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ABSTRACT

Introduction

Physical inactivity is thought to contribute to teimergence of non-communicable diseases in
post-conflict settings of low-income countries. o8dor-development (SfD) organisations in
these regions claim to improve the health of progne participants. However, there is a
paucity of supporting evidence. | assessed thadngf a voluntary community-based SfD
intervention on the physical activity (PA), phydititness (PF) and mental health (MH) of
adolescents in Gulu, Uganda.

Methods

The Acholi Psychosocial Assessment Instrument (APgténding broad jump (SBJ), multi-
stage fitness test (MSFT) and BMI-for-age (BFA) &vadapted to the local context. | tested
their feasibility and reliability with a repeat-nseaes design (n=70). A cross-sectional
analysis of a random sample was used to assekscHieeeds and establish the PF and MH
of the adolescents reached by the intervention464)l This was also the baseline
assessment for the impact evaluation. It comprsethdomised control trial (n=144) nested
within a cohort study (n=1400) and triangulatecchyss-sectional assessment of PA using
accelerometry (n=54).

Results

The adapted PF and MH measures demonstrated goadaster reliability (ICC>0.75).
Adolescents in Gulu predominantly had “healthy” BE®0%). They performed better than
global norms for the SBJ (p<0.001), but worse lfier MSFT (p<0.05). The girls who
registered for the intervention had higher PF aebae (p<0.05) and experienced no
significant benefits when compared to the communitize aerobic capacity of the boys
intervention group increased relative to the comityu(ip<0.01), but was not significantly
different to the trial control group whose PF alsproved. The PA results concurred with
this finding. Boys in the intervention group expeced a deterioration in MH relative to
their peers (p<0.05).

Implications

It is feasible to apply rigorous evaluation metht@SfD interventions. Although adolescents
in Gulu have poor aerobic capacity, a voluntarygpgronme may not reach those at risk.
Interpreting the impact evaluation was limited baek of programme development theory,
but suggested that opportunities for non-competiilay may confer PF benefit without
harming MH. Further investigation is warranted.



ACKNOWLEDGEMENTS

| wish to acknowledge all of those people who hanagle a contribution to my DPhil work
and general well-being in the past three yearanrklyou. However, | also would like to

make particular mention of a few people who havenhke special part of my DPhil journey.

First of all, | thank the members of the BritishafieFoundation Health Promotion Research
Group in the Department of Public Health at thev@rsity of Oxford. In particular, the
contribution of my supervisor — Charlie Foster —sirnoe acknowledged. | have cherished the
long leash and confidence that Charlie has affordedo follow my interests. | have been
fortunate that his support has extended beyondolbeof academic supervisor and | have

enjoyed his personal friendship over the past tiezes.

There are two other people in Oxford to whom | agagly indebted. Uwe Ackermann was
the first to offer me the “Oxford experience” andsithe coordinator of my MSc in 2005-07.
He continues to be a friend and mentor whose opihiwld in the highest regard. | would
also like to thank Tom Lickiss who has been a gnestie and unshakeable running partner
throughout my time in Oxford. His willingness toase the pain of Boars Hill in the depths
of an English winter pales into insignificance wleampared to the rants about work and life

that | subjected him to along the way.

This DPhil would not have been possible withoutttieenendous support | received when
completing my fieldwork in Uganda. The partneramigations — OA Projects, Youth
Coalition for Peace and The Kids League — all abated to the programme that was
evaluated in Gulu. A special mention goes to G&lofett whose insight and unwavering

support for football in Uganda is admirable. | Wbalso like to acknowledge all the hard



work of the staff and volunteers in the Gum MarordKLeague team in Gulu. | appreciated

the leadership of Ocaya Opiyo Bangi and thank lamhfs patience and good humour.

The research team in Gulu were a fantastic groypwhg men — Martin, Kenneth, Godfrey,
Patrick - whose enthusiasm and adaptability weauneialto making this study a success.
They were led by Aloya Michael whose ability to regkings happen in Gulu continues to
defy belief. His fortitude, energy, kindness antgrity in such difficult circumstances are
just part of what makes him a truly remarkablevidtial. | sincerely appreciate everything

that Michael has done for me and | consider itialpge to have worked with him.

There are numerous people at home in Australial thatlld like to mention. Luke “Muffler”
O’Mara and Monte “Jedi” MacDiarmid have been indile sources of support and fantastic
cycling buddies with whom | could let off some steal am indebted to Andrew “Sac”
Szydzik, Brett “Davo” Davis and their better halfes humouring and putting up with me in
their homes during the write-up process. | algoragated the support of David “Buddha”

Haynes whose visit to Oxford kept me sane duriegnitial systematic literature review.

| consider myself incredibly fortunate to have milg whose support and love seem to have
no bounds. | want to thank Mumma, Papsy, HayddsPdoebes for their generosity at home
and when visiting me in Europe. | have apprecialethe laughs, debate, regular phone calls

and the continued encouragement to pursue my stgeirefaraway places. Thank you.

Finally, I want to thank the one person who hasqeally shared the DPhil journey with me
on all three continents it has touched. This wald not have happened without Camille’s
ongoing support and advice. | am happy that | Hmaen able to share this part of my life

with someone who has been so compassionate, tesateing and fun. Thanks tiger!



DECLARATION OF AUTHORSHIP

The idea to assess the impact of sport-for-devedmpmprogrammes on health outcomes was
my own. | chose the themes and focus of the rekeard was the sole reviewer for the
systematic review of the literature. | spent altof nine months in Uganda on two separate
fieldtrips to collect the data for this thesis. igtvas a challenging task and | was assisted by a
team of five research assistants from Gulu who JWestdoy Aloya Michael. John McMullen

and Paul O’Callaghan conducted a parallel studyaedo Boarding School during the initial
stages of my research and contributed to colle¢tiegnental health measurements for the
pilot test. | conducted all of the statistical sas after seeking advice from colleagues in the
British Heart Foundation Health Promotion Rese&obup at the University of Oxford. Dr.
Aiden Doherty provided technical assistance toym®athe accelerometer data using a

programme that he had developed. All of the caichs drawn from the data are my own.

This thesis has been written under the supervigidr. Charlie Foster who has been

involved throughout the project. He contributednitial discussions regarding the research
objectives and advised me on establishing the m&taequired to achieve these aims. He
also provided feedback on my methods, questionethtagpretation of the results and edited
drafts of my written work. The final draft of thilsesis was also edited by Camille Neyhouser

and my parents - Ann and Roger Richards - who gexygrammatical and structural advice.

Word count: 50,431 (excluding glossary, figureb|da, references and appendices)



GLOSSARY: Abbreviations and Acronyms

A — Change in...

1XRM — One repetition maximum

AB — Assessment briefing for teachers and pupilelacted schools
Al — Academic institution

APAI — Acholi Psychosocial Assessment Instrument
AT — APAI total

B — Boys

BFA — BMI-for-age

BIA — Bioelectrical impedance analysis

BMI — Body mass index

C — Selection of study populati@ni-14 years old attending school within Gulu mipatity)
CC — Christ Church Primary School

Cl — Confidence interval

CRC - Convention on the rights of the child

CVD - Cardiovascular disease

DOB — Date of birth

DT — Depression total

DXA — Dual-energy x-ray absorpiometry

EU — European Union

EYES — European Year of Education through Sport
EXI — Expert interviewer for the APAI

G - Girls

GMKL - Gum Marom Kids League

GPol — Gulu Police Primary School

GPrs — Gulu Prison Primary School

GPub — Gulu Public Primary School

GSHS- Global School-based Student Health Survey
GTwn — Gulu Town Primary School

HFA — Height-for-age

HIC — High-income country

HOV — Homogeneity of variance

HR — Holy Rosary Primary School

| — Intervention (i.e. the GMKL season)

ICC — Intra-class correlation coefficient

IDP — Internally displaced person



ILO — United Nations International Labour Organisation
IO — International organisation

IOC — International Olympic Committee

IW — MH assessment delivered in interview formahattime of P2
JSFD - Journal of Sport for Development

K — Kumu

KKL —Kampala Kids League

LC — Layibi Central Primary School

LL — Labour Line Primary School

LMIC - Low- and middle-income country

LRA - Lord’s Resistance Army

M — Age in complete months

M1 — Initial case-study measurement

M2 — Follow-up measurement immediately after the GMKishes
M&E — Monitoring and evaluation

MDG - Millennium Development Goal

MET — Metabolic equivalent

MH — Mental health

MINEP - International conference of ministers and seofficials responsible for PES
ML — Ma lwor

MSFT — Multi-stage fitness test (“beep” test)

MVPA — Moderate-vigorous physical activity

NC — Adolescents register for the GMKL

NCD — Non-communicable disease

NGO — Non-governmental organisation

[O] — Eligible adolescents not registered in the GMKL
OAP — OA Projects

OXTREC — Oxford Tropical Research Ethics Committee
P — Par

P1— Initial pilot measurement

P2 — First follow-up pilot measurement

P3 - Second follow-up pilot measurement

PA — Physical activity

PES- Physical education and sport

PF — Physical fithess

PP — Pece P7 Primary School



PrS — Private sector

PuS— Public sector

Q1 - MH assessment delivered in guided questionfiaineat at the time of P1
Q2 — MH assessment delivered in guided questionaineat at the time of P3
RA1 — Research assistant 1

RA2 — Research assistant 2

RA3 — Research assistant 3

RA4 — Research assistant 4

RC — Randomly select the GMKL participants from albkescents who registered
RCI — Research chief investigator

RCT — Randomised control trial

RF — Risk factor

RS — Randomly select sample of schools within Gulwnitipality

RTL — Research team leader

S — Selection of school and class for pilot testing

SAD - Swiss Academy for Development

SBJ - Standing broad jump

SD —Standard deviation

SDPIWG - Sport for Peace and Development Internationalkkig Group
SfD — Sport-for-development

SO - Sports organisation

SP- St Peter’s Primary School

[T] — Eligible adolescents participating in the GMKlintervention group
TKL — The Kids League

TT —Two tam

UDHS - Ugandan Demographic and Health Survey

UN — United Nations

UNESCO — United Nations Educational, Cultural and Scie@cganisation
UNOSDP- UN Office on Sport for Development and Peace

UPE - Universal Primary Education

V — Voluntary participation by students in selegbédt testing class

[W] — Eligible adolescents wait-listed in the GMKL -avlist group

WHO — World Health Organisation

Y — Age in complete years

YCP — Youth Coalition for Peace

Z — Age estimation score using height and weightsmesaments



CHAPTER 1

Introduction

1.1) Purpose of chapter

The purpose of this chapter is to outline briefbyvhmy previous experiences as a
physiotherapist and international volunteer hawapsl this DPhil. 1 will reflect on critical
events that motivated me to commence physicaliac{WA) research looking at sport-for-
development (SfD) programmes in post-conflict agburce-poor communities. | will also
present the evaluation framework that forms thébawe of this thesis and provide a brief

overview of the ensuing chapters.



1.2) How it began — from clinical physiotherapy tesport-for-development research

“Those who think they have not time for bodily exase will sooner

or later have to find time for illness™™

This statement was made in 1873 by Edward Stanlapglhis address at Liverpool College
describing “The Conduct of Lifé*. He was the 15Earl of Derby and a British Statesman
who served as Secretary of State for Foreign Affalowever, this comment showed

considerable foresight into the role of PA in hiealt

| first came across this quote in 2003 when | waskimg as a clinical physiotherapist in
Australia. | was searching for inspirational quotelated to exercise that would have some
traction with my patients. Although | did not pip the wisdom of Edward Stanley on the

walls where | was working, it did start me thinkialgout PA and health promotion.

By the middle of 2004, | had grown frustrated witbrking as a physiotherapist. | felt

limited by the one-on-one nature of the work areldependence on individual compliance
with home exercise programmes. | was also stranggliith the curative approach of most
physiotherapy and was becoming increasingly intedes preventative medicine. Having
previously worked in private practice and hospsettings in a metropolitan area, | changed
my workplace and began treating indigenous Ausingliand asylum seekers. This was my
first experience of working with people from postadlict and resource-poor settings. | found
my work with adolescents during this period pattcly rewarding. These experiences had a

lasting impression that contributed to shapingténget population in this thesis.

The change in population reinvigorated my work, didtnot appease the underlying

frustrations | was experiencing with practisingaadinical physiotherapist. |took some time
9



off work and travelled to Papua New Guinea as amsamty development volunteer. This

was followed by an extended period of travel intBcdmerica and Eastern Europe in 2005.

There were two common themes that emerged frontithesabroad. Firstly, the easiest way
for me to engage with local communities was thropagfticipating in local games and sport.
This was particularly pertinent for connecting wattholescents and young men despite the
language and cultural divides. Secondly, the dais of many people living in these
countries involved levels of PA that could be aglsited with the patterns of elite sports

training.

| embarked on my MSc in the Science and Medicinatbfetic Performance at the
University of Oxford with the intention of applyirtge course content to the physically
arduous lives of subsistence farmers in low- andidietincome countries (LMICs). The
course coordinators — Uwe Ackermann and Tom Dawssupported this approach.
However, it was the final lecture of the MSc in Z@Bat captured my attention. Charlie
Foster and Steve Allender presented data abounethiégh impact of PA in the United
Kingdom and brought the words of Edward Stanleljffécfor me for the first time. The

discussions with Charlie that ensued led to his aslthe supervisor of this DPhil.

After completing the MSc | completed two internghtp broaden my knowledge, experience
and professional network. The first of these wak@World Health Organisation (WHO)
headquarters in Geneva. | worked on developinggeAmmendations for the Global
Strategy on Diet, Physical Activity and Health. elflocus of this work was on LMICs and |
began to appreciate the global risk of non-commabiediseases (NCDs) and the emergence

of the double burden of disease.
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The second internship was at the headquarteredftited Nations Educational, Scientific
and Cultural Organisation (UNESCO) in Paris. Itcitmuted to the projects of the team that
focused on peace and development through physicabéion and sport (PES). During this
period | made three cursory observations:
« There were a burgeoning number of organisationisarSfD sector;
» The rhetoric surrounding these organisations desdr&fD interventions that were
essentially positive and cut across a diverse rangeoblems;

» There was a dearth of evidence supporting thesmazla

| started my DPhil at a time when the evidence lhf@as8fD organisations was in its infancy.
| was initially interested in the novelty of peadgblay in post-conflict populations and the

health implications of SfD interventions in thesgions. Practically applied research also
appealed to me because of its tangible outputseantervention level. | did not want to be
confined to my desk and | was very interested engfospect of fieldwork. Over the past

three years these ideas have evolved into the @moge evaluation presented in this thesis.

11



1.3) Approach to this DPhil — focusing on programmevaluation

Nutbeam et al (2006) described a theoretical fraomkvior evaluating the various stages of

health promotion interventions (FIGURE 114)

FIGURE 1.1: The stages of evaluation for health pnmotion interventions

1. Problem i 2. Solution . 3. Innovation ' 4. Intervention : 5. Interventioni 6. Program
definition generation ! testing ' demonstration ! dissemination | monitoring
Program planning : Program implementation . Program
and development 1 and evaluation . maintenance
Epidemiology
and ! : :
demography | Forrl'nattl_ve Impact and outcome
evaluation ! ; e
Social ! asseslsmenl b eem s i\ Performance
behavioural ! | ] P management
and i Literature searching; | _:___,—" : and
organisational : theory development; SR ! . monitoring
research ! pretesting methods ==~ Process evaluation
i and materials i i
What is the : How might it i Was the i Canthe i Canthe Can the
prablem? be solved? ! solution ! program be n be ! program be
' effective? : replicated? disseminated? ' sustained?

Key research questions

Source: Nutbeam et al (20069

| use this model as the health promotion theorkefiaenework for my research. In this thesis,
| complete the first three phases for the evaluadioa SfD programme. However, the
progression from “problem definition™ “solution generation™ “innovation testing” is not
linear in my case-study. The components of thesges are dispersed throughout the thesis

as each “key research question” is addressed.

In Part I, | describe the emerging problem of NG@DEMICs and review the potential
solutions provided by SfD interventions in postdtioshsettings. | consider the role of PA

and physical fithess (PF) in this context and dstala theoretical model for delivering

12



sustainable SfD interventions (CHAPTER 2). Thesets of programme planning and
development are also assessed specifically fordbe-study site in Gulu, Uganda

(CHAPTER 3).

In Part Il, | articulate the research objectiveBIAPTER 4). These are informed by the gaps

identified when defining the problem and reviewthg evidence for SfD programmes.

In Part lll, | pretest selected methods and mdteridhey are modified according to the local

context in Gulu and pilot tested for measurememfityuand feasibility (CHAPTER 5).

In Part IV, | complete components of a communitgdweanalysis using the pretested metrics
in a cross-sectional sample. | also use thesdtsdsuassess the potential of a SfD
intervention on the outcomes of interest in Gulooading to existing programme theories

(CHAPTER 6).

In Part V, | test the impact of an innovative commitytbased SfD intervention. | assess who
Is participating in the programme to describeetsch (CHAPTER 7). | also collect repeat
measures after the intervention to evaluate thaaingf the SfD programme on the outcomes

of interest (CHAPTER 8).

In Part VI, | discuss the common themes that pexthd thesis and are associated with the
original research objectives. | interpret the ltssim relation to the current evidence base and
the existing SfD theoretical models. | also coaesithe strengths and weaknesses of my
research and their implications on the evaluatisic@mes. Several recommendations for
SfD programme modification, replication and disseetion are considered and | also suggest

various avenues for future research (CHAPTER 9).

13



1.4) Summary box

INTRODUCTION

- My interests in research have been shaped by wpmiessional and personal
experiences working in the healthcare sector, \teknng internationally, studying in

Oxford and interning at UN agencies.

- The theoretical framework for evaluation of hegdtbmotion interventions, described

by Nutbeam et al (2006), provides a backbone ferctimtents of this thesis.

14



PART |

PROBLEM DEFINITION AND SOLUTION GENERATION
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CHAPTER 2

Background and Rationale for Research

2.1) Purpose of chapter

The purpose of this chapter is to outline the mubéalth issues addressed in this thesis and
describe the activities of stakeholders currendijvering interventions in this area. | will
also review the existing evidence base and eshathlesrationale for my research objectives,

methods and fieldwork.

16



2.2) Burden of non-communicable diseases and menta¢alth disorders

WHO estimates that more than 35 million people diieth non-communicable diseases
(NCDs) in 2005. This represented 60% of all deatbddwide of which 80% occurred in
LMICs . In several LMICs, the emergence of NCDs is pagn epidemiological transition
as the prevalence and incidence of communicabéasés decreasés. However, in many
parts of Africa, high levels of communicable disgsakave persisted and the rise in NCDs has

created a double burden of diseise

A silent epidemic is also occurring in mental hleélH) disorders and they represent a
substantial proportion of the world's disease butde MH has been defined as “a state of
well-being in which every individual realises thpotential, can cope with the normal stresses
of life, can work productively and fruitfully, and able to make a contribution to their

community”®!

. Itis estimated that, in any given year, ati@f86 of children and
adolescents experience MH disorders that are densiacross culturd$'®. Although MH
problems are common throughout the world, theynagdected in most African countries

where they attract less than 1% of health experedittr'?,

It has been suggested that the rapid increasdanigation observed globally is contributing
to the emergence of NCDs and MH disorders. Sdceaironmental and behavioural
factors associated with urbanisation influencehbalth of populations living in these settings
451" The loss of traditional social support mechawsisvhen people relocate to an urban

environment increases the risk of MH disord&¥s Urbanisation is also associated with

behavioural changes that reduce energy expenditied¢o lower PA participation levels

[4,5,14]

17



2.3) Impact of physical activity on health-relatedoutcomes

PA has been defined by WHO as “any bodily moverpeoduced by skeletal muscles that

requires energy expendituré®.

Physical inactivity (i.e. lack of PA) is an indeplkemt modifiable risk factor (RF) for many
common NCD$Y. In 2002, it was estimated to be directly resfiagor 1.9 million deaths

and an increasing level of morbidity throughout weld ¢!

. More recently, physical
inactivity was described as the fourth leading BiFgiobal mortality and in 2010 was

responsible for approximately 6% of all deaths acbthe world*".

Participation in adequate PA reduces the risk &8 NCDs in adult§®®. However, the
relevance of this research to young adolescefitsited by the applicability of the health-
related outcome measures used when investigatimgetationship. The majority of the PA
evidence in adults assesses mortality and diseaspants not commonly experienced by
young people. Research for adolescent populaimstsad tends to focus on RFs that are
more difficult to measure and can only partiallggict health in adulthodd"?%. Blair et al
(1989) depicted the potential links between ad@esPA and health outcomes at various

stages in the life cycle (FIGURE 2/3.

FIGURE 2.1: Links between PA and health at varioustages in the life cycle

A.

v

Adolescent PA Adolescent health

c. l S D. l

Adult PA E. Adult health

v

Source: Modified from Blair et al (1989

18



There is a paucity of longitudinal studies dematsig a direct link between adolescent PA
and adult health (link Bf*?*. The logistical challenges of conducting theselists over a
lifespan and the relative infancy of PA researcheh@ontributed to these limitations in the
literature. However, there is some evidence t@esgan indirect relationship between

adolescent PA and adult health outcomes (i.e.ink& IA — D and links C— E).

There have been several reviews that have asséesszlationship between adolescent PA
and adolescent health (link A). There is evideiocguggest that appropriate PA during
adolescence is associated with better outcome¥ for224-34
» Adiposity / overweight / obesity

* Cardiovascular health

0 Metabolic syndrome

o

Blood pressure

o Cholesterol and blood lipids

o

Type Il diabetes

o

Cardiorespiratory fitness
* Musculoskeletal health

0 Bone mineral density

0 Muscular strength and endurance
* Mental health

o Depression

0 Anxiety

o Self-concept

These relationships are particularly evident fgpydations that demonstrate an “unhealthy”

state at baseliné"?>?®! The existing evidence indicates that the metatsyhdrome during

19



adolescence may be associated with negative agrithhoutcomes (link 0§33 The
metabolic syndrome refers to a clustering of abdatwbesity and the cardiovascular RFs
identified above. This establishes an indiredt between adequate adolescent PA and adult
health for these disease processes (i.e. links B). Although some studies suggest similar
tracking of adolescent musculoskeletal and MH dists into adulthood, the evidence is

sparse and of poor qualify}’.

The evidence for the tracking of PA behaviour fradolescence into adulthood (link C)
suggests that it is largely dependent on the qualithe initial PA experiencé***3" As
previously described, the relationship between aadtgadult PA with adult mortality and
disease end points (link E) is well establisiéd®®. This provides another indirect link

between appropriate adolescent PA and adult heatttomes (i.e. links & E).
More prospective longitudinal trials are indicatedurther establish and track the causality

for each of these relationships. However, themrsently sufficient evidence to demonstrate

that engaging in quality PA is an important heakhaviour for adolescents.

20



2.4) Health implications of physical fitness vs. p¥sical activity

PF has been defined as “a physiological state tflveeng that allows one to meet the
demands of daily living (health-related PF) angimvides the basis for sport performance

(performance-related PF)®.

PF and PA have a reciprocating relationship. Epdtion in adequate PA influences PF,
which in turn contributes to determining PA capatft?**! Consequently, it is not
surprising that PA and PF appear to have a simelationship to morbidity and mortality.
Although there is a genetic component to PF, atletter predictor of health-related

outcomes in adolescents than %42

There are several dimensions to PF that are eadgciated with different health-related
outcomes. This thesis focuses on body composmmuscular strength and cardiorespiratory

fitness because they are the most commonly repartddhave the richest evidence base.

These components of adolescent PF are markerardiogascular disease RFs, adiposity,
metabolic syndrome and premature all-cause mortaiit>. There is also evidence that
improvements in adolescent muscular strength mag haositive effect on musculoskeletal
health and the risk of osteoporosis during adultié? Cardiorespiratory fitness may also

be associated with several MH outcori{ds

From the public health perspective, it is importdat recommendations for PA address all
components of PF. Focusing on adequate PA is/likepositively affect PF and avoids the
complication of adjusting guidelines according émetic differences within the population

[40]

. However, measurement of PA in large sampleslolescents is limited by the validity of

self-report questionnaires and/or the cost andtiiag of more accurate methodé!.
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2.5) Metrics for describing physical fithess and p¥sical activity

There are numerous methods for measuring PF and Rdolescents. Using valid and
reliable metrics is integral for assessing thedeames for comparative purposes and to

inform the development of evidence-based recomntirdafor health*®!.

2.5a) Physical fithess

The methods used to assess the body compositiahotéscents include densitometry, dual-
energy x-ray absorpiometry (DXA) and bioelectricapedance analysis (BIA). Although
these metrics are valid and reliable, they invaemplex procedures and/or require technical
equipment*”. The most widely utilised method for estimatirmiip composition is based on
anthropometric measurements and is simpler to img@he. Anthropometric measurements
and age are often used to calculate the body mdsg-for-age (BFA) and height-for-age
(HFA) in adolescents. However, there is conjectlreut the accuracy of BFA and HFA as
measures of adiposity and growth. Often the waidtip girth ratio and skinfold thickness

are assessed to provide further information abody lwompositiort*’ >,

There is no established gold standard for measuatirige dimensions of muscular condition
(51521 The 1x repetition maximum (1xRM) is a validatedtric that is most commonly used
to assess muscular strenfth This refers to the maximum force that a musecteig can
exert in a single repetition of the action of iltgrand is primarily fuelled by anaerobic
metabolisn?¥. Methods for measuring 1xRM range from assessisecific muscle with
highly technical equipment in a controlled envir@mnto various field tests that provide a

more generalised index of stren§tih.

Measurement of VOmax is regarded as the gold standard for desgritandiorespiratory

[51]

fitness™™. VO, max is an abbreviation that refers to the bodyeximal aerobic capacity by
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measuring the uptake, transport and use of oxygenglincremental PR*. It is accurately

measured in a laboratory setting, but can alsqpecaimated by various field testd.

2.5b) Physical activity

The “dose” of PA is described according to its tiora frequency, intensity and typ&=>"!

Duration of PA refers to the length of time of agie bout of exertiof®*". According to
Haskell et al (2007), PA in adult populations caralscumulated in blocks of 10 minutes or
more throughout the ddy?!. Although some recent studies have shown thatéhaéh
benefits for adolescents may be improved if PAustaned continuously for 5-10 minutes,

there is no widely accepted minimum bout duratitipugated for this populatiol3®°8>°!

Frequency refers to how often an individual engagé®A. It is usually expressed as the

number of bouts over a given time period (e.g. Beky>®>".

Intensity refers to the level of exertion from Phvaries according to activity specific PF
and is typically expressed in metabolic equival¢ktETs)*®*". METs describe the rate of
energy expenditure and by convention, one unixjgessed as an oxygen uptake of 3.5
millilitres per kilogram of body weight per minufél. PA intensity is often categorised
according to specific METs values (1 MET = quiétisg; < 3 METs = light intensity PA; 3 -

6 METs = moderate intensity PA; > 6 METS = vigordntensity PAY°%:

Type of PA is typically classified according to thecupation, transport and recreation
domains described by WHE. The occupational domain is often not relevantfmng
adolescents. However, school-based PA is ususdlgssed in this age group and includes
PES classes. Non-school based sport in the resmeddmain is the focus of this thesis.
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2.6) Recommendations for physical fitness and physil activity

Recommendations for PF and PA can be establisheadipining the dose-response

relationship between these parameters and heddttedeoutcomes.

2.6a) Physical fithess

There are several reference data sets for BFA &#ltHat have been established from
various national and international cohorts. Thememendations for healthy BFA and HFA
in adolescents are typically defined accordingdrcentiles and/or standard deviations from
the mean of an age-equivalent reference populafidverefore, health status is classified
relative to a population that is not locally spec#nd may be ethnically and geographically
different. In this thesis, these concerns are mmaéd by using the 2007 WHO growth
reference for adolescertd. This is the most globally representative ofékseblished
international standards and the cut-offs for eathgory have also been assimilated with the
widely accepted adult criterion for BMI (TABLE 2.5

TABLE 2.1: Threshold values for BFA and HFA recommadations in
accordance with the WHO growth reference database

BFA HFA
Severely thin Severely stunted
BFA<-3SD HFA<-3SD
Thin Stunted
-2SD<BFA<-3SD -2SD<HFA<-3SD
“Healthy” weight “Normal” growth
-2SD<BFA<1SD -2SD<HFA<2SD
Overweight “High” growth
1SD<BFA<2SD 2SD<HFA<3SD
Obese “Very high” growth
BFA>2SD HFA>3SD

Source: De Onis et al (20077
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In the absence of a gold standard to assess mustidagth, no criterion-referenced
recommendations for adolescent health have beahlissted®*. The potential of several
tests that approximate 1xRM for specific musclet@mtions have been described in the
context of talent identification and physical peniance. However, the research regarding
health outcomes has focused on establishing tagaeship with strength rather than

describing the thresholds for benefit.

The Cooper Institute has established criterionrezfeed recommendations for Y@ax that
are associated with the prevalence of metabolideyne (TABLE 2.2)%. Several studies
examining the relationship between other cardioviasdrFs in various age groups have

identified VO, max thresholds at similar levéf&®®!

TABLE 2.2: Threshold recommendations of VQ max for risk of metabolic syndrome

Age in Boys VO, max (ml/kg/min) Girls VO, max (mikg/min)
years High risk | Some risk Healthy High risk | Some risk Hedthy
10 <373 374-401| >402 <373 374-401| >402
11 <373 374-401| >402 <373 374-401| >402
12 <376 37.7-40.2 >40.3 <370 37.1-400 >40.1
13 <386 38.7-410 >411 <36.6 36.7-39.6 >39.7
14 <396 39.7-424 >425 <36.3 36.4-39.3 >394
15 <406 40.7-435 >436 <36.0 36.1-39.0 >39.1
16 <410 41.1-440 >44.1 <358 35.9-38.8 >389
17 <412 413-441 >442 <35.7 35.8-38.7 >38.8
>17 <412 413-442 >443 <353 35.4-385 >38.6

Source: The Cooper Institute (2016

There are also enough reference databases toigstglobal norms for several common field
tests that approximate \i@nax and 1xRM®®!. In many cases, these are sufficiently large
and robust to directly compare the performancesitidy sample to the mean and percentile
values of age- and gender-equivalent populaffShsHowever, criterion-referenced

recommendations for health have not been validateglobal utility for the crude results of
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any field tests"”. In this thesis, | compare the study sample ¢bajl normative values to
provide an indication of fitness status. This atiates the potential for error when the crude
results of a field test are converted mathematid¢alkhe metric commonly used to describe

VO, max or 1XxRM.

2.6b) Physical activity

WHO advocates the following PA recommendationsyfarng adolescents™:
1. Children and youth aged 5-17 should accumulateast 60 minutes of moderate
to vigorous intensity PA daily.
2. Amounts of physical activity greater than 60 utés provide additional health
benefits.
3. Most of the daily physical activity should bedsc. Vigorous-intensity activities
should be incorporated, including those that sttbeg muscle and bone, at least 3

times per week.

These recommendations are evidence-based andeottérPA required to improve the health
outcomes described above for young adolescentsTREX2.3). WHO also suggests that
PA for this age group should include “play, gansgmrts, transportation, recreation, physical
education, or planned exercise, in the contexawfiff, school and community activitieS".
SfD programmes in LMICs address several of thesemenendations and are the focus of

this thesis.
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2.7) Emergence and evolution of the sport-for-devepment sector

Organised sport is an enduring component of cultdeatity and diversity that has persisted
in various forms throughout history. SfD is a tdimat has been defined more recently as “the
intentional use of sport, physical activity andypla attain specific development and peace

objectives®®.

The concept of SfD was first articulated when titerdnational Labour Organisation (ILO)
and the International Olympic Committee (I0C) sigiaeworking agreement in 1982

Since then, there has been growing momentum topocate PES into development
programmes in a more systematic way. The UN lateynal Year of Sport and Physical
Education in 2005 was a catalyst for rapid expansidhe SfD sectdf®’*. The subsequent
growth has progressed beyond ad-hoc agreementaratems and programmes to more
widespread dissemination. | have presented theritaupt developments in the history of the

SfD sector on a timeline (FIGURE 2 835972104
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1988
- MINEPS II: Adopts set of

1991
- Commonwealth

recommendations to promotsg Heads of Government

the development of PES.

1976

officially recognise

the unique role of
sport in eliminating
poverty and promoting

- First International Conference of | development.

Ministers and Senior Officials

Responsible for PES (MINEPS I): 1994
Issues call for the development of - UN General

an international strategy for PES.

1922
- 10C establish an institutional
collaboration with the ILO
laying the foundations for
future cooperation with other
UN agencies.

1920: 1950¢ 1960

1959
- UN Declaration of the
Rights of the Child refer
to “play and recreation” as
a right.

1978
- UNESCO adopts
International Charter for
Physical Education and
Sport making them a
human right for all.

1989
- Every child's right to
play is included in the
Convention on the Rights
of the Child (CRC).

Assembly proclaims
International Year
of Sport and the

Olympic Ideal in
recognition of the
centenary of the
founding of the 10C
(resolution 48/10).

1993
- UN General
Assembly and the IOC
revive the tradition of
the Olympic Truce
(resolution 48/11).

1997
- UN General Assembly
first adopt resolution to
build a peaceful and bette
world through sport and
the Olympic ideal
(resolution 52/21).

1999
- MINEPS IlI: Proposes

that PES become human
development indicators.

FIGURE 2.2: Timeline

depicting the emergence of th&fD sector

2004 2008
- UN General Assembly first adopt resolution describing sport as a means BERUNRST=d I EIACT=TalET IR o] ool [a] 531 g [SRS{=Tol0] [0 MUINRST o [T =1 WAYe \V/EST0)
promote education, health, development and peace (resolution 59/10) Sport for Development and Peace — Mr. Wilfried Lemke.
- European Commission launches European Year of Education through - UN General Assembly adopt resolution 63/135 to integrate the

Sport (EYES).
- Roundtable Forum on Har

Secretariat for the SDPIWG into the United Nations Office on S

nessing the Power of Sport for Development agiie]@BIEVE ololnlClaldETle RELE N (SN [@11)N

Peace hosted during the Athens Summer Olympic Games establishes the BERSIBIL VR ETe  RilaEINT=Tolola R (W lale RigCRTET [ Tplo RS U I @] Yy

Sport for International Deve

lopment and Peace Working Group (SDPIW G eI CEHST ofo]a R (o @ DI\ (o] o] pal=1p] =10 (o Bl MN €T da g (Sl Mg

- MINEPS 1V: Proposes that PES is incorporated into the objectives of Action” and “Harnessing the Power of Sport for Development a

'Education for All'.

2002
- UN Inter-Agency
Task Force on Sport for
Development and Peace
established to review
activities that involve
sport within the UN
system.

‘ ‘ 200( 2001 200

2001
- UN Secretary
General appoints
the first UN
Special Adviser
on Sport for
Development
and Peace — Mr
Adolf Ogi.

2003

Peace: Recommendations to Governments”.

2006 2010

- African Union declare the International Year of - Roundtable at UN Summit for MDGs identifies “the valug
African Football. of sport as a development tool”.

- UN Secretary General describes the UN Action - FIFA World Cup hosted by an African nation for the first

Plan on the future of Sport for Development. time in partnership with the Beyond 2010 International

- SDPIWG launch preliminary report during the conference that focused on its legacy and the impact of la
Torino Winter Olympic Games: “Sport for sporting events on development.

Development and Peace: From Practice to Policy] - Fourth International Next Step Conference.

z 200: 2004 200¢ 2007 200¢ 200¢ 201( 2011

2011
- SDPIWG convene the first high-level meeting
between representatives from sports bodies, NGO
international organisations, academics and the pul
sector to consolidate policy, review best practice a
discuss the future direction of the SfD sector.
- Second International Forum on Sport, Peace ano
Development hosted by the 10C.
- Fifth International Next Step Conference.

2007 2009

- First International Conference on Sport and - European Commission publish Whitg - IOC granted observer status for the UN
Development targeting high level policy makers (First BEET IR RS ofolaRia IS =N a0l AR General Assembly.

Magglingen Conference) produces the Magglingen promote the role of sport as a tool for - First International Forum on Sport, Peac
Declaration and a report that urges UN Agencies to social and economic development. and Development hosted by the 10C.
mainstream sport in their programmes and policies. - First African Convention recognises - Inaugural Beyond Sport Summit and

- First International Conference on Sport and the power of sport to contribute to Awards recognising successful programm
Development targeting experts and practitioners education. and achievement in the SfD sector.
delivering programmes at the grassroots level (First  FEuRalige Mgl a1l g NN VRS (=] - Forum on Productive Youth Developme

International Next Step Conference). Conference. through Sport in Africa.
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2.8) Claimed impacts of sport-for-development interentions

Stakeholders in the SfD sector currently deliver@ad array of programme models and
claim various cross-cutting positive resiff& This diverse range of interventions and
outcomes is reflected in the definition for “spaittat was developed by the United Nations
Inter-Agency Task Force on Sport for Developmernt Beacé %"

“All forms of physical activity that contribute fghysical fithess, mental well-being and

social interaction, such as play, recreation, orga or competitive sport, and indigenous

sports and games.”

The Sport for Development and Peace Internationalkiilg Group (SDPIWG) claims that
the impacts of SfD programmes:
« Foster child and youth development and educatifh
« Achieve health objectivé¥";
« Promote gender equit{’®;
[109].

» Foster inclusion, health and well-being of peopithwlisabilities™;

+ Foster social cohesion, prevent and reduce couitidtbuild peac&?.

The claims of the SDPIWG literature review for trealth-related impacts of SfD
interventions includ&°”:
* Reduced incidence of NCDs and associated RFs;
o Cardiovascular disease
o Type Il diabetes
o Colon and breast cancer
0 Obesity
0 Hypertension
* Reduced incidence of musculoskeletal disorders;

0 Osteoporosis and falls risk
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* Reduced MH disorders;
0 Depression
0 Anxiety
o Self-concept

* Prevention strategies for communicable diseasgsKgV/AIDS, malaria, TB).

In this thesis, | focus on several health-relateit@mes that are in accordance with the
claims of the SDPIWG and the previously discussedemce for adolescent PA (SECTIONS
2.3 & 2.4). The target population is young adobess who are aged between 11-14 years and

live in post-conflict settings within LMICs.

In the absence of a consistent definition for pmstflict, | described it as:

The period of time that occurs between the cessati@iolent conflict and the

“normalisation” of society.

The notion of “normalisation” is sensitive to thariable time frames of post-conflict
processes and the diverse social determinantexisitin different region8***2 |t can be
assimilated with routine national development aoclios after thénitial stabilisationand
transitionphases of the recovery proc€35*? The challenges faced during the post-
conflict period typically include reintegrating gee into their communities, reconstructing
infrastructure and reviving productive livelihoddfs'**® The SfD sector claims social
cohesion and peace-building outcomes that addteskthese challengds'™®. Many
organisations that implement peace-building Sfemvéntions in post-conflict regions also

claim to achieve the previously described healtpaats in this population.
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2.9) Evidence for the impact of sport-for-developmat interventions on the health of

young adolescents in post-conflict settings

Cronin (2011) completed a broad literature reviewnap the impact of SfD interventions and
suggested that a more focused analysis of thefapeleimed outcomes was need&d!. |
conducted a systematic review of the academic aeyllgerature to assess the evidence for
the impact of SfD programmes on health-relatedauts in young adolescents in post-
conflict regions. The methods and search termeated the diversity in SfD programmes
and the broad definitions described in this theSBPENDIX Al). The titles of 25,282
references were identified from the initial seardfhis was reduced to 354 for abstract

review. The full text of 58 references was read A48 were included for final discussion.

Seven descriptive articles were identified in acaidgournals that referred to SfD
programmes and health in a post-conflict contéXt?*! However, these papers had a
sociology focus and no empirical data specifidi® hiealth-related outcomes of interest in the
post-conflict context were presented. This pauaitgublished evidence was also reflected in

five texts and book chapters that discussed Sfgraromed’*22-12°

One randomised control trial (RCT) found that dresplay had no impact on the MH of
adolescents aged 14-17 years in northern UgafflaThe Acholi Psychosocial Assessment
Instrument (APAI) was used to assess local MH syméss relevant to the local culture
[127.128] - Although “sport” was part of the interventiomeyeral other forms of play were also
included and this limited the relevance of the itssio the SfD sector. There was also only a

minimal overlap of the ages of the subjects withtdrget population in this review.

Several organisations and government agenciesgradeced reports and documents that

contribute to the rapidly expanding body of SfDygliterature. The most comprehensive of
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these is a series of literature reviews commissidnethe SDPIWG assessing the evidence
for SfD programme&%11%  Although one of these focused on health-relatedomes, it
primarily cited PA intervention studies conductadadult populations in high-income
countries®®”. It is not known how generalisable these studgames are to LMICs and

more specifically to adolescents in the post-confiontext.

Most organisations that deliver SfD programmes aehdionitoring and evaluation (M&E)
action research to assess their impact. Howevanyraf these examine other health-related
outcomes and/or utilise measures of questionabébiigy, validity and sensitivity. |
identified no action research for SfD organisationgost-conflict populations that assessed

the health outcomes of interest and/or includedrdrol group in their design.

UK Sport recently commissioned a “before-after'dstio assess the impact of 10 different
SfD programmes. One of these organisations, The Keague (TKL), specialised in
delivering SfD programmes in the post-conflict cegof northern Uganda. Coalter (2006)
developed the M&E guidelines for this stulfy’. Data were collected using an interviewer
administered questionnaire and self-concept wasnhehealth-related outcome of interest
included for TKL. No objective measures for PA, &tFother MH disorders were collected.
Although this study suggested a positive impacs@fconcept, in the absence of a control

group, it is not possible to draw any strong cosiclos on causality>?.

The Swiss Academy for Development (SAD) facilitaseabilar evaluations for three SfD
interventions for children aged 5-18 years in pmstflict areas. These programmes were in
Lebanon, Sri Lanka and Nepal. The assessmentgigatiqualitative and quantitative
methods. Although the focus was on psychosociglatibes, there were no empirical data

for the health outcomes of interest and a largeqn@n of the results were anecddtat3?!
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2.10) Programme theory and logic models for sporteir-development

The gap in the evidence base for the health impfa8tD interventions is accompanied by a
paucity of programme theof{?”. Identifying programme objectives and building a

theoretical framework that describes how thesehlachieved is essentiat®!!

. However,
the interaction between various stakeholders irStiesector is poorly understood and there
is rarely a concerted focus on specific objecti8$?! Instead programme implementers
typically describe broad aims based on unsubstadtidaims about the positive effect of

sport!*2

. These are often adapted to the expectatiortweaffunders rather than informed
by a community needs analysis that identifies djgeabjectives and/or a target population
[115.121.138] The final outcomes are presumed to occur detiptéack of evaluation and/or

theoretical logic models that conceptualise theg@sses, mechanisms and cause/effect

sequences of SfD programm&¥.

The paucity of established programme theory for &tBrventions limits the potential for
rigorous evaluatioff'*2°13%1%4 |n the initial stages of the research initiattommissioned
by UK sport, Coalter (2006) divided the SfD secocording to organisational objectives
(21 The “sport plus” approach focused on establigksinstainable sport programmes and
using these as a vehicle to achieve broader dewelopgoal$?®. In contrast, “plus sport”

organisations were less concerned about sport astaome, but used it as a lure for other
development aims (e.g. a vaccination progranttié) These definitions have continued to

evolve and a continuum between the two categasies\v recognise:+*!

Coalter (2006) developed the first logic model“&port plus” programme$?®. It was a
descriptive taxonomy scheme that provided an oeerdf the steps taken for SfD

programme implementation and M&E (FIGURE 255.
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FIGURE 2.3: SfD programmes — a logic model

Aims
Consultation with community / stakeholdefs
Audit of community conditions / resourcef

v

Aims (affirmed or revised) / objectives
Performance Indicators

J7

Outputs 1
(staff training / development)

NOTE: M&E requirements are written in italics. @ssist the discussion below, | have inserted line
breaks (i.e. ----- ) and colour coding at differesthges.

Source: Modified from Coalter (2006§**
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There are several limitations to using this logimd®al as an evaluation framework. Although
more details are outlined in the original M&E mahitadoes not describe how each step is
actually achieve?®. The theoretical links from “Outputs” to “Impattre tenuous and
indicate the challenges of applying a generic mtul#he diverse outcomes claimed by the
SfD sector. Logic models also do not recogniseptitential of ongoing feedback to
influence programme development upstream. Therefobroader framework that articulates

the mechanisms for translating SfD programme antwsimpacts is indicated?*.

| have developed a programme theory for the objestiactions, outputs and outcomes of
stakeholders in the SfD sector. At the macro leted framework provides a broad overview
of the interactions that occur both within and betw the described levels in the model.
There is often an interdependence that developsltsineously across each of these levels

rather than a causative and chronological assoni@ilGURE 2.4).

FIGURE 2.4: Programme theory for SfD programmes preented at the macro level

Actions ﬁ-\

o

Programm
aims and
objectives Ny

Actions Actions

NOTE: The objectives, actions and outputs describedelt éevel in the model are interrelated
(e.g. intermediary outputs from one action mayrateand influence other intermediary outputs).
The model operates in both a feedforward and alfaekilmanner (e.g. actions feedforward to
impact on intermediary outputs, which in turn feadbto influence the upstream actions).
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The “programme aims and objectives” have been rai@iedl as the central starting point in
this theoretical framework. These should be dgyeddan consultation with the local

community by several different stakeholders thalide!®2193104121.125]

Public sector (i.e. local, district and nationalVgmments);

Private sector (i.e. profit- and market-orientegamisations);

International organisations (i.e. agencies of thedtd regional unions);

Non-governmental organisations (i.e. independentprofit organisations);

Sport organisations (i.e. organisations that faousporting achievement);

Academic institutions (i.e. education centres argtitutes for learning and research).

Although the stakeholders often have interdepentimis and objectives”, they each have
their own agenda and functi®i’**?*! These are determined by the underlying purpbse o
each participating organisation and typically iefiiced by the expectations of their funding
source' 5135138 However, it is also important that the objecsivé the stakeholders are

“formed in response to local needs and the intemeach of the SfD programm@® 71121

| have used the term “actions” in the place of‘ihputs” stage described by Coalter (2006)
(121 The “actions” of stakeholders are depicted esilfile and modifiable in response to
feedback from downstream outputs and outcdi8s They are also tailored according to the
outcomes of interest and adjustable according i@i@ns in concurrent “actions”. Although

all stakeholders contribute to the “actions” of §ifdgrammes, certain organisations typically

take a lead role depending on the skills and elggeréquired.

The “intermediary outputs” are accomplished astjeentures that are led by the
organisations that pilot the associated “actioridiave used the term “intermediary outputs”
to combine the terms “outputs 1” and “outputs 2&atéed in the Coalter (2006) modeP’.
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Grouping the “intermediary outputs” together ilkagées that there is not necessarily a
chronological relationship at this level, but ratbecomplex multi-directional interaction that
IS occurring between several outputs and short-terpacts simultaneously. These link the
“actions” with the final “outcomes” of SfD interviéans by developing the necessary

environment, knowledge and capacity to establishstainable programme.

The “outcomes” in the model are those claimed leySfD sector. This term reflects the
unsubstantiated nature of the current evidence basembines the “sporting inclusion”,
“sporting outcomes”, “intermediate outcomes” anapacts” stages described by Coalter
(2006) into a single term that recognises thegriamttion. International charters and
declarations promoting sport as a human right neskablishing a sustainable “sport plus”
programme a development outcome in itself (FIGURE.2Achieving this requires
processes that reach further in the developmernexgbthan indicated in the model described
by Coalter (2006§2***"1 Several “intermediary outputs” contribute to i@eing multiple
“claimed SfD outcomes” that develop and interaetigtaneously with “sporting inclusion”
and “sporting outcomes” rather than secondaryemthTherefore, the theoretical pathways

at this stage vary depending on the outcome ofaatend are not elaborated in this model.

| have used this theoretical framework to review ‘thbjectives”, “actions” and “intermediary
outputs” of the various stakeholders that conteliotSfD programmes. Although the
interactions between different organisations ahdecel are contextually variable, there are
several notable consistenci®. | have incorporated these into a series of §ipdopic
models to develop a programme theory that idestifiese interactions and recognises the
role of ongoing informative feedback. Atthe midewel, this framework explains how SfD
interventions function and depicts the criticalgasses that contribute to establishing a

sustainable programme as a basis for achievinddbieed “outcomes” (FIGURE 2.5).
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Claimed SfD outcomeg

FIGURE 2.5: Programme theory for SfD programmes

presented at the micro level
2 Alocal support
and ownership of

SfD programmes <.

Develop
promotional
materials

2 information
sharing and

NOTE: This explanatory model depicts the interactiotneen the
stakeholders that implement “actions” in partnenghwith each other
to deliver SfD programmes. The various areas ganrsational
expertise are recognised between the “actions” grelsubsequent
“intermediary outputs”. It is worth noting that pgramme outputs
are optimised by effectively implementing multipletions” and
accomplishing all of the associated “intermediamntputs”.

Although a single organisation can achieve allred tdentified
“actions”, the benefit of cooperation between diffiet types of
organisations that have various expertise is emjsieas

3 using various

liaison between
stakeholders

LEGEND forbest <.

practice

Interacting stakeholders

Actions
A understanding of

programme effect —
and quality of
delivery

Primary intermediary outputs

Secondary intermediary outputs (impacts)

Outcomes

O O O 0o od

M > |
/ /.-/ N
,/. e : \.
/ / g \
% Y Mobilise N
7 | v and Ps \
| / = ~ -\ distribute NGO :J_Develop local .
. / Advocate infrastructure, :
: resources ~ i \
/ / and S facilities and g
, / disseminat;\ f N equipment :
h / NGO information \ A= \
; Develop local / Aims and \ NGO ;
,-' community, /-’ objectives formed \ \ ‘-.\
; government and ,- @D - esponse 1o local )
\ : H \ :
\.,\ AWAreness i needs and intended NGO Teach and ; U
-.\ A~ \ reach of the SfD +, train local j o ty
\ \ employees, : ocal capaci
\-_\ \ NG\OA Vo .programme vqunFt)ee):s an /-'I T i)
. \ C(F))I’?fr:rcelﬁitees |2nd Al leaders ; sustainable SfD
. \ : programmes
\ | international J o
\._\ \ conventionsr a /.-/ /
N . : - / 7/
- \ N - : ‘/
- _ N NGO I~ Complete .~ / /
A and improve N ~ — 9 research and NGO e J LEGEND
policy developmen S programme*+—¢ Al Develop local s
nd implementation e . M&E knowledge / PrS
< > Develop NGO _ and skills -/
. guideline P ‘ Public sector

Al Academic institution

. International organisation

NGO Non-governmental organisation 38

Private sector



The final “outcomes” of interest in this thesis #re health-related outcomes previously
identified (SECTION 2.8). The SDPIWG asserts il interventions have a clinically
significant impact on PA level®”. Bouchard (2001) described a direct link betwearand
health as well as an indirect association mediageBIF**®. These relationships have been
subsequently developed further by various authbiewever, the SDPIWG cites the original
model as the theoretical explanation for the “ckin$fD outcomes” that are health-related

(FIGURE 2.6)*7.

FIGURE 2.6: The theoretical framework describing the links between a sustainable SfD

programme and health-related outcomes

!

Sustainable Health
SO —1 » PA ——» Health-related PF ———» - ‘é‘{e"”essRF
- qaisease S
programme - morbidity
- mortality

Source: Modified from Bouchard (2001§°7*28!
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2.11) Health needs in a post-conflict context

There are significant variations in the health seafdoopulations living in different post-
conflict regions throughout the wortti®14®! Geographical location, socio-economic
development, international intervention and chanastics specific to each conflict are among
several influencing factof§***Y1 However, Roberts et al (2012) suggested that leigels

of psychological distress and rapid urbanisatiencammon characteristics during the post-

conflict period that increase the risks for NGH$.

The diversity of post-conflict settings indicatbat several studies across multiple regions are
necessary to establish the health-related impa$t@fprogrammes. The results of my
systematic literature review demonstrate the nedatifancy of research in this area
(SECTIONS 2.9 & 2.10). Therefore, in this theswjll contribute to the fledgling evidence
base for SfD programmes by conducting a case-sssigssing PA, PF and MH outcomes in

one post-conflict region.
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2.12) Summary box

BACKGROUND AND RATIONALE FOR RESEARCH

- NCDs and MH disorders are significant problemsuigtmut the world that are
worsening with urbanisation and contributing to deeelopment of the double burden

of disease in many LMICs.

- Increasing PA and PF have been found to positi@#gct adolescent RFs for NCDs,

musculoskeletal health and MH disorders that magktinto adulthood.

- Measurement of PA and PF has enabled the estalaiglohglobal normative values

and recommendations for health-related benefits.

- The SfD sector is rapidly expanding and claimsaweehsimilar health-related benefits

that are mediated by increased PA and PF in tigett@opulation.

- There is a paucity of published evidence suppottiegclaimed impact of SfD

programmes on health-related outcomes.

- Existing conceptual models that explain the lintnsen SfD programmes and health-
related outcomes are scarce and rudimentary. Thareindication to develop these
further. | have proposed a theoretical framewakatibing the processes that link the
needs of the community and intended reach of thgramme with the actions, outputs
and claimed outcomes of a SfD programme. The maekadribed by Bouchard (2001)
is most commonly cited in the SfD sector as thelraeism explaining the impact of

sustainable sport programmes on the health-retattmbmes assessed in this thesis.

- The diverse health needs of post-conflict commesitiary throughout the world, but

there are several common characteristics that mggest an increased risk for NCDs.
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CHAPTER 3

Case-Study Site — Gulu, Uganda

3.1) Purpose of chapter

The purpose of this chapter is to identify the oeaswhy | chose Gulu as the case-study site
and provide a brief historical overview of the @gi | will also describe what is known about
the changing demography and epidemiological prafitthe Gulu population. | focus on
health-related outcomes associated with NCDs, MHRA with a view to refining my

research objectives and methods according to tiaé tmntext.
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3.2) Selecting the case-study site

Gulu is located in northern Uganda and is thefsit¢he case-study presented in this thesis
(APPENDIX A2). I initially considered several othlecations for my fieldwork and decided
on Gulu for two reasons. Firstly, it is locatedhe middle of a hot-spot for recent conflicts
and it satisfied my definition of a post-conflietgion (SECTION 2.8). Secondly, there were
several organisations interested in implementiriyy iSferventions in northern Uganda. An
exploratory fieldtrip in September 2009 indicatkdttthe organisations located in Gulu

appeared to be the most amenable to forming agrahip for evaluation (FIGURE 3.1).

FIGURE 3.1: Office sign-post for some of the SfD akeholders active in Gulu

-

3

The kids League Gulu |
Furded By

1EPOBOX1097,6ULU | TEL : 0471 432852
QLW Sipirted by &

 E-mail tkigulu@yahoo.co.uk »
www.kidsle aguefoundation.org ad

Photo taken by Justin Richards with consent of thebgect — Gulu 2009
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3.3) Local geography, history and demographics of @u

Uganda is situated in eastern Africa and is bodibseSudan, Kenya, Tanzania, Rwanda and
the Democratic Republic of Congo (APPENDIX A2). eTtapital of Uganda is Kampala and
it is connected to Gulu via approximately 320knpobrly maintained paved road. During
my fieldtrip in September 2009, | consulted lockiictals and authorities to improve my

understanding of the region’s history and epideagmlal profile.

Although limited data are available, it is evidémdt the history of the area has had a
profound epidemiological effect. Uganda has a dempast dominated by tribal rivalries
that have caused civil unrest over the past 50syelar2006, northern Uganda emerged from
20 years of conflict and severe impoverishmentéucby a guerrilla insurgency group known
as the Lord’s Resistance Army (LRA). By this timerthern Uganda had been declared the
second worst “forgotten” humanitarian emergencthinworld™*3. Approximately 1.84
million civilians (i.e. over 90% of the populatiohd been relocated to internally displaced

person (IDP) camps with very poor living conditiqi$GURE 3.2)4314%

FIGURE 3.2: Former IDP camp located on the outskirs of Gulu municipality

Photo taken by John McMullen (permission grantedrfose in this thesis) — Gulu 2010
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The IDP camps were under the protection of the dgamational army. However, often the
security was inadequate and was provided by sslao were not immune to accusations of
severe human rights violatioh&®. Abduction of children and adolescents to sese a
equipment carriers, child soldiers and “wives” vaasharacteristic feature of the war. Itis
estimated that of all boys and/s of all girls in Gulu were abducted for at leaseatay

during the LRA insurgency and the majority of these held captive “in the bush” for at

least two week&471481

During the post-conflict period, the majority oktpopulation in Gulu has left overcrowded
IDP camps and returned to their homes or resdtiledban environments*. Gulu
municipality has grown and developed rapidly whk assistance of funding from
international aid agencies and the support of #i@mnal government who are investing in the
town as the urban and commercial hub of northerandg (FIGURE 3.3). This
unprecedented local development and urbanisatigncatalyse changes in the

epidemiological profile of the regidh®**4

FIGURE 3.3: The infrastructure in central Gulu municipality is developing rapidly

e A T

/

- o

Photo taken by John McMullen (permission grantedrfose in this thesis) — Gulu 2010
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3.4) Emergence of non-communicable diseases in Gulu

The surveillance of health-related outcomes in Gallumited and the data from existing

monitoring systems are of dubious quality. Howeiutas worth noting the changing trends in

the causes of mortality reported by the Gulu Destrealth Office (DHO) during the post-

conflict period. Although communicable diseasesticwe to be the primary cause of death

in Gulu, cardiovascular disease (CVD) and hypertenappear to be health problems

emerging in the population (TABLE 3.£§°%°%

TABLE 3.1: Trend in cause of mortality in Gulu (>5 yrs age)

2006/2007 2007/2008 2008/2009

Disease % Disease % Disease %
HIV / AIDS 27.1 | HIV/AIDS 32.7| HIV/AIDS 28.4
B 13.7 | TB 9.7 TB 16.5
Malaria 10.9 | Pneumonia 5.1 Pneumonia 98
Pneumonia 7.8| Malaria 4.1 Anaemia 59
Anaemia 6.6 | Septicaemia 3.2CVD 5.2
Septicaemia 4.6| Anaemia 3.1 Malaria 417
Diarrhoea 44| Trauma 3.0 Injury 4%
RTI 3.7 | Meningitis 2.6 | Diarrhoea 2.7
Meningitis 3.3 | CVD 2.4 | Hypertension 2.6
Trauma 2.9 | Diarrhoea 1.8 Septicaemia 0.7
Others 15.2| Others 30.4 Others 14.9

Source: Gulu District Health Office (2008 & 2009)**%)

Despite the apparent increase in NCD incidenas,dbssible that this is just an artefact of

improved diagnostic procedures and awareness ia Balth centres. It should be noted that

the level of mortality attributed to these diseaseSulu remains relatively small. However,

the second highest proportion of deaths is comgligtattributed to "other" causes that are not

identified and it is possible that NCDs as a cafsteath have been widely under-reported.

Dr Alice Lamwaka works at the Gulu Referral Hosp#ad supported this view. She is also

the chairperson of the Gulu Diabetes Associatiahraanages a private cardiovascular risk
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centre in Gulu municipality. The existence of #nesrvices in an area of health that receives

very little funding in Uganda anecdotally suggdebts these diseases are emerging concerns.

The2006 Ugandan Demographic and Health Sur(@pHS) provides further evidence that
NCDs are a growing problem in Uganda that is pritpabserved in urban areas. BMI data
were collected for women aged between 15-49 yealthough these are cross-sectional data
from a Uganda-wide sample and are not specificulu Ghere are two characteristics worth
noting (FIGURE 3.4§>%!

« There is a trend of an increasing percentage afaright / obese women when

comparing UDHS data from 1995 (8%), 2000 (12%) 2006 (16.5%);
* There is a clear difference in overweight / obekgtsels when comparing urban

(33.7%) and rural regions (12.9%) in 2006.

FIGURE 3.4: % of overweight / obese women in Ugand@l5-49 years)

40
35
30
25
20
15
10

% overweight/ obese

1995 mean 2000 mean 2006 mean 2006 urban 2006 rura|

Population sample

Source: Uganda Bureau of Statistics (20077

The urbanisation of Gulu in recent years places litigh risk of following similar trends to
other urban centres in Uganda. If the rapid chdrgge an extended period of severe
impoverishment to relative prosperity continuess fieasible that Gulu may “fast-forward”

through the epidemiological transition towards dioetble burden of disea&é4%
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3.5) Mental health in Gulu

The paucity of data on MH disorders in young admess may obscure their prevalence in a
population that has been exposed to atrocitiesndumn extended period of conflict. It is well
established that war impacts on MH and that digaates tend to double after conflict and
emergencieS®?. The high incidence of abduction and exposutestamatic events during
the war also appears to have contributed to méaetth problems that have persisted for

young adolescents during the post-conflict perioGulu (FIGURE 3.5§°3,

FIGURE 3.5: Depiction of the experiences of a prewusly abducted boy from Gulu

Photo taken by Paul O’Callaghan with consent of thetiat (permission granted for use in this thesis)Gulu 2010

Annan et al (2006 & 2008) reported that althofighof adolescents in Gulu experienced
emotional distress, they were “remarkably robféf"“®!  Coalter (2010) also described high
levels of resilience in an adolescent sample ande&daagainst assuming a “deficit model”

for interventions and evaluatiéfii®. However, it is important to note that in the Gabntext
the benefits of resilience were secondary to hagels of traumatic exposure and MH
disorders. This was demonstrated by Betancowit(@009) who assessed local constructs of
MH in a sample of youth aged 14-17 years usingAPAl. Only 12 participants in a sample

of 178 were not suffering from any locally descdddH syndromes (i.e. ~79%Y®.
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3.6) Physical activity and sport-for-development irGulu

There are no available data that describe PA aiffaf young adolescents in Gulu.
However, the Uganda Country Report for 2883 Global school-based health survey
(GSHS) suggested that PES was “squeezed” out aictineol curriculum during the previous
30-40 year$'™®. PES was regarded as “a subject without acadsigndéficance™ and a “non-
educational, non-productive use of tinff&>>® Although PES continued to be timetabled in
many Ugandan schools, “it was not seriously taught! its “implementation, quantity and

quality varied greatly between schools dependintherhead teacher's attitud&®°¢!
The 2003 GSHS data supported these assertionsre3tiés suggest that low percentages of

adolescents in rural and urban settings througblganda were physically active for at least

60 minutes per day (TABLE 3.2).

TABLE 3.2: Physical activity results of the 2003 Ugnda GSHS

Proportion (%) and 95% confidence interval of
Sample students physically active for a total of at leasBO
minutes per day on all of the last 7 days
Total 15.3 (13.0 — 17.6)
Uganda| Boys 16.1 (12.3 - 19.9)
Girls 14.4 (11.8 — 17.0)
U q Total 17.7 (14.4 - 21.0)
ganda
urban Boys 18.3 (12.3 - 24.3)
Girls 16.9 (14.0 — 19.8)
Total 125(9.6 -154
Uganda B 13.6 (9 7-17 5)
rural oys 6 (9.7 -17.5)
Girls 11.4 (7.2 — 15.6)

Source: World Health Organisation — Uganda GSHS (@) ¥
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The generalisability of the GSHS data and theavahce to understanding the PA levels of
young adolescents in the Gulu region is limitethe GSHS data were collected from 50
different secondary schools (25 urban and 25 rfirdl) Since less than 18% of age-
appropriate young adolescents in Uganda attendmsshdary school at the time when the
questionnaire was completed, it is evident thatramepresentative sample was asse%3&d
Although the location of the selected schools isstipulated in the GSHS report, poor
education provision and restricted access duriagmdr in northern Uganda may have also

marginalised the Gulu population in the samplingcpss.

However, anecdotal evidence suggests that the appioes for adolescents to engage in
adequate PA were very limited in Gulu during the.wiis likely that there was insufficient
infrastructure to play sport or participate in esgronal PA in the cramped IDP camps on the
edge of the municipality. Landmines and the risklmluction restricted movement and made

it too dangerous for young people to assist walditronal farming practice (FIGURE 3.6).

FIGURE 3.6: Sign-post warning against landmines andinexploded ordnance in Gulu

Photo taken by Justin Richards — Gulu 2009

Although people are now safe to move freely in Garild most of the landmines have been

cleared, several of the environmental influence®Arhave persisted since the war ended.
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The high attrition of human life during the confland the extended period of dependency on
humanitarian feeding programmes have created aaeneal knowledge gap in farming

methods. This has been accentuated by the rapihisation of Gulu municipality*®.
Despite high levels of rhetorical enthusiasm farrspn Gulu, there continues to be a
deficiency in practice. There is limited local exjise and the facilities required to develop

sustainable programmes in northern Uganda areyowintained (FIGURE 3.7).

FIGURE 3.7: Homemade football and sports field forecreational PA in northern Uganda

Photos taken by Justin Richards — northern Ugandal®0

Various organisations have previously harnessegakgive perception of SfD to deliver
several leagues, camps and one-day festivals in. Gdbwever, these tended to be responsive
to donor demands and opportunities rather thanviodin established model. At the time |
commenced my data collection fieldtrip in May 20tt® most recent SfD league intervention
in the target population was completed 15 montiw fice. March 2009). Several
organisations claiming a broad range of outcomes®eeived funding and were planning to
re-establish SfD activities for young adolescent&ulu. Although the data and anecdotal
evidence presented above suggested a legitimatandefor SfD interventions, these

organisations had not completed a community needlysis or formative evaluation.
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3.7) Summary box

THE CASE-STUDY SITE — GULU, UGANDA

- Gulu is a post-conflict region in northern Ugandattemerged from 20 years of war in
2006. The war was characterised by high leveistefnal displacement and child

abduction.

- During the post-conflict period Gulu has undergoglatively rapid socio-economic

development and urbanisation.

- Although there is a paucity of evidence availabidlte health outcomes of interest an
the available data is of dubious quality, it appdhat Gulu has:
» Consistent high levels of communicable diseases;
* An increasing incidence of NCDs;
» Persistent high levels of MH disorders;

» Poor PA participation and opportunities for younglascents.

- Itis likely that Gulu will experience the doublarden of disease if current patterns in

health care, PA behaviour, socio-economic develaopraed urbanisation continue.

- There is local support for the SfD sector in Gllut insufficient local capacity has

limited the recent delivery of sustained intervens.

- A community needs analysis and formative evaluatiave not been completed for the

planned future programmes.
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PART Il

RESEARCH OBJECTIVES
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CHAPTER 4

Research Hypothesis and Questions

4.1) Purpose of chapter

The purpose of this chapter is to clearly arti@ithie underlying hypothesis of my research
and the questions that | am going to address|l tvaw on the current evidence base and
theoretical frameworks for the SfD sector in pastdtict settings. The gaps identified during
the problem definition and solution generation stagf the SfD programme evaluation

described in Part | of this thesis will also infothis process.
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4.2) Research hypothesis

The underlying hypothesis of my research is thBt @bgrammes positively influence the
PF, PA and MH of young adolescent participantsastyzonflict settings. In this thesis, | test

this hypothesis by identifying and addressing sswesearch questions.

4.3) Research questions

My research questions can be broadly categorisaat@iag to the stages of evaluation
described by Nutbeam et al (2008) The primary objective of this research is totdbnte

to the evidence base for the impact of SfD prograsion the PA, PF and MH of young
adolescents living in post-conflict regions. Tdiawe this, | will conduct a case-study that
aims to attain the highest level of evidence withi& pragmatic constraints of the Gulu
context. | have articulated specific research tjoles within each stage of the evaluation that

are related to the gaps and assumptions identifi€art | of this thesis.

4.3a) What is the problem and how might it be sohd?

Prior to assessing the impact of a SfD intervenitiasmimportant to establish appropriate
measurement protocols. In Chapter 5, | identigy/rietrics that | will use to assess the
outcomes of interest in Gulu. The objective iptetest the measurement methods to ensure
they can be practically applied within the constisiof locally available resources and
capacity without significantly compromising theuajity. Therefore, the primary research
questions of Chapter 5 are:
- How do previously validated measurement protocmi$F, PA and MH need to be
adapted to be delivered in the Gulu context towetal a SfD intervention?

- Are the adapted measurement methods reliable whared to adolescents in Gulu?
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The outcomes of Chapter 5 will inform the dataection methods for a cross-sectional
analysis of a sample of young adolescents in Glihe objective of Chapter 6 is to assess the
baseline levels of PF and MH in the target popatatiThis is part of a community needs
analysis that compares the results to global n@madsconsiders if subjects previously
abducted during the war score differently to tipeiers. It also provides a formative
evaluation of whether a SfD intervention that faesien improving PF is likely to impact on
MH. The specific research questions addressedhapter 6 are:

- How does the performance of young adolescents la Gampare to global norms?

- Is a history of abduction associated with curregftaits in adolescent PF or MH in Gulu?

- How does adolescent PF relate to MH prior to conmomgnthe intervention in Gulu?

4.3b) Was the intervention effective?

The results from Chapters 5 and 6 should informrtidementation and evaluation of a
subsequent voluntary community-based SfD programn®ulu. The objective is to use the
measurement methods and baseline measures to teseaapact of the intervention. The
research question addressed in Chapter 7 is:

- Does the SID intervention reach the adolescents maged or is there a self-selection

bias at the time of registration for those whoalready the fittest / healthiest in Gulu?

In Chapter 8, | will focus on the assumptions i@ theoretical framework commonly cited in

the SfD literature linking SfD programmes with lteadutcomes (FIGURE 4.17%! The

objective is to assess the impact of the intereentiThe specific research questions are:

- Is a “dose” of the SfD intervention in Gulu discidte when measured by accelerometry
and does the programme affect the overall levetglofescent PA (ASSUMPTION A)?

- How does the SfD intervention affect the PF and Mithe adolescent participants in Gulu
(ASSUMPTIONS B, C & D)?
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FIGURE 4.1: The assumptions in the theoretical framawork describing the links
between a sustainable SfD programme and health-rdked outcomes

ASSUMPTION

VY,

: l

Sustainable 5 Health
SfD Al, pA —B 4 Health-related PF —2 5 - wellness

- disease RFs
programme - morbidity
ASSUMPTION  ASSUMPTION ASSUMPTION - Mmortality
L

Source: Modified from Bouchard (20025°"%]

4.3c) Can the intervention be replicated, disseminad and sustained?

In Chapter 9, I will interpret the results of thelG case-study in the context of the strengths

and weaknesses of my evaluation and the obsereoeggses of programme delivery. The

objective is to contribute to the fledgling eviderizase for SfD programmes in the academic

literature. | will also endeavour to make a preadtcontribution to informing best-practice for

various stakeholders that fund, deliver, evaluatk@nefit from similar programmes. The

main research questions addressed are:

- How can the results of the evaluation in Gulu bel@xed in the context of the current
evidence base and established theoretical frame®ork

- What are the critical components and necessaryittomslfor a SfD programme to

successfully achieve and sustain PA, PF and MHooogs in Gulu and other settings?

The practical implications of this research haverban important motivating factor for me
throughout my DPhil. | believe that they are aegnal part of improving the quality of
delivery and accountability in a sector that haly oecently begun to realise the value of

effective and meaningful programme evaluation.
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4.4) Research roadmap

| have developed a timeline that provides an oeevwof my DPhil research (FIGURE 4.2).

FIGURE 4.2: Summary timeline of my DPhil research ativities

Year Month Research Activity Location
January [Background reading and problem definition
! _ . o Oxford
Augus |ldentify potential partner organisations
2009 Septembe |Exploratory fieldtriy Gulu
Octlober Systematic literature review and theory Oxford
Decembe |development
January |Develop evaluation design
! _ _ _ Oxford
April University of Oxford ethical approval
May Gulu University ethical approv Gulu
June Pilot testing of measurement protoc Gulu
2010 July Local stakeholder meetings, community needs Gulu
Augus |analysis and baseline assessment
September . ,
P ! Intervention delivery Gulu
November
Decembe |Follow-up assessment Gulu
Januar |Data entr Oxford
February
' Data cleaning and analysis Oxford
2012 June
Jtl‘ly Update systematic literature review and thesis |
Decembe [Write-up

Further details and timeframes for each componemtydfieldwork are provided in the
ensuing chapters. However, at this point it isontgnt to note that my intention of
independently evaluating the SfD intervention inBuas not realised. When | arrived in
Uganda in April 2010, | was informed by the locattmer that | was required to coordinate
the delivery of the intervention and to help sedureling for its implementation. Although
my intimate involvement with the programme managarpeovided a valuable insight, | was
unable to formally develop and assess processatatgfor intervention delivery.
Consequently, overseeing the implementation oaf@bgramme in Gulu became a major

objective of my DPhil that compromised some compismef the evaluation.

58



4.5) Summary box

RESEARCH HYPOTHESIS AND QUESTIONS

- The underlying hypothesis of my research is thBx @bgrammes positively influence

the PF, PA and MH of young adolescent participanisst-conflict settings.

- To test this hypothesis, | have established asefieesearch questions for the

evaluation of a SfD programme in Gulu that will:

» Develop locally adapted measurement methods timateessibly and reliably assess

the PA, PF and MH of young adolescents;

* Analyse the local needs and establish whethemtieeviention is likely to have an
effect on the PA, PF and MH of young adolescents;

» Establish if the intervention reaches young ad@etscmost in need;

» Assess the effect of the intervention on young est@nt PA, PF and MH within the

context of the current evidence base and estadligte®retical frameworks;

* Identify the essential processes in interventiopl@mentation for successfully

achieving and sustaining PA, PF and MH outcomes;

» Contribute to the academic evidence base and duiides programme delivery.

- Several components of my proposed evaluation wargoomised when coordinating

the delivery of the intervention unexpectedly beeanmajor objective of my DPAhil.
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PART Il

PRESTESTING METHODS AND MATERIALS
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CHAPTER 5

Feasibility and Reliability of Adapted Protocols toMeasure the Physical
Fitness, Mental Health and Physical Activity of Young Adolescents in Gulu,
Uganda

5.1) Purpose of chapter

The purpose of this chapter is to identify and ggeappropriate measurement techniques for
a SfD evaluation in Gulu. | will adapt standardiseeasurement protocols for PF, MH and
PA to ensure they are compatible with local cayaaiid the resources available. The social,
environmental and political norms in Gulu are aleasidered. | will then assess the
feasibility and reliability of the modified measurent methods for subsequent use in a needs

assessment and impact evaluation of a SfD programme
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5.2) Introduction

Applying established measurement methods for PFad¢HPA to a large population of
adolescents living in a post-conflict setting dfMIC is challenging. There are several
pragmatic demands that are either unique to thisngeor more pronounced than in the
developed countries where most testing protoc@slasigned. There are also ethical

considerations when working with this populatioattimpact on measurement methods.

My initial fieldtrip to northern Uganda in Septenmt#909 was exploratory and informed
several of the decisions described in this chapBirlu has a variable and rapidly changing
environment that requires an adaptable approaphogramme evaluation. Although
flexibility in study methods contrasts with thenmiples of scientific rigor, compromises are
often necessary in this setting. The physicaliagd@nd political landscapes in Gulu pose

overlapping logistical challenges that influencesach implementation and application.

The population in Gulu is transient as people cau#ito relocate after the wat?. However,
poor infrastructure for public transport in northéfganda limits mobility. If the objective is
to assess a large population from a wide areagtearcher must be independently mobile
and travel to the participants for testing. Moyates are the primary means of motorised
transport and provide the most convenient accegginommunity. Therefore, measurement
tools must be suitably portable to be transporéddlyg by motorcycle. They must also be

capable of rapid set-up and disassembly at vaasssssment sites.

Primary schools are the most reliable and conveiheeations to access the target population
in Gulu. Since Universal Primary Education (UPEsvintroduced in 1997, enrolment has
reached very high levels throughout the commufif} Although working through schools

is the most efficient way to measure large numbéssibjects, attendance can be haphazard
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and timetable changes are often unpredictablefadiities and support of the staff are also
variable at different schools. Class sizes ramge/éen 50-130 students and school lessons
are largely focused on the core subjects that>ammed at the end of each term. PES is not
one of these subjects and despite its inclusidharweekly timetable most schools do not
implement these classes at the P6 18v&1*°%! Therefore, it is important that the
measurement methods can engage a large numbdrjettsusimultaneously with nominal
assistance from school staff. They should causémmai disruption to the school lessons and

must be readily applicable in the diverse settiyggally found in Gulu primary schools.

Optimising utility of the assessment protocol inl@Gprimary schools requires minimal
dependence on modern technology. Although elé@gtigcavailable in several locations in
Gulu, its supply is temperamental and is not widesg in schools. Generators are often used
during power outages or for special events, but tree is limited by regular depletion of fuel
provisions throughout the municipality. This addtects the use of computers and
communication with mobile phones that require raguaharging. Therefore, measurement

methods must rely minimally on electronic deviced/ar ongoing remote communication.

Access to primary schools requires a clear undwistg of the local bureaucratic processes.
It is necessary to obtain approval from distriad amunicipal government officials as well as
the school principals and class teachers. Althdbgte is a clear hierarchy of authority that
is strictly enforced, responsibility is often detst. Similar challenges are faced when
“negotiating” ethical clearance for research framdl authorities. Obtaining approval from
all of the relevant officials is an extended pracdst highlights cultural differences in time

management, planning and accountability.
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Several other cultural differences need to be camed when adapting the measurement
protocols. Physical contact with the opposite gemal public is taboo and typically causes
severe embarrassment in Gulu. Therefore, measatemethods must minimise the risk of

violating this cultural norm.

“Agreeability” is also a common trait in Acholi ¢ute that can often confuse attempts to
obtain honest and realistic answers to direct quest This is particularly the case when
discussing sensitive topics (e.g. mental healtd)raay be compounded by language barriers.
Although English is the official language in Ugandao is the dialect primarily used for
verbal communication in Gulu and the first leamtnost Acholi children. English
comprehension skills vary significantly within tphepulation. Consequently, measurement
methods should minimise the use of questionnaisedb#ools that have not been established

and validated locally in Luo.

Acholi cultural norms also influence how childreie aamed. Most people in Gulu have two
names. The firstis chosen by their parents. sHtend is typically the same as their father’s
first name and is adapted according to the chddisder. There is little diversity and this
complicates tracking procedures when conductingares in northern Uganda. Therefore,

clear subject identification is required.

Security issues must also be considered in the tocdext. The open display of novel and/or
valuable equipment may increase the risk of thedt @mpromise the personal safety of the
user. The introduction of unfamiliar apparatus ralsp instigate fears about its “spiritual”
impact on health and well-being in the communityis important to be sensitive to these

issues when designing the measurement methods.
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The feasibility of implementing many of the exigfistandardised protocols is also limited by
the local capacity and resources available in GOlu.Paul Onek from the Gulu District
Health Office described in disparaging terms thg wéernational researchers often
overcome this problem by “carrying” in the necegsaquipment and staff to conduct their
studies. Alternatively, sometimes local assistéatg. programme evaluators / tertiary
students / researchers from within the study pdjmipare trained to utilise the tools
“carried” in by the researcher. The impact of tinggning is limited if the tool is then

“carried” out when the study is finished or if teas insufficient local knowledge and

motivation for it to be sustained.

| believe that researchers have an ethical obtigab utilise methods that are sustainable
within the study population. The researcher sheuldeavour to use affordable equipment
sourced from within the community and engage eistaddl institutions that work through
reputable systems. The focus should be on strenith existing legitimate channels rather
than creating a parallel structure that may undeenocal programme and research
development. As a result, the process of resealalso contribute to capacity building
within the study populatiofi**. This takes time and is contrary to the “fly-fiy-out”

approach that is commonly utilised in challengietings such as Gultf°*®"

These concerns contribute to the ethical limitatiohconducting research in Gulu. However,
in settings like northern Uganda there is oftemffisient infrastructure, materials, personnel
or systems to fully support this approach. If iBithe case and the research is ethically

warranted, a practical compromise may be necessary.

One of the underlying objectives when adapting mesasent methods to the logistical and

ethical challenges faced in Gulu is to make thenghaas subtle as possible. Although the
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selected protocols have been assessed for rdlyadnild validity in their original form, it is
important to consider the data quality for the rfieditechnique&'*47->1:128.162-1661 ¢ ig
feasible to test the reliability of these adaptexthads, but the capacity to apply a gold
standard comparison to assess the validity insgtisng is limited. The same factors that
force the modification of the measurement protoe¢sds pose problems for rigorous validity

testing.

In this chapter, | will assess the feasibility &f, mMH and PA measures in Gulu in accordance
with the logistical and ethical limitations thatave described above. | apply these
parameters to the initial selection of measuremethods and to inform their subsequent
adaptation. | also assess the quality of the dati@ned with a focus on the reliability of the
modified protocols. The aim of these procedurde [gretest the proposed methods for a
subsequent community needs analysis (CHAPTER 6)rapdct evaluation of a SfD

programme in Gulu (CHAPTERS 7 & 8).
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5.3) Methods

As a feasibility study, the initial stages wereratéerised by fluid modification of the
measurement methodology. This was in responseatpatic and ethical limitations as they
were identified. The details of this process aq@agned in the feasibility section of the
results. The final measurement methods that evdheed this process and underwent

reliability testing are described below.

5.3a) Study design

The study comprised a series of repeat measuresa@aziod of six days. The target
population (C) comprised adolescents who werel#&gb participate in the intervention of a
subsequent SfD evaluation. This required subjed® aged 11-14 years. The P6 class at

one school was selected (S) to complete the stadyarticipation was voluntary (V).

The research chief investigator (RCI) and resetgaim leader (RTL) both completed initial
PF measures on the recruited subjects (P1). Thea®b completed MH measures at this
time in the form of a questionnaire (Q1). PrioPtb, the RTL had received training from an
expert assessor (EXI) who had contributed to thveldpment of the MH assessment tool

during its initial pilot testing in interview form.

Three days later, repeat measures for MH were takenerview form (IW) by the EXI (P2).
After a further three days, repeat measures fové&e completed by the RTL (P3). The MH

measures were also repeated by the RTL in a ggdestionnaire format (Q2).

PA measurement commenced one day prior to P1 asdevapleted at the time of P3. This
was a period of one week and enabled six full @dyseasurement throughout the pilot

testing period (FIGURE 5.1).
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FIGURE 5.1: Diagram representing subject recruitmern and study design

CcC—>S——> VvV —» P1L ——> P2 —>  P3
- PF(RCI & RTL) - MH - IW (EXI) - PF(RTL)
- MH — Q1(RTL) i - MH — Q2(RTL)

#---- 3xday ---#---- 3xday: ---#

. PA measure
< 6x days "

feasibilityassessme

LEGEND:
Subject recruitment

C | Selection of study populatigni-14 years old attending school within Gulu mipatity)

S | Selection of school and class for pilot testing

V | Voluntary participation by students in selectédtgesting class

Study design and data collection

P1 | Initial pilot measurement (PF, MH)

P2 | First follow-up pilot measurement (MH)

P3 | Second follow-up pilot measurement (PF, MH)

Q1 | MH assessment delivered in guided questionfaineat at the time of P1

IW | MH assessment delivered in interview formathat time of P2

Q2 | MH assessment delivered in guided questionh@ineat at the time of P3

RCI | Research chief investigator

RTL | Research team leader

EXI | Expert interviewer for the MH assessment tool

5.3b) Sample size calculation

A sample size calculation was not completed dubd@aucity of adequate data to estimate a
relevant difference or effect size. Therefore,v@mence and pragmatic restraints dictated
the number of subjects in the current study. Tree size in a previous study assessing the

validity and reliability of the APAI in Gulu alsouided the MH assessmétt..

5.3c) Subject recruitment

Recruiting and testing adolescents through prinsahpols provided the only feasible and
reliable option in Gulu. Transporting and retagisubjects for multiple assessments at an
independent testing centre was not logisticallgitdda. Providing incentives for participation

compromised ethical principles of conducting resleam a resource-poor setting.
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Laroo Boarding School was selected for convenieficeibject tracking and repeat measures.
Selecting a boarding school for this pilot studsilftated access to young adolescents on
multiple occasions during a short period of timéhwninimal disruption to school activities.

It was also deemed the most secure environmenatd®A measurement for the first time in
the community. In a setting where there was ardeveange of ages at each educational level,

the P6 class was selected because it most closgbhed the target population.

There were 35 boys and 49 girls enrolled in thecet class who were informed about the
study and invited to take part. Consent was obthfrom the participants as well as the adult
responsible for their welfare within the boardimtpsol system. All of the subjects were
included in the PF assessment. However, the Pésasgent was restricted to six subjects (6
boys) because of the limited availability of tegtequipment. Recruitment for the MH
assessment was restricted to 20 subjects (11 Bayds) because the EXI deemed that this

was the maximum number that could be interviewedlpg by one assessor.

5.3d) Subject identification and tracking procedures

The following information was collected at P1, P2l &3 to facilitate subject identification
and tracking during the study:

e Subject’'s name

* Gender

* Mother’s / guardian’s name

e Father’s / guardian’s name

» School

* Class

+ Division of residence
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All of these details were kept in strict confideryethe assessors. The electronic files were

password locked and the hard copies of the assassimeets were securely stored.

5.3e) Outcome variables and metrics
i) Physical fithess
The outcome variables for the PF measures comprised
e Body composition
* Muscular power/strength

» Cardiorespiratory fitness

Body composition was assessed using anthroponmeéasures to calculate BFA and HFA.
BFA provided an indication of thinness / overweigbbesity and HFA was used as a gauge
of stunting as a result of chronic malnutritfd?s. Calculating BFA and HFA required the
measurement of height, weight and age. These themmetrics assessed in this study. Initial
plans to assess waist-to-hip ratio and skinfoldsueaments were abandoned because they

were not feasible.

Muscular strength was tested using a 1xRM of taedshg broad jump (SBJ). The SBJ has

been advocated as a practical, efficient and resfuirindex of muscular fitness in youtf®.

Cardiorespiratory fithess was measured with thdirstdge fitness test (MSFT). The
standardised MSFT has been found to be a valideliable test for estimating adolescent
VO, maxPH1%21%4 performance on the MSFT during adolescence lsasaen associated

with cardiovascular health profile later in 1ifé.
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i) Mental health
Initial plans to assess self-concept were abandbaeduse they were not feasible. The APAI

was used to assess other facets of MH associatbdPvi

The APAI was identified during the systematic iterre review (SECTION 2.9). | chose to
use the APAI because of its intrinsic link with &¢anguage, culture, behaviours and
attitudes. In contrast to other tools validateddiobal utility and commonly used in similar
settings, the APAI provided an emic account of Mid avas not born from a “Western”
conceptual model. It was developed and validatddip specifically for local communities

by a team that comprised international researcherking with local psychosocial workers.
Initial qualitative studies identified and defingeveral local MH syndromes evident in youths
who were 10-17 years oftf”. A 60-item interview measurement tool for them®rtlers was

subsequently developed and quantitative studiedkstied its validity and reliability?®.

In this study, all of the APAI items that descriltbé local MH syndromes of interest were
retained to be trialled in a questionnaire formfa@BLE 5.1). These 44 items described the

local constructs of Two Tam (TT), Kumu (K), Par @\ Ma Lwor (ML).

The translation of the APAI into English for anasyand international dissemination enabled
several parallels to be drawn between the local®ynes and MH disorders commonly
diagnosed in developed countries. TT, K and P haen described as “depression-like”
syndromes$™’). The combined score for the APAI items that dbnte to each of these
syndromes can be used to describe a “depressiehttital (DT). Similarly, ML has several
“anxiety-like” characteristic§?”. These local syndromes were selected because of t
current evidence associating PA and sport withekgion and anxiet”°”,. An APAI total

(AT) score for all 44 items was also assessedigstindy (TABLE 5.1).
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TABLE 5.1:

Items of the APAI that contribute to each of the matal health
outcome variables - two tam, kumu, par, ma Iwor, dgression-
like total and APAI total 127128

(NOTE: * Indicates item is included for the outcomevariable described)

Two tam

Kumu

Par

Ma lwor

APAI total

Atamo madwong! have a lot of thoughts

*

*

Atiko par | have constant worries

*

Koma weng rem aremal have pain all over my body

Wiya pe tiyo maber My brain is not functioning well

Atamo ni konya pel think | am of no use

Atamo ni a denel think about suicide

Atito peko ma atye kwedel talk constantly about my problems

Abedo kena-kenal sit alone

Ape ki miti me kwan | lose interest in school

Wiya bara | get headaches

Doga pe mito cam lose my appetite

Awinyo ma lit | cwinya | feel a lot of pain in my heart

Abedo ma nongo ateno tikd sit with my cheek in my palm

Akok ka atye kenal cry when I'm alone

Pe anino | dye worl do not sleep at night

Ading | am disobedient

Awinyo koyo | feel cold

Atiko butu (I dye ceng)| lie down all the time during the day

Aparo par madwong | have lots of worries

Amito bedo kenal want to be alone

Akejo oyot | am easily annoyed

Amako wiya | hold my head

Tama bedo kama bor | ot kwanl lose concentration in class

Amato kongol drink alcohol

Ayeto luwotal insult friends

Pe amoto dand don’t greet people

Pe atamo atirl don’t think straight

Ajwat kekena | mutter to myself

Pe ageno dand don't trust

Awinyo ni ape kigin mo wek akonye kedéfeel | can do nothing to help myself

>(->(->(~>(->(->ﬁ->(->(->(~>(->(->(->(->(-*>(->(~>(->(->(-*>(-********Depres_"ketotal

Amako ludito matek | cling to elders

Atamo ni anyima pekel think | do not have a future

Atiko ngwec angwecd am constantly running around

Pe amito wool don’t like noise

Atamo ni dano tye ka ryemal think people are chasing me

Cwinya gone oyotl have a fast heart rate

Alworo bedo kenal fear being alone

B1U8|0|RBIGIRISIBBINBBRBINRBIBE NG GRBRKE SO N0~ wNE

Cwinya cwer | feel sad

Atamo jami maraco | think of bad things

Agoro | am weak

Pe amito lokl don’t feel like talking

Wiya maro wil ngo ma atamol like to forget

Atiko kok akoka | cry continuously

RIB|ISIR|EIB

Pe aparo kedi a kwo nyo d@oo | do not care whether | live or die
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i) Physical activity
PA was measured with accelerometers. Only boys @w&sessed due to the limited number
of accelerometers available and their intendednusi®ge subsequent studies. At the time of
this study, accelerometry was seen as a valid elrable method for measuring PA duration,
frequency and intensity under free-living condig&i”. The accelerometers were biaxial
and the epoch length was set to 10 seconds. Regelle expressed in terms of activity

“counts”, which could be converted to indicate eliint levels of PA intensity.

iv) History of abduction

The following question was included at P1 to intkdaistory of abduction:

Gi maki i kare me lweny? /Were you abducted during the war?

Kuu Eyo
No Yes

5.3f) Data collection procedures

Data collection was initially planned to take platteing the PES classes. However,
flexibility was required when it became evidentttteachers did not follow this schedule and
PES was not actually implemented at the P6 leVakrefore, all pilot testing was shifted to

after the final class at the end of the school day.

A hand written diary was kept by each of the asssd® record the feasibility of applying the
adapted methods in the field. Notes were takeheatime of the test and during debriefing
sessions after P1 and P3. All deviations frompllhened testing procedure and their cause
were recorded. The information from the field giarand debriefing sessions was collated in
one notebook and summarised for each outcome neeasrs included reference to all

modifications that were made to the measuremenbpots and the reasons for these changes.
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For the quantitative assessment, each subjectssasd with a recording sheet prior to
commencing measurement. The information for subgemntification, tracking and history of
abduction was completed by each subject on theardeng sheet with the guidance of the
assessors. The class and PES teachers also ptnvalefor the subjects if required. The
testing protocols that were adapted in responsieetéeasibility assessment were then applied

in the order of height, weight, SBJ, MSFT and ARAPPENDIX A3 — A6).

The APAI interview was conducted according to thet@col described by Betancourt et al
(2009)*?8 The answers were recorded by the expert assessoseparate recording sheet

for each subject.

All of the quantitative data for the PF and MH m&asnents were entered into PASW

Statistics 18 for analysis.

The PA assessment followed the protocol that waptad in response to the feasibility
assessment (APPENDIX A7). The data were storeghloiy accelerometer until they were
downloaded using the ActiLife Data Analysis Softeab.5.5 at the end of the testing period

for validation and analysis.

5.3g) Data analysis and presentation

The feasibility results for PF, MH and PA were gre®d in narrative form. All of the
quantitative data were cleaned and checked foreosifbrior to commencing the analysis.

The underlying assumptions for each statisticdlwese also verified before proceeding. The
reporting of descriptive statistics for each of thkcome variables included the crude mean,

95% confidence interval (Cl) and sample size (n).
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i) Physical fitness
The data were stratified according to gender aisdri#ive statistics were calculated for
height, weight, SBJ and MSFT. Although the metbbdeporting the MSFT results
categorised the data, based on previous convelttien were treated as a continuous variable
for statistical analysi$®®*’® The results for all of the PF outcome variallese presented

in a summary table.

Inter-tester (i.e. RCI:P1 vs. RTL:P1) and intrat¢egi.e. RTL:P1 vs. RTL:P3) reliability for
height, weight, SBJ and MSFT were assessed usingrarclass correlation coefficient
(ICC). A two-way random analysis for absolute agreet of a single measure (significance
value p<0.05) was used for each of the compariebti'e crude data. The results of the

reliability testing using an ICC were presented itable stratified by gender.

The reliability of the self-reported age variabless assessed by calculating a percentage of
concordance when comparing P1 vs. P3. The 95%a€lalso established and the results

were tabulated.

i) Mental health
Descriptive statistics for each of the MH outcomagiables were calculated and a summary
was tabulated. Several protocols were then utiliseassess the intra-tester and inter-method

reliability of the MH outcome variables.
To assess the intra-tester reliability (i.e. RTLUR1RTL:P3), Betancourt et al (2009) set a

precedent of using a correlation coefficiBAt. These results indicated the strength of the

association between the repeat measures. To esiedxte comparison with the results of
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Betancourt et al (2009), a Pearson’s r correlatmefficient was used to assess intra-tester

association of the crude results for the APAI iesgftonnaire format.

The same method was used to assess inter-methuriadigs) between interview and
guestionnaire format (i.e. IW vs. Q1). To facii@aross-study comparison, the correlation

coefficients found by Betancourt et al (2009) wiexduded in the summary results table.

However, the assessment of reliability requiresrigdor repeated measure agreement. This
was assessed for the intra-tester reliability witHhCC of the crude results for each of the MH
outcome measures. A two-way random analysis feolabe agreement of a single measure

(significance value p<0.05) was utilised.

Establishing inter-method agreement is more comaleka battery of tests was used. Lee et
al (1989) described a protocol to statisticallyleate agreement between two quantitative
methods that requirdtf:

1) No statistically significant difference between theans;

2) The lower limit of the 95% CI of the ICC to be >B;7

3) No marked additive or non-additive systematic bias.

A paired t-test was used to assess the differeetveelen the crude means of IW vs. Q1. The
ICC was a two-way mixed analysis for absolute agexg of a single measure (significance
value p<0.05). Bias was assessed visually byiptpthe difference between the methods

against their mean for each subject (i.e. Blandrat plot)*"**"2

However, the merits of this approach have beentimqumesi*"*. Bland et al (1986) did not

advocate the comparison of means and use of and@€sess inter-method reliability?.
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Although they agreed with the use of a Bland-Altrpéot to assess bias, they believed it had
greater utility in assessing inter-method agreem&tand et al (1986) outlined a practical
approach for comparing the results of two methbds measure the same variab(é:
1) Complete a Bland-Altman plot for the crude resafteach variable;
2) Calculate the limits of agreement as two standakdations above and below the
mean difference between the groups;
3) Calculate the precision of the limits of agreenmesthe 95% CI around the upper and
lower limits;
4) Test if the difference between the methods was albyrdistributed and/or if the
normality was improved by applying a Ln transforimatto the original data;
5) If indicated, repeat steps 1-3 with the Ln transfed data and back-transform
(antilog) the results;
6) Interpret the limits of agreement for the crude Bndransformed data to assess the

interchangeability of the methods in a clinical .

The results of all the procedures used to assessirethod agreement of the MH outcome

variables were summarised in a series of tablephbntsl presented in chronological order.

The internal consistency for the APAI questionn&mtal and each of the sub-scales was

assessed by calculating a cronbaehssatistic for the Q1 scores. The results weraltdbd.

i) Physical activity
In addition to field notes, the feasibility of ugiaccelerometry was assessed by applying the
following criteria for obtaining valid measures famalysis*"*!
« Avalid week required at least four days of weacl{iding at least one weekend day

and three week days);
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* Avalid day required at least 10 hours of wear tpeeday;

* Non-wear time was defined as 20 consecutive mimft&éd” readings.

These criteria were recommended as an appropiatédade between feasibility and validity
(174 Descriptive statistics for the accelerometry sueas were tabulated according to the

validity criteria.

5.3h) Ethical approval

The University of Oxford Tropical Research Ethicen@nittee (OXTREC) provided ethical

approval for the proposed study.

Research clearance and a recommendation to theddldéational Council for Science and
Technology were obtained from the Ethics Review @ditee of Gulu University. Official
documentation of this approval was only granteexichange for an “administrative fee” of
$US200. Ironically, this “negotiation” was paiddash and there was no official receipt

issued by the chairman receiving the funds.

Approval to access schools and conduct testinggnarsted by the Gulu District Education
Officer, Municipality Education Officer, District@rts Officer and the Head Teachers of the
target schools. The process of organising meetwagsrarely scheduled and appointments

were seldom kept. Instead, the only reliable vaagpneet with these officials was to wait

outside their office until they were available. i process took anywhere between 5 minutes

to several days and often became more efficient¢ anelationship had been established

based on mutual benefit.
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5.4) Results

5.4a) Sample distribution

All of the enrolled students were present at schimalughout the pilot testing period. A

variable number of participants volunteered toipgudte in each of the PF tests. The six

volunteers for PA measurement were randomly salesmtel the MH assessment was

completed by the first 20 participants (11 boygirs). The number of subjects lost to

follow-up at P2 and P3 varied according to the onrte being measured (FIGURE 5.2).

FIGURE 5.2: Flow diagram of the sample for the pild study in Gulu

Adolescents enrolled in pilot class

Total (n=284)

Boys (n=35)

Girls (n=49)
i Opt out of testing i
! Height: boygn=5), girls (n=9) !

B ’: Weight: boygn=5); girls (n=9) :" n
! SBI boygn=12} girls (n=18) !
! MSFT: boydn=7), girls (n=20) !

\ 4 v

RCI:P1
Height: boygn=30), girls (n=40)
Weight: boygn=30), girls (n=40)
SBJ: boygn=23), girls (n=31)
MSFT: boygn=28); girls (n=29)

RTL:P1
Height: boygn=30), girls (n=40)
Weight: boygn=30) girls (n=40)
SBJ: boygn=23), girls (n=31)
MSFT: boygn=28), girls (n=29)

r—-—

Height:
Weight: boygn=0); girls (n=0) "¢ -]
SBJ:
MSFT:

___________________________

Lost to follow-up
boygn=0); girls (n=0)

boygn=2); girls (n=3)
boys(n=2); girls (n=0)

RTL:P3
Height: boygn=30), girls (n=40)
Weight: boygn=30) girls (n=40)
SBJ: boygn=21) girls (n=28)
MSFT: boygn=26), girls (n=29)

LEGEND

= PF outcomes
O PA measure
B MH outcomes

:6)

PA measurement:boys(n

RTL:P1 (Q1)
APAI (n=20)

RTL:P1 (IW)
APAI (n=20)

RTL:P3 (Q2)
APAI (n=20)
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5.4b) Physical fithess

i) Feasibility assessment
The selected field tests provided an indicatiobady composition, musculoskeletal
condition and cardiorespiratory fitness. They regguminimal modification from their

validated form to be ethically and pragmaticallsdible in the Gulu context.

Standardised protocols use calibrated stadiomatetsligital scales for measurements to the
closest 0.1cm for height and 0.1kg for weight. Sehdevices were not available in Gulu and
would be difficult to transport using a motorcyclelost digital scales also depend on a
reliable power supply and are a valuable item sutdiale to theft. Instead of this equipment a
locally acquired tailor's measuring tape that cdugdattached to any wall and mechanical
scales were used. The measurement resolutionls@seguced to the closest 1cm for height

and 1kg for weight (APPENDIX A3).

Age to the nearest month is easily calculated dotescents who know their DOB. However,
birthdays are not significant occasions in Achaltare and the calculation of age in months

was adapted to allow for poor DOB recall (APPENAX).

The assessment of waist-to-hip ratio and skinfadenabandoned because they required
culturally inappropriate physical contact betwelem dssessors and the subjects. The nature
of the contact for these tests was particularlywpeative in Acholi culture regardless of
gender and caused excessive embarrassment. Tipenegtirequired to measure skinfold

accurately was also not locally available.

The standardised protocol for assessing the SBdatjypuses either a jumping board next to
a level sand pit or an assessment mat clearly rdavikté a start line and distance indicators.

80



These facilities and equipment were not availabl&ulu. Although it would have been
possible to construct a measurement mat using toatdrials, transporting it using a
motorcycle would have been difficult. A locallywsoed tailor's measuring tape secured by
two large nails and a starting line marked with asine used instead. These were set up in an
outdoor area that was flat, dry and covered byral&élyer of loose dirt to show the foot

markings after each jump (APPENDIX A4).

The MSFT is typically measured using a standardesetio recording in a 20-metre testing
area demarcated using a measuring tape and mamsg. In Gulu the audio recording was
provided to the assessors on a cassette, CD, DUJ&® stick. After assessing the options,
a small battery powered cassette player and pertg@aker that was audible outdoors by 20-
30 participants were purchased in Gulu. The tgsinea was measured using a 20-metre
length of rope that was sourced locally. Althodigéy marking cones could be purchased in
Gulu, the cost was prohibitively expensive to bstgmable. Their value also made them a
target for theft. Therefore, the marking coneseneplaced by plastic bowls purchased at the
Gulu market and placed upside-down to demarcateetitimg area. However, the utility of

the bowls also made them a target for theft. Pphablem was averted by cutting holes in the

bottom of the bowls before using them for the M@Is§essment (APPENDIX A5).

Initial plans to conduct all of the PF tests irpadfic order were abandoned at P1 due to
logistical and/or environmental interruptions (engather, demands of school staff, local time
management). Consequently, flexibility in the ardktesting was necessary despite its
potential effect on the results. However, assgs$ia SBJ immediately after the MSFT was
avoided to minimise the effect of fatigue on theutes. Improved coordination with the
school and fortuitous weather conditions meanttissting at P3 proceeded in the previously

planned order (i.e. height weight— SBJ— MSFT).
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i) Descriptive statistics

The mean and 95% CI for height, weight, SBJ and M&Ere calculated for all of the

subjects who participated in the pilot testing (TA4B5.2).

TABLE 5.2: Crude mean and 95% CI of the PF outcomes the pilot
study in Gulu - stratified by gender, assessor antist

Outcome

Assessor and test

) Gender
variable RTL:P1 RCI:P1 RTL:P3
163.20 163.10 163.10
Boys
(159.29-167.11) (159.08:167.12) (159.22-166.98)
Height n=30 n=30 n=30
(cm) 159.58 159.75 159.70
Girls
(157.66-161.50) (157.7#%161.73) (157.76>161.64)
n=40 n=40 n=40
49.57 49.73 49.77
Boys
(45.87-53.27) (46.06-53.40) (46.02>53.52)
Weight n=30 n=30 n=30
(kg) 50.40 50.53 50.43
Girls
(48.05-52.75) (48.15552.91) (48.0952.79)
n=40 n=40 n=40
195.70 195.78 197.43
Boys
(185.38-206.02) (185.44-206.12) (187.06-207.86)
SBJ n=23 n=23 n=21
(cm) 163.97 164.03 166.50
Girls
(157.08-170.86) (157.04-170.99) (162.18-174.74)
n=31 n=31 n=28
5.86 5.89 6.77
Boys (4.966.76) (4.98-6.80) (6.05-7.49)
MSFT n=28 n=28 n=26
(level complete) 3.31 3.24 4.34
Girls (2.69-3.93) (2.64-3.84) (3.72-4.96)
n=29 n=29 n=29

NOTE: RTL = research team leader, RCI= researchf @mestigator, P1 = pilot measurement 1,

P3 = pilot measurement 3.
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iii) Inter-tester reliability
| found that the inter-tester reliability was st&ttdory for all of the PF outcome variables
assessed in this study. The underlying assumpttoribe inter-tester reliability analyses
were satisfied (APPENDIX A8). Excellent inter-tasteliability was demonstrated in both
genders for the crude results of height (ICC: beys999, girls = 0.993), weight (ICC: boys =
0.997, girls = 0.996), SBJ (ICC: boys = 1.000,59#11.000) and MSFT (ICC: boys = 0.997,

girls = 0.988). These were highly significant [p8@L1] for all of the variables (TABLE 5.3).

iv) Intra-tester reliability
| found that the intra-tester reliability was stttdory for all of the PF outcome variables
assessed in this study. The underlying assumpttoribe intra-tester reliability analyses
were satisfied (APPENDIX A8). Excellent intra-tasteliability was also demonstrated in
both genders for the crude results for height (166s = 0.999, girls = 0.996) and weight
(ICC: boys = 0.998, girls = 0.985). The ICC wawsdo for both genders when measuring SBJ
(ICC: boys = 0.976, girls = 0.895) and MSFT (IC@yb = 0.821, girls = 0.787). However,

all of these results remained highly significark(Q01] for both genders (TABLE 5.3).

TABLE 5.3: Inter-tester (RTL:P1 vs. RCI:P1) and intra-tester (RTL:P1 vs. RTL:P3)
reliability of the crude PF outcomes in the pilot tudy in Gulu - stratified

by gender
Outcome Gend Inter-tester reliability Intra-tester reliability
: ender
variable n | ICC (single measure) n ICC (single measure)
Height Boys | 30 0.999 30 0.999
(cm) Girls 40 0.993 40 0.996
Weight Boys 30 0.997 30 0.998
(kg) Girls 40 0.996 40 0.985
SBJ Boys 23 1.000 21 0.976
(cm) Girls 31 1.000 28 0.895
MSET Boys 28 0.997 26 0.821
(level complete) Girls 29 0.988 29 0.787

NOTE: ICC was a two-way random analysis for absoagreement.
NOTE: All of the results were statistically sige#int at a level of p<0.001
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v) Reliability of self-reported age

| found that DOB recall was poor in the study samplt the subjects were able to report

their age in years more reliably. Of the 70 admess who were asked at P1, three did not

report to know their age in years and 57 did navktheir DOB. For those who did report to

know how old they were, the concordance with sgfifarted age at P3 was 88.06% for age in

years compared to 61.54% for age in months (DOBierefore, 84.29% of all subjects asked

were able to report their age reliably in years ah@dl3% were consistent when identifying

their DOB (TABLE 5.4).

TABLE 5.4: Concordance of self-reported age in theilot study in Gulu (P1 vs. P3)

n Concordant responses at P1 and P3
Outpome Number of Number of Total % of subjects % of subjects
variable subjects who | subjects who aumber who were asked | who responded
were asked responded (95% CI) (95% CI)
, 84.29 88.06
Age in years 70 67 59
(73.84-91.17) (77.93-94.08)
(DOB) (5.660>21.21) (35.44-82.40)

NOTE: The 95% Cls were calculated using the modiifiéald method'™>.
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5.4c) Mental health

i) Feasibility assessment
The initial plans to measure self-concept were dbaad due to the absence of an
appropriately validated assessment instrument.lt€q2006) developed an interview-based
tool to assess the “Western” construct of self-ephan young adolescents and had it
translated into Lu&?®. Although it had been previously used in a Sf@leation in Gulu,
pilot testing of this instrument to assess measargmuality in the local context was very
limited. Concerns about its validity stemmed frigadback received in Gulu regarding its
translation and the Acholi cultural trait of “agedslity”. No other assessment tools for self-
concept had been previously translated into Luoaaiejuately validated in northern Uganda

for inclusion in this study.

The APAI had previously only been delivered in Gatuan interview. Using a questionnaire
format made it possible to collect data from atreddy large number of subjects in a short
period of time. As a locally developed tool, itdidery was both practically and ethically

feasible.

However, there were several challenges that wateeaded during the pilot phase. Several
subjects had trouble comprehending the written toqu@saire correctly and/or copied the
answers of their friends sitting next to them. sliwas addressed by rearranging the
participants in the classroom randomly before comuimg the questionnaire. The RTL then
guided the students through each item and encadithgen to complete the questions
independent of their peers. The class and PE&deawere asked to assist any participants
who continued to have difficulty and to help maintdiscipline in the classroom. These
actions also reduced the number of items that aec&lentally missed or ambiguously
answered by the participants (APPENDIX A6).
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Initial plans to conduct the MH testing before asseg PF were abandoned at P1 due to
logistical and/or environmental interruptions (engather, demands of school staff, local time
management). However, improved coordination withgchool and fortuitous weather

conditions meant that testing at P3 proceededapthaviously planned order (i.e. M4 PF).

i) Descriptive statistics
The crude mean and 95% CI for all of the MH outcammeables were calculated for the 20

subjects (11 boys, 9 girls) who were randomly gebkto complete the APAI (TABLE 5.5).

TABLE 5.5: Crude mean and 95% CI of the MH outcomesn the
pilot study in Gulu — stratified by assessor and &

Outcome Assessor and test
variable RTL:Q1 EXI:IW RTL:Q2
15.60 13.80 17.30
TT
(score) (11.13%-20.09) (11.08+16.55) (13.29-21.31)
n=20 n=20 n=20
K 11.90 10.00 11.75
(score) (8.4615.34) (7.70-12.30) (8.39-15.11)
n=20 n=20 n=20
P 13.75 12.35 15.95
(score) (9.05-18.45) (9.26-+15.44) (10.72521.18)
n=20 n=20 n=20
9.15 7.20 9.50
ML
(score) (6.0612.24) (5.2259.18) (6.19-12.81)
n=20 n=20 n=20
31.95 27.90 34.75
DT
(score) (22.47-41.43) (21.93-33.87) (25.27-44.23)
n=20 n=20 n=20
AT 38.50 33.00 41.50
(score) (27.28-49.72) (25.88-40.15) (29.89-53.11)
n=20 n=20 n=20

NOTE: RTL = research team leader, EXI = expert ARAérviewer, Q1 = APAI questionnaire 1,
Q2 = APAI questionnaire 2, IW = APAI interview.




iii) Intra-tester reliability
| found that the intra-tester reliability was stttdory for all of the MH outcome variables
assessed in this study. The underlying assumpttoribe intra-tester reliability analyses

were satisfied (APPENDIX A9).

Pearson’s r correlation coefficient demonstratealdgatra-tester association for the crude
results of all the MH outcome variables (TT = 0.885 0.777, P = 0.823, ML = 0.773, DT

= 0.839, AT = 0.835). These were highly statislycsignificant [p<0.001]. The
guestionnaire intra-tester association was compatalihe Pearson’s r correlation coefficient

described for the APAI in interview format (TABLEG 8.

The ICC of the crude results for all of the MH aartee variables demonstrated satisfactory
intra-tester agreement (TT = 0.796, K =0.785,®811, ML = 0.779, DT = 0.839, AT =
0.836). These were also highly statistically digant [p < 0.001] and suggested that there

was adequate intra-tester reliability to delivex &PAI in questionnaire form (TABLE 5.6).
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TABLE 5.6: Intra-tester reliability (Q1 vs. Q2) and inter-method reliability (Q1 vs.
IW) of the crude MH outcomes in the pilot study inGulu contrasted
with previous reliability assessment of the APAI innterview format

Out_come N Type of reliability Research | Statistical Tgst_ D
variable assessed (test) study test statistic
19 | Inter-teste(Iw) Betancourt | Pearsonr 0.860 -
30 | Intra-testefiw) Betancourt | Pearsonr 0.790 -
(s-(I::)rre) 20 | Intra-teste(Q1 vs. Q2) | Richards Pearson r 0.805 <0.0(
20 | Intra-teste(Q1 vs. Q2) | Richards ICC 0.796 <0.001
20 | Inter-methodQ1 vs. IW) | Richards Pearson r 0.836 <0.0(
19 | Inter-testefiw) Betancourt | Pearsonr 0.920 -
30 | Intra-teste(iw) Betancourt | Pearsonr 0.830 -
(Sgre) 20 | Intra-teste(Q1 vs. Q2) | Richards Pearsonr 0.777 <0.0(
20 | Intra-teste(Q1 vs. Q2) | Richards ICC 0.785 <0.001
20 | Inter-methodQ1 vs. IW) | Richards Pearsonr 0.806 <0.0(
19 | Inter-testefiw) Betancourt | Pearsonr 0.780 -
30 | Intra-testefiw) Betancourt | Pearsonr 0.790 -
(scIZre) 20 | Intra-teste(Q1 vs. Q2) | Richards Pearson r 0.823 <0.0(
20 | Intra-testefQ1 vs. Q2) | Richards ICC 0.811 <0.001
20 | Inter-methodQ1 vs. IW) | Richards Pearson r 0.839 <0.0(
19 | Inter-testefiw) Betancourt | Pearsonr 0.620 -
30 | Intra-teste(iw) Betancourt | Pearsonr 0.680 -
(s'\gé‘re) 20 | Intra-teste(Q1 vs. Q2) | Richards Pearsonr 0.773 <0.0(
20 | Intra-teste(Q1 vs. Q2) | Richards ICC 0.779 <0.001
20 | Inter-methodQ1 vs. IW) | Richards Pearsonr 0.763 <0.0(
19 | Inter-testefiw) Betancourt | Pearsonr 0.810 -
30 | Intra-teste(iw) Betancourt | Pearsonr 0.810 -
(SEOTre) 20 | Intra-testefQ1 vs. Q2) | Richards Pearson r 0.839 <0.0(
20 | Intra-testefQ1 vs. Q2) | Richards ICC 0.839 <0.001
20 | Inter-methodQ1 vs. IW) | Richards Pearson r 0.879 <0.0(
19 | Inter-teste(iw) Betancourt | Pearsonr 0.740 -
30 | Intra-testetiw) Betancourt | Pearsonr 0.840 -
(Sﬁ‘;e) 20 | Intra-testefQ1 vs. Q2) | Richards Pearson r 0.835 <0.0(
20 | Intra-testefQ1 vs. Q2) | Richards ICC 0.836 <0.001
20 | Inter-methodQ1 vs. IW) | Richards Pearson r 0.886 <0.0(

NOTE: ICC was a two-way mixed analysis for absohgesement.
NOTE: IW = APAI interview, Q1 = APAI questionnaifie Q2 = APAI questionnaire 2.

NOTE: Betancourt et al (2009) did not list p valfiesthe Pearson’s r correlation coefficients chdted in their stud§?®.



iv) Inter-method reliability
| found satisfactory inter-method association, iar inter-method agreement for all of the
MH outcomes assessed in this study. The underBssgmptions for the inter-method

reliability analyses were satisfied (APPENDIX A9).

Pearson’s r correlation coefficient demonstrateadgater-method association for the crude
results of all the MH outcome variables (TT = 0.886= 0.806, P = 0.839, ML = 0.763, DT
=0.879, AT = 0.886). These were highly statislycaignificant [p < 0.001]. The inter-
method Pearson’s r correlation coefficient for 8#Al questionnaire in this pilot study was
comparable to the inter-tester and intra-testesa@aton described by Betancourt et al (2009)

for the APAI in interview format (TABLE 5.6).

Inter-method agreement was first assessed by tteqail described by Lee et al (1989},
When comparing Q1 vs. IW, there was no statisycatinificant difference between the
crude means for TT [p=0.201], K [p=0.091], P [p=x2B ML [p=0.075], DT [p=0.136] or
AT [p=0.084]. All of the MH outcome variables padghis stage of the protocol (TABLE

5.7).

However, the lower limit of the 95% CI for the I1G€5ts was <0.75 for the crude results of all
the MH outcome variables (TT = 0.456, K = 0.42% @.512, ML = 0.335, DT = 0.530, AT =
0.529). All of the APAI sub-scales failed thisgteof the Lee et al (1989) inter-method

reliability testing protocol (TABLE 5.7).
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TABLE 5.7: Comparison of repeat measures using therude mean and the
95% CI of the ICC to assess the inter-method (Q1 v$w)
reliability of the MH outcomes in the pilot study in Gulu

Outcome Paired t-test ICC
) n
variable Test statistic p (95% Cl)
0.737
T 20 1.325 0.201
(score) (0.456-0.886)
K 0.725
20 1.782 0.091
(score) (0.427%-0.881)
=) 0.770
20 1.018 0.322
(score) (0.512-0.901)
0.668
ML 20 1.884 0.075
(score) (0.33%-0.854)
0.781
DT 20 1.556 0.136
(score) (0.536-0.907)
0.785
AT 20 1.825 0.084
(score) (0.529-0.909)

NOTE: ICC was a two-way mixed analysis for absohgesement.
NOTE: IW = APAl interview, Q1 = APAI questionnaife

The Bland-Altman plots indicated a bias when conmgathe crude data of the two methods
for all of the outcome variables. As scores inseel there appeared to be a greater relative
increase in Q1 when compared to IW. The limitagrieement for the crude data were also
wide for all of the outcome variables. This suggegoor agreement between Q1 and IW

(FIGURES 5.3 - 5.8).
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FIGURE 5.3: Bland-Altman plot for the crude TT scores in the pilot study in Gulu
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FIGURE 5.4: Bland-Altman plot for the crude K scores in the pilot study in Gulu
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FIGURE 5.5: Bland-Altman plot for the crude P scores in the pilot study in Gulu
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FIGURE 5.6: Bland-Altman plot for the crude ML scores in the pilot study in Gulu

(Q1 vs. IW)
20.007
S
Q@
= —
= Upper limit of agreement = 7.306
3 10,007 95% CI: (3.555~ 11.057
=
5]
S
c o 0°
3 ) o Mean difference = -1.950
2 o4 ° ° °© 95% Cl: (-4.116- 0.216)
[} o O
0 @ e e — - o ————— ===
8 o
c o O
(&) o
‘q__) o o
5 -10.007 o
L e e o e e o e e e e e e e e e e m m e e mmmmm e — - Q===
Lower limit of agreement = -11.206
95% CI: -14.957« -7.455
-20.00 T T T T T
.00 5.00 10.00 15.00 20.00

Average of both methods ([Q1+IW]/ 2)

92



FIGURE 5.7: Bland-Altman plot for the crude DT scores in the pilot study in Gulu
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FIGURE 5.8: Bland-Altman plot for the crude AT scores in the pilot study in Gulu
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Assessment of the normality of the difference betwenethods for the crude data returned
mixed results. Statistical testing for normalitiggested a Gaussian distribution, but visual

examination of the histograms was less convinckiRENDIX A10).

Applying a Ln transformation to the data had aafale effect on the normality of the
difference between methods. This was evident th tiee statistical analyses and the
histograms (APPENDIX A10). The limited sample siaay have contributed to this
ambiguity. However, the marginal changes that oecuas a result of the Ln transformation

warranted further investigation as described byn8lat al (1986).

The assessment of the limits of agreement and pheaision for the Ln transformed data

returned similar results to the crude analyses (IRB.8).

TABLE 5.8: Inter-method reliability (Q1 vs. IW) testing using the “limits of
agreement” for the Ln transformed data in the pilot study in Gulu

95% of questionnaire results will fall between:
Outcome variable | n L x interview score — U X interview score
(precision of limits: 95% CI)
TT _ _
(Ln score) 20 L= 0.42 (0.14-0.59) U = 2.21 (1.58-3.09)
K _ _
P 20 | L= 0.32(0.21-0.48) U = 2.50 (1.65-3.80)
P _ _
(Lnseore) 20 L= 0.30 (0.18-0.50) U =3.72 (2.23-6.18)
ML _ _
. 19 | L= 0.29(0.16-0.50) U = 4.28 (2.43-7.53)
DT 20 | L= 0.42(0.30-0.59) U = 2.21 (1.58-3.09)
(Ln score)
AT 20 | L= 0.42(0.31-0.59) U =2.09 (1.51-2.88)
(Ln score)

NOTE: L and U indicate the range that 95% of questaire results will fall between as a percentdgbe
interview data. For example, 95% of the TT questaire results will be between 0.42 - 2.21 x the TT
interview results. This means that the questiaenaay differ from the interview by 58% below to
121% above. Considering the range for the precisighe limits of agreement, in the best-case
scenario, 95% of the questionnaire results for The between 0.59 - 1.58 x the interview resué.
between 41% below and 58% abolé&y.
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Therefore, poor inter-method agreement was indicaggardless of whether the difference
between the methods was normally distributed. Ewehe best-case scenario, the range of
scores when comparing Q1 vs. IW was too large tsider the methods clinically

interchangeabl&’?.

V) Internal consistency
Cronbach’'su for TT (o = 0.889), K ¢ = 0.845), P¢ = 0.912), ML ¢ = 0.850), DT ¢ =
0.949) and AT ¢ = 0.956) demonstrated internal consistency leapfsopriate for this

research (TABLE 5.9}761"]

TABLE 5.9: Internal consistency of the APAI questismnaire scores at Q1 in the pilot

study in Gulu
Outcome variable n | Cronbach'sa | Internal consistency
TT 20 0.889 moderate-high
K 20 0.845 moderate-high
P 20 0.912 high
ML 20 0.850 moderate-high
DT 20 0.949 high
AT 20 0.956 high

NOTE: Internal consistency — moderate-high 08 0.9); high ¢ > 0.9)*"6""]

5.4d) Physical activity

i) Feasibility assessment
PA was not assessed with locally sourced equiparahfacilities. Although it would have
been possible to deliver a self-report PA questmenstandardised for global utility, no
standardised instrument had previously been treatslato Luo and validated in the local

context. It is not known how the age of the sulgjeiranslation process and cultural norms
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may have affected the quality of the restitd. Therefore, accelerometers were used to

provide a more objective assessment of PA in tHe Gantext.

The accelerometers generated a lot of intere$ieinocal community and the measurement
protocol was adapted to optimise compliance andmige risk. The attention drawn to the
accelerometers was reduced by covering them iptrg tape and hiding them underneath
the clothing of the subjects. This was made edsiemly including boys in this component
of the study. It was important to emphasise thataccelerometers were safe to wear after
traditional doctors raised significant concernia tommunity about the dangers of the
“magic” box. Wear time also improved when the salg regularly interacted with the
assessors and were encouraged to take personahsésfty to increase compliance

(APPENDIX A7).

i) Measurement compliance
Of the six accelerometers that were distributack &f the subjects satisfied the wear time
criteria for the week (TABLE 5.10). The subjectaailed to meet these requirements
registered activity counts on five days (four welalys and one weekend day) during the

week, but had not reached the minimum of 10 hotivgear time on any of these days.

TABLE 5.10: Accelerometer compliance according to alid days of wear in
the pilot study in Gulu

Subject , Valid week | Valid weekend Valid
number Valid days days days measure

5 4 1 Yes

2 6 4 2 Yes

3 7 5 2 Yes

4 0 0 0 No

5 6 4 2 Yes

6 5 4 1 Yes
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5.5) Preliminary discussion

5.5a) Principal findings

| developed a method to assess body compositiosclmatrength and cardiorespiratory
fitness that was pragmatic and ethical in the Golotext. However, this required field
testing of previously validated metrics and thetkuaadaptation of these measurement
methods according to locally available resourcescapacity. The modified protocols
developed in this study for height, weight, SBJ M8FT demonstrated good inter- and intra-
tester reliability. Most participants did not knofeir DOB, but could report their age in

years consistently.

| was also able to assess MH pragmatically anda&itiiiin a P6 classroom in Gulu using a
guided questionnaire. This was adapted from arvi@w assessment tool previously
validated in the target population. The measurémertocol developed in this study for TT,
K, P, ML, DT and AT demonstrated satisfactory irteater reliability. Although there was a
clear association between the interview and quasdioe results, the inter-method agreement

appeared to be poor. The internal consistencliefPAI in questionnaire form was good.

Satisfactory levels of compliance were noted fer e of accelerometers by young
adolescents in Gulu. This improved if the measemprotocol was delivered using
methods that were sensitive to the local contedttha subjects were monitored regularly by

the assessors.

5.5b) Limitations and strengths

There were several challenges to conducting relseéai@ulu that influenced the methods and

results of this study. Although many of theseidiftties introduced potential bias and
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compromised the validity of the results, the susftdsadaptation of the research methods to

the local context was perhaps the greatest straxidths study.

The validity and reliability of the original measment methods for the selected PF indicators
had been established prior to commencing this rels&4*”5:1621661 aAjthough the

modification to these metrics for application inlGwas minimal, it may have affected the
measurement quality. The inability to validatestnéy comparing them to gold standards

was a significant limitation of the current stutfy.

Similar difficulties were faced for the MH assessimeBetancourt et al (2009) used a novel
approach to validate the APAI delivered in intewi®rmat in Gult*®®. The poor inter-
method agreement in this study may indicate thiteteng the APAI as a guided
guestionnaire significantly compromised the vajidif the tool. However, it is also possible
that response bias and measurement error werea@dyousing a questionnaire that enabled
the subjects to answer independently of any inéever influencé®. In a parallel study on a
larger sample, strong associations were found letwiee APAI questionnaire scores and
post-traumatic stress symptoms measured usingrtpact of Events Scal®®. Both studies

suggest that internal consistency for the APAI tjpasaire is better than interview®..

In the current study, the inter-method reliabiagsessment for the APAI was also an inter-
tester analysis because different assessors cautline interviews and guided
questionnaires. Although Betancourt et al (205cdbed good inter-tester reliability for the
APAI in interview format, the statistical analysesy assessed associati&fy. 1 did not
analyse the inter-tester reliability independefrityn method because one assessor guided all
of the APAI questionnaires simultaneously. Therefd is not possible to make any

definitive statements about inter-method or inestér reliability for the APAL.
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There was also no assessment of the sensitivityeacidapted measurement protocols.
Therefore, the high levels of intra- and inter¢eseliability in this study may have been an
artefact of relatively insensitive measurement mesi . This is of particular concern in
the modified measurements for BFA and HFA becausedsolution of the underlying

metrics (i.e. height, weight, age) was reduced wdmnpared to the established protocols.

The quality of the results for all of the outconmegy have also been compromised by the
flexibility in the testing order at F1°%*** Completing the PF tests first may have impacted
on the MH assessment and/or vice vé&$®8! However, variation in the testing order

between P1 and P3 did not prevent satisfactorg-tester reliability for all of the outcomes.

All of these limitations resulted from the comprees that were necessary to ensure the
methods implemented were pragmatically and etlyi¢dalisible in the Gulu context. The
challenges for selecting and delivering the meindais study were described in the results
(SECTION 5.4). To summarise, the measurement rdstheed in this study aimed to:
« Apply protocols that had been appropriately vakdapreviously and required
minimal adaptation to the local context and enwvinent;
» Utilise equipment that was transportable by motoleynd could be rapidly
assembled / disassembled,
» Enable efficient measurement of large cohorts witkariable school environments;
« Build local capacity using resources and equiprtigattmatched the skills and
facilities available in the community;
* Avoid compromising the security of the subjectsegsors and equipment;
« Ensure all actions were culturally appropriate agic to local law, customs,
language, behavioural norms and spiritual beliefs.
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Research that assesses similar outcomes in respoocssettings in LMICs is spar§e®®
170181182 \jost of the published studies either do not refie details of the metrics utilised
and/or fail to adequately assess their quéii}®>*%° They have also typically applied a

I . » ér'lﬁo,lﬁl] : :

fly in, fly out” approach to measurem . Therefore, consideration of the local
context and sustainability when assessing thehiétiaof the PF and MH indicators was a

notable strength of this study.

However, this approach was not appropriate foadsessment of PA of young adolescents in
Gulu. The intention to use locally available andtainable resources was violated when the
researcher “carried” in the accelerometers. Alfiothe subjects appeared to be adequately
compliant, the selection of a boarding school sgttor this study may have affected the

generalisability of these results to other schoolSulu.

The boarding school setting may have also caussdragtic bias in the results observed for
the PF and MH outcomé¥®**? | aroo Boarding School had a disproportionatéfjnh
population of “war-affected youth” who had beerg&ted by several previous researchers.
Teachers and pupils living on site facilitated 1% class attendance rate observed in this
study. It was also the only government schooharegion that had staff trained in
psychosocial counselling and established afteraghmgrammes. Although the boarding
school setting enabled the testing procedures shified to after school, this did affect the
recruitment of subjects. Students opted in to RFMH assessment after school rather than
opted out of testing embedded in PES classeshbatdtically they all attended. The
influence of these factors on the distributionheff trude results is unknown for each of the

outcome variables.
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Concerns about the distribution of the data werdest when assessing the sample normality
(APPENDICES A8 & A9Y*". The limited sample size, mixed gender resultssabject
recruitment procedures may have also contributédddalistribution of the APAI results.
However, in the absence of sufficient data to cahdutsample size calculation, these
parameters and procedures were informed by measuatdeaasibility and the precedents set

by Betancourt et al (200872,

The normality of the MSFT data for the girls sampbes affected by the high number of
subjects who dropped out before completing leval the test. There was a 1.0km/hr
increment between levels 1 — 2 of the MSFT (i.ailde the 0.5km/hr change between all
other levels). Therefore, the normality improveldew the results were expressed according
to completed levelather than the conventional method of reportipged at the highest
completed level.This has not typically been a problem in previMFT studies because

fewer participants scored so poofi§F "%

Several other broad methodological challenges ¥amed that required adaptation to cultural
and behavioural differences. Consideration ofllcapgacity in planning and time
management was a key factor in designing a stuatynimimised loss to follow-up. This
also depended on effective subject tracking, whial achieved despite the existence of
several common names in the sample. There wasasar disconnect in the local concept
of accountability that had to be overcome to obgdimncal approval. Maintaining high levels
of scientific rigour while negotiating these diffities highlighted the value of enlisting local
assistance and establishing strong relationshighstive community. The promotion of local

capacity and ownership for subsequent researctawasportant success of this stuthy.
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5.5c¢) Mechanisms and implications

This study demonstrated that it was feasible tectelnd adapt assessment protocols for the
outcomes of interest according to the pragmaticedhital challenges faced in Gulu.
However, not all measurement methods could be nead#ppropriately for delivery in this
setting. Assessing the quality of the metrics tvate adapted and/or “carried” in by the

researcher provided an indication of their utilitysubsequent studies.

The questionable validity of the modified PF and Mhdtrics limits comparisons to other
populations and their use for diagnostic purp&<es® The interview and questionnaire
methods of delivering the APAI are also not intemepeable. Therefore, when applying the
methods developed in this study, the results shioelchterpreted with caution when
comparing them to established normative valuestmrstudies that used the original

measurement protocols.

The intra- and inter-tester reliability for the B&tcomes indicates that they can be used to
assess change within a longitudinal study. Thadityuin this context is limited by the
sensitivity of the measur€€®, Satisfactory intra-tester reliability for the APenables a
similar application provided the questionnaireusdgd by the same person on each occasion.
There should be one facilitator for all MH assesstsién the subsequent studies because the
inter-tester reliability of the APAI is not knowrThis also reduces the risk of systematic error

when several assessors deliver the APAI.

Applying the modified metrics in multiple non-board schools for the subsequent studies
may also require further adaptations. Embeddiegagsessment of PF and MH within school
PES classes will facilitate an opt-out approachgctvipotentially captures a more
representative sample. This should optimise attiecel and minimise the potential loss to
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follow-up of subjects that do not live on the schm@mises. These factors ought to be
considered when calculating the sample size farréutesearch using the results of the current
study. Itis also recommended that a consistatingeorder and location within each school
are used to reduce the effect of any systematic batween sité$®2%* These adjustments

to the assessment protocol require locally fatddacommunication with target schools,
relevant officials and the wider community priordata collection. Garnering local support
for the research is also critical for the secuaityl compliance of students more regularly

exposed to the broader community whilst wearinggiteelerometers.

Several concerns also persist regarding the dataldition and analysis. The normality of
the APAI data in future studies is likely to be irmped by recruiting a larger sample that is
not selected on a “first in, first served” bas&ratifying these data according to gender may

also improve the distribution and would enable saaanalyses for boys and giff¥.

Future studies assessing the MSFT in the targetlatgn should report the results according
to level completeo improve the sample distribution. However, cangons to normative

data and other studies will require these resaltgettransformed tspeed at the highest
completed leveprior to analysi&*>%®1° The disproportionate representation of girls at
level one in this pilot sample suggested that tbheifred MSFT was insensitive to differences
in performance at this level. The cause of thatnedly high prevalence of low scores may be
due to poor cardiorespiratory fithess and/or ap&tiwards the te$t>%817° |t is important
that these factors are considered when interpréti@gesults if similar patterns are observed

in the subsequent community needs analysis andcinepaluation of a SfD programme.
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5.6) Summary box

PRETESTING METHODS - FEASIBILITY AND RELIABILITY

| developed pragmatic and ethical methods to aske€3F (height, weight, SBJ,
MSFT) and MH (APAI) of young adolescents in Gulungsmeasurement protocols
adapted to the local context. There was also goatpliance with PA measurement

using accelerometers.

All of the adapted measurement methods for thedP&mpeters had good intra- and

inter-tester reliability.

Poor recall of DOB may affect future studies in Gthat assess BFA and HFA of

young adolescents.

The APAI questionnaire had good intra-tester rditgfand internal consistency, but

the results did not appear to be interchangealledeta collected by interview.

The results of this study can inform sample sizeutations that ensure future research

assessing PF and/or MH in Gulu is adequately paivere

The adapted PF and MH tests should be implementadonsistent order for the
subsequent community needs analysis and evaluatti@sfD intervention in Gulu. An
opt-out approach embedded in the PES classesiotigachools may improve subject
recruitment and minimise selection bias. The teslould be stratified according to
gender and interpreted with caution, particulanlgioss-sectional analysis that

compares the results to other studies.

Enlisting local support in Gulu is critical for tledfective application of the modified

measurement methods that were developed in thdy.stu
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PART IV

COMMUNITY NEEDS ANALYSIS
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CHAPTER 6

Baseline Measurements for Physical Fithess and MaitHealth of Young

Adolescents in Gulu, Uganda

6.1) Purpose of chapter

The purpose of this chapter is to describe theeotifPF and MH status of young adolescents
living in Gulu. | will use measurement protocoksveloped in Chapter 5 to conduct a cross-
sectional assessment of a sample within the mualityp The results are contrasted with
global normative values to indicate comparativdthestatus. The outcomes will also be used
to identify if a history of abduction during the mia associated with current MH and PF
profiles. The baseline measures of this case-slstyprovide an insight into the relationship
between PF and MH in this context. The resultemlas some of the relevant needs in Gulu

and inform a subsequent SfD intervention.
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6.2) Introduction

Africa is often depicted by development agenciea asiformly desperate community in need
of continuous humanitarian support. Images of malished children suffering from
communicable diseases saturate the portrayal dfghkth challenges that are faced
throughout the continent. Although Africa contisue bear a heavy burden from acute
humanitarian crises, the health problems that eenduging the epidemiological transition are

of increasing concerfi®.

It is evident that the widespread perception of &nnarian suffering and the accompanying
epidemiological profile is not the reality throughd\frica. Although large parts of the
continent remain geopolitically and environmentditggile making them sensitive to natural
and man-made perturbations, other regions arelyagédeloping with relative stability.
Often this diversity is seen within the same comitydfi®. This highlights the importance of

consulting key stakeholders in local communitiestentify health concerns and prioritiés

For an extended period the health priorities inuGhadve been influenced by international
donors focussed on communicable disease manage@ahd.is the largest urban centre in
northern Uganda and theansitionfrom the humanitarian to the development phagkan
post-conflict period has been rapitt**? It has been fuelled by a large NGO community
with the assistance of UN agencies and the rhealosigoport of the public sector. The
relative stability in Gulu since the end of the wa2006 has brought significant reductions in

§149:150191.1921 Hawever, little is known about other health-teth

child and adult mortalit
outcomes in the region and there is increasingnatenal concern about the risk of NCDs in
post-conflict setting§*?. Although there has been a growing interest éneimergence of

these disease processes within the community, teeréeen no coordinated actitt.
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The risk factors for “lifestyle” diseases in Gulave been particularly neglected in young
people. An anecdotal image of non-obese youthswdik large distances everyday and are
consequently physically fit has endured. Howetlete are no data to substantiate this claim
in comparison to global norms. Testing these apsioms is a critical step towards
establishing a baseline understanding of NCD ®@skdfs in the target populatiéi*.

Identifying the PF and MH needs in Gulu can aldorm the implementation of future

interventions relevant to these health outcomes.

Additional consideration should also be affordeattoisk groups in Gulu. Adolescents who
were abducted during the war in northern Ugandaeagelarly described as an isolated and
marginalised population. They often receive patéicattention from NGOs active in the
region. However, the process of targeting thesdéeadents for intervention may actually
accentuate stigmatisation by the wider communitlyerathan promote reintegratigi’**®!
Little is known about how previous experience ahbein the bush” is associated with
current health status. This is particularly pemtihfor experiences affecting MH outcomes
that remain a taboo topic within the Acholi cultiié**®! Confidential identification of
adolescents abducted during the war provides aarappty for cross-sectional comparison
to their non-abducted peers. Describing currenaffFMH discrepancies associated with a

history of abduction should indicate if there ispeecific need for targeted SfD programmes.

However, the potential impact of a SfD interventanthe PF and MH of young adolescents
in Gulu is unknown. As previously discussed, P& @&aeciprocating relationship with PA
that may explain its association with MH outcom®@ECTION 2.4). Review level evidence
suggests that physically active adolescents dez &hd leaner as well as less depressed and
anxioug"?1222526.2% Haowever, these assertions are based almostsively on research

conducted in environments and populations veredsfiit to northern Uganda.
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Although the mechanism linking PA to improved PRl established, it is more tenuous
when considering MH outcom&S*%*8% | pelieve that the assumption that MH is asgedia
with PA and PF in the same way in Gulu as it ideneloped and peaceful communities
requires further scrutiny. Describing this relasbip in the target population may provide an

initial indication of whether increasing PA and WH potentially benefit MH in this setting.

In this chapter, | will conduct part of a communitgeds analysis for young adolescents in
Gulu. Typically a broader approach is used thelushes participatory planning through focus
group discussions and workshops with key localestalderd?. Qualitative approaches are
also commonly applied to gain an insight into tepacity for change in population health
determinants and define intervention target gréipHowever, the health outcomes that |
assess were previously established by the intaorefinders and implementers with

minimal consultation of the local community. Timed resource limitations also shape my
approach by restricting engagement of programmsopeel and beneficiaries in the problem
definition phase of my evaluation. Consequentlyse quantitative methods to establish the

current PF and MH of adolescents in Gulu whoseslaad experiences vary considerably.

| endeavour to account for several potential condliog factors. For example, the exposure
to the conflict is influenced by age of the sutgéét’. The education quality, facilities and
child support systems are vastly different amorgpets. There are also clear socio-
economic and infrastructure divides among the ahas of Gulu municipality. Therefore, |
adjust for the potential discrepancies in PF and dfikhe target population caused by these
factors when assessing the local needs and esiiaplisaseline levels for a subsequent SfD

intervention evaluation (CHAPTERS 7 & 8).
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6.3) Methods

6.3a) Study design

The current study had a cross-sectional desigre tditget population (C) was young
adolescents who were eligible to participate inGwen Marom Kids League (GMKL). This
was a SfD intervention that was delivered withinGuunicipality for adolescents aged
between 11-14 years. 10 primary schools in Gulaionpality were randomly selected to
participate in the study (RS). The P6 class taachES instructors and pupils at each of the
schools were briefed about the assessment proceniuttee week prior to commencing
testing (AB). The measurements were then collected a two-week period (M1). Subjects

recruited for the study undertook measurement Foaid MH (FIGURE 6.1).

FIGURE 6.1: Diagram representing subject recruitmern and study design

07 June, 12 July, 19 July - 23 July, | 26 July - 06 Aug,
2010 2010 2010 2010

C —+—» RS —» AB —— M1

10x
schools

LEGEND:
Subject recruitment

C | Selection of study populatigni-14 years old attending school within Gulu mipatity)

RS | Randomly select sample of schools within Guluwigipality

AB | Assessment briefing for teachers and pupils attadeschools

Study design and data collection

M1 | Initial case-study measurement (PF, MH)

The data collected at M1 were compared to globahs@and used to assess if there were any
relationships between the dependent variablestifying for history of abduction and

comparing the two groups made it possible to ideiftthere were any persistent differences.
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6.3b) Sample size calculation

In the absence of more appropriate data for adetesen Gulu, the sample size calculations
were based on the MSFT results collected by the &TR1 during pilot testing (SECTION
5.4b). The MSFT scores were used because it vegartmary outcome variable and aerobic
fitness is less sensitive to change in adoles¢batsmeasures of muscle stren§th

Therefore, a larger sample size was required tectlatrelevant difference in the MSFT and it
was a more appropriate reference pBifit->® BFA was not used because it was not the
primary outcome variable and anecdotally there apgueto be minimal variation in Gulu

with low levels of obesity. There were also novawas data that could be used to indicate the

relevant difference or effect size for the APAI

When comparing the means of two groups, the sasipdecalculation used a standard
formula based on the relevant differengg $tandard deviatiors] of the variable and the

acceptable probability of a typed)(or type Il error ) 17919519l

2 X [@-a2) + Zapl’

[8/6]?

z represented a standard normal distribution.
a represented the probability of a type | error aad taken as 0.05.
B represented the probability of a type Il error aras$ taken as 0.15.

¢ represented the within-group standard deviationveasitaken as 1.215 for boys and 1.026
for girls based on the results given by the RTPAt

o represented the expected effect size of the indtime and was taken as 5% of the mean
MSFT score given by the RTL at P1 for each gendertfoys = 10.929; girls = 9.534¥.
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Therefore, for the boys sample:

2 x [1.96+ 1.0364%

n=
[0.05 x 10.929 / 1.215]

n= 88.77 (89) subjects in each group

Therefore, for the girls sample:

2 X [1.96+ 1.0364F

n=
[0.05 x 9.534 / 1.026]

n=  83.18 (84) subjects in each group

These calculations were used to decide how margoteivere assessed at M1 to ensure a
sufficient number of subjects were measured foofalhe relevant analyses in Chapters 6, 7
and 8. Therefore, it was important to take intccamt average school attendance. The Gulu
Municipality Education Officer indicated that theesage daily school absenteeism for those
enrolled in P6 was approximately 10%. The RTLreated that a further 5% of the attending
students would either opt out of testing or beigiele for the GMKL. The sample
calculations for the number of subjects in eaclugmere adjusted proportionally (boys: n =

103.82 (104), girls: n = 97.29 (98}5°.

Several of the statistical analyses in Chaptersahd 8 used this sample size calculation.
However, it assumed that the groups being comgdamddan equal number of subjects. A
standard formula using the n and the anticipated (&) between the two uneven groups was

used to calculate the adjusted total number ofgiaants ) when necessafy’™"

2n 1+

4k
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The sample size for each group was then assessed as

Group 1: n=a/[1 +K] Group 2: n=kxi/[1+K]

Although all of the statistical analyses were cdased prior to collecting data at M1, the

details for each are presented separately in theast chapters.

In the current study, the comparison to global romvolved contrasting a single sample to a
known population value. Therefore, the requirad@a size was half of that calculated

above because only one mean was estimated (TABLE'8?.

The comparison between abducted vs. NOT abducteddjasted for an expected uneven
sample size. Annan et al (2006 & 2008) estimatati't; of all boys and/s of all girls in
Gulu were abducted during the WHY**¢] These ratios were used to adjust the required

sample sizes for this comparison (TABLE 64.

Assessing the relationships between the dependeiables required the application of an
alternative formula based on the relevant diffeeesica correlation coefficient (r) and the

acceptable: andp values**”:

[21-w2) + Zap) |°
n= + 3

| Zr0 —Zr1 |

Z represented a standard normal distribution.
o represented the probability of a type | error ead taken as 0.05.

p represented the probability of a type Il error aras taken as 0.15.
113



rO represented the correlation coefficient undemthiehypothesis and was taken as 0.

rl represented the correlation coefficient under ttegraative hypothesis and was taken as 0.4.

z represented the Fisher z transformation to creat®ee for a correlation coefficient and can

be sourced from a standardised reference tabladarvalue of interest®” 1%l

Therefore, for assessing the relationship betwkemépendent variables:

[1.96+ 1.0364]|2
n= +3
|0-0.4234

n= 53.04 (54) subjects with measures &ih lvariables

This calculation was used to describe the minimampe size required for assessing the

relationship between the dependent variables (TABLIE.

TABLE 6.1: Calculated minimum sample sizes for thestatistical analyses in the
community needs assessment in Gulu - stratified lyender

. . Required sample size (n)
Statistical analysis Gende

Group 1 Group 2 Total
Comparison to global Boys Gulu sample: 51.91 (52) NA 52
normative values Girls | Gulu sample: 48.65 (49) NA 49
Comparison of abducted | Boys Abducted: 69.21 (70)| NOT abd.: 207.64 (208278
vs. NOT abducted Girls Abducted: 56.75 (57)| NOT abd.: 340.52 (341898
Relationship between Boys Data for both variables being compared: 58544 | 54
dependent variables Girls | Data for both variables being compared: 535%) | 54

The results of these calculations were considel@tyavith the number of pupils enrolled in

P6 when deciding how many schools were assesdétl €E§ECTION 6.3c).
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6.3c) Subject recruitment

The existence of UPE in Uganda made primary schbelsnost reliable place to access and
track adolescents aged 11-14 years. The Distdat&ion Officer provided a comprehensive
list of primary schools in Gulu municipality. Ated of 10 schools were selected based on the
number of P6 students enrolled at each and theregbgsample size for the relevant analyses
(SECTIONS 6.3b, 7.3b & 8.3b). These schools welecsed from the original list using
random number allocation in Microsoft Excel. Theal teachers at each of these schools
were invited to volunteer their P6 classes for rmesment at M1. All of the selected schools
accepted the invitation and scheduled a testing within school hours. The 10 target
schools selected for M1 measurement were:

e Christ Church Primary School (CC)

* Gulu Police Primary School (GPol)

* Gulu Prison Primary School (GPrs)

e Gulu Public Primary School (GPub)

e Gulu Town Primary School (GTwn)

e Holy Rosary Primary School (HR)

e Labour Line Primary School (LL)

e Layibi Central Primary School (LC)

* Pece P7 Primary School (PP)

» St Peter’'s Primary School (SP)

These were all government schools within Gulu mipaldy (APPENDIX A2). There were a
total of 873 boys and 1058 girls enrolled in Péat10 target schools. At M1, all members
of the P6 classes in the selected schools wertedthto participate. Opt-out consent was

obtained from the subjects prior to commencingadsmessment of the PF and MH outcomes.
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6.3d) Subject identification procedures

The procedures for subject identification compriseliecting the same information at M1 as

described for pilot testing in Chapter 5 (SECTIORd.

6.3e) Outcome variables and metrics

The outcome variables and metrics comprised the saats and techniques as described for

PF and MH in the pilot testing in Chapter 5 (SECNI®.3e).

6.3f) Data collection procedures

The quantitative data collection followed the sgmmacedures as described for pilot testing in

Chapter 5 (SECTION 5.3f).

However, the testing procedure was embedded iet®ES timetables for P6 at each of the
schools. It was directed by the RCI who workechwiite RTL and four additional research
assistants (RA1, RA2, RA3, RA4). P6 and PES teadhhem each school contributed to

maintaining student discipline throughout the measient procedures.

Measurements were taken from one P6 class at a ¥enever practically feasible the
APAIl assessment took place within the classroomrkefompleting PF testing outside in the

school grounds.

The pupils from each class were divided into tlgemips and assigned to an initial testing
station for PF measurement (FIGURE 6.2). Eachgpmrformed the test to which they
were initially assigned and then rotated to thet sé&ation. This was repeated once more so
that every group had completed all three measuresnétach PF test was assessed by the

same members of the research team to reduce riskeofrater variability*®%.
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FIGURE 6.2: Diagram of the stations for collectinghe PF measurements in Gulu

STATION 1
Body composition measure$
- height, weight

(RA1, RA2)
STATION 2 STATION 3
SBJ > MSFT
(RA3, RA4) (RCI, RTL)

On several occasions testing was not completedallagjistical and/or environmental
interruptions (e.g. weather, variable class timletattemands of school staff, local time
management). When this occurred, the assessmagisshiere collected by the assessors and
test completion was rescheduled at a conveniert within the two-week measurement

window.

6.3g) Data analysis and presentation

All of the quantitative data were cleaned and ckddkr outliers prior to commencing the
analysis. The underlying assumptions for eaclissital test were also verified before
proceeding. Unless otherwise stated, the repodirgscriptive statistics for each of the

variables included the crude mean, 95% CI and sasipé (n).

i) Sample distribution
The sample was described in terms of gender, agsiah of residence, school attended and
history of abduction during the war. Disparitiaghe distribution of these independent

variables within the sample were identified andspreged in a series of tables and graphs.
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The sample was also stratified according to thedegendent variables and descriptive
statistics were calculated for each level. A oraar#WwNOVA test for the crude mean of each
outcome variable identified if there was a sigmfitinter-level difference for age, division,
school or history of abduction at M1. The resulese presented graphically and summarised

in a table.

i) Comparison to normative data
The data were stratified according to gender asdri#ive statistics were calculated for all
of the PF outcome variables. The descriptive®féA and HFA were presented as
proportions in each of the body composition categadefined by WHO. The SBJ and
MSFT were also stratified by age and describedgusia sample mean. However, to enable a
direct comparison to normative values the resoltsife MSFT were first converted to speed

at the highest completed level (km/hr). Summaoiabe descriptive statistics were tabulated.

The statistical analyses for BFA and HFA comprigembmparison between the Gulu and the
WHO reference populations. Both samples were ptedegraphically to demonstrate their
proportional distribution in each of the BFA andAl€ategories defined by WHO. The 95%
ClI for the proportions in the Gulu sample was useidentify significant deviations from the
normative values. 99% CI was also calculated dacate greater statistical certainty of

variation from the global norms.

For the SBJ and MSFT, an independent t-test was taseontrast the crude mean of the Gulu
case-study results to the normative values. Novendiata for the SBJ were described by
Tomkinson et al (2004, Olds et al (2006) established the normative ftatthe MSFT

that were used in this stuff®. The results were presented graphically.
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In the absence of appropriate normative data ®MHK outcomes, no descriptive or

comparative statistics were completed for theseamé variables.

iii) History of abduction
Descriptive statistics for all outcome variableasftied according to history of abduction and

gender were calculated. The results were presem@dummary table.

An independent t-test was used to compare the engdms of each outcome variable at M1

for abducted vs. NOT abducted subjects. The eswdte presented graphically.

A univariate ANOVA was used to repeat this analgsipisted for age, division and school.

Significant findings were tabulated.

iv) Relationship between outcome variables
The data were stratified according to gender asdrggive statistics that included all eligible
subjects were calculated for each of the PF andautdome variables. The results were

presented in a summary table.

The crude results for each of the PF variables pwkrtted against the MH outcomes. Linear

and non-linear lines of best fit were drawn on eaictihe scatterplots to assess visually if a

relationship existed.

Pearson’s r correlation coefficients were calculdteassess the strength of the linear

relationship between the crude results for each®PF variables with the MH outcomes.
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Partial correlation coefficients were used to répleis analysis adjusted for age, division,

school and history of abduction. The results wabeilated.

The scatterplots, Pearson’s r and partial coraatpefficients were then repeated to assess
the relationship between each of the body commwsdutcome variables (BFA, HFA) vs. the

indicators for muscular strength (SBJ) and cardipiratory fitness (MSFT).

6.3h) Ethical approval

Ethical approval was obtained from the same entédgedescribed for pilot testing in Chapter

5 (SECTION 5.3h).
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6.4) Results

6.4a) Sample distribution

A total of 713 boys and 942 girls in P6 were préserd measured at M1. This indicated
higher school absenteeism than expected (boys %l &iBls ~11.0%). 95 boys and 96 girls
who were measured at M1 were ineligible for the GMi€cause of their age. This was also
a higher proportion than expected (boys ~13.3%s git0.2%). Adolescents ineligible for
the GMKL were excluded from the subsequent analysise total number of subjects
included in the final analysis for each gendeemesented by “N”. A variable number of

subjects opted out of testing for each of the aue®at M1 (FIGURE 6.3).

FIGURE 6.3: Flow diagram of the sample for the commanity needs analysis at M1 in Gulu
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The self-reported age of the subjects measuredlavds not distributed evenly within the
eligible range for both genders (TABLE 6.2). 1&ield adolescents (n=527, 36.00%)
comprised the greatest proportion of the sampleldngear-old youths (n=136, 9.29%) were

the least represented.

TABLE 6.2: Gulu sample distribution at M1 - stratif ied by gender and age

Age in Boys (B) Girls (G) Total (B+G)
years n % of all B n % of all G n % of all B+G
11 44 7.12 92 10.87 136 9.29
12 141 22.82 177 20.92 318 21.72
13 234 37.86 293 34.63 527 36.00
14 199 32.20 284 33.57 483 32.99
Total 618 100.00 844 100.00 1464 100.00

The subjects measured at M1 were not evenly dig&gtaccording to the division in which

they lived, history of abduction and their mean G&BLE 6.3).

Pece division (boys: n=283, 45.79%; girls: n=43658%) comprised the greatest proportion
of the sample and Bardege division (boys: n=487%.7girls: n=57, 6.74%) was the least

represented for both genders.

The proportion of adolescents reporting a histdrgtmluction varied according to division
(TABLE 6.3). The incidence of abduction for boyasahighest in Pece (boys: n=49, 17.31%)
and lowest in Laroo (boys: n=11, 8.94%). For gife highest incidence of abduction was
reported in Layibi (girls: n=41, 19.62%) and thevést was for Bardege (girls: n=6, 10.53%).

There was no gender difference in the incidenabdiiction in Pece (girls: n=76, 17.43%)
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and Bardege (boys: n=5, 10.42%). Girls reportajher incidence of abduction than boys

in Laroo (girls: n=24, 16.67%) and Layibi (boys:22; 13.41%).

The mean age in the sample from Pece (boys: 1&;78yls: 12.72yrs) was younger than in

the other divisions. There was no overall diffeem the mean age of subjects who were

abducted vs. NOT abducted for either gender (balyducted = 13.01yrs, NOT abducted =

12.94yrs; girls: abducted = 12.93yrs, NOT abduetd@.91yrs). However, abducted girls

from Layibi (girls: 13.44yrs) and boys from Lardmofs: 13.55yrs) tended to be older than

those NOT abducted in these divisions (TABLE 6.3).

TABLE 6.3: Gulu sample distribution and mean age aM1 - stratified by gender,

division and history of abduction

L Abducted Mean age in years (95% ClI
Gender | Division | 22 Of N gemny ( )
~samesex| n | 9% of division | Abducted | NOT abducted| All-same sex
Bardege 13.20 13.02 13.04
7.77 5 10.42
(n=48) (12.47513.93) (12.80-13.24) (12.83513.25)
Laroo 13.55 13.04 13.09
19.90 11 8.94
(n=123) (13.14-13.96) (12.88-13.20) (12.94-13.24)
Layibi 12.95 13.14 13.12
Boys Y 26.54 | 22 13.41
(N=618) (n=164) (12.5%->13.33) (12.99-13.29) (12.98-13.26)
Pece 12.90 12.76 12.78
45.79 49 17.31
(n=283) (12.62-13.19) (12.64-12.88) (12.67-12.89)
Total 13.01 12.94 12.95
100.00 | 87 14.08
(N=618) (12.81-13.21) (12.86+13.02) (12.88513.02)
13.00 13.16 13.14
Bardege | 574 | 6 10.53
(n=57) (12.37513.63) (12.94>13.38) (12.94-13.34)
12.79 12.97 12.94
Laroo | 1702 | 24 16.67
(n=144) (12.33-13.25) (12.80+13.14) (12.78513.10)
; ibi 13.44 13.16 13.22
Girls | Layibi |\ 5,20 | a1 19.62
(N=846) (n=209) (13.21-13.67) (13.03-13.29) (13.16-13.34)
12.68 12.73 12.72
Pece | 5154 | 76 17.43
(n=436) (12.45-12.91) (12.62512.84) (12.62512.82)
12.93 12.91 12.91
To@l 1 10000 | 147 17.38
(N=846) (12.77-13.09 (12.8412.98) (12.84>12.98)
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The number of young adolescents measured wasddiffat each of the 10 target schools
(TABLES 6.4 & 6.5). Although GPol had the most jgaits in both genders at M1 (boys:
n=110; girls: n=154), the proportion that each stlwontributed to the total sample also
varied according to gender. Despite this variatibea number of girls outnumbered the boys

at all schools except SP.

There appeared to be differences between schotig imcidence of history of abduction
(TABLES 6.4 & 6.5). Although PP had the highestroer of subjects reporting a history of
abduction for both genders (boys: n=18, 28.13%s:gn=21, 25.61%), the incidence also

appeared to vary according to gender.

It appeared that the mean age of previously abdumtgs attending GPrs (boys: 13.73yrs)
and girls attending LC (girls: 13.88yrs) was sigrahtly older than their classmates. There
were also significant differences in the mean dgbesubjects according to school. The
subjects from GPol had the lowest mean age (bd&/49%rs; girls: 12.02yrs) and LC had the
highest (boys: 13.32yrs; girls: 13.47yrs). The differences between schools also appeared

to vary according to gender (TABLES 6.4 & 6.5).
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TABLE 6.4: Gulu boys sample distribution and mean ge at M1 - stratified by school
and history of abduction

School % of N Abducted Mean age in years (95% CI)
- boys n % of school | Abducted | NOT abducted| All same sex
CC 13.25 12.91 12.94
7.93 4 8.16
(n=49) (12.3114.19) (12.66+13.17) (12.68-13.19)
GPol 12.23 12.18 12.19
17.80 22 20.00
(n=110) (11.82-12.64) (11.99-12.37) (12.02512.36)
Pr 13.73 13.22 13.30
GPrs 11.49 11 15.49
(n=71) (13.35-14.11) (13.04-13.43) (13.1%-13.49)
13.00 13.21 13.19
GPub 1165 | 5 6.04
(n=72) (12.38-13.62) (13.08-13.37) (13.08>13.35)
14.00 13.25 13.31
GTwn 5.66 3 8.57
(n=35) (12.96-13.54) (13.08-13.59)
HR 13.10 12.68 12.73
12.78 10 12.66
(n=79) (12.64-13.56) (12.46512.90) (12.52512.94)
LL 12.83 13.11 13.06
5.34 6 18.18
(n=33) (12.04-513.62) (12.76>13.46) (12.74-13.38)
LC 13.29 13.32 13.32
10.68 7 10.61
(n=66) (12.73-13.85) (13.18-13.51) (13.14-13.50)
PP 13.17 13.02 13.06
10.36 18 28.13
(n=64) (12.74-13.60) (12.88-13.21) (12.88-13.24)
SP 14.00 13.24 13.26
6.31 1 2.56
(n=39) (13.0213.47) (13.04-13.48)
13.01 12.94 12.95
Total 100.00 | 87 14.08
(N=618) (12.8413.21) (12.86-13.02) (12.88-13.02)
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TABLE 6.5: Gulu girls sample distribution and meanage at M1 - stratified by school
and history of abduction

School % of N Abducted Mean age in years (95% CI)
- girls n % of school Abducted | NOT abducted| All- same sex
CC 14.00 12.80 12.82
7.09 1 1.67
(n=60) (12.5%+13.03) (12.58-13.05)
GPol 12.03 12.02 12.02
18.20 38 24.68
(n=154) (11.75-12.31) (11.86+12.18) (11.88-12.16)
GPrs 13.44 13.38 13.39
11.58 18 18.37
(n=98) (13.1113.77) (13.26513.56) (13.28-13.55)
13.23 12.95 13.01
GPub 1229 | 22 21.15
(n=104) (12.94-13.52) (12.76-13.14) (12.85513.17)
13.20 12.97 13.00
GTwn 5.20 5 11.36
(n=44) (12.4%13.93) (12.68513.25) (12.74+13.26)
HR 12.78 12.95 12.92
13.00 18 16.36
(n=110) (12.29-13.27) (12.73>13.17) (12.72513.12)
LL 12.67 12.87 12.86
7.80 3 4.55
(n=66) (11.36-13.98) (12.65-13.09) (12.65-13.07)
LC 13.88 13.39 13.47
10.99 16 17.20
(n=93) (13.7%-14.05) (13.2513.57) (13.32>13.62)
PP 13.00 13.15 13.11
9.69 21 25.61
(n=82) (12.64-13.36) (12.94-13.36) (12.93-13.29)
SP 13.40 13.30 13.31
4.14 5 14.29
(n=35) (12.62-14.18) (13.08>13.57) (13.06-13.56)
12.93 12.91 12.91
Total 100.00 | 147 17.38
(N=846) (12.77%513.09) (12.84>12.98) (12.84>12.98)

The proportion of subjects measured at M1 whoiliveach division varied among the target

schools (FIGURE 6.4). lItis evident that most jggraints attended schools within the

division in which they lived. However, schoolstingere located close to a division boundary

and/or more centrally also attracted adolescenta the neighbouring divisions (APPENDIX

A2).
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FIGURE 6.4: Gulu sample distribution at M1 — stratified by school attended and
division of residence
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The difference in sample distribution and the pté&ticonfounding of these independent
variables were considered in the subsequent statishalyses. There were also variable
differences between groups at M1 for several obtlteomes when comparing stratified
groups according to age, division and school (APPBNA11). To control for these factors

in the subsequent statistical analyses, the data steatified according to gender and a model

that adjusted for age, division, school and histdrgbduction was applied when appropriate.
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6.4b) Comparison to normative data

i) Descriptive statistics
The proportion and 95% CI of the Gulu case-study daere calculated in each of the BFA
and HFA categories defined by WHO. The proportifamghe reference population used to
establish the WHO normative cut-offs in each ottheategories were also reported

(TABLES 6.6 & 6.7)%,

TABLE 6.6: Proportion and 95% CI of the Gulu sampleat M1 in each BFA
category according to the WHO global normative vales -
stratified by gender

Proportion of Gulu sample (%) Global norm
BFA category . i
Boys (N=618) Girls (N=846) proportion (%)
1.29 0.47
Severely thin (0.61>2.58) (0.14-1.26) 0.14
n=8 n=4
4.85 2.84
Thin (3.40-6.87) (1.89-4.21) 2.14
n=30 n=24
"Healthy" 90.29 88.77
weight (87.69-92.40) (86.46590.73) 81.86
n=558 n=751
3.56 7.80
Overweight (2.3405.36) (6.17-9.82) 13.59
n=22 n=66
0.00 0.12
Obese (0.0050.75) (0.08-0.74) 2.28
n=0 n=1

NOTE: BFA normative values sourced from the WHOdglines (20072.

NOTE: The 95% Cls were calculated using the maditiééald method!™.
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TABLE 6.7: Proportion and 95% CI of the Gulu sampleat M1 in each HFA
category according to the WHO global normative vales -

stratified by gender

Proportion of Gulu sample (%) Global norm
HFA Category : . o
Boys (N=618) Girls (N=846) proportion (%)
1.13 0.35
Severely 014
stunted (0.50-2.37) (0.0751.09) :
n=7 n=3
5.02 1.06
Stunted (3.537.05) (0.53+2.04) 2.14
n=31 n=9
" " 93.04 97.52
Normal 95.45
growth (90.74-94.81) (96.22-98.39) :
n=575 n=825
0.65 1.06
2SD<HFA<3SD (0.19-1.72) (0.53-2.04) 2.14
n=4 n=9
0.16 0.00
HFA>3SD (0.00-1.01) (0.08-0.55) 0.14
n=1 n=0

NOTE: HFA normative values sourced from the WHOdglines (2007¥2.

NOTE: The 95% Cls were calculated using the modiifiald method ™.

The mean and 95% CI for the SBJ and MSFT were lzdkulifor the Gulu case-study and

global normative data (TABLE 6.8F%17%
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TABLE 6.8: Crude mean and 95% CI of the SBJ and MSH for the Gulu sample
at M1 and global normative values - stratified by gnder and age

SBJ (cm) MSFT (km/hr)
Sample
Gulu sample Global norms Gulu sample Global norms
165.48 154 10.82 10.716
11 (160.84-170.12) (153.56>154.45) (10.58>11.13) (10.69¢>10.735)
n=44 n = 10045 n=44 n = 15480
171.59 165 10.69 10.951
12| (169.12-174.06) (164.64>165.36) (10.58>10.85) (10.936+10.966)
Boys n=141 n = 15313 n=141 n = 24544
(N=618) 182.47 176 10.95 11.166
13|  (179.97-184.97) (175.5#176.43) (10.82-11.07) (11.15%11.181)
n=231 n = 12052 n=232 n = 27535
195.11 187 11.32 11.517
14 (192.46-197.76) (186.56>187.44) (11.18>11.46) (11.504-11.533)
n=195 n = 12415 n=198 n = 27106
158.13 145 9.65 10.135
11|  (155.04-161.22) (144 52145 43) (9.47-9.83) (10.119-10.151)
n=91 n = 9933 n =90 n = 15446
160.05 152 9.69 10.241
12| (157.73-162.37) (151.65>152.35) (9.56-9.82) (10.228>10.254)
Girls n=175 n=16198 n=174 n = 24255
(N=846) 165.02 157 9.87 10.220
13 (162.93-167.11) (156.59-157.41) (9.76-9.98) (10.207-10.233)
n =292 n=12143 n =291 n=27110
166.50 160 9.65 10.311
141 (164.38-168.62) (159.58-160.41) (9.54-9.78) (10.298>10.324)
n =278 n=12139 n =276 n = 24924

NOTE: SBJ normative values sourced from Tomkingaal €007)*7%.

NOTE: MSFT normative values sourced from Olds ¢2a06)%!,

i) Statistical findings
| found that young adolescents in the Gulu sammdgminantly had a “healthy” body

composition, performed well in the SBJ and achigweor results for the MSFT.

There were no underlying assumptions for the methused to compare BFA and HFA to
normative values (APPENDIX A12). When examining®Bkhere was a high prevalence of

subjects in the “healthy” weight range in the Gsdumple (boys = 90.29%, girls = 88.77%).
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The proportion of Gulu girls overweight (7.80%)adrese (0.12%) was lower than global
norms, but exceeded those who were thin (2.84%gwerely thin (0.47%). No obese boys
were identified in the Gulu sample and the proporivho were overweight (3.56%) was also
very low. There was a higher prevalence of Gulysheho were thin (4.85%) and severely
thin (1.29%) than observed in the Gulu girls sangplthe boys global normative population

(FIGURE 6.5).

FIGURE 6.5: Graph comparing BFA proportions of Gulu sample at M1 to the WHO
normative data - stratified by gender
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Similar patterns were seen for HFA at M1. A higbpwortion of the Gulu adolescents
demonstrated “normal” growth (boys = 93.04%, girl87.52%). However, this was lower
than global norms for the boys. The girls sample ery low levels of stunting (1.06%) and
severe stunting (0.35%). The prevalence of stufB€i?%) and severely stunted (1.13%)
growth in the Gulu boys was higher than observaténGulu girls sample and the global

normative population. The proportion of subjectdva HFA greater than 2 standard
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deviations above the mean was very low in botthgthe (1.06%) and the boys (0.81%) Gulu

samples (FIGURE 6.6).

FIGURE 6.6: Graph comparing HFA proportions of Gulu sample at M1 to the WHO
normative data - stratified by gender
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The assumption of homogeneity of variance (HOV) watated for all age groups and both
genders for the SBJ (APPENDIX A12). These violasioesulted in a “conservative”

statistical test, which reduced the risk of a typeror 192°%

The mean score for both the boys and the girleerGulu sample was significantly better
than global normative values in all age groups [p€0] (FIGURES 6.7 & 6.8). The

statistical certainty of these results was streziggld by the “conservative” nature of the tests

[199,200]
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FIGURE 6.7: Graph comparing the crude mean and 95%CI of the boys SBJ in the
Gulu sample at M1 to global normative data - strafied by age
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FIGURE 6.8: Graph comparing the crude mean and 95%ClI of the girls SBJ in the
Gulu sample at M1 to global normative data - strafiied by age
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With the exception of the 11-year-old boys and &dsyold girls, all other age groups violated

the assumption of HOV for the MSFT (APPENDIX AlZ)hese violations resulted in a

“conservative” statistical test, which reduced tis& of a type | errof*°-2%%
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The mean score for the 11-year-old boys in the Gataple was not significantly different to
the global normative values [p=0.574]. The boysdaf2 [p=0.012], 13 [p=0.011] and 14
[p=0.035] years performed significantly worse thia@ global normative values (FIGURE
6.9). The mean score for all age groups in tHs @ulu sample was significantly worse than
the normative data [p<0.001] (FIGURE 6.10). Tledistical certainty of the significant
results was strengthened in the samples wherersécaative” test was appli€d®2°%

FIGURE 6.9: Graph comparing the crude mean and 95%CI of the boys MSFT in the
Gulu sample at M1 to global normative data - strafied by age
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FIGURE 6.10: Graph comparing the crude mean and 95%CI of the girls MSFT in the
Gulu sample at M1 to global normative data - straftiied by age
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6.4c) History of abduction

i) Descriptive statistics

The mean and 95% ClI for all outcome variables wateulated for subjects who were

abducted vs. NOT abducted (TABLES 6.9 & 6.10).

TABLE 6.9: Crude mean and 95% CI of the PF outcomes$or the Gulu sample at M1
- stratified by gender and history of abduction

History of BFA HFA SBJ MSFT
abduction (z score) (z score) (cm) (level complete)
-0.659 -0.462 183.64 5.85
Yes
(-0.863--0.455) (-0.666--0.258) (179.19-188.09) (5.48+6.27)
Boys (n=87) n=87 n=87 n=84 n=86
(N=618) No -0.642 -0.454 182.63 6.04
(-0.717-0.567) (-0.54%>-0.367) (180.88-184.38) (5.8%-6.21)
(n=531) n=531 n=531 n=527 n=529
Yes -0.177 -0.015 165.43 3.62
(-0.318--0.037) (-0.16250.133) (162.88>168.03) (3.343.90)
Girls (n=147) n=147 n=147 n=144 n=143
(N=846) NG -0.221 -0.071 163.37 3.57
(-0.288--0.154) (-0.137>-0.004) (162.04-164.70) (3.44>3.70)
(n=699) n=698 n=698 n=692 n=688

TABLE 6.10: Crude mean and 95% CI of the MH outcoms for the Gulu sample at M1 -
stratified by gender and history of abduction

History of TT K P ML DT AT
abduction (score) (score) (score) (score) (score) (score)
Yes 15.19 11.51 14.58 10.88 32.36 40.00
(13.72-16.66) | (10.24>12.78) | (13.22>15.94) | (9.76-12.00) | (29.46-35.32) | (36.52-43.48)
Boys (n=87) n=85 n=85 n=85 n=85 n=85 n=85
(N=618) No 10.81 8.19 11.11 8.37 23.18 29.36
(10.3111.31) (7.78+8.60) (10.61>11.61) (8.06+8.74) (22.19>24.17) | (28.26>30.52)
(n=531) n=528 n=528 n=528 n=528 n=528 n=528
Yes 19.77 15.39 17.84 12.28 40.43 49.15
(18.62520.92) | (14.44>16.34) | (16.74>18.94) | (11.52>13.04) | (38.26-42.60) | (46.62>51.68)
Girls (n=147) n=145 n=145 n=145 n=145 n=145 n=145
(N=846) No 14.26 10.97 14.03 9.70 30.01 37.24
(13.76-14.76) | (10.56>11.38) | (13.54>14.52) | (9.36-10.04) | (29.04-31.01) | (36.08-38.40)
(n=699) n=696 n=696 n=696 n=696 n=696 n=696
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i) Statistical findings
| found that the PF of young adolescents with gohysof abduction was not significantly

different to their peers, but their MH was worsartlthose who were NOT abducted.

The underlying assumptions for the analysis ofRReoutcome variables of abducted vs.

NOT abducted subjects were satisfied (APPENDIX A13)

When analysing the crude means, there was no mignifdifference at M1 between the
scores of the boys who were abducted vs. NOT abddot BFA [p= 0.874], HFA
[p=0.943], SBJ [p=0.675] and MSFT [p=0.395]. Thesgsample demonstrated similar
results for BFA [p= 0.593], HFA [p=0.490], SBJ [p200] and MSFT [p=0.779] (FIGURES

6.11 — 6.14).

FIGURE 6.11: Comparison of the crude mean and 95% Dof BFA for adolescents in the
Gulu sample at M1 who were abducted and NOT abducteduring the
war - stratified by gender
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FIGURE 6.12: Comparison of the crude mean and 95% [Cof HFA for adolescents in
the Gulu sample at M1 who were abducted and NOT ahgtted during
the war - stratified by gender
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FIGURE 6.13: Comparison of the crude mean and 95% [Cof the SBJ for adolescents in
the Gulu sample at M1 who were abducted and NOT ahgtted during
the war - stratified by gender
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FIGURE 6.14: Comparison of the crude mean and 95% [Cof the MSFT for adolescents
in the Gulu sample at M1 who were abducted and NO&bducted during
the war - stratified by gender
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With the exception of ML in the boys sample, theenlying assumptions for the analysis of
the MH outcome variables of abducted vs. NOT aletlistibjects were satisfied
(APPENDIX A13). The violation of the assumptiontd®V for boys ML resulted in a
“liberal” statistical test and an increased riskadipe | errof**?*% Statistical testing

proceeded as planned for all other variables.

The mean score of the boys who were abducted \gagisantly worse than those NOT
abducted for all of the MH outcomes when analys$imgcrude data [p<0.001]. However, the
“liberal” nature of the statistical test for ML the boys sample suggested that this result
should be interpreted with cautib®2® The girls who reported a history of abductiosoal
had crude means that were significantly worse thaim non-abducted peers for all of the MH

outcomes [p<0.001] (FIGURES 6.15 & 6.16).
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FIGURE 6.15: Comparison of the crude mean and 95% [Cof the boys MH outcomes for

adolescents in the Gulu sample at M1 who were abdigd and NOT

abducted during the war
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FIGURE 6.16: Comparison of the crude mean and 95% [Cof the girls MH outcomes for

adolescents in the Gulu sample at M1 who were abdigd and NOT

abducted during the war
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The statistical analyses were repeated after andgutte data for age, division and school.
The differences in the mean scores for subjectaabd vs. NOT abducted remained
insignificant for all of the PF outcomes for bolietboys sample (BFA [p=0.169], HFA
[p=0.712], SBJ [p=0.495], MSFT [p=0.846]) and thesgsample (BFA [p=0.365], HFA

[p=0.967], SBJ [p=0.309], MSFT [p=0.341]).

In the boys sample, the difference between themnoeans was no longer statistically
significant for K [p=0.094] and P [p=0.081]. Thetstically significant difference was
weakened but maintained for TT [p=0.009], ML [p=80) DT [p=0.012] and AT [p=0.015]
(TABLE 6.11). The result for ML in the boys sampheist be interpreted with caution due to

the “liberal” nature of the F-te8£%2%0

The mean scores of girls who reported a histogbafuction remained worse than those NOT
abducted at a highly significantly level for K, MD;T and AT [p<0.001]. The statistically
significant difference between the groups was wealldut maintained for TT [p=0.001] and

P [p=0.004] (TABLE 6.11).

TABLE 6.11: Univariate ANOVA comparing the mean ofthe MH outcomes for
abducted and NOT abducted adolescents in the Gulasiple at M1 -
stratified by gender and adjusted for age, divisiorand school

TT K P ML DT AT
Gender (score) (score) (score) (score) (score) (score)
Boys F=6.877 F=2.811 F=3.067 F=3.926 F=6.412 F=5.970
(N=618) *% (%) * *
Girls F=10.602 F=14.361 F=8.506 F=17.477 F=12.099 F=14.34
(N=846) *% *kk *% *kk *kk *kk

NOTE: Means compared using a model Il sum of segianalysis (unbalanced groups with no empty f®lithe selected fixed factors).
NOTE:* Denotes a significant difference between abduesedNOT abducted adolescents (* p<0.05, ** p<0*61p<0.001).
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6.4d) Relationship between outcome variables

i) Descriptive statistics

The mean and 95% ClI for all outcome variables wateulated (TABLES 6.12 & 6.13).

TABLE 6.12: Crude mean and 95% CI of the PF outcomgin the Gulu sample at M1

- stratified by gender

BFA HFA SBJ MSFT

Gender (z score) (z score) (cm) (level complete)
Boys -0.645 -0.455 182.77 6.02
(-0.715--0.574) (-0.538>-0.375) (181.14-184.40) (5.86+6.18)
(N=618) n=618 n=618 n=611 n=615
Girls -0.213 -0.061 163.72 3.58
(-0.274--0.153) (-0.12250.000) (162.58-164.91) (3.46-3.70)
(N=846) n=845 n=845 n=836 n=831

TABLE 6.13: Crude mean and 95% CI of the MH outcoms in the Gulu sample at M1

- stratified by gender

Gender TT K P ML DT AT
(score) (score) (score) (score) (score) (score)
Boys 11.41 8.65 11.59 8.72 24.45 30.84
(10.92511.90) | (8.24-9.06) | (11.13-12.07) (8.36+9.08) (23.4725.43) (29.7€-31.98)
(N=618) n=613 n=613 n=613 n=613 n=613 n=613
Girls 15.21 11.73 14.69 10.15 31.80 39.29
(14.73-15.69) | (11.38-12.13) | (14.28-15.15) |  (9.83-10.47) (30.86-32.75) (38.18-40.39)
(N=846) n=841 n=841 n=841 n=841 n=841 n=841

i) Statistical findings

| found that the there was no relationship betwteerPF vs. MH outcomes variables.

However, there were weak positive associations é@etvbody composition (BFA, HFA) vs.

SBJ for the boys and a weak inverse relationshiywden BFA vs. MSFT for the girls.

Scatterplots of the M1 results demonstrated ndiogiship between the crude results of the

PF vs. MH outcome variables (APPENDIX A14). The o$parametric procedures was
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supported by the assumptions tests for statistgsttssment of these relationships
(APPENDIX A15). Pearson’s r correlation coeffidigmulid not suggest a linear relationship

between the crude results of the PF vs. MH outceani@bles (TABLE 6.14).

TABLE 6.14: Pearson’s r correlation coefficient betveen the crude PF and MH
outcomes in the Gulu sample at M1 - stratified by gnder

Compared outcome Boys(N=618) Girls (N=846)

variables n Pearson r n Pearson r

TT (score) 613 0.000 841 0.067

K (score) 613 -0.042 841 0.023

BFA P (score) 613 -0.068 841 0.040
(z score) ML (score) 613 -0.058 841 0.007
DT (score) 613 -0.028 841 0.058

AT (score) 613 -0.035 841 0.048

TT (score) 613 0.030 841 -0.005

K (score) 613 0.012 841 0.011

HEA P (score) 613 -0.038 841 0.019
(z score) ML (score) 613 -0.036 841 0.000
DT (score) 613 0.000 841 0.010

AT (score) 613 -0.015 841 0.009

TT (score) 609 0.030 836 0.079

K (score) 609 0.043 836 0.041

SBJ P (score) 609 -0.001 836 0.050
(cm) ML (score) 609 -0.042 836 0.075
DT (score) 609 0.034 836 0.070

AT (score) 609 0.011 836 0.075

TT (score) 611 0.036 829 0.017

K (score) 611 0.043 829 -0.023

MSFT P (score) 611 0.014 829 -0.002
(level complete) | ML (score) 611 0.026 829 0.027
DT (score) 611 0.041 829 0.000

AT (score) 611 0.040 829 0.011

Partial correlation coefficients between the PRAWS. outcome variables that were adjusted

for age, division, school and history of abductmmoduced similar results (TABLE 6.15).
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TABLE 6.15: Partial correlation coefficient betweenthe PF and MH outcomes in
the Gulu sample at M1 - stratified by gender and agisted for age,
division, school and history of abduction

Compared outcome Boys (N=618) Girls (N=846)
variables n Partial correlation n Partial correlation

TT (score) 613 -0.015 841 0.023
K (score) 613 -0.056 841 -0.009
BEA P (score) 613 -0.074 841 0.008
(z score) ML (score) 613 -0.048 841 -0.004
DT (score) 613 -0.041 841 0.017
AT (score) 613 -0.043 841 0.010
TT (score) 613 0.033 841 -0.023
K (score) 613 0.013 841 -0.002
HFA P (score) 613 -0.038 841 0.008
(z score) ML (score) 613 -0.037 841 -0.008
DT (score) 613 0.002 841 -0.006
AT (score) 613 -0.014 841 -0.006
TT (score) 609 0.012 836 0.037
K (score) 609 0.021 836 0.009
SBJ P (score) 609 -0.006 836 0.019
(cm) ML (score) 609 -0.029 836 0.062
DT (score) 609 0.019 836 0.031
AT (score) 609 0.006 836 0.039
TT (score) 611 0.049 829 0.008
K (score) 611 0.050 829 -0.033
MSFT P (score) 611 0.024 829 -0.006
(level complete) | ML (score) 611 0.040 829 0.027
DT (score) 611 0.053 829 -0.008
AT (score) 611 0.056 829 0.005

Visual assessment of scatterplots comparing theecresults for body composition (BFA,
HFA) vs. muscular strength (SBJ) and cardiorespiyafitness (MSFT) suggested
associations that were marginal at best (APPENDI¥)A The assumptions for statistical
assessment of these relationships supported thef pseametric procedures (APPENDIX
A15). In concordance with visual assessment ostaterplots, Pearson’s r correlation

coefficients of the crude results suggested sonakWweear relationships. The results for the

143



boys SBJ had a weak positive correlation with BPA&drson’s r = 0.289] and HFA
[Pearson’s r = 0.301]. The correlation betweengine MSFT and BFA was negative and
weak [Pearson’s r = -0.207]. The Pearson’s r tatioe coefficients for the results of the

other outcome variables were negligible (TABLE §.16

TABLE 6.16: Pearson's r correlation coefficient betveen the crude results for body
composition (BFA, HFA) and indicators of muscle stength (SBJ) and
cardiorespiratory fithess (MSFT) in the Gulu sampleat M1 - stratified

by gender
_ Boys(N=618) Girls (N=846)
Compared outcome variables
n Pearsonr n Pearsonr
BFA SBJ(cm) 611 0.289 836 -0.034
(z score) | MSFT (level complete) | 615 0.097 831 -0.207
HEA SBJ(cm) 611 0.301 836 0.166
(z score) | MSFT (level complete) | 615 0.133 831 0.036

Partial correlation coefficients that compared ¢hestcome variables and were adjusted for

age, division, school and history of abduction et similar results (TABLE 6.17).

TABLE 6.17: Partial correlation coefficient betweenthe results for body composition
(BFA, HFA) and indicators of muscle strength (SBJand
cardiorespiratory fithess (MSFT) in the Gulu sampleat M1 - stratified
by gender and adjusted for age, division, school @rhistory of abduction

, Boys(N=618) Girls (N=846)
Compared outcome variables : : : :
n Partial correlation n Partial correlation
BFA SBJ(cm) 611 0.289 836 -0.079
(z score) | MSFT (level complete) | 615 0.093 831 -0.213
HEA | SBJ(cm) 611 0.330 836 0.159
(z score) | MSFT (level complete) | 615 0.129 831 0.033
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6.5) Preliminary discussion

6.5a) Principal findings

There were gender-, age-, division- and schooltléiferences in the distribution of the
sample that had a variable effect on each of theesared outcomes. This was also the case
for subjects reporting a history of abduction. ab@ount for these discrepancies, | stratified
the data by gender and adjusted for age, divisicmpol and history of abduction in the

statistical analyses.

The results for BFA and HFA varied in comparisomgkabal norms. The girls sample had a
relatively high proportion in the “healthy” rangetiwlow levels of overweight and stunted
growth®?. Although the boys also had a high percentagledrthealthy” weight range, there

were some signs of acute and chronic malnourishmken compared to global noriis.

The results for the other PF outcomes were alsabar The Gulu sample appeared to
perform better in the SBJ and worse for the MSFahtéstablished global nordi&7° This

suggested that the sample was anaerobically adaptedad poor aerobic capacity.

A history of abduction appeared to have no lastiffigct on any of the PF outcome variables.
However, all of the MH indicators measured in stisdy demonstrated that the girls who
were abducted during the war were significantlyseathan their peers. There also appeared

to be lasting negative effects on TT, ML, DT and #F the boys abducted during the war.

There was no relationship between MH and PF irctineent study. The positive associations
between body composition (BFA, HFA) and musculegrggth (SBJ) for boys were weak.

There was also a weak negative correlation betB&&and the MSFT for the girls sample.
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6.5b) Limitations and strengths

The biggest weakness in this study was the useeaborement methods that were modified
from their validated form. This compromised thet@iaty of the cross-sectional analysis
comparing the current study to other researchubed the original assessment proto€éfs
Therefore, the strength of the conclusions fromci@parison to global norms was limited.

It also had implications when assessing the assmesabetween the dependent variables.

There were several challenges to completing thidysthat further compromised
measurement validity and sample recruitment. Aighoall 10 randomly selected schools
agreed to conduct testing during scheduled PESeadasarying levels of coercion were
required when this became a concrete task. Thess@s prioritised morning assessments
because often students did not return to schoet Rfich. This was of particular concern

during the local wet season, which also affectedcdpacity to conduct the PF tests outdoors.

There was also uncertainty about the testing tra@és due to several unforeseen events.
For example, the Ugandan government provided omhe&ks’ notice prior to changing the
dates for the end-of-school term due to an upcoryaglection. This shortened the data
collection window by one week because the dateB&oexaminations and the Gulu Primary

School Music Festival were brought forward.

These complications affected subject recruitmedtdata collection. Contrary to initial
planning, it became necessary to visit multipleosts each day during the M1 assessment
period. Return visits were required at most gigsending on student attendance, weather
and staff compliance at the scheduled times. Algihdlexibility made the sample larger and
more representative, the testing order becametédttay opportunity and convenience.
However, the impact of fatigue on the PF results m&imised by never conducting the
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MSFT immediately prior to the SBJ assessment. hEphazard testing procedures fitted with

local planning and time management practices, tunpcomised academic rigour.

The subject recruitment procedures affected thellolision of the sample according to age,
school, division and history of abduction. Assegsinly P6 students determined the age
distribution. The number of adolescents recruiteth each division was influenced by the
uneven size and dispersion of the randomly seldgatg@t schools within Gulu municipality
(APPENDIX A2). The previous activities of the LR#d resettlement patterns also meant
that the risk of abduction during the war variedading to the division in which the subjects

[146]

lived ™. Although the disproportionate distribution oétbample was a weakness in this

study, statistical methods to adjust for theseediffices were utilisétf >*%°!

Despite higher levels of school absenteeism andigeesurement of more ineligible subjects
than expected, the sample size appeared to be addquthe analyses in the current study.
The compromises in statistical power caused bystidg the data for potential confounders

was offset by oversamplint/®?*!!

There were also some concerns about the compadataaused in this study. No age-
appropriate Gulu or Uganda specific norms weretifled for any of the outcome variables
at the time of the current study. It was possiblase the data from other African or LMIC
samples as age-appropriate normative comparatoseveral of the PF outcomes. However,
there were few studies and this approach introdasedmptions about the determinants of
these variables for which there were limited d&&t&%1’” The development of global
recommendations also suggested that using regyosradl/or socio-economic specific norms

may have been an inherently discriminatory pro¢8&CTION 2.6).
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Normative values for the MH outcomes of the APAgsionnaire had not been established
due to a paucity of data. Poor inter-method agesgmeant that comparison to previously
collected APAI interview data was not appropri@&CTION 5.4civf*?**?8 The biggest
strength of the APAI was its relevance to the Gudatext and the local construct of MH.
However, this emic characteristic limited its gexlisability and comparability to other
settings and MH measures. Although the APAI oute®nvere translated to “depression-
like” and “anxiety-like” syndromes, they were nbetsame as the constructs of depression
and anxiety'?”. Therefore, comparing the outcomes of the cusenty to results from

different populations using etic scales for defesand anxiety was of limited utility>>.

Comparing abducted vs. NOT abducted subjects vgadiatited by the paucity of data for
the MH outcomes. In the absence of criterion-e¥feed parameters for the APAI in

questionnaire format, it was not possible to interghe clinical relevance of the restis!.

The use of correlations to assess the relatioristipeen the dependent variables preserved
the richness of the continuous data. Howeverlitlearity and non-specific interpretation of
correlation analysis was a potential weaknessarstatistical methods used in this study.
Although the accompanying scatterplots addresseskthoncerns, alternative statistical
approaches that required data categorisation veergidered. Various factors limited the

application of these methods for each of the outcwariables.

The logical cut-offs for BFA and HFA correspondedtie health-related categories identified
by WHO®Z. However, high proportions within the “healthgnge in the Gulu sample
limited the power of categorical statistical anadya the “unhealthy” groups. Alternatively,
classifying BFA and HFA according to percentilesudbhave inevitably included

individuals from the “healthy” range in the “unhiésf’ groups at both ends of the spectrum.
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Criterion-referenced recommendations for adolesleealth have not been established for the
SBJ and MSFT field tests (SECTION 2.6a). The Iheadtated thresholds described for ¥O
max were not used in this study because of theawkrconversion error for the modified
MSFT field test result$®>®®. Tomkinson et al (2008) did describe a serieaget-related
normative results for the SBJ and MSFT accordirugeu@entileé%]. However, for the
purpose of this study, there was limited valueninaducing percentile categories (e.g.

quintiles) to continuous data that were not basedlioically relevant parameters.

There were similar concerns for the MH data. Alitjo Bolton et al (2007) identified a
diagnostic cut-off score for each local syndrorhese were based on the results of APAI
interview data™?®!. Poor inter-method agreement between intervielvcarestionnaire results

for the APAI precluded using the same thresholdescon this study (SECTION 5.4civ).

6.5¢) Mechanisms and implications

The concerns regarding the measurement validitik&reany conclusions about the local
needs that can be drawn from the results of theestistudy. However, it is important to note
that the metric modifications were minimised andeneategral to implementing the desired
study design in the local context (CHAPTER 5). Wkemparing the Gulu sample to global
norms the magnitude of the statistical differenees wufficient to suggest significance despite

the minor modifications to the measurement methods.

The most globally representative normative valuesvdd from large databases were utilised
for the statistical analyses in this study. Altgbiseveral organisations have established
norms for BFA and HFA, the WHO standards were tlostiternationally representative
[62]

. The global norms for the MSFT were based orrekalts from 109 studies in 37
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countries and represented all continéfi® The SBJ normative values were derived from

the most diverse database available and includedegults from 23 European countffgg.

There are numerous potential explanations for #heeBults of the Gulu sample compared to
global norms. It was expected that the high prijpoof adolescents with a “healthy” body
weight would be associated with performances traewetter than the global norms for the
SBJ and MSF1°5168-170.185202.203] Thjs \yas the case for the SBJ, but the unddppeance

of the Gulu sample in the MSFT indicated poor agrchpacity and did not fit this theory.

Malnourishment and stunted growth is associated pdbr PF outcomé&®. However, in

the current study poor performance was isolateledISFT. This suggested that there was
no systemic limiting factor for PF. Only the basample had significant levels of stunting
and their relative performance in the MSFT wasdrdttan the girls. The scatterplots and
correlation analyses between these variables atggested that malnourishment did not

contribute to the poor MSFT results in the Gulu pEnAPPENDIX A14).

There may have been a genetic predisposition foleadents in Gulu to perform well in the
SBJ and poorly on the MSFT. The differences indiversity of the normative populations
for the SBJ and MSFT (i.e. European vs. Global) mirated this issuf®®*’” In the current
study it was not possible to determine the gercatidribution to the results. However, it was
unlikely that heredity fully explained the divergenof the SBJ and MSFT results in Gulu

relative to the selected norfi&2°4,

Measures of intrinsic and extrinsic motivation waot considered when formulating the
normative values for the SBJ and MSE#1"% They were also not directly measured in the

current study. However, the absence of a reldtipnsetween the PF and MH variables
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suggested that the affect of intrinsic motivationtibe SBJ and MSFT performance was not a
major concern for the Gulu sample. Despite queabte measurement validity and biased

sampling, Coalter (2010) also described high lewtkelf-efficacy in Gulu youtH=?.

Several extrinsic environmental factors cited ia literature may have affected subject
motivation and the PF results in this study. Thaskide the cultural perception of sport,
engagement in PA and local clim&®'®®*’% |t was important to consider these factors to

ensure the needs assessment remained contexglaihamt.

A broad lack of familiarity with sustained exertioray have contributed to the poor results in
the MSFT™. Although it appeared that adolescents in Gulgaged in high volumes of
moderate PA through active transport (i.e. walkitigg opportunities to engage in vigorous
PA (VPA) were limited. This premise was suppora@eécdotally by the haphazard
implementation of PES classes, limited farming pecas, poor infrastructure for recreational

PA and the absence of community sport programme€ 80N 3.6).

The results of the Ugandan GSHS also suggested Shgar-old students engaged in low
volumes of PA (SECTION 3.6)*4. However, this was based on questionnaire data &
biased sample that was not age-approplite Further investigation is indicated to measure

and differentiate adolescent moderate-vigorous ¥RA) in Gulu.

The hot and humid climate in Gulu may have contetduo an aversion to physical exertion.
The effect would be more pronounced in the MSFT tihe SBJ because it required a
sustained effort. This fits with the results of turrent study. However, previous research
suggests that local climate is actually a confoufaleother socio-cultural issues and/or

geographical anomalié€®17%
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Poor test familiarity may have also affected theAWSesults in the Gulu samgh&+%917"!
Although the intra-tester reliability for the MSRias satisfactory, there was a trend
suggesting improved performance at the secondsmses (SECTION 5.4biv). Itis not
known how many of the subjects in the global nometa-analysis were also being exposed
to the MSFT for the first tim&®®. However, the volume of data that contributed to
formulating the normative values was intended teratate these sampling inconsistencies
and minimise the impa€f®*™® The SBJ also required a higher level of motdit 8ian the
MSFT to optimise performance and the effect of fastiliarity is typically more marked as
the task becomes more technicdl Therefore, it is unlikely that test familiaricpntributed

to the comparative differences of the SBJ and M&sTilts in the Gulu sample.

Cultural norms and gender-based attitudes als@aiiaged girls from participating in sport
when opportunities were available in GUfiY. Being overweight has traditionally been seen
as attractive in Uganda and its prevalence is asing/™>**** There were more overweight
girls in the Gulu sample than boys. This couldlaixpthe relatively poor performance of

girls in the MSFT when compared to the boys indheent study">. There was either a true
difference in the cardiorespiratory fitness of begsgirls relative to the global norms and/or

a disparity in their exertion during the actual MSF

It was not possible to compare the MH results lieréntire Gulu sample to normative values
due to the paucity of appropriate data. HoweVes subjects who had been abducted during
the war scored significantly worse for most MH auntes than their peers in the current
study. The statistical difference was sufficienstiggest significance despite concerns about

the measurement validity. It is likely that a brgtof abduction affected subsequent MH and
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that these results indicate good face validitythier APAI in questionnaire form. However, it

IS not possible to make causative statements dietoross-sectional nature of this study.

These results were in contrast to the psychosbiogihgs of previous researchers in Gulu.
Coalter (2006 & 2010) and Annan et al (2006 & 20@@gasured different MH outcomes that
were based on a “Western” construct for 392471481 They described high levels of
robustness in Gulu youth and warned against thenvass psychosocial deficiency of the
previously abducted sub-populatidi 4”148l However, these results are not directly
comparable to the current study and it is likelgttthhe high levels of resilience observed were

secondary to traumatic exposures that have causgztlying MH problems.

The contrasting results may also be due to thetiquadble measurement validity in the
current study. However, previous research thatdéished the validity of the APAI in
interview format identified a high prevalence of Myhdromes in Guli?®. Although the
APAI metric in the current study was modified,etained its internal consistency and
relevance to the local construct of M. This may have contributed to the different
psychosocial conclusions that were drawn when ustihgr MH assessment tools in Gulu.
Therefore, using metrics appropriate to the looaktext to report on psychosocial outcomes

is critical in future studies.

It is not known whether the statistically signiintalifferences between abducted vs. NOT
abducted subjects in this study were of clinicgbamance. However, a previous study
arbitrarily described a variation in APAI interviesgore of 10 as clinically relevaff®.
Although this was not based on health-relatedriai@nd may not be transferable to the
guestionnaire data in the current study, the cdiffierence between abducted vs. NOT

abducted for AT was more than 10 for both genders.
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Considering the diverging relationships that PF sittihad with history of abduction, it is
not surprising that there was no association betveeg of the MH and PF outcomes.
Although the cross-sectional nature of the studgludes statements about causation, this
result suggested that it was unlikely that a Sfierwvention would impact on MH outcomes in
Gulu. This premise assumes that the fittest adetds in Gulu are the most active. Itis
based on the mechanism described by Bouchard (200imonly cited in the SfD literature,
which suggests improvements in MH are mediatechiayge in PA and PR3

Therefore, the need for SfD programmes to addrddphblems in Gulu appears minimal.
However, Coalter (2010) describes a broader ralsgort in SfD programmes that may
influence MH via other avenu€s®. Further investigation is warranted to assessntipact

of a SfD intervention on PA, PF and MH outcomes.

In future studies, the distribution of the sampleyrbe improved by using proportional
randomisation to select a more balanced numberhafads and subjects from within each
division. Assessing multiple class levels at esaltool should ensure each age group of

young adolescents is also appropriately represestative to the Gulu population.

The results from the current study can be use@ssline measures in subsequent research,
provided the data are adjusted for the differemtéise baseline measures (i.e. at M1). The
disproportionate sample distribution accordingde,alivision, school and history of
abduction should also be controlled for in thelfstatistical analysis. The associations
between body composition (BFA, HFA) and the SBJ lsliSFT were too weak to be
considered robust to the questionable validityhefmetrics. Therefore, it is not necessary to
adjust for BFA or HFA as linear covariates in f@gtudies that assess the reach of a SfD

programme (CHAPTER 7) and its impact on the outofenterest in Gulu (CHAPTER 8).
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6.6) Summary box

COMMUNITY NEEDS ANALYSIS — GULU, UGANDA

- Subject recruitment procedures caused disparitisel sample distribution according
to gender, age, school, division and history ofuahidn. These factors were adjusted

for statistically.

- Itis not known how pragmatic changes to the mesamant methods and study design

impacted on the validity of the results.

- The magnitude of the statistical difference whemparing PF to global norms was

sufficient to suggest significance despite the eong about measurement validity. The

same can be said for the relationship between MHhstory of abduction. However,
the weak associations identified between severdleobutcome variables were

discounted due to the concerns about measuremigityza

- The comparison of the Gulu PF results to globahsoand the hypothesised

explanatory factors can be summarised as:

Large volumes of moderate-intensity PA contributed high prevalence of

“healthy” BFA in both genders;

» Very good performance in the SBJ by both gendessdua to the high prevalence g

“healthy” BFA and because the test did not reqaiseistained effort of VPA,

» Poor performance in the MSFT by the boys was becthesbenefit of “healthy”
BFA was outweighed by limited opportunities to egga bouts of VPA that were
sufficient to improve cardiorespiratory fithess adaccustom the subjects to

sustained exertion during the test;

» Very poor performance in the MSFT by the girls waased by the same reasons a

exacerbated by cultural norms that discouragedcgaation and/or exertion in sport.
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A history of abduction was strongly associated wighsistent MH disorders in young

adolescents in Gulu. This relationship was palditypronounced in girls.

The negligible association between PF and MH sugddbat a SfD intervention

depending on PA and/or PF mediators to improve Bbhilikely to be successful.

The results of this study describe the PF and Métiseén Gulu using metrics that are
appropriate to the local context. This data cand®s to inform the objectives and

implementation of a SfD intervention.

Further investigation is warranted to assess faiftervention does actually impact on
PA, PF and MH. The results from the current stoaly be used as baseline measures
for this evaluation provided the disproportionaaenple distribution is adjusted for in

the final statistical analysis.
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PART V

INNOVATION TESTING
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CHAPTER 7

Reach of a Sport-for-Development Intervention for Young Adolescents in

Gulu, Uganda

7.1) Purpose of chapter

The purpose of this chapter is to evaluate thehrefda SfD programme in Gulu. | present a
cross-sectional analysis of the PF and MH datactdd in Chapter 6 to compare young
adolescents who register for a voluntary SfD progre to their peers. The results will be

used to assess who the intervention is reachingf and addressing the community needs.
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7.2) Introduction

The UN International Year of Sport and Physical éation in 2005 catalysed an
unprecedented increase in interest and fundinth®6fD sectoff!. Sport is now promoted
as an inherently positive intervention that reaghesple in diverse societies and provides an
economy of remedies for various probléhis*®*”! The number of new organisations
specialising in delivering SfD programmes continteegrow rapidly’®"*. Many other
established organisations are also diversifyingiatrdducing sports activities to facilitate

access to this expanding and potentially lucrdfiizie 12>

The emergence of SfD as a prominent player onnteenational agenda has prompted
discussions about the different approaches use@tiqus organisations. Coalter (2006)
described the terms “sport plus” and “plus spastthassify the increasing number of
stakeholders delivering interventions (SECTION 2134%43*?° The focus of “sport plus”
organisations is to develop sport and use it ashécle for achieving their ainf&2129:1%!
The “plus sport” approach is less concerned abbmusustainability of sport as an
intervention, but uses it as a hook to engage paapther programmes that have
development objectivds?1?91*®! However, it is widely accepted that there imatmuum
between these categories and the attraction of sptbre common denominator that

influences the reach of SfD interventions at battiseof the spectruff?!122129:136.137]

Monitoring of implementation is the most common whagt programme reach is described in
the SfD sectol**®. This often involves reporting the number of Hamiaries and/or the
amount of equipment distributed. However, the fosliould be owho is reached rather

than just the number of children living in the commities where the intervention is
implemented*?*?%! This depends on the allure of sport in the tapgeulation and the

recruitment proceduré&™.
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The GMKL intervention evaluated in this thesis iscanmunity-based “sport plus”
programme in Gulu municipality. The participantduntarily register and the target
population is influenced by the objectives of teatcibuting stakeholders. These focus on

peace-building and improving adolescent health.

In this chapter, | endeavour to explore who isstging for the GMKL in Gulu according to
differences in age, division and school. | wi@kconsider if a history of abduction during
the war and the associated stigma are barrie@cfm@ssing the programme in the community.
It is also important to assess if the participamttude adolescents who have low PF and/or
poor MH. The aim is to establish if the GMKL pragmme is actually reaching those who
have the greatest need when considering the oukometerest. The results will contribute
to interpreting the outcomes of the subsequent ang@zaluation of the intervention

(CHAPTER 8).
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7.3) Methods

7.3a) Study design

The study was cross-sectional and used the ddtavéna collected at M1 (CHAPTER 6).
The GMKL was the intervention evaluated in the gt(AIPPENDIX A16). The voluntary
subscription of young adolescents for the GMKL wason-random allocation process (NC).
A total of 678 young adolescents (511 boys, 16l8)giegistered for the programme. The
subjects measured at M1 who registered for the GNtifined group [T+W]. Those who did

not register for the programme but were measurddilawere in group [O].

FIGURE 7.1: Diagram representing subject recruitmern and study design

26 July - 06 Aug, | 11 Sept, 18 Sept,
2010 2010 2010
AW
M1 —» NC |
i o
LEGEND:

Subject recruitment

NC | Adolescents register for the GMKL (NOTE: nondlam)

[T+W] | Eligible adolescents registered in the GMKL

[O] Eligible adolescents NOT registered in the GMKL

Study design and data collection

M1 | Initial case-study measurement (PF, MH)

7.3b) Sample size calculation

The sample size calculation for comparing two gsotlyat was initially described in Chapter
6 was relevant to the current study (SECTION 6!38}°5°! However, the comparison
between registered vs. NOT registered was adjudstezh expected uneven sample size.

Based on previous experience, the GMKL coordinastsnated that approximatéeiy of the
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boys and/y, of the girls in the community would register foetleague. These ratios were

used to adjust the required sample sizes for thigparison (TABLE 7.1)*%

TABLE 7.1: Calculated minimum sample sizes for thestatistical analysis in the
programme reach assessment in Gulu - stratified bgender

- . Required sample size (n)
Statistical analysis Gender
Group 1 Group 2 Total
Comparison of registered Boys Registered: 64.89 (65) NOT reg.: 259.55 (260325
vs. NOT registered Girls Registered: 53.51 (54)|  NOT reg.: 535.10 (586590

It is important to note that the sample size caltohs were completed before M1 (SECTION
6.3b). The results were considered along witmtlmaber of pupils enrolled in P6 when

deciding how many schools were assessed at M1 (88C®.3c).

7.3c) Subject recruitment

The same subjects as recruited in Chapter 6 weheded in this study (SECTION 6.3c).

7.3d) Subject identification and tracking procedures

The procedures for subject identification and thaglkcomprised collecting the same

information at M1 and NC as described for pilotitegsin Chapter 5 (SECTION 5.3d).

7.3e) Outcome variables and metrics

The same outcome variables and metrics as assasSadpter 6 were used in this study

(SECTION 6.3€).

7.3f) Data collection procedures

The data collected at M1 in Chapter 6 were useabigstudy (SECTION 6.3f).
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7.3g) Data analysis and presentation

All of the quantitative data were cleaned and ckddkr outliers prior to commencing the
analysis. The underlying assumptions for eaclissitdl test were also verified before
proceeding. The reporting of descriptive statsstar each of the variables included the crude

mean, 95% CI and sample size (n).

i) Sample distribution
The sample of eligible adolescents who completedid4 described according to registration
for the GMKL. The results were stratified by gendee, division, school and history of
abduction. The absolute number of subjects angrbgortional representation at each level
of the stratified data were tabulated to identifgparities in the distribution of the sample at

the time of registration.

i) Reach of Gum Marom Kids League (self-selection bias
Descriptive statistics for all outcome variablegtfied according to registration for the

GMKL and gender were calculated. The results weesented in a summary table.

An independent t-test was used to compare the ecnedms of each outcome variable at M1

for registered vs. NOT registered subjects. Thealte were presented graphically.

A univariate ANOVA was used to repeat this analgslpisted for age, division, school and

history of abduction. Significant findings werdtdated.

7.3h) Ethical approval

Ethical approval was obtained from the same estdgedescribed for pilot testing in Chapter

5 (SECTION 5.3h).

163



7.4) Results

7.4a) Sample distribution

A total of 618 boys and 846 girls eligible for tG&KL were measured at M1. Of these

young adolescents, there were 146 boys and 8lvgidsregistered for the GMKL [T+W].

This proportion was slightly lower than expectedy®~23.6%, girls ~9.6%). Therefore,

there were 472 boys and 765 girls who were measairbtd and did not register for the

GMKL [O]. A variable number of these subjects aptait of testing for each of the

outcomes measured at M1 (FIGURES 7.2 & 7.3).

FIGURE 7.2: Flow diagram of the sample for the boyprogramme reach at M1 in Gulu

M1 eligible for the GMKL - Boys

LEGEND
= Group [T+W]
= Group [O

Total (n=618)
BFA/HFA (n=618)
SBJ (n=611)
MSFT (n =615)
APAI (n =613
I 4
Registered for the GMKL [T+W]
Total (n = 146)
BFA/HFA (n=146)
SBJ (n=144)
MSFT (n = 145)
APAI (n =145

FIGURE 7.3: Flow diagram of the sample for the girs programme reach at M1 in Gulu

M1 eligible for the GMKL - Girls

LEGEND
= Group [T+W]
= Group [O

Total (n = 846)
BFA/HFA (n=845)
SBJ (n = 836)
MSFT (n=831)
APAI (n =841)
r'd
Registered for the GMKL [T+W]
Total (n=81)
BFA/HFA (n=281)
SBJ (n=81)
MSFT (n=81)
APAI (n =81)
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When considering the adolescents who were measititdd, the number and proportion who
registered for the GMKL were higher for boys thandirls (boys: n=146, 23.62%; girls:
n=81, 9.57%). There was also variation in the nunalbsubjects who registered for the
GMKL according to age, division and school thatdaled different patterns between the

genders (TABLE 7.2).

Although 11-year-old boys were the least represkatge group at M1, of the adolescents
who were measured, they were the most likely testegfor the GMKL (boys: n=14,

31.82%). In contrast, 11-year-old girls measutedh had the lowest proportion who
registered for the GMKL (girls: n=6, 6.53%). 13ayeld adolescents captured at M1 had the
highest number of registrants for the GMKL in bgdnders (boys: n=63, 26.92%, girls:

n=35, 11.95%). This was also the highest propeitiahe girls sample (TABLE 7.2).

There were clear differences in the registratidgesdetween the divisions when comparing
the adolescents measured at M1 (TABLE 7.2). Lalosion had the lowest proportion of
subjects measured at M1 who registered for the GMKhoth genders (boys: n=22, 17.89%;
girls: n=5, 3.47%). Boys measured at M1 from Lahidd the highest proportion who
registered for the GMKL (boys: n=49, 29.88%). Bayd was the least represented division

for girls at M1, but had the highest proportionis¢égred for the GMKL (girls: n=9, 15.79%).

A school-level variation in registration for the B\ was also evident (TABLE 7.2).
Although there were gender-based variations ingestration rates from different schools,
GPub (boys: n=27, 37.50%; girls: n=29, 27.88%) Bhd@boys: n=16, 48.48%; girls: n=12,
18.18%) had the highest proportion of participdrds» M1 in both genders. GPol was the
largest school contributing to M1, but had the lstn@verall registration rate for the GMKL

(boys: n=12, 10.91%; girls: n=4, 2.60%).
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A history of abduction did not appear to be a leartdo adolescents registering for the GMKL
in either gender (TABLE 7.2). Of the subjects nuead at M1, there was a higher proportion
register for the GMKL who reported abduction (bays25, 28.74%; girls: n=16, 10.88%)

than those who were NOT abducted (boys: n=121922; girls: n=65, 9.30%).

TABLE 7.2: Sample distribution for subjects measur@ at M1 who registered for the
GMKL in Gulu - stratified by age, division, schooland history of

abduction

Total no. Boys registered | Total no. | Girls registered

Independent variable| of boys for the GMKL of girls for the GMKL

(Np) n % of Ny (Nrg) n % of nqg

11 44 14 31.82 92 6 6.52

Age in 12 141 28 19.86 177 17 9.60
years 13 234 63 26.92 293 35 11.95
14 199 41 20.60 284 23 8.10

Bardege 48 12 25.00 57 9 15.79

Division Laroo 123 22 17.89 144 5 3.47
Layibi 164 49 29.88 209 3( 14.35
Pece 283 63 22.26 436 37 8.49

CccC 49 13 26.53 60 2 3.33

GPol 110 12 10.91 154 4 2.60

GPrs 71 25 35.21 98 5 5.10
GPub 72 27 37.50 104 29 27.88

School GTwn 35 4 11.43 44 3 6.82
HR 79 17 21.52 110 15 13.64

LL 33 16 48.48 66 12 18.18

LC 66 16 24.24 93 8 8.60

PP 64 8 12.50 82 3 3.66

SP 39 8 20.51 35 0 0.00
History of Yes 87 25 28.74 147 16 10.88
abduction No 531 121 22.79 699 6% 9.30
Total 618 146 23.62 846 81 9.57

NOTE: ny, is the total number of boys who completed M1 facleof the sub-populations identified within thenpée.
NOTE: nyg is the total number of girls who completed M1 déaich of the sub-populations identified within thengle.

The difference in sample distribution for gendge adivision, school and history of

abduction supported their inclusion as adjustmactofs in the subsequent data analyses.
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7.4b) Reach of Gum Marom Kids League (self-selectidbias)

i) Descriptive statistics

The mean and 95% CI of all outcome variables atWwdfe calculated for the subjects who

were registered vs. NOT registered for the GMKL BILAS 7.3 & 7.4).

TABLE 7.3: Crude mean and 95% CI of the PF outcomes$or the Gulu sample at M1 -
stratified by gender and registration for the GMKL

Registered for BFA HFA SBJ MSFT
the GMKL (z score) (z score) (cm) (level complete)
-0.631 -0.463 185.90 6.25
Yes
(-0.762--0.499) (-0.62%>-0.304) (182.595189.21) (5.946.56)
Boys (n=146) n=146 n=146 n=144 n=145
(N=618) No -0.649 -0.452 181.80 5.94
(-0.732--0.566) (-0.548+-0.360) (179.98>183.67) (5.76+6.12)
(n=472) n=472 n=472 n=467 n=470
Yes -0.261 0.172 166.53 4.23
(-0.449--0.073) (-0.015-0.359) (162.6%>170.39) (3.83-4.63)
Girls (n=81) n=81 n=81 n=81 n=81
(N=846) NG -0.208 -0.086 163.42 3.51
(-0.273--0.144) (-0.150+-0.022) (162.19>164.67) (3.39>3.63)
(n=765) n=764 n=764 n=755 n=750

TABLE 7.4: Crude mean and 95% CI of the MH outcomedor the Gulu sample at M1

- stratified by gender and registration for the GMKL

Registered for TT K P ML DT AT
the GMKL (score) (score) (score) (score) (score) (score)
Yes 10.65 8.09 10.90 8.57 22.96 29.20
(9.65-11.65) (7.278.91) (9.94-11.86) (7.78-9.36) (20.93-24.99) | (26.84>31.59)

Boys | (n=146) n=145 n=145 n=145 n=145 n=145 n=145
(N=618) No 11.65 8.82 11.80 8.77 24.91 31.35
(11.09-12.21) (8.35-9.29) (11.25-12.35) (8.36-9.18) (23.86-26.02) | (30.08>32.65)

(n=472) n=468 n=468 n=468 n=468 n=468 n=468
Yes 15.37 11.86 15.25 10.35 32.37 39.95
(13.88-16.86) | (10.56+13.22) | (13.68+16.87) | (9.32>11.38) | (29.18+35.56) | (36.28+43.62)

Girls (n=81) n=81 n=81 n=81 n=81 n=81 n=81
(N=846) NG 15.19 11.72 14.63 10.13 31.74 39.22
(14.68-15.70) | (11.3%>12.13) | (14.15-15.11) | (9.86-10.46) | (30.76-32.73) | (38.07>40.37)

(n=765) n=760 n=760 n=760 n=760 n=760 n=760
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i) Statistical findings
| found that voluntary registration for the GMKL waffected by a self-selection bias for
subjects who performed better in the SBJ and MSHTe underlying assumptions for the
analysis of all outcome variables for adolesceadsstered vs. NOT registered for the GMKL

were satisfied (APPENDIX A17).

When analysing the crude means for the PF outc@nables, there was no significant
difference at M1 between registered vs. NOT regestéor boys BFA [p= 0.831], HFA
[p=0.916] and MSFT [p=0.104]. Boys who registefedthe GMKL jumped significantly
further at M1 in the SBJ [p=0.036]. The girls wiegistered for the GMKL performed
significantly better at M1 on the MSFT [p<0.001ddmad a higher mean HFA [p=0.014].
There was no significant difference between theigsdor girls BFA [p=0.619] and SBJ
[p=0.130] (FIGURES 7.4 — 7.7).

FIGURE 7.4: Comparison of the crude mean and 95% Cbf BFA for adolescents in the

Gulu sample at M1 who were registered and NOT regiered for the
GMKL - stratified by gender

L Registered for GMKL ~ ~TTTTTTo

T A Rt 2T Tt iy ¢ -EE R TR,
(n=146)  (n=472) (n=81) (n=764)

Unadjusted mean BFA (z score)

* P < 0.05 1 (| BoyS
o P < 0.01

Kok p<0001 -

O Girls
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FIGURE 7.5: Comparison of the crude mean and 95% Cbf HFA for adolescents in the

Gulu sample at M1 who were registered and NOT regisred for the
GMKL - stratified by gender

Unadjusted mean HFA (z score)

0.4

0.3 A

0.2 -

O Boys
= P < 0.01

**xx P <0.001 - 8 Girls

FIGURE 7.6: Comparison of the crude mean and 95% Cbf the SBJ for adolescents in
the Gulu sample at M1 who were registered and NOTegistered for the

GMKL - stratified by gender

Unadjusted mean SBJ (cm)
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190 A
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+ p <0.05 O Boys
_____________________________________________ x= P <0.01 .
* =+ P <0.001 & Girls
Yes No Yes No
(n=144) (n=467) (n=81) (n=755)

Registered for GMKL
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FIGURE 7.7: Comparison of the crude mean and 95% Cbf the MSFT for adolescents
in the Gulu sample at M1 who were registered and NDregistered for the
GMKL - stratified by gender

* p<0.05 I Boys
6 VA T w P < 0.01 )
E *xx D <0.001 W Girls
o
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o
o
Q
O
n
=
c 3 -
15}
£
o o I
o}
2
5 LT
(]
c
- 0
Yes No Yes No
(n=145) (n=470) (n=81) (n=750)

Registered for GMKL

There was no significant difference at M1 betwdendrude means of the boys who were
registered vs. NOT registered for TT [p=0.090],3<(.134], P [p=0.119], ML [p=0.643], DT
[p=0.095] and AT [p=0.118]. The girls sample demstosted similar insignificant MH
differences for TT [p=0.832], K [p=0.833], P [p=68&], ML [p=0.686], DT [p=0.702] and

AT [p=0.700] (FIGURES 7.8 & 7.9).
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adolescents in the Gulu sample at M1 who were reggsed and NOT

FIGURE 7.8: Comparison of the crude mean and 95% Cbf the boys MH outcomes for
registered for the GMKL
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The statistical analyses were repeated after andgute data for age, division, school and
history of abduction. The differences betweennigans for subjects registered vs. NOT

registered remained insignificant for all of the Mdtcomes for both the boys sample (TT
[p=0.417], K [p=0.754], P [p=0.743], ML [p=0.424)DT [p=0.912], AT [p=0.856]) and the

girls sample (TT [p=0.629], K [p=0.937], P [p=0.§2NML [p=0.587], DT [p=0.804], AT

[p=0.803]).

When considering the PF outcomes for the adjusatalid the boys sample, the difference
between the group means was no longer statistisgjhyjficant for the SBJ [p=0.115]. It also
remained insignificant for boys BFA [p=0.929], H#=0.299] and MSFT [p=0.262]. The
adjusted data for the girls sample demonstratedasinesults to the crude analyses for BFA
[p=0.753]. The statistically significant differembetween the group means was strengthened
for girls HFA [p=0.007] and was maintained at ahygsignificant level for the MSFT
[p<0.001]. The adjusted data also indicated tirét @ho registered for the GMKL

performed significantly better at M1 in the SBJQ@342] (TABLE 7.5).

TABLE 7.5: Univariate ANOVA comparing the mean of the PF outcomes for registered
and NOT registered adolescents in the Gulu sampld M1 - stratified by
gender and adjusted for age, division, school anddtory of abduction

BFA HFA SBJ MSFT
Gender (z score) (z score) (cm) (level complete)
Boys F=0.008 F=1.080 F=2.499 F=1.264
(N=618)
Girls F=0.099 F=7.274 F=4.158 F=11.137
(N=846) *% * *kk

NOTE: Means compared using a model Il sum of segianalysis (unbalanced groups with no empty fmlithe selected fixed factors).

NOTE:* Denotes a significant difference between registese NOT registered adolescents (* p<0.05, ** 9&0*** p<0.001)
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7.5) Preliminary discussion

7.5a) Principal findings

There were differences in the distribution of taengple in each registration group that varied
according to gender, age, division and schoolhistory of abduction did not appear to be a
barrier to participating in the GMKL and there wéigher registration rates for the boys who

had been in “the bush” when compared to their peers

After adjusting for these differences, the girlaaieed by the GMKL were significantly taller
and performed better in the SBJ and MSFT. Therenasignificant self-selection bias for
boys registering for the GMKL. However, there wasend suggesting that the boys who

performed better in the SBJ and MSFT were mordyliteereqgister.

7.5b) Limitations and strengths

The current study used the same data and crossrsdanethods as described in Chapter 6.
Consequently, it shared several of the same limitatand strengths (SECTION 6.5b). This
included concerns about the measurement validiti@modified metrics and the unknown
clinically relevant effect size for each of the mrned'’®. However, there were some
additional limitations associated with the registna process. These contributed to
anomalies in the sample distribution between tigestered vs. NOT registered groups and

were considered when applying the statistical matHé*%%!

The high levels of school absenteeism and measuterh@eligible subjects reported in
Chapter 6 also affected the sample size in theentistudy (SECTION 6.4a). This was
compounded by lower levels of registration thaneetgd. However, the sample size

appeared to be adequate for the analyses in thdg.siThe compromises in statistical power
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caused by adjusting the data for potential confemmdontinued to be offset by oversampling

[179,201]

The greatest strengths of the current study wéagekto its design and the use of locally
adapted assessment methods. Embedding the meastsemthe school system was the
most effective way to collect data from a repreaswv cross-section of the community to
assess the reach of the GMKL. It also provideelialsle means for identifying and tracking

subjects measured at M1 who registered for therpnome.

7.5¢) Mechanisms and implications

Articulatingwho is actually reached by SfD interventions is a canmaversight in
programme evaluatiods®. Implementing organisations often make inflated broad
claims based on factually correct data that arelpoepresentet®*>?°®! This makes it
difficult to compare the reach of the current sttmprevious evaluations of SfD
programmes. Therefore, the results were intergnetth reference to my fieldwork

observations and the existing evidence base fat ppdicipation.

The current season of the GMKL reached 400 youwnteadents (240 boys, 160 girls), 32
volunteer coaches, six volunteer referees and sgaeinemployees in Gulu municipality.
Although it was only statistically significant ftine girls sample, it appeared that those who
were physically fitter were more likely to regisfer the programme. This self-selection bias
was probably caused by the voluntary registratimeess'’*1%! Review level evidence
suggests that competence is a key determinanbof sarticipation in young peop!&®2°"!
Therefore, it is likely that adolescents voluntarggistering for a SfD intervention would

already engage in more PA and have higher PF tleangeers.
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The disparities in subject recruitment at M1 ddsamliin Chapter 6 and the disproportionate
distribution in the registration groups accordiogge, school and division also affected the
reach of the programme. It is likely that the loma and distance to the registration sites
were influential on these factors (APPENDIX AZ¥. This may have contributed to the
high registration rates for students at GPub an@s.ell as the poor recruitment levels from
SP and GTwn. The exceptions to this observatiohddoe explained by fieldwork
observations of differences at the school levaPolGiad an academic focus and conducted
some Saturday morning classes that coincided Wwéhdgistration period. PP hosted
separate peace-building activities that were osghby another NGO in Gulu. This
attracted many of the PP students and took platteeatame time as the GMKL registration.
Since most adolescents attended a school closkdarevthey lived (SECTION 6.4a), these

factors also explained the disparities in regigirabetween divisions.

The stigma associated with a history of abductidmat appear to affect the proportion that
voluntarily registered for the GMKL. Previous phgsocial interventions in Gulu

specifically for abducted adolescents compromiked teintegration in society, but may
have contributed to making them more willing toiségy for the GMKL4"*8] Annan et al
(2006 & 2008) warned against programmes that isdlpteviously abducted adolescents and
these results indicated that targeted recruitmarhis population may not be necessary for
SfD interventions in Gullt***8l However, it is not known whether there was dthea
difference between the previously abducted adofdsaeho were registered vs. NOT

registered for the GMKL. There was an insufficisample size to investigate this further.

The results of the current study indicated seweesls to improve the reach of future GMKL
interventions. Firstly, the implementing organisas should consider whether the current

model is appropriate for their aims and the comtyumeeds. The “sport plus” approach is

175



the most suitable for PF and PA objectives and avgment in these outcomes may also
mediate MH benefit§%"120122138] The community needs analysis indicated a gedefadit

in aerobic capacity and persistent MH problemsdol@scents who were abducted during the
war (CHAPTER 6). Therefore, the “sport plus” apar was appropriate for these outcomes
in the current study. However, the self-selech@s inherent to the voluntary community-

based registration process meant that the GMKLuméikely to engage those most in need.

It was also evident from the needs assessmend thHD intervention aimed at PA and PF is
unlikely to have an impact on MH in the target plagion. Consequently, the MH objectives
may be better served by a “plus sport” apprd&@t>"! This may also be the case for the
peace-building objectives of the implementing pamgn A community needs analysis and
baseline measures for peace-building were notdeclun this thesis due to limited resources,
expertise and explanatory theoretical models. &fbee, it is not possible to comment on
whether the allure of sport effectively engagedsthmost in need of a peace-building

intervention.

Despite this, there is sufficient evidence to ssgtigat a review of the registration process
may be beneficial for the GMKL. Voluntary partieijpon did not specifically target the
population most at risk according to the progranminjectives and/or the results of the
community needs analysis. Therefore, the reatheointervention was completely
dependent on the attraction of playing sport and whs available to participate in the
programme. Active promotion of the GMKL in resperte the community needs analysis
prior to registration may improve the representatbat-risk groups. This requires a clear

understanding of the barriers to participatfSfi>®!
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The distribution of the registrants suggested filiare programmes should introduce more
registration sites to ensure better accessibiityybung adolescents in all divisions of the
municipality. Gender equity also needs to be axtor@ and may require concerted efforts to
build community support for girls playing sportcH®ols should be included in the planning
process to improve engagement and minimise schethdkes. However, these are likely to
be difficult tasks considering the infrastructuvaitable in Gulu, local gender norms and

challenges associated with planning and time manage(CHAPTER 3).

The implications on future research of the limaas and strengths in the current study are
similar to those described in Chapter 6 (SECTIOBtS. This includes adjusting for age,
school, division and history of abduction in thatistical analyses when using these data.
Consideringvho was actually reached in the context of the loegds and programme
objectives is also important when interpretingribgults of the subsequent GMKL impact

evaluation (CHAPTER 8).
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7.6) Summary box

REACH OF THE GUM MAROM KIDS LEAGUE IN GULU

- The concerns about measurement validity and sadigtigbution identified in Chapters
5 and 6 persisted in the current study. Age, @imisschool and history of abduction

were adjusted for in the statistical analysis.

- Voluntary registration for the GMKL resulted in elfsselection bias for subjects who

performed better in the SBJ and MSFT. This wasenpoonounced in the girls sample.

- Division- and school-level differences in the réxgison proportions were caused by th

11%

location of the registration sites and specificwies at GPol and PP.

- A history of abduction did not appear to be a learto registering for the GMKL.

- Voluntary community-based registration for SfD mventions may not effectively reach

those who have the greatest need if improving RFakis the objective.

- Future GMKL programmes in Gulu should modify retment methods to reach a mor¢
representative sample and address the needs acbitim@unity by:
» Introducing more registration sites in all divissoof the municipality;
» Engaging schools in the intervention planning pssce
» Building local support for the participation of Igiin sport;

* Promoting the programme to at-risk groups priaregistration.

- The subsequent impact evaluation for the GMKL stioul
» Considemwho was actually reached by the intervention in thetext of the local
needs and the programme objectives;

» Use statistical methods that adjust for disparitiethe sample distribution.
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CHAPTER 8

Impact of a Sport-for-Development Intervention on he Physical Fitness,

Mental Health and Physical Activity of Young Adolegents in Gulu, Uganda

8.1) Purpose of chapter

The purpose of this chapter is to evaluate the anpia SfD programme in Gulu. | will use
the measurement protocols developed in Chaptecértduct a longitudinal assessment of PF
and MH in young adolescents. The data collectehapter 6 form the baseline measures
and the initial group allocation for the study veescribed in Chapter 7. PA will also be
measured in a sub-sample of the subjects to trlategthe results of the longitudinal analysis
and assess the “dose” of the intervention. Theltewill be used to indicate the programme

impact on the PF, MH and PA of the GMKL particigaint comparison to their peers.
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8.2) Introduction

The cross-cutting nature of sport means thatgold as a "cure-all" in the development sector

[106-210] 1t js portrayed by many stakeholders as anvetgion that has an essentially positive

impact and is as simple as organising sports éetyiplaying educational games or providing
. . [63(21,136,137]

equipment covered in messages that promote théapenent agend . However,

often little consideration is given to the sustaihity of these processes and the actual effect

of the programme on the beneficiariés* 12!

The paucity of evidence and theoretical framewdoksSfD interventions has contributed to a
growing tension between implementing and fundingreais (SECTIONS 2.9 & 2.10)
[71.115.123] " |ncreasing competition for funds and generapsicism towards the NGO sector
has led to a demand for greater accountabilityag@mmme deliveri#*>*252%! |n response,
the role of M&E for SfD interventions has been fmfdo evolve from the “something is
better than nothing” approach that has previouslyg@ded humanitarian and development
organisation§="?*% It is now widely accepted that the evaluatiopfgramme impact in

the SfD sector is in need of significant overh&3>13"!

However, M&E in most of the SfD sector remains raentary. There appears to be limited
scope for independent evaluation that assessesapnote effectivenes&®%! Existing
reports from SfD organisations tend to reinforae pbsitive rhetoric that is evident
throughout the sector and are often aimed at segturther funding®*?%*?® There is
typically a focus on overly ambitious objectivesilautcomes to satisfy the demands of
donors rather than addressing the self-determiimesl @f the community and implementing
organisation&§>121125:138.138] Ths 5 often portrayed through narrative stoésuccess
accompanied by photo opportunities, which captaridirsg and active children for

promotional reasor&*”.
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Academic practitioners conduct research that haactical focus and are ideally placed to
contribute to introducing scientific rigour to M&tesign and outcome measuremétit
Researchers can contribute to programme developoyezgtablishing true causal
relationships using methods that adequately aslsespiality of intervention delivery and the
subsequent level of impd@t®. However, it is important to recognise the distions

between the perspectives of the scientists anditioaers'?.

The impact evaluation of the GMKL intervention mgt thesis uses scientific methods to
assess the effectiveness of the programme, butradeésform the implementers about the
process of deliver{f). Achieving the optimal level of evidence is baled with the

pragmatic and ethical constraints of assessingtbgramme outcomé®®. This is informed
by my fieldtrip experiences in Gulu and extensilanping with the organisations delivering
the intervention. It also takes into account #wutts of the measurement method pretesting

(CHAPTER 5) and the community needs analysis (CHARD).

In this chapter, | work with the organisations defing the GMKL in Gulu to design an
impact evaluation that is feasible and causes nahtisruption to programme delivery. | use
metrics that are adapted to the resources anditgpaailable in Gulu. Stringent academic
and ethical standards are observed with respeétdiooli cultural norms and ongoing local
development. In doing this, | endeavour to makeeaningful contribution to the evidence
base for the impact of SfD programmes implemermngebst-conflict environments within

developing countries.
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8.3) Methods

8.3a) Study design

The study was designed as an impact evaluatiodmeo&MKL (I). It built on the data

collected at M1 (CHAPTER 6) and the subsequentuetdion registration process

(CHAPTER 7). It comprised an RCT nested withirohart study and triangulated with a

cross-sectional study. These three components weti@odologically interdependent

(FIGURE 8.1).

FIGURE 8.1: Diagram representing subject recruitmer and study design
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2010
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2010
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2010
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2010

M1 ——>

NC

LEGEND:

Subject recruitment

A7

RC

N

[T]

W]

[O]

—> |
PA measure

—>

> 1 x week per
school tested

weeks duration

> M2

NC

Adolescents register for the GMKL (NOTE: non-gtam)

RC

Randomly select the GMKL participants from albkescents who registered

[T] | Eligible adolescents patrticipating in the GMKlintervention group

W]

Eligible adolescents wait-listed in the GMKL — wh#t group(NoTE: Boys only)

[O]

Eligible adolescents NOT registered in the GMKL

Study design and data collection

M1

Initial case-study measurement (PF, MH)

M2

Follow-up measurement immediately after the GMKiidhes (PF, MH)

| | Intervention (i.e. the GMKL season)
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The GMKL was an 11-week SfD programme coordinatethk RCI and delivered as a joint
venture between local and international NGOs. GMKL model was a fusion of the
programmes previously delivered by the funding mmaglementing partners in Gulu. Several
facets of the intervention evolved during its depshent and implementation that were in
response to unexpected logistical and/or environah@mterruptions (e.g. weather, demands
of programme staff and volunteers, local time managnt and planning, funding provision).
The GMKL model described was the final programmat thas actually delivered and

evaluated (APPENDIX A16).

Prior to the intervention evaluated in this casedgt there had been no community-based SfD
league for adolescents aged 11-14 years delivar€diliu for a period of 15 months.
Therefore, the assessment of PF and MH at M1 vkas t@as a true baseline for the RCT and

cohort study (FIGURE 8.1).

The over-subscription of boys for the GMKL programpresented an experimental
opportunity. The boys who registered for the GMKére randomly allocated (RC) into an
intervention [T] or wait-list [W] group. The rangdvsation procedures in this study were
computer-generated using Microsoft Excel numbercalion. All of the girls who registered
were included in the intervention since their numiias approximately equal to the places
available in the GMKL programme. These girls fodhgeoup [T]. The subjects measured at

M1 who did NOT register for the GMKL formed group][

After implementing the intervention, repeat meas\{i2) were taken in each of the 10 target

schools previously identified (SECTION 6.3c). Thig the subjects from M1 to M2 in each

of the groups enabled a within-group comparisothefoutcome variables over time.
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The cohort study contrasted groups [T] vs. [W+Ofha boys sample and groups [T] vs. [O]
in the girls sample. The RCT compared the boysrweintion [T] vs. wait-list [W] groups.
The “disappointment effect” of being wait-listedutd also be assessed by analysing the

difference between the boys in groups [W] vs. [O].

The purpose of collecting PA data was to providesisectional validation for the impact of
the GMKL intervention and to assess its “dose’wdis conducted in a sub-sample of the
boys in groups [T] and [W]. A group of seven sabgewere assessed each week during the
intervention. PA measurement commenced on Fritayn@on and was completed one week
later on the following Friday morning. This enabkax full days of measurement for the

boys from each of the schools included in the P#essment (FIGURE 8.1).

8.3b) Sample size calculation

The sample size (n) for the PA cross-sectionalystvas dictated by the duration of the

intervention and the capacity to collect seven lecometer measurements per week.

The sample size calculation for comparing two gsotigat was initially described in Chapter
6 was relevant to the current study (SECTION 6!3B)}%1%! However, the RCI and RTL
estimated that there would be an additional 5% to$sllow-up due to school absenteeism
and/or opt out of measurement at M2. The samptiledions for the number of subjects in

each group were adjusted proportionally (boys:10€.28 (110), girls: n = 102.41 (103yJ°.

In the current study, the within-group comparisoetpuired half the sample size of that when
comparing independent group¥*°”! Therefore, the required sample size for thestyaas

was adjusted accordingly (TABLE 8.1).
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The between-group analyses were adjusted for amcéegh uneven sample size. Based on
previous experience, the GMKL coordinators estimhabat twice as many boys as places
available in the league would register. Therefdreas expected that the RCT would divide
the registered boys approximately evenly betweengg [T] vs. [W] and they would each
comprise'/s of the boys in the community. The GMKL coordinatalso expected that the

Y1,0 registration rate for girls in the community wotie insufficient to establish a control
group. These ratios were used to adjust the redsample sizes for each of the groups in the

RCT and cohort study comparisons (TABLE 819.

TABLE 8.1: Calculated minimum sample sizes for thestatistical analyses in the impact
evaluation of the GMKL intervention in Gulu — stratified by gender

. , Required sample size (n)
Statistical analysis Gender
Group 1 Group 2 Total
o _ Boys Measures at M1 and M2: 54.64 (55) 55
Within-group comparisons :
Girls Measures at M1 and M2: 51.21 (52) 52
Between_group Comparison Boys [T] 61.47 (62) [W+O] 491.76 (492) 554
- cohort study Girls [T]: 56.33 (57) [W+0]: 563.23 (564)| 621
Between-group comparison| _Boys [T]: 109.28 (110) [W]: 109.28 (110) | 220
- GMKL impact (RCT) Girls NA NA NA
Between-group comparison|  Boys [W]: 61.47 (62) [O]: 491.76 (492) | 616
- "disappointment effect" Girls NA NA NA

NOTE: When calculating the required total n for tHsappointment effect" the number of subjects wioald be allocated to group [T]
was also taken into account

It is important to note that the sample size caltahs were completed before M1 and GMKL
registration (SECTION 6.3b). The results were aered along with the number of pupils

enrolled in P6 when deciding how many schools vassessed at M1 (SECTION 6.3c).

8.3c) Subject recruitment

All subjects eligible for the GMKL and tested at MilChapter 6 were recruited into the

longitudinal studies assessing PF and MH (SECTICBd)6
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Boys who registered for the GMKL and were measatddl were eligible for PA
assessment. Target schools were allocated oneaf€ek measurement for every 10 eligible
boys in attendance (FIGURE 8.1). This was to enthwe capacity to measure seven subjects

per week was fulfilled in schools where attendaiates were as low as 70% at M1.

The order in which schools undertook PA measurenvestgenerated randomly. For
convenience, consecutive weeks were used in schwlsinderwent more than one week of

PA assessment (TABLE 8.2).

Separate lists for groups [T] and [W] were geneatatieeach school. The boys on these lists
were ordered randomly. Every week PA measurenvesits conducted for the first three
subjects on each of the group lists at the selestbdol. The seventh measure each week was
randomly allocated to the next boy on the listithex group [T] or [W]. Boys who were

absent from school at the time when PA measureomnimenced were replaced by the next

subject on the list who was in attendance (TABLE.8.

TABLE 8.2: Randomly selected order for PA measurema in the eligible
target schools in Gulu and the number of boys testieper group

No. registered | Week for PA No. of PA measures
School
for the GMKL measurement Group [T] Group [W]
CcC 13 3 3 4
GPol 12 7 4 3
GPrs 25 8&9 7 7
GPub 27 4&5 7 7
GTwn 4 - 0 0
HR 17 6 3 4
LL 16 1 4 3
LC 16 2 4 3
PP 8 - 0 0
SP 8 - 0 0
Total 146 ] 32 31
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8.3d) Subject identification and tracking procedures

The procedures for subject identification and thaglkcomprised collecting the same
information at M1, NC and M2 as described for pikdting in Chapter 5 (SECTION 5.3d).
This information was also used to minimise samplgamination of the subjects in groups

[T], [W] and [O] throughout the intervention period

At M2 the subjects were also asked if they regestdor the GMKL and if so, whether they
participated in the programme or were wait-listdthese responses were cross-checked with
the details described above. In cases of ambiginéyclass teachers assisted the assessors

and the subject was approached within the schaihgédor clarification.

8.3e) Outcome variables and metrics

The outcome variables and metrics comprised the ¢aats and techniques described for PF,
PA and MH in the pilot testing in Chapter 5 (SECINIG.3e). However, HFA was not
included in the current study because it is a nreasiuchronic malnourishment and it was not
expected to change as a result of the SfD inteimentWhen calculating the age of the

subjects for BFA at M2, it was adjusted to be 3 themlder than at M1 (i.e. M = [Yx12]+9).

8.3f) Data collection procedures

The data collection at M2 followed the same proceslias described for the assessment at
M1 in Chapter 6 (SECTION 6.3f). For the PA meamants, the assessors collected the
accelerometers from the subjects each Friday anthldaded the data stored from the
preceding week using the ActiLife Software v5.5heTaccelerometers were then charged and

calibrated before they were redistributed to a gesup of boys in the afternoon.
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8.3g) Data analysis and presentation

All of the quantitative data were cleaned and ckddkr outliers prior to commencing
analysis. The underlying assumptions for eaclissitdl test were also verified before
proceeding. The reporting of descriptive statssfar each of the variables included the crude
mean, 95% CI and sample size (n). Only subjects eampleted both M1 and M2 for the
outcomes of interest were included in the analgststhe level of programme uptake was not

accounted for in the statistical tests.

i) Sample distribution
The sample of eligible adolescents who completecaltd M2 was described according to
group allocation for the GMKL. The results wereasfied according to gender, age,
division, school and history of abduction. Theadbte number of subjects and the
proportional representation at each level of thatified data were tabulated to identify

disparities in the distribution of the sample icle@xperimental group.

i) Impact of the Gum Marom Kids League (cohort study)
Descriptive statistics at M1 and M2 were calculdtadall outcome variables stratified
according to gender and cohort study group (i.gsbd] vs. [W+QO]; girls: [T] vs. [O]). The

results were summarised and tabulated.

A paired t-test was used to assess the within-gobapges between M1 and M2 for the crude
means of all the outcome variables (i.e. boys: MIM2 for [T] and [W+O]; girls: M1 vs.

M2 for [T] and [O]). The results were presentedmnically.

A repeated measures ANOVA was used to comparehtrege A) from M1 to M2 in the
group means for those in the intervention vs. abritre. boysA[T] vs. A][W+QOJ; girls: A[T]

vs.A[O]). The analysis was initially completed usihg crude data for each outcome. It
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was then repeated adjusting for baseline valuesl@ib). The analysis was then repeated
again adjusting for baseline, age, division, sclaoal history of abduction (Model 2). The
results for all of the between-group analyses dlsaessed the intervention effect in the cohort

study were summarised and tabulated.

iii) Impact of the Gum Marom Kids League (randomised cotrol trial)
The data analysis and presentation for the RCovat the same procedures as the cohort
study (SECTION 8.3gii). However, the sample waly twoys and the descriptive statistics
were stratified according to intervention group.(boys: [T] vs. [W] vs. [O]). All of the
within-group changes in crude mean were examinedl{oys: M1 vs. M2 for [T], [W], [O]).
The assessment of the between-group differencesddoon the impact of the intervention
compared to being wait-listed (i.e. boygT] vs. A[W]) and the “disappointment effect” (i.e.

boys:A[W] vs. A[O]).

iv) Impact of the Gum Marom Kids League (accelerometry)
The validation of accelerometer wear time folloviedl same procedure as described in
Chapter 5 (SECTION 5.3giii). However, subjectsevenly included in the analysis if they

had valid accelerometer wear time on the GMKL digtitay on the weekend.

The accelerometry data were interpreted using & .plegramme developed by Dr. Aiden
Doherty at the University of Oxford. This trangldtand summarised the accelerometer
counts according to the PA intensity values desctiy Freedson (1998}%. The number
of minutes doing MVPA and VPA were reported forteat the participants who had valid
measures (SECTION 5.3giii). Three time framesMMPA and VPA were considered:

» Daily average on valid days;

» Daily average during the GMKL training times (4-7pm

» Total on the GMKL activity day (i.e. game day).
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The MVPA and VPA were also presented graphicallyefach subject using “heat maps”
depicting the entire week of weldl. They were used to attempt to identify “dosesthef
GMKL intervention. The “heat maps” captured booftd1VPA and VPA that were at least

of 10 minutes duration. Higher intensity PA wasganted in a darker shade. In the absence
of bout length guidelines for adolescents, a 10et@muration was chosen because recent
studies indicated that this may influence the bief@fadiposity and bone heal{>8°! |t

also matched the evidence base and the WHO recodatiens for adult accumulation of PA
[17]

. Up to 2 minutes of “down time” below the relevémeshold was accepted within each

10-minute bout to allow for the sporadic naturet P is often accrued by adolesceAts*?!

Descriptive statistics for each time frame stratfaccording to group [T] vs. [W] were

calculated. The results were presented in a sugntahle.

The daily MVPA and frequency of VPA bouts were asgel for each subject to compare the

activity levels of both groups against the WHO racwendations (SECTION 2.68Y.

The patterns of MVPA and VPA bouts were also obsgand matched with the GMKL

schedule to assess if a “dose” of the interventias discernible in group [T].

Independent t-tests were used to compare the cnedes for MVPA and VPA of groups [T]

vs. [W] for each time frame. The results were pnésd graphically.

8.3h) Ethical approval

Ethical approval was obtained from the same entédgedescribed for pilot testing in Chapter
5 (SECTION 5.3h).
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8.4) Results

8.4a) Sample distribution

Of the boys measured at M1 and registered for &G 74 were randomly allocated to
group [T] and 72 were in the wait-list [W] groufyhe girls intervention [T] group originally
comprised all 81 subjects who registered for tltogamme. There were an insufficient
number of girls to create a wait-list [W]. Group][had 472 boys and 765 girls who were
measured at M1. A variable number of these submated out of testing for each of the

outcomes assessed (FIGURES 8.2 & 8.3).

After the intervention, 757 boys and 969 girls wereasured at M2 in the target schools. 73
boys and 79 girls in group [T] were measured ab bt and M2. Repeat measures were also
collected for 71 wait-listed boys. Group [O] haaD4oys and 727 girls measured at both M1
and M2. The overall proportional loss to follow-wpas lower than expected (boys ~3.9%,
girls ~4.7%). However, it was higher for the PRammes than for the MH assessment. The
total number of subjects included from each graoughe final analysis for each gender is
represented by “N” (FIGURES 8.2 & 8.3). A variablember of subjects were lost to follow-
up for each outcome variable because they eithedapt of assessment or were absent from

school on the day of M2 testing (FIGURES 8.2 & 8.3)

A total of 32 boys in group [T] and 31 boys in godiV] were randomly selected for PA
assessment. Of these, 30 valid measures were atatachfrom group [T] and 24 were
collected from group [W]. Six of the invalid meassi were caused by an accelerometer that
became faulty after week 3 of the intervention [{B4, 1x [T]). The remaining three invalid

measures were due to insufficient wear time (FIGUREH.
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FIGURE 8.2: Flow diagram of the sample for the boysongitudinal and accelerometer

studies in Gulu

- LEGEND
M1 eligible for the GMKL - Boys
Total (n = 618) = Group [T]
BFA/HFA (n=618) B Group [W]
SBJ (n = 611) & Group [O]
MSFT (n =615)
APA| (n =613,
'
Registered for the GMKL [T+W]
Total (n = 146)
BFA/HFA (n=146)
SBJ (n = 144)
MSFT (n = 145)
APAI (n =145;
4 N
Played in the GMKL [T] Wait-listed in the GMKL [W]
Total (n=74) Total (n=72)
BFA (n=74) BFA (n=72)
SBJ (n=73) SBJ (n=71)
MSFT (n=73) MSFT (n=72)
APAI (n = 74) APAI (n=71)

v

v

Randomly selected for
PA measurement

Randomly selected for
PA measurement

[

Valid PA measurement
[T] (n=30)

Total (N = 757) BFA (n =

I M2 NOT complete [T]
| BFA (n = 2), MSFT (n = 3),

[T] (n=32) [W] (n =31)
| lnvalidPA | | validPA |
- > measurement | : measurement i< =
: Mn=2 ! W] (n=7) i
L R e +

Valid PA measurement

M2 NOT complete [W]

(= » BFA (n=3), MSFT (n = 3),
SBJ (n=3), APAI(n=1) | SBJ (n=3), APAI (n=1)
_______________________ v
M1 & M2 [T] M1 & M2 [W]
Total (N=73) Total (N=71)
BFA (n=72) BFA (n = 69)
SBJ (n=70) SBJ (n =68)
MSFT (n=70) MSFT (n =69)
APAI (n=73) APAI (n=70)

[W] (n=24)
. Wees
24) Seu= 722) MSFT (n = 717)

APAI1757)
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FIGURE 8.3: Flow diagram of the sample for the girs longitudinal study in Gulu

M1 eligible for the GMKL - Girls

LEGEND

@ Group [T]
B Group [W]
B Group [0]

Total (n = 846)
BFA/HFA (n=845)
SBJ (n = 836)
MSFT (n=831)
APA| (n =841
o
Registered for the GMKL [T+W]
Total (n=81)
BFA/HFA (n=81)
SBJ (n=81)
MSFT (n=81)
APAI (n =81)
4 N
Played in the GMKL [T] Wait-listed in the GMKL [W]
Total (n=81) Total (n=0)
BFA/HFA (n=81) BFA (n=0)
SBJ (n=81) SBJ (n=0)
MSFT (n=81) MSFT (n=0)
APAI (n =81) APAI (n=0)

M2 NOT complete [T] i
BFA(N=2),SBI(n=2), 14— > BFA (n=0), MSFT (n=0),
| SBJ (n=0), APAI (n = 0)

Total (N = 969)

M2 NOT complete [W]

v
M1 & M2 [T] M1 & M2 [W]
Total (N=79) Total (N=0)
BFA (n=79) BFA (n=0)
SBJ (n=79) SBJ (n=0)
MSFT (n=79) MSFT (n=0)
APAI (n=79) APAI (n=0)

MSFT (n = 924)

M2 - Girls
BFA (n = 927) S@U= 925)

APAI£r069)

The process of random allocation was success&gparating the boys registered for the

GMKL relatively evenly between groups [T] vs. [W§arding to age, school and history of

abduction. However, there was some disparity betvike intervention and wait-list groups

for boys from different divisions (TABLE 8.3). @#frticular note was the discrepancy in the

number of boys in groups [T] vs. [W] from Laroo [[h=14, 11.67%,; [W]: n=8, 6.67%).
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The low number of boys lost to follow-up at M2 ahé successful random allocation process
meant that the proportion of boys measured in gg¢lipand [W] broadly followed the same
trends as the GMKL registrants described previo(SECTION 7.4a). This was most
evident in the persistent school-level variatiorthaf proportion of boys in the intervention
and wait-list groups (TABLE 8.3). However, thefdiences in the proportion of boys from
each age group and division were attenuated inpgfbuand became relatively balanced.
Similar changes were noted for the difference betwee proportions of boys abducted vs.
NOT abducted in the intervention group. Conversiily proportional differences between
levels for the same independent variables in gfddipivere extenuated and became more

unbalanced (TABLE 8.3).

Group [W+QO] was the control group in the cohordstéor boys. Therefore, its sample
distribution reciprocated the patterns describedyfoup [T]. Proportional differences were
evident between schools. The age, division andethmh history of the boys in group
[W+O] were represented by relatively consistenpprtons across all levels of these
independent variables (TABLE 8.3). Since thereaenmtly two groups in the boys cohort
study, sub-populations that were over-represemeuaup [T] were reciprocally under-

represented in group [W+QO].

Due to the limited loss to follow-up, the samplstdbution of boys in group [O] was similar
to that of the boys who did NOT register for the KIM This is represented by the reciprocal
of the proportions described for the male regisgdor the GMKL (SECTION 7.4a). There
were age-, division- and school-level differengethie proportion of boys in group [O]

(TABLE 8.3).
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TABLE 8.3: Sample distribution according to intervention group for the boys in Gulu
measured at M1 and M2 — stratified by age, divisionschool and history
of abduction

Independent Total no.| Group Group Group Group
variable of boys [T] (W] [O] [W+O]
(n7) n|%ofnr| n|%ofn;| n | %ofnt| n | %ofnt
11 44 6 13.64 8 18.18 30 68.18 38 86.36
Age in 12 137 15/ 10.95 | 13| 9.49 109| 79.56 | 122 89.05
years 13 229 33 14.41 | 29| 12.66 | 167] 72.93 | 196 85.59
14 184 19| 10.33 | 21| 11.41 | 144 78.26 | 165 89.67
Bardege 46 7 15.22 5 10.87 34 73.91 39 84.78
Division Laroo 120 14 11.67 8 6.67 98 81.67[ 106 88.33
Layibi 152 21| 13.82 | 26| 17.11 | 105 69.08 | 131 86.18
Pece 276 31 11.23 | 32| 1159 | 213 77.17 | 245 88.77
CcC 48 6 12.50 7 14.58 35 72.92 42 87.%0
GPol 108 6 5.56 6 5.56 96 88.89  10294.44
GPrs 67 13 1940 | 11| 16.42 43 64.18 54 80.60
GPub 69 14 20.29 | 13| 18.84 42 60.87 55 79.71
GTwn 33 2 6.06 2 6.06 29 87.88 31 93.94
School
HR 72 8 11.11 9 12.50 55 76.39 64 88.89
LL 33 9 27.27 7 21.21 17 51.54 24 72.73
LC 63 7 11.11 8 12.70 48 76.19 56 88.89
PP 62 3 4.84 5 8.06 54 87.10 59 95.16
SP 39 5 12.82 3 7.69 3L 79.4D 34 87.18
History of Yes 81 11 1358 | 12| 14.81 58 71.60 70 86.42
abduction | No 513 62| 12.09 | 59| 11.50 | 392 76.41 | 451 87.91
Total 594 73| 12.29 | 71| 11.95 | 450 75.76 | 521 87.71

NOTE: ry is the total number of boys who completed M1 arlfbt each of the sub-populations identified wittiie sample.

The girls study did not have a wait-list for théeirvention. Therefore, the distribution in the
girls sample for group [T] was similar to that ohaal in the female registrants for the
GMKL (SECTION 7.4a). There were small deviatiorani the proportions described above
as a result of loss to follow-up at M2. Howevéere was no difference in the overall trends
observed for distribution of the sample at the lefege, division, school and history of

abduction for group [T] in the girls sample (TABI&#4). Since there were only two groups,
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sub-populations that were over-represented in gfolwere reciprocally under-represented

in the control group [O].

TABLE 8.4: Sample distribution according to intervention group for
the girls in Gulu measured at M1 and M2 — stratifi@ by
age, division, school and history of abduction

Independent Total_ no. Group Group
variable of girls (1] [O]
(n7) n % of ny n % of nt
11 90 6 6.67 84 93.33
Age in 12 173 16 9.25 157 90.75
years 13 282 35 12.41 24y 87.59
14 261 22 8.43 239 91.57
Bardege 54 9 16.67 45 83.33
L Laroo 139 5 3.60 134 96.40
Division o
Layibi 198 29 14.65 169 85.35
Pece 415 36 8.67 379 91.33
CcC 60 2 3.33 58 96.67
GPol 152 4 2.63 148 97.37
GPrs 87 4 4.60 83 95.40
GPub 101 29 28.71 72 71.29
GTwn 42 3 7.14 39 92.86
School
HR 106 15 14.15 91 85.85
LL 62 11 17.74 51 82.26
LC 87 8 9.20 79 90.80
PP 76 3 3.95 73 96.05
SP 33 0 0.00 33 100.00
History of | Yes 141 15 10.64 126 89.36
abduction | No 665 64 9.62 601 90.38
Total 806 79 9.80 721 90.20

NOTE: ny is the total number of girls who completed M1 i@l for each of the sub-populations identified
within the sample.

The difference in sample distribution for gendege adivision, school and history of

abduction supported their inclusion as adjustmactfs in the subsequent data analysis.
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8.4b) Impact of the Gum Marom Kids League (cohort sidy)

i) Descriptive statistics

The mean and 95% ClI for all outcome variables wateulated for the boys in groups [T]

and [W+O] (TABLES 8.5 & 8.6).

TABLE 8.5: Crude mean and 95% CI of the PF outcomes$or the boys in the Gulu

sample at M1 and M2 - stratified by time and cohortstudy group

. BFA SBJ MSFT
Group Time (z score) (cm) (level complete)
M1 -0.663 187.89 6.34
U (-0.849-0.477) (182.98-192.85) (5.89+6.79)
(n=73) M2 -0.759 181.67 7.00
(-0.954-0.565) (176.68-186.71) (6.56-7.44)
- n=72 n=70 n=70
M1 -0.674 181.41 5.95
-0.751-0.597 179.68-183.19 5.78+6.12
[W-+O] ( ) ( ) ( )
(n=521) | M2 -0.687 181.63 6.70
(-0.765--0.610) (179.72-183.54) (6.52-6.88)
- n=505 n=497 n=498

TABLE 8.6: Crude mean and 95% CI of the MH outcomedor the boys in the Gulu

sample at M1 and M2 - stratified by time and cohud study group

Grou Time TT K P ML DT AT
P (score) (score) (score) (score) (score) (score)
M1 9.95 7.49 10.03 8.19 21.21 27.33
u (8.6111.29) (6.35-8.63) (8.74-11.32) (7.16-9.22) | (18.53-23.89) | (24.1630.50)
n=73) | M2 11.58 8.79 11.34 8.79 24.40 31.30
(9.98-13.18) | (7.40-10.18) | (9.84-12.84) (7.66-9.92) | (21.19-27.61) | (27.4635.14)
- n=73 n=73 n=73 n=73 n=73 n=73
M1 11.56 8.73 11.76 8.78 24.76 31.19
[W+O] (11.02-12.10) | (8.29-9.17) | (11.23-12.29) | (8.39-9.17) | (23.69-25.83) | (29.94-32.44)
(n=521) | M2 10.70 7.68 10.36 7.74 22.15 28.01
(10.18-11.22) |  (7.2658.10) (9.83-10.89) (7.38-8.10) | (21.18-23.20) | (26.86-29.22)
- n=518 n=518 n=518 n=518 n=518 n=518
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The mean and 95% ClI for all outcome variables wateulated for girls in groups [T] and

[O] (TABLES 8.7 & 8.8).

TABLE 8.7: Crude mean and 95% CI of the PF outcomesor the girls in the Gulu

sample at M1 and M2 - stratified by time and coharstudy group

. BFA SBJ MSFT
Group Time (z score) (cm) (level complete)
M1 -0.280 165.82 4.22
u (-0.470--0.091) (162.08-169.61) (3.814.63)
(n=79) M2 -0.326 166.84 4.87
(-0.490--0.161) (163.125170.56) (4.46>5.28)
- n=79 n=79 n=79
M1 -0.238 163.02 3.50
(0] (-0.305--0.170) (161.72-164.32) (3.37-3.63)
n=727) | M2 -0.284 162.87 453
(-0.350--0.219) (161.42-164.32) (4.38>4.68)
! n=694 n=688 n=681

TABLE 8.8: Crude mean and 95% CI of the MH outcomedor the girls in the Gulu

sample at M1 and M2 - stratified by time and cohortstudy group

Grou Time TT K P ML DT AT
P (score) (score) (score) (score) (score) (score)
M1 15.06 11.63 14.89 10.11 31.62 39.13
U (13.59-16.53) | (10.36-12.96) | (13.33>16.47) | (9.13>11.11) | (28.58-34.71) | (35.56>42.71)
n=79) | M2 13.90 11.03 13.51 9.35 29.58 37.10
(12.48-15.32) | (9.82>12.24) | (12.18-14.83) | (8.48>10.22) | (26.75>32.41) | (33.89-40.31)
- n=79 n=79 n=79 n=79 n=79 n=79
M1 15.08 11.62 14.55 10.09 31.54 39.01
O] (14.56-15.60) | (11.26-12.04) | (14.06-15.04) | (9.75-10.43) | (30.58-32.55) | (37.8640.17)
n=727) | M2 14.35 11.14 13.75 9.23 29.86 36.87
(13.83-14.87) | (10.72>11.56) | (13.26-14.25) | (8.89-9.57) | (28.84>30.88) | (35.69-38.05)
- n=723 n=723 n=723 n=723 n=723 n=723
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i) Statistical findings
| found that the GMKL had a positive effect on glexrformance of the boys in the MSFT
when compared to the control group, but a negatigact on their crude MH scores. The

changes in PF and MH for the girls in group [T] eveot significantly different to their peers.

With the exception of the MSFT for the girls in gpo[O], the underlying assumptions for the
statistical analyses of within-group changes irheacdhe cohort study treatment groups were
satisfied (APPENDIX A18). The violation of the asgption of HOV for the MSFT for girls
in group [O] resulted in a “liberal” statisticalsteand an increased risk of a type | efor*°%

Statistical testing proceeded as planned for Akiotariables.

When examining the crude means, the boys in gréppriproved significantly between M1
and M2 for the MSFT [p=0.035]. There was alsoghlyi significant improvement in
performance over time by the boys in group [W+Q]tfee MSFT [p<0.001]. No significant
change was noted for BFA in either the intervengooup [p=0.169] or control [p=0.535].
There was a significant deterioration in perforneafar the boys in group [T] for the SBJ
[p=0.011], but no change in the control group [p96] (FIGURES 8.4 — 8.6).

FIGURE 8.4: Crude change from M1 to M2 in the mearand 95% CI of BFA for the
boys in groups [T] and [W+QO] of the Gulu sample
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* Denotes significant within-group
change from M1to M2

M1 M2 (* p<0.05,** p<0.01’*** p<0-003
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FIGURE 8.5: Crude change from M1 to M2 in the mearand 95% CI of the SBJ for the
boys in groups [T] and [W+O] of the Gulu sample
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* Denotes significant within-group
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M1 M2 (*p<0.05** p<0.01*** p<0.00)

FIGURE 8.6: Crude change from M1 to M2 in the mearand 95% CI of the MSFT for
the boys in groups [T] and [W+O] of the Gulu sample
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The crude means for the girls in group [T] dematstt no significant change in BFA
[p=0.217]. There was a decrease in BFA for graDdpthat was statistically significant
[p=0.001]. No significant change was noted for &) in either the intervention group
[p=0.499] or control [p=0.836]. There was a highignificant improvement in performance
by the girls in groups [T] and [O] for the MSFT [p€01] (FIGURES 8.7 — 8.9). However,
the “liberal” nature of the statistical test foetMSFT for the girls in group [O] weakens the

statistical certainty for this variable and theuteshould be interpreted with cautiBi’2°%
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FIGURE 8.7: Crude change from M1 to M2 in the mearand 95% CI of BFA for the
girls in groups [T] and [O] of the Gulu sample
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FIGURE 8.8: Crude change from M1 to M2 in the mearand 95% CI of the SBJ for the
girls in groups [T] and [O] of the Gulu sample
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FIGURE 8.9: Crude change from M1 to M2 in the mearand 95% CI of the MSFT for
the girls in groups [T] and [O] of the Gulu sample
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There was no significant change in the crude méartbe boys in group [T] for TT

[p=0.085], K [p=0.078], P [p=0.109], ML [p=0.344)T [p=0.076] and AT [p=0.067]. The

boys in group [W+O] experienced a highly signifitanprovement for K, P, ML, DT and

AT [p<0.001]. The improvement for boys in group+@] for TT was also significant

[p=0.005] (FIGURES 8.10 — 8.15).

FIGURE 8.10: Crude change from M1 to M2 in the mearand 95% CI of TT for the
boys in groups [T] and [W+0O] of the Gulu sample

14
12 [ =&—Intervention - [T]
- (n=73)
T / Control - [W+O]
3 10 (n=518)
)
l_
}_
8
* Denotes significant within-group
6 change from M1to M2
M1 M2 (*p<0.05** p<0.01 *** p<0.00)

FIGURE 8.11: Crude change from M1 to M2 in the mearand 95% CI of K for the boys
in groups [T] and [W+O] of the Gulu sample
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FIGURE 8.12: Crude change from M1 to M2 in the mearand 95% CI of P for the boys

in groups [T] and [W+O] of the Gulu sample
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FIGURE 8.13: Crude change from M1 to M2 in the mearand 95% CI of ML for the

boys in groups [T] and [W+Q] of the Gulu sample
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FIGURE 8.14: Crude change from M1 to M2 in the mearand 95% CI of DT for the

boys in groups [T] and [W+O] of the Gulu sample

30
25 T == Intervention - [T]
T /? (n=73)
B V Control - [W+0]
o 20 _
3 1 (n=518)
l_
[a)
15
* Denotes significant within-group
10 change from M1to M2
M1 M2 (*p<0.05 ** p<0.01*** p<0.00)

203



FIGURE 8.15: Crude change from M1 to M2 in the mearand 95% CI of AT for the
boys in groups [T] and [W+0O] of the Gulu sample
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There was no significant change in the crude méartbe girls in group [T] for TT

[p=0.134], K [p=0.334], P [p=0.055], ML [p=0.223)T [p=0.155] and AT [p=0.228]. The

girls in group [O] experienced significant improvents for T [p=0.014], K [p=0.043], P

[p=0.004], DT [p=0.003] and AT [p=0.001]. The ingpement for girls in group [O] for ML

was highly significant [p<0.001] (FIGURES 8.16 28).

FIGURE 8.16: Crude change from M1 to M2 in the mearand 95% CI of TT for the
girls in groups [T] and [O] of the Gulu sample
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FIGURE 8.17: Crude change from M1 to M2 in the mearand 95% CI of K for the girls
in groups [T] and [O] of the Gulu sample
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FIGURE 8.18: Crude change from M1 to M2 in the mearand 95% CI of P for the girls
in groups [T] and [O] of the Gulu sample
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FIGURE 8.19: Crude change from M1 to M2 in the mearand 95% CI of ML for the
girls in groups [T] and [O] of the Gulu sample
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FIGURE 8.20: Crude change from M1 to M2 in the mearand 95% CI of DT for the
girls in groups [T] and [O] of the Gulu sample
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FIGURE 8.21: Crude change from M1 to M2 in the mearand 95% CI of AT for the
girls in groups [T] and [O] of the Gulu sample
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The underlying assumptions for the between-groafpssical analyses were satisfied

(APPENDIX A19).

When considering the boys crude means, the imprem&mn group [W+0] were
significantly better than the changes in groupfpfjthe SBJ [p=0.008], TT [p=0.005], K
[p=0.001], P [p=0.002] and ML [p=0.013]. There ve&dso a highly significant between-
group difference for DT and AT [p<0.001]. The cbas that occurred in the control and

intervention groups were not significantly diffetéor BFA [p=0.194] or MSFT [p=0.766].
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Adjusting for baseline values using the Model 1lgsia resulted in no significant between-
group differences for any of the PF outcomes inbibyes sample (BFA [p=0.185], SBJ
[p=0.072], MSFT [p=0.520]). The statistical centgifor the MH outcomes was weakened in
Model 1, but continued to indicate greater improeatrfor the boys in the control group for
all variables (TT [p=0.048], K [p=0.008], P [p=01]3ML [p=0.019], DT [p=0.011] and AT

[p=0.005]).

When the Model 2 analysis was applied, the imprcaa@of the boys in group [T] for the
MSFT was significantly greater than for the contgaup [p=0.003]. There was no between-
group difference for BFA [p=0.471] or SBJ [p=0.770]he between-group differences for all
of the MH outcomes also became statistically insiggmt (TT [p=0.366], K [p=0.108], P

[p=0.396], ML [p=0.345], DT [p=0.232], AT [p=0.201]

There were no significant between-group differerfoesny of the outcome variables when
comparing the girls groups crude means (BFA [p=0].93BJ [p=0.594], MSFT [p=0.141],

TT [p=0.641], K [p=0.867], P [p=0.509], ML [p=0.8F DT [p=0.841], AT [p=0.954]).

Similar results were observed when the crude vakeze adjusted for baseline in Model 1 for
the girls (BFA [p=0.926], SBJ [p=0.219], MSFT [p8Q2], TT [p=0.562], K [p=0.849], P

[p=0.604], ML [p=0.819], DT [p=0.836], AT [p=0.91F]

All of the between-group differences remained ingigant in the girls sample when the
Model 2 analysis was applied (BFA [p=0.390], SB3(@B34], MSFT [p=0.065], TT

[p=0.331], K [p=0.620], P [p=0.440], ML [p=0.88I}T [p=0.532], AT [p=0.721]).

A summary of these results was tabulated (TABLESS888.10).
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TABLE 8.9: Repeated measures ANOVA comparing the @dnge in the mean from M1 to M2 between boys in grqs [T] and [W+O] of the Gulu
sample for each of the outcomes

Data BFA SBJ MSFT TT K P ML DT AT
analysed (z score) (cm) (level complete) (score) (score) (score) (score) (score) (score)
F=1.691 F=7.029 F=0.088 F=7.926 F=10.877 F=9.486 6.159 F=11.551 F=12.724
Crude data
H#i H#i #t #t # H#HH# Hi#
Model 1 F=1.759 F=3.260 F=0.415 F=3.919 F=7.053 F=4.668 G4b F=6.450 F=8.109
# #t # # # #t
F=0.521 F=0.086 F=9.095 F=0.820 F=2.588 F=0.720 388 F=1.433 F=1.641
Model 2 s

NOTE: # Denotes a significant difference betwedmtge in [T]" vs. "change in [W+O]" (# p<0.05, ##Q01, ### p<0.001).

TABLE 8.10: Repeated measures ANOVA comparing thehange in the mean from M1 to M2 between girls in grups [T] and [O] of the Gulu
sample for each of the outcomes

Data BFA SBJ MSFT TT K P ML DT AT
analysed (z score) (cm) (level complete) (score) (score) (score) (score) (score) (score)
F=0.001 F=0.284 F=2.176 F=0.218 F=0.028 F=0.437 28 F=0.040 F=0.003
Crude data
Model 1 F=0.009 F=1.511 F=0.056 F=0.336 F=0.036 F=0.269 053 F=0.043 F=0.011
Model 2 F=0.740 F=0.044 F=3.428 F=0.948 F=0.246 F=0.596 .20 F=0.391 F=0.127

NOTE: # Denotes a significant difference betwedralge in [T]" vs. "change in [O]" (# p<0.05, ## p8D, ### p<0.001)
NOTE: Comparisons completed with a split-plot desiging a model Il sum of squares analysis (umzad groups with no empty cells for the selecteedifactors).
NOTE: In model 1 the crude values were adjustedémeline differences.

NOTE: In model 2 the crude values were adjusteddseline, age, division, school and history ofuation (i.e. fully adjusted for identified factoasd covariates).
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8.4c) Impact of the Gum Marom Kids League (randomisd control trial)

i) Descriptive statistics

The mean and 95% CI of all outcome variables waleutated for the boys in groups [T],

[W] and [O] (TABLES 8.11 & 8.12).

TABLE 8.11: Crude mean and 95% CI of the PF outcomg for the boys in he
Gulu sample at M1 and M2 - stratified by time and FCT study

group
. BFA SBJ MSFT
Time
Group (z score) (cm) (level complete)
M1 -0.663 187.89 6.34
U (-0.849--0.477) (182.98-192.85) (5.89-6.79)
(n=73) | M2 -0.759 181.67 7.00
(-0.954--0.565) (176.68-186.71) (6.56>7.44)
- n=72 n=70 n=70
M1 -0.650 183.78 6.17
(W] (-0.852-0.449) (179.0%-188.49) (5.72-6.62)
M=71) | M2 -0.726 186.22 7.16
(-0.940--0.513) (181.2%-191.17) (6.76-7.62)
- n=69 n=68 n=69
M1 -0.678 181.03 5.92
O] (-0.761>-0.594) (179.14-182.95) (5.73-6.11)
(n=450) | M2 -0.681 180.90 6.62
(-0.764--0.599) (178.84-182.96) (6.42-6.82)
- n=436 n=429 n=429
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TABLE 8.12: Crude mean and 95% CI of the MH outcoms for the boys in the Gulu

sample at M1 and M2 - stratified by time and RCT sudy group

i) Statistical findings

. TT K P ML DT AT
Time
Group (score) (score) (score) (score) (score) (score)
M1 9.95 7.49 10.03 8.19 21.21 27.33
U (8.6111.29) (6.35-8.63) (8.74-11.32) (7.16-9.22) | (18.53-23.89) | (24.16-30.50)
(n=73) M2 11.58 8.79 11.34 8.79 24.40 31.30
(9.9813.18) | (7.4@-10.18) | (9.84-12.84) (7.66-9.92) | (21.19-27.61) | (27.46-35.14)
- n=73 n=73 n=73 n=73 n=73 n=73
M1 11.37 8.54 11.70 8.84 24.53 30.86
(W] (9.84-12.90) (7.36-9.72) | (10.28-13.12) | (7.67>10.01) | (21.47-27.59) | (27.28-34.44)
(n=71) | M2 8.94 6.06 8.27 7.11 18.29 23.97
(7.81-10.07) (5.17-6.95) (7.0759.47) (6.33-7.89) | (15.96-20.62) | (21.38-26.61)
- n=70 n=70 n=70 n=70 n=70 n=70
M1 11.59 8.76 11.77 8.77 24.80 31.25
O] (11.01512.17) | (8.289.24) | (11.26-12.34) | (8.35-9.19) | (23.66-25.94) | (29.9%-32.59)
(n=450) | M2 10.98 7.93 10.69 7.83 22.75 28.65
(10.40-11.56) | (7.4%8.39) | (10.13>11.27) | (7.43-8.23) | (21.61-23.89) | (27.32-29.98)
- n=448 n=448 n=448 n=448 n=448 n=448

| found that the GMKL had a negative effect on¢hede MH and SBJ scores of the boys in

group [T] when compared to their wait-listed peeffere was also no “disappointment

effect” evident for the boys in group [W] for all the outcome measures. The underlying

assumptions for the statistical analyses of witiiodp changes in each of the RCT treatment

groups were satisfied (APPENDIX A18).

When examining the crude means, the boys in gréopprproved significantly between M1

and M2 for the MSFT [p=0.035]. There was alsoghlyi significant improvement in

performance over time by the boys in groups [W] EDpfor the MSFT [p<0.001]. A

significant deterioration in performance was ndtadhe boys in group [T] for the SBJ

[p=0.011], but no change for the wait-listed gr¢pp0.333] or the boys who did not register

for the GMKL [p=0.882]. No significant change wasted for BFA in the intervention group

[p=0.169], wait-list boys [p=0.239] or those nogistered [p=0.872] (FIGURES 8.22 — 8.24).
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FIGURE 8.22: Crude change from M1 to M2 in the mearand 95% CI of BFA for the
boys in group [T], [W] and [O] of the Gulu sample
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FIGURE 8.23: Crude change from M1 to M2 in the mearand 95% CI of the SBJ for the

boys in group [T], [W] and [O] of the Gulu sample
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FIGURE 8.24: Crude change from M1 to M2 in the mearand 95% CI of the MSFT for

the boys in group [T], [W] and [O] of the Gulu sampe
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The deterioration in the crude means for the boygroup [T] was not statistically significant
for TT [p=0.085], K [p=0.078], P [p=0.109], ML [p=844], DT [p=0.076] and AT [p=0.067].
The boys in group [W] experienced a highly sigr@ftimprovement for P, DT and AT
[p<0.001]. The wait-listed boys also scored sigaiftly better at M2 than M1 for TT
[p=0.005], K [p=0.001] and ML [p=0.005]. A highgrgnificant improvement was noted for
boys in group [O] for ML and AT [p<0.001]. The imgwement for boys in group [O] was
also significant for K [p=0.002], P [p=0.001] and [p=0.001]. There was no significant
change in group [O] for TT [p=0.061] (FIGURES 8:28.30).

FIGURE 8.25: Crude change from M1 to M2 in the mearand 95% CI of TT for the
boys in group [T], [W] and [O] of the Gulu sample
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FIGURE 8.26: Crude change from M1 to M2 in the mearand 95% CI of K for the boys
in group [T], [W] and [O] of the Gulu sample

12
10 T == |ntervention -[T]
N T (n=73)
o e == Wait-list - [W]
§ 8 ™~ - (n=70)
;’ x Controlgroup- [O]
(n=448)
6 * %
* Denotes significant within-group
4 change from M1to M2

M1 M2 (*p<0.05 ** p<0.01** p<0.00)

212



FIGURE 8.27: Crude change from M1 to M2 in the mearand 95% CI of P for the boys
in group [T], [W] and [O] of the Gulu sample
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FIGURE 8.28: Crude change from M1 to M2 in the mearand 95% CI of ML for the

boys in group [T], [W] and [O] of the Gulu sample
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FIGURE 8.29: Crude change from M1 to M2 in the mearand 95% CI of DT for the

boys in group [T], [W] and [O] of the Gulu sample
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FIGURE 8.30: Crude change from M1 to M2 in the mearand 95% CI of AT for the
boys in group [T], [W] and [O] of the Gulu sample
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The underlying assumptions for the between-groafissical analyses were satisfied

(APPENDIX A19).

When considering the effect of the interventiorttomboys crude means, the improvement in
group [W] was significantly better than the chanipegroup [T] for the SBJ [p=0.013], TT
[p=0.002] and ML [p=0.008]. There was also a samiighly significant between-group
difference for K, P, DT and AT [p<0.001]. The chas that occurred in the wait-list and

intervention groups were not significantly diffetéor BFA [p=0.828] or MSFT [p=0.421].

There was no indication of a “disappointment effedien analysing the crude means that
compared the changes in group [W] vs. [O]. Thevben-group differences were not

significant for any of the PF outcomes (BFA [p=®@R5BJ [p=0.297], MSFT [p=0.346]) or
ML [p=0.242]. There was a significantly greatempimvement in group [W] than group [O]

for TT [p=0.041], K [p=0.022], P [p=0.009], DT [p=L5] or AT [p=0.034].

Similar results were noted for both the intervemiamd “disappointment effect” when the

crude values were adjusted for baseline in Modéelllere continued to be a highly
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significant between-group difference when compadhgnges in group [T] vs. [W] for K, P,
DT and AT [p<0.001]. The improvement of the boyaitWisted was still significantly better
than the changes seen in group [T] for the SBJ.[i24], TT [p=0.003] and ML [p=0.006].

No significant intervention effect was evident BFA [p=0.804] or MSFT [p=0.541].

The between-group differences for group [W] vs. Y@jen applying Model 1 continued to be
insignificant for all of the PF outcomes (BFA [p269], SBJ [p=0.118], MSFT [p=0.087])
and ML [p=0.157]. The statistical certainty thia¢te was no “disappointment effect” was
strengthened when adjusting for baseline value$ Toip=0.007], K [p=0.002], P [p=0.001],

DT [p=0.002] and AT [p=0.006].

When the Model 2 analysis was applied, there wasetaeen-group intervention effect
evident for any of the PF outcomes (BFA [p=0.2&8,J [p=0.392], MSFT [p=0.141]). The
statistical certainty for K was weakened, but cmntid to indicate better results for group [W]
than for the boys exposed to the intervention [p28]. The between-group differences
comparing group [T] vs. [W] for all of the other Mblitcomes became statistically

insignificant (TT [p=0.207], P [p=0.113], ML [p=®], DT [p=0.084], AT [p=0.119]).

Analysis of the data using Model 2 indicated tihat ¢hange in BFA for the boys in group [O]
was significantly different to the decrease seahase wait-listed [p=0.013]. The between-
group differences remained statistically insigrafic for the SBJ [p=0.288] and MSFT
[p=0.142]. The Model 2 analysis also indicated thare was no significant “disappointment
effect” for any of the MH outcomes (TT [p=0.337],[p=0.202], P [p=0.523], ML [p=0.953],

DT [p=0.396], AT [p=0.417]).

A summary of these results was tabulated (TABLES & 8.14).
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TABLE 8.13: Repeated measures ANOVA comparing thelange in the mean from M1 to M2 between boys in gups [T] and [W] of the Gulu
sample for each of the outcomes

Data BFA SBJ MSFT TT K P ML DT AT

analysed (z score) (cm) (level complete) (score) (score) (score) (score) (score) (score)
Crude data F=0.048 F=6.319 F=0.651 F=10.344 F=13.42% F=17.334 F=7.200 F=14.770 F=14.329

# ## B HHH #H# HiH HH#
del F=0.062 F=4.854 F=0.376 F=8.947 F=13.019 F=14.698 =7.846 F=12.694 F=13.010

Model 1 4 4t 44t it 44 it 444
F=1.282 F=0.746 F=2.232 F=1.636 F=5.372 F=2.593 0D F=3.101 F=2.510

Model 2 4

NOTE: # Denotes a significant difference betwedralge in [T]" vs. "change in [W]" (# p<0.05, ## peD, ### p<0.001)

TABLE 8.14: Repeated measures ANOVA comparing thelange in the mean from M1 to M2 between boys in gups [W] and [O] of the Gulu
sample for each of the outcomes

Data BFA SBJ MSFT TT K P ML DT AT
analysed (z score) (cm) (level complete) (score) (score) (score) (score) (score) (score)
Crude data F=1.275 F=1.089 F=0.892 F=4.185 F=5.285 F=6.814 i =311 F=5.968 F=4.538
# # #Ht # #
del F=1.224 F=2.458 F=2.946 F=7.307 F=9.672 F=10.547 2.088 F=9.453 F=7.529
Model 1 i i i i i
F=6.277 F=1.134 F=2.171 F=0.926 F=1.635 F=0.409 N(1$=9) F=0.723 F=0.660
Model 2 4

NOTE: # Denotes a significant difference betwedmtge in [W]" vs. "change in [O]" (# p<0.05, ## p&D, ### p<0.001)

NOTE: Comparisons completed with a split-plot desiging a model Il sum of squares analysis (umtzad groups with no empty cells for the selecteedifactors).

NOTE: In model 1 the crude values were adjustedémeline differences.

NOTE: In model 2 the crude values were adjustedbéseline, age, division, school and history ofuation (i.e. fully adjusted for identified factoasd covariates).
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8.4d) Impact of the Gum Marom Kids League (accelenmmetry)

1) Descriptive statistics
The mean and 95% CI of MVPA and VPA were calculdtedhe group [T] and [W]

accelerometer sub-samples (TABLE 8.15).

TABLE 8.15: Crude mean and 95% CI for the volume ofMIVPA and VPA for the boys
in the accelerometer study in Gulu - stratified byintervention group

_ Daily average on valid Daily average du_rlng the Average on the GMKL
Intervention days (minutes) GMKL training times - activity day (minutes)
4-7pm (minutes)
group
MVPA VPA MVPA VPA MVPA VPA

[T] 116.48 6.19 45.09 5.09 142.37 16.87
n=30 (103.35-129.60) | (2.77-9.60) | (38.72551.47) | (2.73-7.47) | (122.32-162.41) | (8.06-25.68)
W] 114.09 4.32 40.53 4.10 119.25 8.77
n=24 (104.5%-123.68) | (2.75:5.94) | (35.41-45.65) | (2.13-6.08) | (97.24-141.26) | (4.26-13.33)

i) Statistical findings
| found that the boys who registered for the GMKigaged in high volumes of MVPA, but
very little of this was sustained at a vigorouirtity. It was also not possible to identify a
“dose” of the GMKL intervention using only the atm®meter outputs. The underlying
assumptions for the statistical analyses of betvggeup differences were satisfied

(APPENDIX A20 — A21).

All of the subjects in both groups averaged moaatB0 minutes of MVPA per day. The
“heat maps” for bouts of MVPA of at least 10 mirsitkuration demonstrated consistent
patterns for several of the participants. BoutsM®PA immediately before school (7-8am)
and after school (4-5pm) were common in both groudsere was also a high prevalence of

MVPA bouts during school lunch break (1-2pm). Altigh it is likely that these were

217



episodes of active transport, it is not possiblelémtify the “type” of PA from the

accelerometer readings (APPENDIX A22).

The “heat maps” for VPA demonstrated that only rbogs in group [T] and six in group [W]
had one or more bouts of at least 10 minutes duratOnly one boy in each group had VPA

bouts on at least three days during the week (AHREM23).

It was not possible to identify a “dose” of the GMIatervention using only the
accelerometer data. There were no consistentrpaibe the MVPA or VPA “heat maps” for
group [T] when examining the after school trainargl GMKL activity days (APPENDIX
A22-A23). The times for the GMKL activities coutdt be matched with the accelerometer
results to identify the “dose” because of the haphd nature in which the scheduled

programme was delivered (APPENDIX A16).

There was no significant difference between grdquipss. [W] when comparing overall
mean volumes of MVPA [p=0.789] or VPA [p=0.377]infdar results were observed during
the after-school GMKL training times for both MVRp=0.296] and VPA [p=0.549].
Despite a trend suggesting that group [T] was mactize on the GMKL activity days, the
differences were statistically insignificant for NMA [p=0.135] and VPA [p=0.143]

(FIGURES 8.31 & 8.32).
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FIGURE 8.31: Comparison of the crude mean and 95% [Cof the MVPA for the boys in
groups [T] and [W] participating in the acceleromeer study in Gulu
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FIGURE 8.32: Comparison of the crude mean and 95% [Cof the VPA for the boys in
groups [T] and [W] participating in the accelerometr study in Gulu
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8.5) Preliminary discussion

8.5a) Principal findings

There were differences in the distribution of taegle in each intervention group that varied

according to gender, age, division, school anadhistf abduction.

There was some gender-based variation in the wifonp changes for the PF outcomes.
The decrease in BFA was statistically insignificeomtall groups except the girls control in
the cohort study. The within-group changes inSBJd were also statistically insignificant
except for the deterioration in performance seeh&boys intervention group. There were

significant improvements in the MSFT for all groupsoth studies.

The significant within-group changes were more ¢iast for the MH outcomes. There was
a statistically insignificant trend suggesting ttieg MH of the boys in group [T] deteriorated.
The small improvement seen for the girls in grotpwas also insignificant. In contrast, the

control groups for both genders had significantriowpments in their MH.

There were no significant differences for any @& dutcomes in the girls sample when
comparing the changes in groups [T] vs. [O]. A#idjusting the data of the boys sample for
baseline, age, division, school and history of &hida, the only significant intervention
effect in the cohort study was in the MSFT. Thngling was not sustained when comparing
boys in groups [T] vs. [W]. However, the negatinBuence of the intervention on K was

significantly different to the improvement of thewvlisted boys in the RCT.

There was no sign of a negative “disappointmerdotffon the MH or PF of the boys who
registered for the GMKL, but were not selectedddipipate. The only significant difference

between groups [W] vs. [O] was the decrease in nB#ghfor the wait-listed boys.
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The young adolescents measured in this study agghéaibe engaging in sufficient volumes
of MVPA to satisfy the WHO recommendations. Howewaly a small proportion and
insufficient bouts of this were of vigorous integysi There was no significant difference

between groups [T] vs. [W] for MVPA or VPA duringg GMKL intervention period.

8.5b) Limitations and strengths

The current study built on the data collected amalysed in Chapters 6 and 7 of this thesis.
Therefore, it shared several of the same limitatiand strengths (SECTION 6.5b). The
effect size of clinical relevance was still unknoamd continued to cloud the interpretation of
the result$!’®. However, the concerns about measurement valicitg attenuated because

of the strengths of the longitudinal design andrédability of the metrics.

There were additional concerns about the sampieldison that were related to the
intervention group allocation. These included adedsion- and school-level disparities that
varied according to gender and group. The diffeesrbetween intervention groups were also
evident for several of the outcome variables aeddmdomisation process did not appear to
divide the boys groups evenly. Although the digortionate sample distribution was a

weakness in the current research, this was adjfstetatistically®79%°!

The data adjustments had implications on the sitatigpower of the analysi&?. The study
design meant that the intervention group size #indation were heavily influenced by the
GMKL registration process (SECTION 7.4a). The éangimber of P6 pupils absent from
school at M1 and ineligible for the GMKL also imped on the sample size in the current
study (SECTION 6.4a). Although low levels of Iaedollow-up attenuated these recruitment

shortfalls, there was an inadequate sample sizthéocomparisons between the boys in
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groups [T] vs. [W] in the RCT. Therefore, measgrihe P6 classes from 10 schools in Gulu
municipality was not sufficient to achieve the ttng for the boys PF and MH (SECTION
6.3c). Failure to account for potential confoursdehen calculating the sample size further
compromised the RCT study powtr?°l However, all of the other longitudinal analyges

this study appeared to have an adequate sample size

The sample size for the PA assessment was evelesimatause there were only seven
accelerometers. This prevented the PA assessrtnd boys in group [O] and the entire
girls sample. The measures were cross-sectiomathviimited statements about causation.
Although the accelerometry output trends did tridate the results of the PF measurements,
this was limited to the boys in groups [T] and [W]he results for the girls and the

“disappointment effect” for the boys could not bess-validated.

The design of the study also meant that the grags svere uneven for the PF and MH
outcomes. This was an artefact of embedding measnt in the school system to facilitate
subject tracking. However, the evaluation desigis @also one of the greatest strengths of this
study. Accessing the subjects through schoolgiboned to the low levels of loss to follow-
up at M2. It also enabled the successful inclusioa randomly allocated control group for
the first time in SfD research (SECTION 2.9). Adag the methods to the specifics of the
intervention optimised the level of evidence againvithin the capacity and resource
constraints of Gulu. This included the applicatodocally adapted metrics rather than a
generic evaluation toolkit that was not sensitwéhie intricacies of local programming. The
accelerometers were the only equipment “carrieddyitthe researcher. This was a
methodological weakness in the study that was wiserlocally feasible and sustainable

(SECTION 5.4d).
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The accelerometry measurements also highlightegrakof the biggest challenges for
conducting research in the Gulu context. Locaistasce was integral to overcoming all of
these difficulties. Despite thorough planning aagular monitoring, on several occasions the
target subjects were not at school at the time whey were supposed to receive and/or
return the accelerometers. The distribution ofabeelerometers was most severely affected
in the second week of measurement when schooldaitee after lunch was affected by
severe wet weather. Consequently, PA measuresumerenly balanced between groups [T]
vs. [W]. The disparate sample sizes were exacsdbahen an accelerometer became faulty

later in the study unbeknownst to the research team

Only four students did not return their accelerames planned during the study. On all
occasions this was because they were attendingtefschool activities that were not
previously planned. In each case, the accelerometere retrieved by the research team with
the assistance of the class teachers and pedtsough this had no effect on the measurement
outcomes, poor local time management hindered anaitended use of the accelerometers

in this study. It was not possible to identifydo$e” of the intervention by retrospectively
matching the accelerometer output to the GMKL saledecause of the disorganized way it
was implemented. This also demonstrated the itabil accelerometry to identify PA

“type” as has been clearly demonstrated by previtugied?*24

Local norms in planning and time management alsegnted various challenges when
collecting the PF and MH measurements at M2. Hagigbaschool attendance and
timetabling was overcome by revisiting several sthduring the assessment period. This
replicated the process and potential threats tesareeent validity that occurred at M1 and

were identified in Chapter 6 (SECTION 6.5b).
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The measurements at M2 revealed that numerougehildere missed when completing the
baseline assessments at M1. This was primarilyt@laechange of school term dates at the
time of M1 that caused confusion in class timetapband absenteeism due to other school-
related activities (SECTION 6.5b). This may hawatdbuted to the under-powered sample
size. It was also possible that the students wheamed in class and were captured in this

study at M1 were a biased sample.

There was a self-selection bias at baseline icohert study due to the voluntary
subscription for the GMKL (CHAPTER #*"°!%% This was adjusted for in the statistical
analysis. Selection bias was also likely whengisiie accelerometer outputs as an indicator
for PA levels in Guld**"***® Only including the boys in groups [T] and [W]esgted the
subjects who were the most enthusiastic and avaifaba PA intervention. This was
exacerbated by completing the accelerometry asssdésmthe schools that had the highest
registration rate for the GMKL. Therefore, the pdencomprised boys who were the most
likely to play sport and attended schools that sugl this behaviour. However, there was

no inherent bias when comparing the acceleromeiiputs between groups [T] vs. [W].

The subject tracking system provided a reliablemada identify subjects with the same
name and to maintain fidelity in the treatment griuThis presented multiple challenges
throughout the intervention as subjects attempieump the queue” from the wait-list by
being dishonest about their names. Several coachexated this behaviour with a maligned
focus on winning more football games. They alsgt k®or records of training attendance
and occasionally attempted to exclude participbgtputting them on the bench for extended

periods during games.
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However, the research team and programme persa@nelvigilant about supervising these
issues in the interests of fairness and to predberstudy design. No known group
contamination occurred, but the attendance redagsby the coaches were not adequate for
inclusion in the data analysis. Therefore, a unifédose” of the programme was assumed

for each participant.

The subsequent intention to treat analysis of stbpho completed both M1 and M2 was
limited by the inability to adjust for actual paipation in the interventioli’®. Although this
enabled a true evaluation of programme impact enrttended beneficiaries, the
generalisability of the results outside of this plagion was limited. Both the biased sampling
process and the specificity of the evaluation desigthe intervention that was delivered

contributed to this weakness in the current sttithy*°%!

There was also no systematic assessment of otbamkpotential adverse effects of the
intervention. This included officially recordinge occurrence of injuy®”. Although there
were several minor incidents brought to the attentif the programme implementers, only

one of these was a major injury that required neddittention (i.e. a fractured ankle).

8.5¢) Mechanisms and implications

There are several potential explanations for tealte of the longitudinal studies. When
interpreting these outcomes, the group sizes atehpally underpowered results are taken
into account'’®!**! Consequently, several statistically insignificeesults that demonstrated

consistent trends and were theoretically reasonabte included in the discussion below.

The results of the PF and PA variables suggesttdhik GMKL had an impact on group [T]
that was more pronounced in the boys sample. ttistecally significant self-selection bias
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for the girls who performed better in the SBJ anfiFMl may have contributed to this gender-
based disparity (CHAPTER 7). Alternatively, dieces in programme implementation and
uptake may be responsible. The GMKL also appe@arédve an effect on the PF of the wait-
listed boys, but only a marginal impact on the satg in group [O]. It is likely that this was
mediated by facets of the GMKL programme that inepoblocal capacity for sporting
activities through:

» Developing infrastructure;

* Providing football equipment and facilities;

» Training volunteer coaches, many of whom were pnynsahool teachers.

The results of the MSFT fitted with these assegioAlthough test familiarity and
musculoskeletal maturation probably contributeth®improvements observed for all of the
groups, there may have also been a community-wiclease in cardiorespiratory fitness
[55.169.170.213] 1t \nas not possible to tease out the relativerdoution of these factors and
repeat measures prior to the intervention may Oeated in future research. However, the

between-group comparisons did provide some cluéseicurrent study.

The difference between the groups in the cohodystodicated that the intervention had an
impact on the MSFT that was additional to the clesrggen throughout the community.
Although this was only statistically significantrfthe boys sample, a similar trend was
observed for the adjusted data of the girls grougserefore, it appeared that the duration,
frequency and intensity of the GMKL interventionsagufficient to have an effect on aerobic

capacity that was more pronounced in the boys salfipt®!

There also appeared to be an improvement in theTMBEhe wait-listed boys that was

greater than the community-wide trend. The abseheestatistical difference between
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groups [T] vs. [W] fitted with this hypothesis. #Wever, no strong assertions could be made
because the improvement in the wait-listed boysmeasignificantly different to the change

in group [O] for the MSFT.

The results for BFA also supported the existence difect and community-wide effect of the
GMKL. Only marginal changes were expected duééohigh proportion of subjects who
were in the “healthy” range at baseline (SECTIO8b$!?12>26%2 However, there was a

notable downward trend for BFA in all groups.

The crude decline in mean BFA for both of the giflsups was of equivalent magnitude.
The statistical significance of the change in thiks drom group [O] was an artefact of its
larger sample siZé*. Although it was statistically insignificant, thetween-group
differences of the adjusted data in the cohortistusluggested a greater decrease for group
[T] than the control groups for both genders. wikar trend was noted for the boys RCT
results comparing groups [T] vs. [W]. This suggedshat the GMKL had an effect that was

additional to the community-wide trend.

The community-wide effect on BFA appeared to beenmonounced in the wait-listed boys.
This was evidenced by the significant differenceveen the boys in groups [W] vs. [O]. The
statistically insignificant difference between gpsyT] vs. [W] could not be used to indicate

that the groups were the same, but it did fit withse assertions®!.

The changes in the SBJ were more diverse. Thédistald the SBJ results in group [O] in
both genders suggested that the community-widetdfiehis group was marginal. Although
the results for the other groups were more dispathey were interpreted in accordance with

the direct and community-wide effects describedvabo
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The performances in the SBJ and MSFT comparedtmghorms at baseline suggested that
the sample was anaerobically adapted at the oBEETION 6.4b}°+1%817% Therefore,

there was a large scope for aerobic improvement tree relatively low “dosage” of the
GMKL . Aerobic exercise of sufficient intensity caupbgsiological adaptation of
muscular endurance at the expense of muscular pmvderesults in the reduction of fat-free
mass (i.e. muscle bulkf**>#"1 Although the review of Matos et al (2007) sudgdghat
children may respond differently, the studies clied small samples of subject who were

younger and not anaerobically “pre-trainéd".

The outcomes of this study suggested that compensatmuscular strength for
cardiorespiratory gains did occur for the boysnoup [T]. They experienced a significant
improvement in aerobic capacity as evidenced byedhkalts of the MSFT. This was matched
by what appeared to be the largest decrease in BffAe decline in BFA was due to a loss
in fat-free mass, the decrease in muscular powetparformance in the SBJ was to be

expected®*°>217]

However, the opposite trend was observed for th@en$BJ of the girls in group [T]. This
suggested that the girls in the GMKL adapted dsifelly to the boys. Adolescent males
typically experience greater hypertrophy of musidsue than females in response to strength
training®>?®, Therefore, it is feasible that in an anaerobjcatlapted sample, the boys were

predisposed to losing more fat-free mass in resptmaerobic training*°°2*"]

Alternatively, it is possible that the girls wergpesed to a “dosage” of the GMKL that had a

217]

different effect on their SBJ performance when carag to the boys sampfé?'’! It was

not possible to assess if there was a gender-lf$exence in PA “dosage” because
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accelerometer data were not collected from the gaimple. Comparing programme
engagement was also limited by the poor attendeetmeds kept by the coaches. However,
anecdotal evidence suggested that the girls teagasised fewer additional training sessions
during the intervention. This was due to culturatms that discouraged girls from playing
sport and burdened them with more home diit#s They also played their games on a
smaller playing field suggesting that they experezhless cardiorespiratory exertion on the
GMKL activity days. Playing an 11-a-side footbgdlme on a full-size field may have been a

critical component of the aerobic adaptation exgered by the boys in the GMKL.

The wait-listed boys demonstrated similar trenadtie PF outcomes to the girls in group [T].
This suggested that the diversity in the SBJ resuéts related to “dosage” rather than gender.
The results of the PA assessment indicated thatdlmemunity-wide effect of the GMKL on

the boys in group [W] was at a lower “dosage” tfarthose in group [TF*?"l Therefore,

the PA associated with the GMKL had a differeneeffon the PF of groups [T] vs. [W] that

may have been of clinical importance.

All subjects who underwent PA assessment in batbpg reached the basic WHO
recommendation of 60 minutes of MVPA per &dy°. Examination of the “heat maps”
indicated that MVPA was dispersed throughout the(@®PENDIX A22). In contrast, the
descriptive statistics for VPA suggested thatinarily occurred after school. The “heat
maps” showed that these tended to be in boutswda shorter than 10 minutes and the
recommendations for VPA were not being met by eigeup!*’?®. Therefore, extended
periods of aerobic exertion were not common. Qiereng that the measured sample was
biased towards the fittest boys, these resultsemplain the relatively poor performance in

the MSFT of the Gulu sample when compared to globahs (SECTION 6.44§6817!
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Although it was not statistically significant, tddference between groups [T] vs. [W] for
MVPA and VPA was particularly marked for the GMKEttivity days. This indicated that
participating in organised games of football wasiacal component of the PF adaptations in
this study. However, the football games did natststently translate to bouts of VPA on the
accelerometer “heat maps” (APPENDIX A23). Therefdhe value of assessing PA bouts of

10 minute duration in future studies of young adoémts in Gulu is questionable.

To summarise the PF outcomes, there was a manahunity-wide effect on group [O].
This was more pronounced in the wait-listed boydaas probably because they had a
genuine interest in engaging in sport. Howeves ldbys in group [T] appeared to receive a
higher “dosage” of aerobic PA than those wait-tistééd the girls in group [T]. Although
these groups did improve in the MSFT, the “dosag&S not sufficient to induce the
physiological adaptation seen in the boys exposélde GMKL that compromised muscle
bulk and power. In contrast, the impact on PF mase general and the modest
improvements in aerobic capacity were accompanyea dmall increase in the SBJ.
However, considering the needs of the target populd CHAPTER 6), it appeared that the

PF of the boys in group [T] benefited the most fribra intervention.

The MH outcomes were reasonably consistent acypsb@mes and have been interpreted
uniformly for the longitudinal analysis. There waasommunity-wide improvement in the

MH scores. This was evidenced by the significadides in group [O] for both genders.

The magnitude of the crude within-group decline siasilar for both girls groups and the
statistical significance of the changes in groupy@s an artefact of its larger sample size
[199]

. The between-group comparisons suggested th&Nh€eL had no additional effect on

the MH scores for the girls in group [T].
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In the boys sample there was a consistent trengestigg that those in group [W] improved
even more than those in group [O]. This indicdted being on the wait-list for the GMKL

had a positive influence on MH that was in additionthe community-wide changes. It was
likely that the exposure to the GMKL mediated imjpa local capacity and the prospect of

playing in the next league contributed to theseauies.

However, participating in the GMKL adversely afiedtthe scores of the boys for all of the
MH syndromes. After full adjustment of the datarthwas a persistent trend suggesting that

the MH of the boys in group [T] had deterioratethpared to the rest of the community.

The obvious conclusion is that the GMKL made the bftthe boys in group [T] worse.
However, an alternative viewpoint suggested by GNMKL coordinator was that exposure to
the programme may have made the boys more comletalexpress their MH problems and
created a response blds This interpretation cannot be discounted bee#us validity of

the tool in questionnaire format was not estabis{&ECTION 5.5b).

However, the APAI had been used in one previougitadinal study*?®. Although it was
delivered in interview format, the changes in tberss for the MH syndromes were
interpreted as equally valid before and after therivention for both gendef$®. In the

current study, the intra-tester reliability of tie®l in questionnaire format also suggested that

there was a genuine deterioration in the boys MEKJEION 5.5b).

There were several potential reasons that explaimgdthe GMKL programme had a
negative impact on MH in the boys sample. Theudegmpints system was designed to focus

on community- and peace-building initiatives (APHENX A16). However, the majority of
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coaches failed to recognise this and placed a krgghasis on football performance. Coalter
(2010) emphasised that the “peer leaders” were itapbrole models in SfD interventions
and that they were critical mediators for achieypogitive results in Gull®®. This view has
been supported in the sociology literattif&®*®! In the GMKL the volunteer coaches filled
this role and may have contributed to creatingrapetitive dynamic that was particularly
evident in the boys leagues. Burnett et al (2@@&kcribed a similar gender-biased focus on

competition for a league-based SfD interventioBdmuth Africa?*®!,

It is likely that the focus on winning increasee firessure on the players to perform and
caused stred&?. This was amplified by the absence of organigenits leagues for younger
children in Gulu. Consequently, the competitiveuna of sport had not been gradually
introduced from a very young age as is often tfse ¢amany HICE". Instead, many of the
participants saw the GMKL as a once-off opportutatyplay football like their premier

league heroes. Often this was the only referemcerfyanised sport that was available for the

participants other than their coach.

Therefore, it is possible that the competitive nainf the GMKL coupled with the pressure
and expectation from coaches manifested as a fstregsotional experience for the
participants®?”. This was compounded by the identification oftbadl skill deficiencies that
was often realised by coach reprimand within anrenment focused on performance. Itis
important to recognise that in league-based Sférweintions there can only be one “winner”.
It appears that in the current study these factonsbined to have a negative impact on the

MH variables that were asses$&d.

Although this anecdotal evidence did not definiveentify the cause of the MH changes in

this study, it did provide the most plausible exylion. The mediating factors were apparent
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in the boys teams and their coaches more so thédre igirls leagues. As expected, they were
also isolated to the GMKL participants and did afféct the boys in group [W]. However,
programme implementation indicators and delivencpsses were not formally assessed.

Therefore, it is not possible to draw strong cosidans about these potential mechanisms.

To summarise the MH outcomes, the subjects in gf@Jhad a significant improvement in
MH during the intervention period. This may haweb caused by a community-wide effect
of the GMKL or due to another unknown factor. Téheras no additional benefit for the girls
in group [T]. However, the MH of the boys in grodf) became significantly worse.

Perhaps this was due to the competitive naturgpegsbure of the GMKL programme. The
wait-listed boys experienced greater MH benefiggmtbbserved in group [O]. This may have
been because the GMKL improved the local capaoitgporting activities, but the boys in

group [W] were not exposed to the detrimental elgpees of those in the competitive league.

Future studies should be more vigilant in collegiilata about injuries, intervention
compliance and the process of programme delivAiocurate records of subject participation
in the GMKL would indicate how well the intervemi@actually reached the intended
adolescents. It could also be used to assess iétel of compliance moderated the PF, PA
and MH results. Further investigation that inclsideore schools from under-represented
divisions and/or multiple year levels is also ireded. Sample size calculations should be
adjusted according to the school attendance, GMifjistration rates and the loss to follow-
up proportions identified in this thesis. They sldoalso take into account adjustment for
potential confounding factors in the statisticadlgnis. Future studies could also match
subjects prior to allocation to group [T] vs. [Widacollect more accelerometry measures
from all groups. These suggestions would imprénesize and distribution of the sample

when repeating the same evaluation design.
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8.6) Summary box

LONGITUDINAL STUDY — IMPACT EVALUATION

- The concerns about measurement validity and sadigtigbution identified in Chapters
5, 6 and 7 persisted in the current study. Addélage-, division- and school-level

anomalies in the group allocation process weresaeljlfor statistically.

- This study was the first time a SfD programme eatadun had included a randomly

allocated control group.

- The challenges of conducting research in the Ga@revwvercome pragmatically with

local support, but the effect on the final resuless unknown.

- The evaluation design failed to recruit sufficisample sizes and components of the
study were underpowered. Therefore, some of theistent statistically insignificant

trends that had theoretical justification contréziito the data interpretation.

- Boys in Gulu who registered for the GMKL engagedhigh volumes of MVPA, but
very little of this was sustained at a vigorou®irdity. This explained why the Gulu
sample performed poorly on the MSFT at baselineraednt that there was a large

capacity for aerobic improvement.

\°44

- The GMKL appeared to have a direct positive eftecthe aerobic PF of its participants
that was more pronounced in the boys sample. €texidration in the mean SBJ of theg
boys in group [T] was probably due to physiologiadaptation to a higher “dosage” of

aerobic PA and was of minimal concern when considehe local needs.

- Participation in an organised football game onlbasized field appeared to be a key
contributing factor to higher levels of MVPA and XFor the boys in group [T]. This

may also explain some of the PF outcomes in thidyst
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Development of local capacity appeared to haves#tipe community-wide impact on
PF that was most evident in the wait-listed boys wiere more keen and available to

play sport.

The negative effect of the GMKL on the MH of theyban group [T] may have been
caused by exposure to new emotional pressurestia@sd associated with competition.

This was not the case for the girls due to an aghrless intense focus on winning.

The MH benefits experienced by the wait-listed bansy have been because they wer

D

exposed to the improved local capacity for spothout the negative effects of the

competitive league.

It was not possible to identify a “dose” of the GMKsing only accelerometer outputs.

Future SfD programmes in Gulu should:
e Train coaches as “peer leaders” who are responfgibfecusing on participation;
* Reconsider the league structure to reduce the fmeuee®mpetition and winning;

« Ensure all games are played on a full-sized plafjgid for both genders.

The evaluation design of future studies assesbimgtpact of SfD programmes should:

» Attain the highest level of evidence with methdust tare adapted to the programmg
model and local context;

» Assess appropriately matched and representativggithat are of sufficient size;

« Ensure that indicators of programme engagemerdkapnd injuries are included;

» Use statistical methods that adjust for disparitiesubject distribution;

* Include a formal process evaluation to help expllagprogramme impacts.
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PART VI

RESEARCH FINDINGS AND IMPLICATIONS
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CHAPTER 9

Final Discussion and Conclusions

9.1) Purpose of chapter

The purpose of this chapter is to collate the comthemes of this thesis to address the
research objectives. | identify the principal aues and present them according to the
theoretical framework for evaluation that forms Haekbone of this research. | also consider
the common limitations and strengths of the studaspleted. The interpretation of the final
results is described in the context of establisbi&lconceptual models and draws upon my
fieldwork observations from Gulu. The implicatiomisthese studies are used to make
recommendations for future programmes and researocbnclude by summarising my

contribution to the evidence base and the impleatemt of SfD programmes.
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9.2) Principal findings

The sequence of studies in this thesis did nobfiothe same order that was described by
Nutbeam et al (2006) in the Stages of EvaluatiorHealth Promotion Interventions
(FIGURE 1.1)?. However, all of the key research questions @nfifst three stages of this
model were addressed (SECTION 1.3). | report tirejpal findings, according to the order
described in the original theoretical frameworkptovide an initial insight into how the

chronology of programme development impacted orfittat outcomes.

9.2a) Problem definition — what is the problem?

Defining the problems to be addressed is the dtesge of evaluation. This process “identifies
the major health problems experienced within angefipopulation, the known causes of these
problems, and the scope for change in those caansatontributory factors®. The results
should guide the initial formulation of programnigextives for health interventions. A
summary for this phase of the SfD evaluation thedrpleted in Gulu is presented below

according to the components described by Nutbeaah(2006)?":

i) Epidemiology and demographics (CHAPTER 2)

* NCDs and MH disorders are significant problemsulfeut the world that are
worsening with urbanisation and contributing to deselopment of the double burden
of disease in many LMICs;

» The diverse health needs of post-conflict commesitiary throughout the world, but

there are several common characteristics that mggest an increased risk for NCDs.

i) Social, behavioural and organisational researchARFER 3)
* Gulu is a post-conflict zone in northern Uganda thdikely to experience the double
burden of disease if current patterns in healtk,daA behaviour, socio-economic

development and urbanisation continue.
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i) Community needs analysis (CHAPTER 6)

* Young adolescents in Gulu engage in high volumdd\d&PA, but very little of this is
sustained at a vigorous intensity;

* A high proportion of the young adolescents in Gail@ in the “healthy” weight range,
which suggests that there is not widespread acateaarishment in the community;

* The young adolescents in Gulu perform better thabal norms in the SBJ, which
suggests the development of good muscular power;

* The young adolescents in Gulu perform worse thahajlnorms in the MSFT,
particularly the girls, which suggests poor caregmiratory fitness;

» A history of abduction is strongly associated wigrsistent poor MH and is
particularly pronounced in girls;

« There is no association between PF and MH for yadujescents in Gulu, which
suggests that a SfD intervention that depends oarkRior PF mediators to improve

MH is unlikely to be successful.

9.2b) Solution generation — how might the problem & solved?

The second stage of evaluation comprises genenaditrantial solutions for the identified
problems. This process “clarifies the potentialitent and methods for intervention, and
further defines the different needs of populatidfls” The results should contribute to
refining the programme objectives and developirgtheoretical rationale for their
achievement. A summary for this phase of the Sf@aluation that | completed in Gulu is

presented below according to the components desthy Nutbeam et al (2006)

i) Literature review (CHAPTER 2)
* Increasing PA and PF have been found to positiaigct adolescent RFs for NCDS
(including cardiorespiratory fitness and musculdsted health) and MH disorders that

may track into adulthood;
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ii)

» The SfD sector is rapidly expanding and claimsaweeithe same health benefits that
are mediated by increasing PA and PF in the targetilation;
« There is a paucity of published evidence suppottiegclaimed impact of SfD

programmes on health-related outcomes.

Theory development (CHAPTER 2)

» Existing conceptual models that explain the linkaeeen SfD programmes and health-
related outcomes are scarce and rudimentary;

* | have formulated a theoretical framework descghime processes that link the needs
of the community and intended reach of the programith the actions, outputs and
claimed outcomes of a SfD programme;

« The model described by Bouchard (2001) is citedl literature review of the SfD
sector as the mechanism explaining the impact stgwable sport programmes on the

health-related outcomes assessed in this tH&s}&®!

Pretesting methods and materials (CHAPTER 5)

* Itis pragmatically and ethically feasible to assé®e PA, PF and MH of young
adolescents in Gulu using measurement methodsextiapthe local context;

» All of the modified methods for PF assessed intiésis have good intra- and inter-
tester reliability;

« The MH measurement protocol assessed in this thasigood intra-tester reliability
and internal consistency, but the results from ABééstionnaires and interviews are
not interchangeable;

» There appears to be good compliance with PA meammeeven though the
accelerometers were “carried” in to Gulu for thisnponent of the assessment;

» The validity of the adapted measurement methods nsthis thesis is not known, but

the modifications from previously established pools are minimal;
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e Local support in Gulu is critical for the effectivaplementation of the measurement

methods developed in this thesis.

9.2c¢) Innovation testing — was the solution effecte?

Testing whether the proposed solution was effedativadldressing the identified problem is
the third stage of evaluation. This process “assethe extent to which defined objectives
can be achieved operating in the best possibleitiomsi for success®.. The focus should be
on the impact of the programme and indicate ifiotked”?. In this case, Gulu was the
most accessible and well resourced municipalityarthern Uganda. A summary for this
phase of the SfD evaluation that | completed inuGsilpresented below according to the

impact and process components described by Nuteeah(2006)":

i) Impact and outcome assessment (CHAPTERS 7 & 8)

» Voluntary registration for the GMKL results in dfsgelection bias, particularly
pronounced in girls, for subjects who are physychiter (i.e. the subjects in greatest
need are not reached by the programme);

* A history of abduction is not a barrier to regisigrfor the GMKL;

* The GMKL appears to have a direct positive effectlee aerobic PF of its
participants;

» The GMKL contributed to developing local capacityaesources that appear to have
a community-wide positive impact on PF, which isstnevident in the wait-listed
boys who are more keen and available to play sport;

« The boys in the GMKL intervention group appear ¢celxposed to a higher “dosage”
of aerobic PA, which may be due to better prograrmptake than the girls and

regular participation in an organised football gamnea full-sized field;

241



A higher “dosage” of aerobic PA may explain why boys in group [T] experienced
large gains in cardiorespiratory fitness (MSFT) detkrioration in muscular power
(SBJ);

It is not possible to identify a “dose” of the GMKIsing only accelerometers;

The current GMKL model may introduce new emotigmassures that have a
negative impact on participants who are focusedasnpetition and winning;

The competitive focus appears to be more pronoummctek boys than the girls when
comparing the GMKL participants;

Wait-listed boys appear to experience large MH benleecause they are exposed to
improved local capacity for sport programmes, buhdt endure the negative effects

of a competitive league.

Process evaluation (CHAPTERS 7 & 8)

» Although there are no formal process evaluationltepresented in this thesis, the

delivery was monitored in accordance with the tegcal model that | established in

Chapter 2 (SECTION 2.10) and | elaborate on thsgyint in the discussion below.
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9.3) Limitations and strengths of thesis

The limitations and strengths of the studies theve conducted were described in detail in
the previous chapters. Most of these were caugdéorbed adaptations to the challenges of
conducting research and implementing a SfD progranm@ulu. This included the local

pragmatic difficulties related to:

Planning and time management;

* Infrastructure and facilities;

» Resources and capacity;

e Community access and communication;

e Cultural norms and expectations.

These challenges were compounded by ethical comedwut conducting research in Gulu.
There was a clear tension between the agendawelogenent agencies and acadelfid. A
culturally sensitive approach that was sustainahtelocally reproducible was not always
synonymous with obtaining the optimal level of ende using rigorous scientific methods.
Although all of the challenges faced in Gulu didctacompromises in the research methods,
they did not prevent any of the studies being ceteol. Perhaps the greatest strength in this
thesis was demonstrating that it is possible talaotrigorous and ethically responsible
research in post-conflict and LMIC settings. Bunlyithe capacity of locally established
systems was integral to achieving these objectiv@s | believe that this enabled me to make
a contribution to the evidence base for SfD intatias that was contextually relevant and

was sensitive to the development agenda.

There were several pervasive themes regardingntiitations and strengths of the studies that

| conducted in Gulu. These can be categorisedrdicgpto the measurement methods,
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evaluation design, subject recruitment and dagpnétation. It is important to note that

often the biggest limitations of the research wadse related to its greatest strengths.

9.3a) Using modified measurement methods

The adaptation of the measurement methods to taé dontext was practically and ethically
necessary for this research. However, it increfise@mic characteristics of the metrics and
made the results less generalisable to other gstéind studies. Stringent application of
scientific rigour would have required the applioatof gold standard metrics using calibrated
equipment in a controlled environment. This waspassible for assessing PF and | used
field tests instead. The methods chosen were tre# commonly applied when assessing

large cohorts and there were sufficient bodiesvafence to justify this approaéti28-17°

Standardised methods have been described for the BFA, SBJ and MSFT field tests
[44,51.55,62,162,164,165,168-170)t \n/a5 possible to “carry” in the equipment aredsonnel required

to conduct the PF assessments according to préyialgdated protocols. However, it was
not logistically feasible to implement the standsed methods that were developed in HICs.
Perhaps more importantly, the “carrier” approactoistrary to the priorities of development
agencies that focus on building local capacity atilsing sustainable resources available in
Gulu™2., The only exception to this was the PA measuréspevhich adapted the use of

accelerometers to the local context.

The modification of the field tests for PF meardttthe validity of the measurement methods
was uncertain (SECTION 5.5b). There were simitaroerns for the modified MH measures.
Although the APAI had been validated in interviewrh, delivering it as a questionnaire had

poor inter-method agreement and its validity watsassessed?.
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The lack of metric validation meant that the extmeasurement error and bias was
unknown in all of the studies. This warranted mautvhen interpreting the results and
compromised the certainty of the conclusions drérem the PF and MH datd. It was
particularly pertinent in the cross-sectional ara/when assessing the community needs and
the GMKL programme reach (SECTIONS 6.4c & 7.4batiSactory inter-tester reliability

and consistency in the research team meant thatélasurement of change over time was

less susceptible to the use of unvalidated metiiteerefore, the results of the longitudinal

studies were more robust to this limitation in tegearch methods (SECTIONS 8.4b & 8.4c).

However, it is important to recognise that the rfiodtion for all of the metrics was minimal.
Similar adaptations have been made in other studhes applying field tests in LMICs with

little consideration for the effect on the validif/the result&>*30:168-170.183185 Athoygh the

deterioration of the quality of the measures waseuain, it was likely to be small and

successful adaptation to the local context wasadlgta strength of the research.

9.3b) Developing appropriate evaluation designs

The evaluations implemented in this thesis wergydes to optimise the level of evidence
obtained within the pragmatic and ethical consteaai the local context. It was important to
find a balance between generating evidence foniategion effectiveness and collecting data
for programme developmelt. Consideration of local ownership and capacitiyding
compromised the scientific rigour of the researethunds™**. It was also not logistically
possible to apply an independent and blinded apprtathe group allocation or

measurement procedures in any of the studiessrihiesis.

The feasibility and reliability assessment of measent methods in Chapter 5 highlighted
that effective evaluation design needed to be s8easind adaptable to the local environment
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(SECTION 5.5b). The research methods had to iallgiadjusted to the Gulu context and
allow for its unpredictable nature by being flexiBf. The subsequent loss in evidence

guality was a pragmatic trade-off that enabledstiielies to take place.

The evaluation of the programme needs, reach apdanwas specifically devised for the
GMKL intervention in Gulu (SECTIONS 6.3a, 7.3a &8). The adaptation of the evaluation
design to the local context and systems incredsedgecificity of the research. Although

this optimised the quality of evidence, it limitéte generalisability of the methods and results
to other SfD intervention4. This was also evident in the specific searctmsethat | used in
my systematic literature review (SECTION 2.9). Hwer, the findings of Cronin (2011)
supported this approach and suggested that mousddditerature reviews were needgd.

The specificity of my research has also been jestiby a growing recognition that the post-

conflict context presents unique health issuesatetvorthy of investigatioty**42

The results of my literature review indicated tloeelty of the evaluation design developed in
this thesis for the outcomes and population ofrege(SECTION 2.9). The majority of the
published articles had a sociology focus and weeeidptivel’>*1>%5! There was only one
SD literature review that focused on health-relatetcomes and it cited papers that were not
contextually relevart®”. The programme evaluations that had been publishier did not
focus specifically on SfD interventions or did meport empirical data relevant to the
outcomes of intere§%391*3 None of the longitudinal studies identified fretiterature

review included a randomly sampled control group.

However, there is growing support for the implenaéioh of strong evaluation design in the
SfD sectoft1#1201351371 Ag an example, Zak Kaufmann from the London $tbéHygiene

and Tropical Medicine is currently conducting anTR&ssessing the impact of Grassroots
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Soccer programmes on HIV/AIDS transmission in Sdftica *?. This work and the
research that | completed in Gulu are seminalenSfD sector. They are the first studies to

use an experimental design to assess causatitimeftwealth outcomes of SfD interventions.

As previously described, | had planned to be appeddent evaluator of a TKL intervention
in Gulu. However, due to poor programme managerneas required to coordinate the
intervention and broker partnerships with OAP ar@PY Although | ensured that | remained
blinded when initial group allocation was completedthe GMKL, | was not masked to
programme implementation. This was a weaknedseievaluation design that was a direct
result of the pragmatic challenges that | face@utu. Managing the intervention was also
time-consuming and compromised my evaluation ofjamme processes. My initial
intention was to use the theoretical framework thetd developed to assess process
indicators for programme delivery (SECTION 2.1®eliable attendance records for each
team would have also assisted in assessing patimiplevels and intervention “dose”.
Assessing the knowledge and attitudes of the ceagsiag semi-structured interviews or
surveys could have provided an insight into tragngoiality and their focus within the
programme. Focus groups with the beneficiariesdcbave also identified differences in
programme delivery and exposure. However, my @®e®aluation was limited to assessing
programme reach (CHAPTER 7) and informal obsermati@corded in my fieldwork diary.

These compromises have limited the interpretatfanyimpact focussed results.

9.3c) Recruiting and retaining subjects

The subject recruitment for all of the studieshis thesis was successfully conducted through
primary schools. This approach effectively haredgfe most robust system that existed in
Gulu for accessing a large sample of young adotscdEmbedding the assessment in the
school PES classes facilitated subject trackingratehtion.
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An alternative approach that had been previousptemented in Gulu was to recruit subjects
for evaluation through the community and conduetdbsessments at an independent testing
venuet?613%  Although this option was considered for alllné studies in this thesis, it is
likely that it would have caused a self-selectitasbn the sample measuréd’®%%

Assessing the reach of the GMKL programme dematestithat this was the case for
voluntary engagement in physical exertion (SECTID#b). Prior to conducting the needs
analysis, | hypothesised that young adolescentsyyilo engage in PA would also have
relatively good MH and be more inclined to attendredependent testing venue for B¥.
Therefore, it was likely that using a community-4soluntary approach to subject
recruitment for evaluation would not have engageepaesentative sample for PF and/or MH
levels in Gulu. This would have limited the assesst of the metric quality to a narrower

range in the pilot study (CHAPTER 5). It also webubt have provided a true indication of

the broader community needs and the reach of th&iGpogramme (CHAPTERS 6 & 7).

However, using an independent testing venue woaN@ lassessed the metrics and needs in
the population that the GMKL programme was mosliko reach. Therefore, these
concerns about self-selection bias during measureprebably would not have affected the
RCT that | conducteld*"®**® Previous studies identified in the literatureieev integrated
the baseline assessment into the programme reigistfd’*3*33 | could have used a
similar approach, but it was not known if this wdbnheasure a sufficient number of subjects
to form a wait-list control group. Therefore, negtthe RCT within an existing cohort study

that accessed subjects through schools was thesordyway to recruit a control group.

Tracking and retaining the subjects for follow-epting would have also presented logistical

and ethical concerns if the measurement proceauges community-based. There were
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pragmatic difficulties related to local transpantdaime management. This was the primary
reason for conducting the pilot testing in a baagdschool setting (SECTION 5.3c). These
challenges could have also been overcome by prayih incentive to participate in the
studies. The provision of a transport “allowaneeis a widely accepted practice in Gulu.
However, it was seen locally as a “payment” to aegnincome and was rarely actually used
for transport. Therefore, its potential coercinBfuence was accentuated and there was
limited logistical benefit!®Y. The ethical concerns of development agenciesrdiny aid

dependency also precluded the use of incentivesaiticipation in research in GuR{®.

Although the subject recruitment methods usedigttiesis accounted for all of these
concerns, they did cause uneven group sizes fmusstudies. They also contributed to the
disproportionate distribution of potential confoumgifactors between groups (SECTIONS

6.4a, 7.4a & 8.4a). However, statistical methodsawised to address these issues.

The sample size calculations for the evaluatioprogramme needs, reach and impact took
into account various factors that influenced sufxjecruitment (SECTIONS 6.3b, 7.3b &
8.3b). This included adjusting for uneven growesiby using estimates of programme
registration and the incidence of history of abohuctn the target population. The
calculations also accounted for the anticipatedliwof school attendance, subject eligibility
and loss to follow-up. Although this appeareddoruit a sufficient number of subjects for
most of the studies, the results of the RCT wedegrowered . This may have been
further compromised by failing to account for statial adjustments for potential confounders
in the sample size calculati?®?°*!  An increase of more than 10% is unlikely toneeded

for each confounding variabf&™.
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The absence of sufficient data to conduct a poateutation for the pilot study may have
also contributed to insufficient subject recruithesen assessing feasibility and reliability

(SECTION 5.3b). These were notable limitations whterpreting the results.

9.3d) Interpreting the data appropriately

A common assertion in the SfD sector is that th@ese of M&E is to “prove success®.
This approach stems from the rhetoric that promgpest as an essentially positive

intervention™?!!

. It implies that the role of research is to pdevdata that confirm the
claimed outcomes of SfD programm&s. Evaluators with this mindset are at risk of
ignoring important assumptions and using retrospectiata dredging” to identify the
necessary evidence for the relevant stakeholderthe systematic literature review

completed for this thesis, poorly defined analytaggroaches were more prevalent in the

SfD reports from the grey literature that were peér-reviewed30-233

However, rigorous evaluation should objectivelyeassthe assumptions of SfD interventions
rather than just seek to find proof of effétt This requires a clearly defined analytical
approach prior to commencing the data collectioavimd “data dredging” and ensure the
results are not over-interpreted. The number ¢da@ue measures and statistical tests
performed in this thesis also introduced the pnobdé multiplicity and increased the risk of a
type | erro???, A Bonferroni or Holm adjustment is often appltecthe p-value in this
context. However, | applied an approach advochyedhang et al (1997) in selecting a

primary endpoint (i.e. MSFT) and designating theeobutcomes as secondary endpdffits

It is also important to note that there was a gpegurpose for these analyses in all of the
studies. Each PF outcome variable measured adistiaracteristic and aggregating the
results into a composite score was not appropfiaté?. The MH outcomes were assessed
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individually to recognise the distinction betweend! syndrome®2”. Following the
precedent set by Bolton et al (2007), the APAI ssavere also combined to provide an
indication of disorders according to a “Westernisuct of MH!*?®\. The targeted approach

to analysis was a strength of the studies in tiesis.

In Chapters 6-8, the statistical tests includedstd)g the crude data for the discrepancies in
sample distribution and the differences at baséBECTIONS 6.4, 7.4 & 8.45*"%1%% This
increased the number of analyses and the likelitloadl would identify statistically
significant results by chance (i.e. a type | erPd?}. Therefore, the magnitude of the
statistical findings was taken into account andttie®retical rationale for the results was also
considered. On several occasions, | applied nig fibservations to interpret various study
outcomes. Although this provided some insight i@ programme delivery, the lack of
formal process evaluation was a weakness in tesEgh Consequently, it was not possible to
adjust the data for actual programme uptake arehaal “dosage” of the GMKL was

assumed for all of the participants in Chapter BGEIONS 8.4b & 8.4c).

A consistent problem faced when interpreting thia tlaroughout this thesis was the lack of
clinically relevant parameters of effect size foe SBJ, MSFT and APAI. Although the
analyses that | performed identified statisticgh#ficance, they did not indicate whether there
were discernible health implications for theseifiigd. This highlighted the paucity of
evidence linking performance in the SBJ and MSEdftests with criterion-referenced
recommendations for health (SECTION 2.6a). It aéftected the relative infancy of the
APAI as a measurement tool for MH in northern Uga[ﬁ%i]. The inability to interpret

whether the health impact of the GMKL was clinigaklevant was a limitation of this thesis.
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9.4) Mechanisms and implications

The mechanisms and implications for the variouspmments of this research were

considered in detail in the previous chapters. hEd¢hese studies added to the evidence base
for the health and SfD sectors in post-conflictisgs. However, perhaps the most important
findings of this research were the broader therakesad to SfD programme development that

became evident when applying a structured evaluatioces$”.

As previously discussed, | completed the firstéhstages of the evaluation framework
described by Nutbeam et al (2006) for health pnognes (FIGURE 1.1¥. Their dispersion
throughout the thesis was due to a complex dynaetiween the funders, implementers and
evaluators that is common in the SfD se€fot'® 121125135138 parhaps this haphazard
approach to the development of the GMKL contributedeveral discrepancies between the

programme aims and delivery that may explain sohtleeostudy results.

The relationships between the objectives, actioisiatermediary outputs of the relevant
stakeholders for a SfD intervention are depicteshyntheoretical framework (FIGURE 2.5).

It also describes the link to the final health-tethoutcomes via the mechanisms described by
Bouchard (200128, These theoretical models form the basis forftha discussion which

also draws on informal process observations coatkim my fieldwork diary.

9.4a) Programme objectives

At the centre of my theoretical framework are tharf's and objectives formed in response to
local needs and the intended reach of the SfD progre” (FIGURE 2.5). The funders,
implementers and evaluators for the interventicoughall contribute to this process.
Consultation with the community is also criticat fdentifying their priorities and promoting

sustainability through local ownersHfg>*13313
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Ideally, programme objectives are informed by tlaping and development phases
described by Nutbeam et al (2008) Clearly defining the problem and conducting a
formative evaluation of potential solutions shodicect all of the relevant stakeholders
towards concerted goals. Therefore, evaluatorpltzna key role in identifying the local
issues that SfD programme implementers ought toesddand donors need to fund. The local
community should remain at the centre of thesdiogiships throughout the development and

implementation of the intervention (FIGURE 9ify31133

FIGURE 9.1: The relationships between the differentypes of stakeholders for
developing and delivering a SfD programme

Programme Implementer

Local Community

Programme Funder < > Programme Evaluator

However, in reality the synchronous developmenrdrganisational relationships and
programme objectives rarely occurs in the SfD sedidumerous authors have referred to the
tensions that exist among stakehold&r§!115:120.121.125.138-137lg  nders jn the SfD sector are
demanding increasing accountability from implemen#and see evaluators as a means to
enforce these sentimeit&’). This means that implementers often perceiveuetats as
potential threats who divert resources from intatias and are only necessary for satisfying
donor demands or acquiring more fuffd$?® Therefore, evaluators are not typically
integrated into programme design and are pressangduce results on tight budgets that

satisfy implementers and/or funders rather thanntegbjective outcomes®+*!
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The dysfunctional relationships between stakehsltiave several practical manifestations.
Perhaps most importantly, the concerns of the loeaimunity are often displaced by the
priorities of the other stakeholdét¥. This means that implementers are typically grant
funding based on overly ambitious objectives tlaatehbeen developed without conducting an

appropriate formative evaluation or assessingdbal Ineed$.

However, this was not the case for all of the weetions identified in my literature review
(SECTON 2.9). The programmes evaluated by the 8Aiwst-conflict regions had
conducted a “situational assessméht***®! It appears that the objectives of these
programmes were at least partly informed by thixess and included the development of
theoretical “problem trees” by the participalitd. As previously discussed, Coalter (2006 &
2010) developed a logic model for the interventitirag he evaluated, but this was not
informed by a comprehensive needs analysis in 80 The evaluation completed by
Betancourt et al (2007) “piggy-backed” on existingerventions. Although the results of the
study indicated a local need, this was retrospeainw it is not known whether this was

assessed by the implementing organisations pridelivery!*?°.

The current GMKL in Gulu was not informed by anesdive planning and development
phase as described by Nutbeam et al (2606 his was evidenced by the order in which the
components of problem definition and solution gatien were presented in this thesis
(SECTION 9.2). However, perhaps most importambne of these components of the
evaluation were completed before the programmephaased by the implementers and the

necessary funds were acquired.

The disconnect that exists between the stakehohdginiights an important “chicken and

egg” scenario in the SfD sector. It is very difiicfor implementers to work with evaluators

254



to plan SfD programmes without sufficient resourcel®wever, donors typically require
clearly articulated objectives from implementingtpars prior to providing them with
funding. This does not acknowledge the contributieat evaluators can make to the
formative stages of programme developm@ntThere is clearly an indication to increase
resources for prospective evaluation as part ofisf&vention planning?**?>*3" This
should focus on assessing specific community naedsstablishing locally relevant

theoretical frameworks for programmes prior to iempéntatior?*2%13%:13]

The objectives of the GMKL were further complicatedthe partnership of two previously
independent implementing organisations (i.e. YC® BiKL). This avoided programme
replication in Gulu and was the most economicalafsesources to increase the size of the
intervention. However, there was some diversitthimobjectives of the organisations that

may have been diluted when the partnership wasddrm

The YCP was a “plus sport” organisation that prilgdocused on peace-building initiatives
(1299 " Since 2008, the support of OAP had shifted YEities towards using football as a
vehicle to achieve their peace-building objectivitsalso assured the YCP of medium-term
funding despite the lack of previous evaluatiothar development of a theoretical framework

for its impact.

TKL was established in Gulu in 2003 and came frbendther end of the SfD spectrum. It
was a “sport plus” subsidiary of the KKL, which t@2d on developing sport for young
people!??. The initial objective of TKL was to assist witte reintegration of previously
abducted children in Gulu. However, the aims amadbods of TKL quickly diversified.
Funding for the TKL activities in this thesis wasyided by the ASC and was based on a

proposal that outlined multiple objectives. Thes#uded health-related outcomes for IDPs
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in Gulu, but were formulated without effectivelysassing the relevant needs or priorities of

the local community.

It is also important to recognise my role in foratuig the objectives of the GMKL. Prior to
arriving in Gulu, | was not expecting to contribtibtemanaging the intervention or to evaluate
a programme that had a strong peace-building ageiddwever, | did bring a health focus to

the partnership that influenced the overall progremobjectives.

A series of stakeholder meetings were also condunt&ulu prior to commencing the

GMKL activities. Representatives from the localgoiment, schools, sports clubs and
NGOs were consulted. However, the purpose of thresstings was primarily to gather the
support of the community for the GMKL interventitrat had already been designed. These
local stakeholders did confirm the importance aofesal of the planned programme activities
(e.g. football rather than netball interventionsdols). However, several of the issues raised
during these meetings also highlighted a lack adrawess of the local needs and
demonstrated poor theoretical understanding oasele SfD programmes (e.g. a request

for an electronic scoreboard when most playingiieh Gulu did not even have goalposts).

The programme objectives that were finally agregahuby all stakeholders for the GMKL
fused all of these influences. The aim was to enp@nt an intervention that provided a
vehicle for delivering peace-building initiativesdarecognised the broader benefits of sport
and PA on physical fithess and health. There waartcular focus on MH as it bridged the

peace-building and health agendas of all stakerefdé.

It is important to recognise the repercussion®ohtilating the GMKL objectives without a

true community needs analysis or formative evaimefl. The initial stages of the evaluation
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that | conducted were retrospective in terms ofGIMKL programme planning and
development. Therefore, it was purely fortuitduattseveral of the needs identified in my
evaluation matched the objectives of the programiiites included the review of the limited
and dubious data that suggested a health-relasstifoe PA interventions in Gulu

(CHAPTER 3). Establishing field tests that reliabksessed health parameters associated
with PA in Gulu enabled me to confirm that the adcknts had poor cardiorespiratory fitness
(CHAPTERS 5 & 6). Despite the paucity of evideaoel theory for SfD interventions in
post-conflict settings, the deficit in the MH ofepiously abducted adolescents also suggested

that a PA intervention may be of benefit (CHAPTER& 6).

However, the formative evaluation completed in thissis also indicated that it was unlikely
that MH would be improved by simply increasing RFP& (SECTION 6.4d). Therefore,
there was a mismatch in the MH objective of the GMifQd the theoretical understanding of
how this would be achieved. If the programme piagrand development had been
adequately informed by this formative evaluatidrg, stakeholders could have reassessed
their objectives and/or delivery methods. This lddwave prompted the development of an
alternative theoretical model for MH to the onealfiég®d by Bouchard (2001®. However,
this did not occur and the repercussions for thekKGMnplementation and outcomes are

considered further below.

9.4b) Programme implementation

The actions and intermediary outputs of my theoatframework describe the processes of
delivering a sustainable SfD programme that catait@ed to the outcomes of interest
(FIGURE 2.5). As previously discussed, | was raédo conduct a formal process
evaluation of the GMKL. However, as a member efphogramme coordinating team, | did
have some insight into the implementation of eaititoa and the realisation of associated
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intermediary outputs. These observations corredpdio the process evaluation of
innovation testing in the model described by Nuthea al (2006¥”. In some instances, |
was also able to refer to the success of speaiticomes to provide an indication of upstream

delivery of actions and outputs.

The personnel and volunteers of the GMKL appeayechplement all of the actions
described in my theoretical framework. Howevee, delivery of each of these varied in both

guantity and quality according to the outcome ¢driest.

The GMKL funders and implementers did effectivetydbilise and distribute resources” for
the football component of the SfD programme in Gulinis was evidenced by the
community-wide effect seen for the PF outcomes (HBEGIS 8.4b & 8.4c). Several of the
volunteer coaches were primary school teachersiln.GTherefore, the provision of sports
equipment and training in football coaching weemnsferred to the target schools in the
evaluation. The rehabilitation of several footlfadlilities in Gulu as part of the programme

may have also contributed to the community-widengea observed.

The coordinators of the GMKL placed a high prionty “teaching and training local
employees, volunteers and leaders” before the &tlatbason commenced. However, its
implementation appeared to be misdirected and wadypreinforced during the programme.
The impact of the intervention on the MH of thetggpants supported the observation that
the coaches and players were focusing on winniadabtball games rather than participation
(SECTION 8.5¢c)??®. This problem was avoided in the post-conflicigrammes previously
evaluated by the SAD and Betancourt et al (200¢xbse they focused on play rather than

competitive sport?®*31133 Although it appeared that most of the GMKL peipiants were
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still included in the activities, the focus on wing football games was a clear departure from

the original objectives of the programme.

Word of mouth is the most powerful medium to “adatecand disseminate information” in
Gulu. This was augmented by the GMKL coordinathreugh weekly newsletters and
regular radio announcements. Various stakehol@atings also contributed to informing
key members of the community about the programiries appeared to circulate information
about the football league successfully, but faitetlave the same effect for the associated
peace-building agenda. This may reflect the usaleappeal of sport that is often described
in the rhetoric of the SfD sectBfl. However, it is also likely that the differendas
information dissemination were influenced by theyireg levels of local engagement of the

GMKL football logistics and peace-building coordios.

The “completion of research and programme M&E” hagtrong focus on the health
objectives of the programme (CHAPTERS 5 — 8). @liph there were some efforts to assess
the peace-building components, unvalidated meimiespre-experimental design were used
and were poorly coordinated by the programme peedonTherefore, a large proportion of

the objectives were not effectively evaluated.

The “participation in conferences and internatiac@iventions” was also limited. Only two
of the local personnel in Gulu regularly attendextkghops and these were focused on
football coaching. Although several staff memhbar§KL headquarters in Kampala had
broader experiences, they were not based in Gulagithe intervention and had minimal
input. The coordinators of OAP were in a simildwation. Therefore, | provided the main
contribution to this action for the GMKL. This denstrates the dearth of opportunities

available for local evaluators to share their eigreres and is reflected in the paucity of
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evidence in the SfD sector (SECTION 2.9). It digghlights the importance of feedback to

local communities from events where relevant infation has been shared.

As indicated in the theoretical framework, achigMhe primary intermediary outputs was
related to the implementation of the associatedee(FIGURE 2.5). Therefore, it follows
that the GMKL was effective in developing “locafriastructure, facilities and equipment” for
football. It also contributed to “local knowledgad skills” that were specific to coaching
sport and the evaluated health-related outcomés. p€ace-building objectives were notably
neglected for all of the primary intermediary outpand there was consequently a strong
“sport plus” focud'?®. This was particularly evident in the developmefttpromotional
materials using various media”, “guidelines fortgasctice” and “local community,

government and international awareness”.

The initial stages of programme implementation sidlolsequent downstream repercussions
for the secondary intermediary outputs (FIGURE .2.B)ese can also be considered short-
term impacts that are directly related to interi@mtielivery and the outcomes of interést
As expected, the “local capacity to implement sastale SfD programmes” that had a “sport
plus” and health focus appeared to become welbbsted in Gulu'?®. “Understanding the
programme effect” on health-related outcomes im@doand the “local support” for the
football component of the intervention also devebbp Although the influence on “policy
development” and “information sharing between stak#ers” was marginal at the time of
implementation, it is intended that the outcomethsf research will contribute to these
processes. This highlights the importance of lacal broader dissemination of evaluation
findings in the establishment of effective SfD mamgmed™®. However, it is important to
recognise the health-related focus of these ougmdscontinued neglect of the peace-

building agenda.
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Therefore, it appears that all of the actions aermediary outputs described in the
theoretical framework were accomplished to varylegrees for the health-related objectives
of the GMKL (FIGURE 2.5). As previously discuss#ukir implementation was not guided
by a comprehensive formative evaluation and thex® asmismatch between the MH
objectives and the theory for programme delivelgGFION 9.4a). The retrospective nature
of the formative analysis meant that the progranmmementation was not adapted
accordingly. Although MH was prioritised by alakeholders, alternative mechanisms to

address it were not identified or delivered witthe programme.

Coalter (2011) suggested that sport is only pathefgreater social phenomenon that
surrounds it in SfD interventioS®. This indicates that the psychosocial impact ive
separate “plus” component of SfD programmes thabtanediated by PA. If the formative
evaluation had informed the planning and develograéthe GMKL, the implemented
actions would have been adapted according to agheal model developed specifically to
achieve the desired MH outcomes. Although sepayaiiH from PA and PF would have
further diluted the actions of programme delivéryyould have addressed all of the

objectives of the stakeholders more effectively.

A prospective community needs analysis could h#&e@iaformed the delivery of the GMKL
programme. Identifying the populations most &t fg the outcomes of interest would have
enabled targeted implementation of actiBid. This may have influenced who the
intervention reached and improved the registratides of those most in need. The self-
selection bias for the GMKL was not surprising adesng it was a health-focused and
voluntary “sport plus” programme that did not targey of its actions towards at-risk groups

in the community (SECTION 7.5c).
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9.4c) Programme outcomes

This section refers to the impact and outcome ags&st component of innovation testing
described by Nutbeam et al (2008) The programme outcomes are depicted in the outer
ring of my theoretical framework (FIGURE 2.5). d\e previously discussed the need for
specific conceptual models for the various clainmepacts of sustainable SfD programmes
(SECTION 2.10). The framework described by BoudH{@001) has been cited in the SfD

literature and bridges the gap to the health-rdlatecomes assessed in this thesis (FIGURE

2.6) [107,138]

Despite assessing only boys in the acceleromaidysthe intervention group did appear to
engage in more PA than their wait-listed peers (BB0G! 8.4d). Although the results were
statistically insignificant, the sample size wasairand the biggest difference was seen on the
days when the GMKL activities took place. Thesanges were observed in a sample of
young adolescents who were most likely to be playlsiactive in Gulu. They demonstrated
high levels of MVPA, but low levels of sustained APThis fitted with the cross-sectional
results for PF compared to global norms at baselimesuggested that the adolescents in

Gulu were anaerobically adapted at the outset (3ENB.4b)!>*168170]

Therefore, it was not surprising that the GMKL ageel to have a positive impact on the
aerobic capacity of its participaritd. For the boys, these changes were significamégter
than those observed in the rest of the communBC(EON 8.4b). Although there appeared
to be no additional benefit in cardiorespiratotypdiss when compared to those wait-listed, the
boys exposed to the GMKL did experience a lossusate power (SECTION 8.4c¢). This

was probably a compensatory adaptation to higivetdef sustained aerobic PA>21"!
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The self-selection bias for fitter adolescents maye limited the potential change in
cardiorespiratory fitness for those who registdoedhe GMKL (SECTION 7.4b¥"*%. This
was particularly pertinent for the girls exposedte intervention. They were significantly
fitter than their peers at baseline and experiesgadar changes to the control group for each
of the outcome variables (SECTION 8.4b). Howeitas, also likely that lower levels of

programme engagement and PA participation congibtd this finding (SECTION 8.5c).

The self-selection bias also meant that the interoe did not reach those most in need for
the PF outcomes assessed in this thesis. As pidyidiscussed, this was an inherent risk of
conducting a voluntary and community-based “splug’pprogramme that focused on health-
related outcomes (SECTION 9.4Hy". However, no effort was made to mitigate thigeff

by targeting the programme delivery to the neede®tommunity.

The changes in PA and PF may have also been affbgtthe dilution of programme
objectives (SECTION 9.4a). Despite the poor dejivad the peace-building agenda, it was
allocated a large proportion of the programme resesiand intervention time (SECTION
9.4b). This did divert the programme implementafiom its health objectives and may have

compromised its impact on these outcomes.

As expected from the results of the retrospeciwenftive analysis, the improvement in PF
did not translate into an improvement in MH (SECNI6.4d). However, the deterioration in
MH for the boys in the GMKL when compared to thstref the community was also not

anticipated (i.e. there was not a negative coigidietween PF and MH at baseline).

The wait-listed boys experienced an improvememdiihthat exceeded the rest of the

community (SECTION 8.4c). This suggested thatdlveere inherent components of the
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GMKL that had a negative impact on the MH of thgdm the intervention group, but
positively influenced those wait-listed. As pravsty discussed, it is likely that the improved
capacity in the community for sporting activitiesdahe competitive nature of the boys

league contributed to these observations (SECTIh) 8922

The difference in the health-related outcomes betviee boys groups in the RCT brings into
guestion the merits of a league-based SfD programr@ailu. Although there were some
additional gains in PA for the boys participatinglhe GMKL, these did not translate into
significant differences in PF. However, more intpatly, the negative effect of the
competitive league on MH may have long-term heatigplications. Tracking of PA
behaviour from adolescence into adulthood is imftesl by the quality of the experience
(SECTION 2.3)?4%33437 The deterioration in MH suggested that the GMids a negative
experience for the participants. The potentiagtoerm deterrent for participation in PA may
actually mitigate the short-term benefits in PFexignced by the boys in the intervention
group. In contrast, this was not likely to be tase in the wait-listed boys whose increase in

PF was accompanied by improvements in MH.

Therefore, simply improving local resources andlitées for sporting activities may be a
more appropriate use of SfD resources in Guluprsiously described, it is likely that the
health-related improvements of the wait-listed begse mediated by the volunteer coaches
who were also primary school teachers. The trgiaimd sports equipment they received
were transferred to the school setting for useheystudents. This suggests that the
development of capacity and infrastructure witlithaols may be the most effective venue
for SfD interventions to improve PA, PF and MH inlG There are numerous examples
from other LMICs where school-based interventioagehimproved health-related outcomes,

but these are contingent on conducting inclusiesameduled PES clasdé 184.186.187]
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However, the results presented in this thesis damnased to conclude that community-
based SfD leagues are intrinsically deleteriousvibr. Although Coalter (2010) assessed
different psychosocial outcomes for a similarlystured league in Gulu, a negative impact
was not appareftt®. The results of Burnett et al (2006) and (2008) auggested a positive
impact on MH from SfD leagues in South Afri¢%*%% It should be noted that none of these
studies had a control group and definitive condusicannot be drawn. However, the girls
intervention group in this thesis did not experenegative changes in MH and their results
were equivalent to the rest of the community (SEQN'18.4b). Therefore, the discrepancy
between programme objectives and implementationdarcompetitive play may be a risk

that is particularly relevant for boys football ¢geges in Gulu.

An effective formative evaluation may have mitightee negative impact that the GMKL
had on the MH of the boys who patrticipated. As/esly discussed, the development of a
separate theoretical model for MH that was not etedi by PA would have prompted an
adaptation of the actions delivered (SECTION 9.41)is may have included an ongoing

focus on the “peer leader” approach and the “pbashiponent of SfD participation

[121,129,130,218]
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9.5) Recommendations

Effective evaluation should inform the deliveryfofure intervention&*?°. Nutbeam et al
(2006) describe three stages that contribute toptiices’. In this theoretical model, there
Is an initial focus on replicating and dissemingtihe intervention. This moves towards
ongoing monitoring as the programme becomes maoapleshed (FIGURE 1.1). | have
referred to these phases to formulate recommemsatio the implementation and evaluation

of future SfD interventions in Gulu and beyond.

9.5a) Intervention demonstration — can the programra be replicated?

Intervention demonstration involves replicatiortlod programme with the intention of
reproducing the desired outcomes. A second sezdbe GMKL was completed early in
2011. However, there have since been significhanhges in the implementing organisations

that have forced modification of the GMKL programdedivery.

The funding provided by the ASC for TKL was noteared. In response to the demands of a

new donor, TKL has turned its focus in Gulu towa®d® programmes for disabled children.

YCP has experienced significant internal managepeaitlems that have also prompted OAP
to reduce funding. Their focus in Gulu has shitbedk towards school holiday training

camps for football and peace-building.

Despite these changes, both TKL and OAP remaimngstied in implementing SfD leagues for
able-bodied adolescents in Gulu. If this does natis recommended that the needs of the
community are reassessed prior to implementationféom the programme aims. If future
interventions have the same objectives and replitet community-based model, they should

modify recruitment to improve reach by:
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Introducing more registration sites in all divissoof the municipality;

Engaging schools in the intervention planning pssce

Building local support for the participation of Igiin sport;

Promoting the programme prior to registration toisk groups identified during the

needs assessment.

Future programme implementation must also be nasgeted in response to the formative
evaluation. If the MH of the participants remaamsobjective for SfD interventions in Gulu,
a new theoretical framework should be developelis fnay shift the priorities of the
programme towards non-competitive PA that is nou$sed on winning a sports league. It is
possible that developing local capacity and infragtire for football participation will have
the greatest overall effect on health in Gulu. sTrhay be particularly valuable and resource-
efficient within schools. The role of the coaclss'peer leaders” is likely to be critical in
redirecting the attention of the participants tgage in enjoyable pldy?>**°?'8 However,
regular football games on full-sized fields mayl &t necessary if PA and cardiorespiratory

fitness also remain health priorities of the prognze.

The evaluation of intervention dissemination shagdess “effectiveness” and “indicate the
essential conditions that need to be establishethéoprogramme to be successfully
implemented'?. This involves a shift towards assessing thegssof programme delivery
21 The theoretical framework that | developed iis thesis could be used for this purpose
(SECTION 2.10). This would necessitate furtheicafation of the link between sustainable
SfD programmes and each of the intended outcomestprcommencing future

interventions.
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However, if there are any major changes in the &rof intervention implementation, a full
repeat of the impact evaluation is also warrantedll of the programme objectives. The

design of this should:

« Attain the highest level of evidence with methdust tare adapted to the programme
model and local context;

» Assess appropriately matched groups that are emes/e of the target population and
of sufficient size;

» Ensure indicators of the programme engagementketad injuries are included;

» Use statistical methods that adjust for disparitiesubject distribution;

* Include a formal process evaluation to help expllagprogramme impacts.

All future GMKL programmes should also evaluate wvess actually reached in the context

of the local needs and the programme objectives.

9.5b) Intervention dissemination — can the programna be disseminated?

Intervention dissemination involves delivering iregramme in other locations. Only
programmes that have proven impact should reashsthge of implementation and
evaluation. However, programme disseminationrisaaly occurring for several derivatives
of the GMKL model. TKL has received funding to doiet SfD leagues in other parts of
Uganda and Rwanda. They are also interested ianeipg into southern Sudan. OAP has
funded the implementation of a similar programm@ivaka, which is located 54km from

Gulu in northern Uganda.

The evaluation of intervention dissemination focuse “identifying the ways in which
successful programs can be widely dissemindtédNutbeam et al (2006) advocate a

further shift towards process evaluation at thige”. However, this assumes that a
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relatively consistent model of the interventiomaplicated at each location and that its
impacts have been established. In reality, Sf@m@mmes continue to be disseminated
despite the paucity of evidence supporting thdicafy. Although the sector has not yet
progressed to this stage of implementation anduatiah, its donor driven nature has caused
premature dissemination. This further demonstrideslisconnect that exists between

funders, implementers and evaluators.

PA and PF are the only outcomes for the current Gvitdel that have progressed to the
dissemination stage of implementation and evaloatibherefore, it is recommended that

when delivering the GMKL model in a new locatioe implementers should:

» Assess the needs of the community using metri¢satiesappropriate to the local
context and have been quality assessed,;

* Formulate objectives that are responsive to thal loeeds;

» Develop programme theory for each of the prograrobjectives based on the results
of a formative evaluation;

» Establish whether the intended outcomes and theakftamework for delivery are
similar to previous successful programmes. If they(i.e. for PA and PF objectives),
the intervention should be implemented with a pssdecused evaluation to assess the
quality of delivery;

 Establish if any of the objectives are new or haeebeen realised in previous
programmes. If this is the case, the implememnadind evaluation procedures

described for programme replication should be a&oplSECTION 9.5a).

Whether the population that the intervention ishéag matches the community needs and

programme objectives should continue to be asseksaty dissemination.
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9.5¢) Programme monitoring — can the programme beustained?

Programme monitoring is “directed towards suppgrpnogramme management” and occurs
when an intervention is readily “implemented acamgdo established method$". At this
stage the delivery should be sustainable. Thalityator local personnel to maintain the
GMKL in Gulu without the support of OAP and the A8€monstrates that it has not reached
this phase. Therefore, it is recommended thatdéutmplementation focuses on building local
capacity for the independent mobilisation of progmae resources. This should promote
community ownership and may be best achieved byeddihg programmes within existing

systems of local government and/or schools.

Evaluation at the programme monitoring stage isoatmentirely focused on the process of
intervention delivery?. An indication of effect can also be provideddmycurrent

“population-level monitoring of the outcome indiced of interest?!

. I'will be establishing
an annual surveillance of PA, PF and MH for youdglescents in the P6 classes of 12
Primary Schools in Gulu during a follow-up fielgitin March 2012. The purpose is to
identify trends that might demonstrate changescallneeds and/or the impact of future

interventions in Gulu.
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9.6) Conclusion — what does this research contribe®

The studies that | have completed for this DPhakth make several important and novel
contributions to current knowledge in the publialtie and SfD paradigms. The modified
measurement methods that | developed for PA, PRviih@nabled me to describe these
health parameters in young adolescents livingpost-conflict and resource-poor setting.
My approach to assessing PF is transferable to a¢seurce-limited settings and may be
useful for assessing risk factors and indicatothefepidemiological transition. | also
identified persistent MH deficits in adolescenteypously abducted during the war.
However, it is evident that voluntary competitiyg-for-development programmes may not
be an effective intervention for this sub-populatic&imilar interventions in post-conflict
settings are likely to reach and improve the fighesadolescents who are least in need and
may have a detrimental impact on their MH. Thesdmportant considerations for policy

makers in the health and sport-for-developmenbsgect

| have also identified several areas specific toresgarch that require further investigation
and outlined recommendations for future evaluatiofisere is an indication to assess the
impact of SfD on a broader scale. This shouldde®mpanied by process evaluations that
improve our understanding of effective programmléevdey and participation. It is important
that future research recognises the unique chaistats of different target populations and is
applied to different models of implementation. ®tegical frameworks specific to each of

these conditions and the various claimed outcorsesreed further development.

My research also has practical implications for$fié sector. It informs funders and
implementers about the role of evaluators in pnogna planning and development.
Applying experimental methods to assess the intdime reach and outcomes was a novel

process for SfD programmes. Therefore, this thesisonstrates several principles of
271



rigorous impact evaluation that may be transfegablfuture programmes in the field.
Although | did not formally assess the processrofjpamme delivery, | have also made a
practical contribution to this component of SfD lexaion. The theoretical framework that |
developed for the implementation of sustainable @&tBrventions is a tool that should be

widely disseminated for testing and improvement.

| have also made a contribution to understandiechtalth priorities for young adolescents
and improving SfD programme capacity in Gulu. Irkex closely with the local personnel
and volunteers of the GMKL to build their capadiy implementing SfD programmes. |
also trained the research team to assess the cemgaf PA, PF and MH evaluated in this
study. The results of my research could influehutere programme implementation in Gulu
and similar settings to improve effectiveness goithaise outcomes. At this stage, | have
provided verbal feedback based on my researchetpehsonnel of the implementing
organisations. | will be disseminating a reportlaxal stakeholders during a follow-up
fieldtrip in March 2012. This report will also Ineade available through existing platforms

for the SfD grey literature.

There are a growing number of scholars becomiregested in SfD and it is anticipated that
research in this sector will continue to expaneéndeavour to distribute my research findings
within the academic community according to my peddion and conference plan
(APPENDIX A24). Some of my results have alreadgrbdisseminated in one academic
paper (APPENDIX A25) and two conference presentati\PPENDIX A26)53224.22]
However, there are currently no academic jourrteds $pecifically cater for SfD research.
Consequently, | have contributed to establishirgdiburnal of Sport for Development (JSFD)
for the publication of peer-reviewed articléd!. This will provide a space for open dialogue

between stakeholders and the dissemination ofdoastices from case-studies in the field.
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On a personal level, this DPhil has contributedxpanding my research skills in evaluation
design and statistical methods. | have also haadpiportunity to improve my proficiency in
academic writing and presentation. My field expece enabled me to learn a great deal
about managing programmes and research in responresettings. This included working
with people from diverse backgrounds to implemegdrous research in the face of several

pragmatic and ethical constraints.

Above all else, | believe that my work drives fordha streamlining process for the SfD
sector. |think that there is little value in coeting further desk research about the broad
claims of these programmes from offices in devalopsuntries. The SfD movement does
not need more descriptive articles outlining theqiig of evidence or to establish another
“M&E toolkit” based on “Western” constructs. Ittisne for academics to get their hands
dirty by contributing to building capacity for indendent evaluations in the field rather than
from their armchairs at home. Only then will wagipeto understand the true impact of SfD
programmes on the broad array of its claimed ouesonAlthough the SfD sector has rapidly
expanded since the UN International Year of SpdtRhysical Education in 2005, | believe
that improved evaluation will lead to a “healthyrtraction. | adapt a common mantra from
academia in suggesting that SfD organisations fewsiuate or perish”. Only those that
rigorously assess their impact and appropriatetyetatheir programmes will actually survive.
This should weed out the “briefcase NGOs” that mioem one trend to another at the whim
of potential funders, but to the detriment of thposed beneficiaries. | hope that it will also
ensure that the SfD sector does not become superfgahe next fad in development - |

suspect that the “International Year of Music arah€e” is just around the corner...
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9.7) Summary box

FINAL DISCUSSION AND CONCLUSIONS

- The chronology of programme development for the G\kdicated that planning was

not informed by a community needs assessmentamnaative evaluation.

- There were several common limitations that pervdtdednethods of this thesis. Most
of the weaknesses were pragmatic trade-offs trediled the studies to take place.
Therefore, they were also some of the greatesigtis in the research. These were
primarily related to the measurement methods, et@in design, subject recruitment

and data interpretation.

- It appears that a mismatch between programme olsand implementation

influenced the final outcomes of the GMKL.

- There is a tension between programme funders, mgaiéers and evaluators in the SfD
sector. This may cause the priorities of the laocamhmunity to be neglected and the

asynchronous development of programme objectivesgratakeholders.

- The objectives of the GMKL fused the aims of thatabuting stakeholders and may
have diluted the programme implementation for eatdnded outcome. Although
these were not based on a comprehensive commuegtisranalysis, there were local

deficits in PA, PF and MH that matched the objexdiof the programme.

- The actions of the GMKL were not responsive toftirenative evaluation that indicated

an alternative theoretical framework for the MHealtjves may have been necessary.

- It appears that the GMKL did not reach those mosiged when considering the
outcomes of interest in this research. This maxetmeeen exacerbated by the voluntary

and community-based registration process for ttexvention.
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- The intention to implement a programme which foduse peace-building, PA
participation and MH rather than football resul@smot realised. The delivery of a
structured “sport plus” league appeared to be @gfit to have a positive influence on
PA and PF, but had a detrimental effect on the MbBloys who participated. This may

have been caused by the competitive nature ottmgle.

- The findings reported in this thesis can inform dlesign and evaluation of future SfD
interventions. It is necessary to develop thecaéframeworks for each programme
objective prior to implementation, replication atidsemination. Assessing the impact|
of the intervention and evaluating the processetizdry both remain important for

GMKL programmes at this stage.

- This research contributed to:
* Expanding the evidence base for the public healththe SfD sectors;
* Outlining the future direction of SfD research awaluation;
* Promoting the role of evaluators in SfD programr@aping and development;
* Understanding the health priorities for young adoéats in Gulu;
» Building local capacity to implement SfD programne$ulu;

» Developing my skills in research and programme rgameent.
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