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APPENDIX A1: Methods for Systematic Literature Review 
 

A1.1) Criteria for considering studies for this review 

Articles considered for this review were screened according to study type, population, 

intervention and outcome measure. 

 

A1.1a) Types of studies 

INCLUDED: 

All types of articles found in academic journals, grey literature and international organisation 

archives.  Government documents as well as monitoring and evaluation (M&E) reports from 

non-governmental organisations (NGO) relevant to the participants, interventions and 

outcomes of interest were also included. 

 

EXCLUDED: 

The anticipated paucity of evidence relevant to the participants, interventions and outcomes of 

interest meant that articles were not excluded based on study type. 

 

 

A1.1b) Types of populations 

INCLUDED: 

Adolescents aged 11-14 years living in a post-conflict region within a developing country.   

 

EXCLUDED: 

Adolescents who have relocated from conflict regions to developed countries as refugees or 

asylum seekers.   These were excluded due to the established influence of environmental and 

social factors on the interventions and outcomes of interest. 
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Adolescents living in complex humanitarian emergency settings that are not post-conflict (e.g. 

natural disasters).  These were excluded because post-conflict settings often have unique 

psychosocial and epidemiological characteristics associated with rapid change after a 

prolonged period of man-made relative impoverishment [1-4]. 

 

 

A1.1c) Types of interventions 

INCLUDED: 

Interventions that refer to sport, PA, PES or play.  These fall under the broad description of 

PA and may be school-based or community-based interventions. 

 

EXCLUDED: 

Play that does not involve PA as part of the intervention. 

 

 

A1.1d) Types of outcome measures 

INCLUDED: 

PF, MH and PA measured and reported in any form.   

 

EXCLUDED: 

The anticipated paucity of evidence relevant to the participants, interventions and outcomes of 

interest meant that outcome measures were not excluded based on how they were measured or 

reported. 
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A1.2) Search methods for identification of studies 

All searches were completed from the beginning of existing records for the relevant databases 

and journals.  The literature review was initially completed up until 01 March 2010 and was 

subsequently updated to 01 October 2011. 

 

 

A1.2a) Search terms 

A broad selection of search terms describing the population and intervention of interest were 

used (TABLE A1.1).   

 
TABLE A1.1: Search terms used in the systematic review 
 

Population Intervention 

Young adolescent Post-conflict Sport, PA, PES, play 

- adolescen* - armed* - athlet* 
- boy* - army - basketball* 
- child* - asylum - bicycl* 
- college* - combat* - bik* 
- girl* - conflict* - cricket* 
- juvenile* - disaster* - danc* 
- kid - displaced people - exercise 
- kids - displaced person - fitness 
- pube* - displaced population - football* 
- school* - emergenc* - jog* 
- student* - immigrant* - netball* 
- teen* - immigrat* - physical activity 
- young female* - migrant* - physical ed* 
- young male* - militar* - physical exer* 
- young men - peace - play* 
- young people - post-conflict - rugby 
- young person - refugee* - run* 
- youngster* - soldier* - soccer 
- young women - veteran* - sport* 
- youth* - war - sport program* 

 - warfare - sports program* 
 - wars - swim* 
  - track and field 
  - volleyball* 

NOTE: * denotes the truncation of a search term 
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A1.2b) Electronic searches 

Electronic searches of the following electronic databases were completed: 

• Applied Social Sciences Index and Abstracts - ASSIA (CSA) 

• CAB Abstracts (OVID) 

• Cumulative Index to Nursing and Allied Health Literature – CINAHL (EBSCO) 

• Cochrane Controlled Trials Register (Cochrane) 

• Cochrane Database of Systematic Reviews (Cochrane) 

• Current Controlled Trials (independent search engine) 

• Dissertation Abstracts - UK and Ireland (independent search engine) 

• Dissertation Abstracts – USA (independent search engine) 

• Effective Public Health Practice Project – EPPHPP (independent search engine) 

• Excerpta Medica Database – EMBASE (OVID) 

• Evidence for Policy and Practice Information and Coordinating Centre - EPPI 

(independent search engine) 

• Education Resources Information Centre – ERIC (CSA) 

• Global Health (OVID) 

• Google Scholar – first 300 x hits (Google) 

• International Bibliography of the Social Sciences – IBSS (EBSCO) 

• International Union for Health Promotion and Education – IUHPE (independent 

search engine) 

• MEDLINE (OVID) 

• Public Affairs Information Services International – PAIS (CSA) 

• Physical Education Index (CSA) 

• PsychINFO (OVID) 

• System for Information on Grey Literature in Europe – SIGLE (independent search 

engine) 
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• Social Services Abstracts (CSA) 

• Sociological Abstracts (CSA) 

• SportDiscuss (EBSCO) 

• Sport for Development Platform (independent search engine) 

• Web of Knowledge (independent search engine) 

• Worldwide Political Science Abstracts (CSA) 

 

 

A1.2c) Manual searches 

The following journals were individually searched for relevant articles: 

• African Journal for Physical, Health Education, Recreation and Dance 

• European Journal for Sport and Society 

• International Journal of Sport and Health Science 

• International Review for the Sociology of Sport 

• Journal of Sport and Health Research 

• Journal of Sport and Social Issues 

• South African Journal for Research in Sport, Physical Education and Recreation 

• Sociology of Sport Journal 

• Sport, Education and Society 

• Sport in Society 

 

The reference lists of all included articles were screened to find additional relevant studies 

and papers.   
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A1.2d) Searching other resources 

Prominent authors and experts in the field were contacted to identify any additional published 

or unpublished data and/or articles.   

 

Several NGOs, international bodies and government agencies contributing to activities in this 

area were also contacted to identify relevant documents.  All types of articles were collected 

from these sources including M&E data and reports that were often the final outputs from 

"action research". 
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A1.3) Data collection and analysis 

EndNote X1 software was used to compile a central database of articles identified during the 

literature search.  Duplicates were excluded. 

 

A1.3a) Selection of studies 

Articles were reviewed and included / excluded in three stages: 

1) List of titles 

2) List of titles and abstracts 

3) Full text of articles 

 

Relevant articles that satisfied the selection criteria were included for data extraction. 

 

 

A1.3b) Data extraction 

The origin, study type, population, intervention and outcomes of each article were collected 

using a dedicated data extraction form (FIGURE A1.1).  The author utilised this information 

and other relevant details to formulate a brief summary of each article, which included a 

quality assessment of its contribution to the evidence base.  

 

 

A1.3c) Data analysis and presentation 

The results for each of the PH and MH outcomes were assimilated for analysis.  The results 

were presented in narrative form. 
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FIGURE A1.1: Data extraction form for systematic review 
 

 

SYSTEMATIC REVIEW DATA EXTRACTION FORM 
 
What type of literature? 
 

□ Academic literature  □ Grey literature
 

---------------------------------------------------------------------------------------------------------- 
 

What type of study? 
 

□ Intervention study 
 

□ Descriptive article 
□ Literature review 
 

□ Action research 
 

---------------------------------------------------------------------------------------------------------- 
 

Where was the article found? 
 

□ Published in academic literature 
 

□ Published in non-academic literature 
 

□ Book 
 

□ Unpublished article/data from expert  
 

□ International organisation document 
 

□ Sport organisation document 
 

□ NGO document 
 

□ Public sector document 
 

□ Private sector document 
 

□ Other: ________________________ 
 

---------------------------------------------------------------------------------------------------------- 
 

What population? 
 

Ages: ___________________________      Location: ________________________ 
 

---------------------------------------------------------------------------------------------------------- 
 

What intervention? 
 

□ School-based □ Community-based 
 

PA description: _________________________________________ 
 

Dosage: _________________________________________ 
 

---------------------------------------------------------------------------------------------------------- 
 

What outcome measures? 
 

□ Physical  
 

□ Physical fitness 
□ Physical activity level 
□ Other: ______________________ 

 
 

Measurement tools: _____________________ 

 
 

□ Mental Health 
 

□ Depression 
□ Anxiety 
□ Self-concept 
□ Other: _____________________ 

 

 

---------------------------------------------------------------------------------------------------------- 
 

Summary statement: 
______________________________________________________
______________________________________________________ 
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APPENDIX A2: Location of Study 

 

The location where the pilot testing and case-study for this thesis took place is identified in a 

series of maps (FIGURES A2.1 – A2.4). 

 

FIGURE A2.1 Map of Africa showing the location of Uganda 

 

Source: Modified from Tele Atlas (2011) [5] 

 

 

UGANDA 
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FIGURE A2.2: Map of Uganda showing the location of Gulu district 

 

Source: Modified from UNOCHA (2009) [6] 

 

 

 

 

 

GULU 
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FIGURE A2.3: Map of Gulu district showing the location of Gulu municipality and its 
divisons 

 

Source: Modified from UNOCHA (2009) [7] 

 

 

GULU DISTRICT 

BARDEGE LAROO 

LAYIBI 
PECE 

GULU MUNICIPALITY 
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FIGURE A2.4: Map of the central Gulu municipality showing the division borders and 

the location of the intervention, pilot testing and 10 target schools 

 

 

 

 

 

 

 

 

 
Source: Modified from Tele Atlas (2011) [8] 
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APPENDIX A3: BMI-for-Age and Height-for-Age Measurement Protocol 

 

Body height was measured according to the following protocol (FIGURE A3.1):  

• A 2-metre tailor’s measuring tape was attached to a vertical wall next to a flat hard 

surface.  Electrical tape was used to secure the attachment so that the 0cm end of the 

measuring tape was flush with the junction between the wall and the floor. 

• The subject removed their shoes and any hair ornaments.  They stood tall, looking 

straight ahead with their feet together, heels on the ground and their back to the wall in 

line with the measuring tape. 

• The assessor placed a flat 30cm ruler horizontally on top of the subject’s head to 

observe the measurement on the tape measure to the nearest 1cm.  The result was 

written directly onto the subject’s recording sheet by the assessor. 

 

 

FIGURE A3.1: Photo of the body height measurement in Gulu 

 

 

 

 

 

 

 

 

 

 

 

Photo taken by Justin Richards with consent of the subjects 
 – Gulu 2010 
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Body weight was measured according to the following protocol (FIGURE A3.2): 

• A set of manual bathroom weighing scales was placed on a flat hard surface and 

calibrated to 0kg. 

• The subjects emptied their pockets, took off their shoes, removed any other heavy 

outer clothing (e.g. jacket) and then stood still with two feet facing forward in the 

middle of the weighing scales. 

• The assessors stood directly in front of the scales and observed the measurement to the 

nearest 1kg.  The result was written directly onto the subject’s recording sheet by the 

assessor. 

 

 

FIGURE A3.2: Photo of the body weight measurement in Gulu 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Photo taken by Justin Richards with consent of the subjects 
 – Gulu 2010 
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Self-reported age was assessed according to the following protocol: 

• Subjects were asked to write their DOB onto their recording sheet.  Their age in whole 

months (M) at the time of measurement was calculated by the assessors. 

• If subjects did not know their DOB, they were asked to write how old they were in 

years (Y).  For the purposes of this study, the assessors calculated M as the number of 

months in Y and a half years (i.e. M = [Yx12] + 6). 

• If subjects did not know how old they were in years, they were excluded from the 

analysis in this section of the study. 

 

 

The assessors used the WHO AnthroPlus programme in SPSS to convert height (cm), weight 

(kg) and age (months) measurements into BFA and HFA z-scores based on 2007 normative 

values [9]. 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 



 

APPENDIX A4: Standing Broad Jump Measurement Protocol
 

The SBJ was measured according to the following protocol:

• The testing area was a rectangle (4 x 2 metre

A tape measure at least 3 metres long was laid out straight and flat on the ground in 

the middle of the testing area.  It was fixed at either end using a large flat top nail.  A 

local broom was used to brush the l

testing area.  Ash was used to make a 1

perpendicular to the tape measure at the end that showed 0cm.  The subjects lined up 

behind the “starting” line in a random order 

 

FIGURE A4.1: Diagram of testing area for the SBJ in Gulu
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

• The assessors demonstrated the testing procedure to the subjects while delivering the 

following verbal instructions in both English and Luo:

 
This test is called the standing broad jump.  You are required to jump as far forwards as you 

can.  You will be completing the test one at a time and cannot have a run

When it is your turn you will stand with your toes on the “starting

using both feet.  You should land with one foot on either side of the tape measure and make 

sure you do not fall backwards.  You will get three attempts to do the biggest jump you can. 

. 

2 
m

et
re

s 

Tape m

Broom

APPENDIX A4: Standing Broad Jump Measurement Protocol

The SBJ was measured according to the following protocol: 

The testing area was a rectangle (4 x 2 metres) on a flat area of dry and dusty ground.  

A tape measure at least 3 metres long was laid out straight and flat on the ground in 

testing area.  It was fixed at either end using a large flat top nail.  A 

local broom was used to brush the loose dirt into a thin and smooth layer within the 

area.  Ash was used to make a 1-metre long “starting” line that was 

perpendicular to the tape measure at the end that showed 0cm.  The subjects lined up 

behind the “starting” line in a random order (FIGURE A4.1). 

FIGURE A4.1: Diagram of testing area for the SBJ in Gulu 

The assessors demonstrated the testing procedure to the subjects while delivering the 

following verbal instructions in both English and Luo: 

This test is called the standing broad jump.  You are required to jump as far forwards as you 

can.  You will be completing the test one at a time and cannot have a run

When it is your turn you will stand with your toes on the “starting” line and jump forward 

using both feet.  You should land with one foot on either side of the tape measure and make 

sure you do not fall backwards.  You will get three attempts to do the biggest jump you can. 

.

ASSESSOR 

4 metres 

measure (3m+) 

“Starting” line (ash)

Broom 
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APPENDIX A4: Standing Broad Jump Measurement Protocol 

) on a flat area of dry and dusty ground.  

A tape measure at least 3 metres long was laid out straight and flat on the ground in 

testing area.  It was fixed at either end using a large flat top nail.  A 

oose dirt into a thin and smooth layer within the 

metre long “starting” line that was 

perpendicular to the tape measure at the end that showed 0cm.  The subjects lined up 

The assessors demonstrated the testing procedure to the subjects while delivering the 

This test is called the standing broad jump.  You are required to jump as far forwards as you 

can.  You will be completing the test one at a time and cannot have a run-up before you jump.  

” line and jump forward 

using both feet.  You should land with one foot on either side of the tape measure and make 

sure you do not fall backwards.  You will get three attempts to do the biggest jump you can.  

. 

“Starting” line (ash) 
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• All subjects were given the opportunity to ask questions. 

• The subject at the front of the line was invited to jump when they were ready.  The 

assessor used a flat 30cm ruler perpendicular to the tape measure to identify the 

subject’s foot marking in the loose dirt that was closest to the “starting” line.  The 

assessor wrote the distance to the nearest 1cm directly onto the subject’s recording 

sheet.  The subject then went to the back of the line and waited for their next attempt 

(FIGURE A4.2). 

 

FIGURE A4.2: Photo of the SBJ measurement in Gulu 

 

 

 

 

 

 

 

 

 

• If a subject fell backwards when landing from the test they were given the opportunity 

to try again.  

• The testing area was re-swept by the assessor to create a fresh smooth and thin layer of 

loose dirt before each jump.   

• The longest of the three jumps completed by each subject was used for data analysis. 

 

Photo taken by Justin Richards with consent of the subjects – Gulu 2010 



 

APPENDIX A5: Multi

 

The MSFT was measured according to the following protocol:  

• The testing area was a square (20 x 20 metres) on a flat area of grou

measured using a 20

audio device for the

selected group of subjects (max = 25 at a time) lined up across one end of the testing 

area in line with a marker (FIGURE A5.1).

 

 
 
FIGURE A5.1: Diagram of testing area for the MSFT in Gulu
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APPENDIX A5: Multi -Stage Fitness Test Measurement Protocol

The MSFT was measured according to the following protocol:   

The testing area was a square (20 x 20 metres) on a flat area of grou

measured using a 20-metre length of rope and demarcated with coloured markers.  The 

audio device for the MSFT was set up at one end of the testing area.  A randomly 

selected group of subjects (max = 25 at a time) lined up across one end of the testing 

area in line with a marker (FIGURE A5.1). 

FIGURE A5.1: Diagram of testing area for the MSFT in Gulu 

 

20 metres 

MSFT audio output 

Run one length 
between each 

“beep” 

Assessor 

Assessor 
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Protocol 

The testing area was a square (20 x 20 metres) on a flat area of ground that was 

metre length of rope and demarcated with coloured markers.  The 

the testing area.  A randomly 

selected group of subjects (max = 25 at a time) lined up across one end of the testing 

Maximum 
of 25 

subjects  
tested each 

time 
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• The assessors demonstrated the testing procedure to these subjects while delivering 

the following verbal instructions in both English and Luo: 

 

This is called the multi-stage fitness test.  You are required to run between the markers in time 

with the “beeps” that you will hear.  Each “beep” is your signal to start running towards the 

opposite marker.  You must run one length between the markers before you hear the next 

“beep”.  You must not start running before the “beep”.  At the start of the test there is a long 

time between each “beep” so you will not have to run very fast.  After about one minute you 

will hear the audio recording progress to the next level.  When this happens the time between 

each “beep” gets shorter so you will have to run a little bit faster.  Each minute you will 

progress to a new level.  The aim of the test is to get to as high level as possible so keep trying 

as hard as you can to keep up with the “beeps”.  If you do not make it to the opposite marker 

before the “beep”, try your best to catch up to the pace before the next “beep” sounds. 

 

• All subjects were given the opportunity to ask questions. 

• When all subjects were ready the MSFT audio recording was started. 

• The subjects ran the 20 metres between the markers when signalled to do so in time 

with the “beeps”.  The assessors circulated within the testing area to encourage the 

subjects and ensure they completed the test correctly (FIGURE A5.2). 

 

 

FIGURE A5.2: Photo of the MSFT test measurement in Gulu 

Photo taken by Justin Richards with consent of the subjects – Gulu 2010 
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• If a subject did not reach the marker in time for a “beep”, they were encouraged to 

continue and try to catch up to the pace. 

• The subjects were stopped by the assessors if they failed to reach the marker (within 2 

metres) for two consecutive ends. 

• Each subject received a score according to the level and stage at which they were 

stopped (i.e. level 9, stage 5 was recorded as "9.5").  When a subject was stopped, the 

assessors wrote their score on a post-it note and gave it to the subject.  The subject 

then exited the testing area and waited for all of the other participants in the group to 

finish. 

• When all of the subjects in the group had completed the test, the scores were 

transcribed from the post-it notes onto each participant’s recording sheet by the 

assessors. 

• The highest complete level achieved by each subject was used for data analysis. 
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APPENDIX A6: APAI Questionnaire Measurement Protocol 
 

The APAI guided questionnaire was delivered according to the following protocol: 

• All adolescents in one class were moved to be seated randomly within the room and 

assessed simultaneously (FIGURE A6.1). 

 
FIGURE A6.1: Photo of the APAI measurement in Gulu 

 

 

 

 

 

 

 

 

 

 

 

• The assessors guided the class through the explanatory instructions and each item in 

the questionnaire in both English and Luo.  The subjects wrote their responses directly 

on their recording sheet.  Those who were experiencing difficulty were assisted by the 

class teachers and assessors (FIGURE A6.2).  

• After the questionnaire was completed, the recording sheets were collected by the 

assessors and checked.  Questions that were missed or had ambiguous answers were 

clarified directly with the subject by the assessors. 

• The scores from each question were tallied according to the “local syndromes”.  Final 

scores for TT, K, P, ML, DT and AT were used for data analysis. 

Photo taken by Justin Richards with consent of the subjects – Gulu 2010 
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FIGURE A6.2: The APAI questionnaire for assessing local MH syndromes in Gulu 
 

 

 Gwet ma inongo ni in bene iwok ki iyee, ii cabit acel ma 
okato ni.  Ka pe otime ii cabit ma okato ni gwet pe. 
 

Please tick each item showing how frequently these comments are true for you over 
the past seven days. If they did not occur during that time tick the ‘Never’ box. 

 
Pe 

 

Never 

 
Manok 

 

A little 

 
Madwong 

 

A lot 

 
Tutwal 

 

Constantly 

1 Atamo madwong I have a lot of thoughts     
2 Atiko par  I have constant worries     
3 Koma weng rem arema I have pain all over my body     
4 Wiya pe tiyo maber My brain is not functioning well     
5 Atamo ni konya pe I think I am of no use     
6 Atamo ni a dene I think about suicide     
7 Atito peko ma atye kwede I talk constantly about my problems     
8 Abedo kena-kena I sit alone     
9 Ape ki miti me kwan I lose interest in school     
10 Wiya bara I get headaches     
11 Doga pe mito cam I lose my appetite     
12 Awinyo ma lit I cwinya  I feel a lot of pain in my heart     
13 Abedo ma nongo ateno tika I sit with my cheek in my palm     
14 Akok ka atye kena I cry when I’m alone     
15 Pe anino I dye wor I do not sleep at night     
16 Ading I am disobedient     
17 Awinyo koyo I feel cold     
18 Atiko butu (I dye ceng) I lie down all the time during the day     
19 Aparo par madwong I have lots of worries     
20 Amito bedo kena I want to be alone     
21 Akejo oyot I am easily annoyed     
22 Amako wiya I hold my head     
23 Tama bedo kama bor I ot kwan I lose concentration in class     
24 Amato kongo I drink alcohol     
25 Ayeto luwota I insult friends     
26 Pe amoto dano I don’t greet people     
27 Pe atamo atir I don’t think straight     
28 Ajwat kekena I mutter to myself     
29 Pe ageno dano I don’t trust     
30 Awinyo ni ape kigin mo wek akonye kede I feel I can do nothing to help myself      
31 Amako ludito matek I cling to elders     
32 Atamo ni anyima peke I think I do not have a future     
33 Atiko ngwec angweca I am constantly running around     
34 Pe amito woo I don’t like noise     
35 Atamo ni dano tye ka ryema I think people are chasing me     
36 Cwinya gone oyot I have a fast heart rate     
37 Alworo bedo kena I fear being alone     
38 Cwinya cwer I feel sad     
39 Atamo jami maraco I think of bad things     
40 Agoro I am weak     
41 Pe amito lok I don’t feel like talking     
42 Wiya maro wil ngo ma atamo I like to forget     
43 Atiko kok akoka I cry continuously     
44 Pe aparo kedi a kwo nyo a too I do not care whether I live or die     
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APPENDIX A7: Accelerometry Measurement Protocol 

 

PA was measured with accelerometers using the following protocol: 

• Each accelerometer was attached to an elastic belt in a position that would place it in 

front of the right hip when being worn.  The elastic belts were of variable lengths and 

the accelerometers were covered in strapping tape to hide their appearance.  They 

were numbered on the outside of this tape to assist the assessors with tracking and 

final recording (FIGURE A7.1). 

 

FIGURE A7.1: Photo of boy wearing an accelerometer in Gulu  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Photo taken by Justin Richards with consent of the subjects – Gulu 2010 
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• The selected subjects were given a demonstration and the following verbal instructions 

by the assessors in English and Luo: 

 

You will be given a belt to wear for the next week.  This is a special belt that you must wear at 

all times.  Only you can wear the belt – no-one else should wear the belt.  

 

There is a small box on the belt that is very important.  This box is not dangerous or harmful 

and you should keep it safe.  There is something inside the box that can tell me how active you 

are during the week.  When I collect the box from you, I will also know how much you have 

remembered to wear the belt.  There will be a prize for the boys who remember to wear the 

belt and box the most and do not damage them.  If you damage, lose or give the belt and box 

to someone else to wear you will be disqualified. 

 

You should: 

• Wear the belt and box everyday – including weekends; 

• Wear the belt and box all the time – even when you are not in school uniform; 

• Wear the belt and box during any sport that you play; 

• Only take the belt and box off when you are washing yourself or sleeping. 

 

You should NOT: 

• Take the belt and box off for anyone; 

• Give the belt and box to anyone else; 

• Try to open the box; 

• Use the belt and box for any other purpose. 
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• All subjects were given the opportunity to ask questions and an information sheet 

outlining these details was also provided for them to take home. 

• The subjects were assigned an accelerometer according to the belt size that would best 

fit them.  They were advised on how to wear the accelerometer to optimise comfort 

and minimise the attention drawn to them.  During the week the assessors visited the 

subjects within the school setting on two occasions prior to recollection.  The purpose 

was to encourage compliance and troubleshoot as necessary. 

• At the end of the data collection period, the members of the group who were most 

compliant with the measurement protocol were each awarded a University of Oxford 

bookmark. 
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APPENDIX A8: Reliability of Physical Fitness Outcomes (Assumptions) 
 
 
The statistical methods used to assess intra-tester and inter-tester reliability of the PF outcome 

variables assumed that the samples in the pilot study were approximately normally 

distributed.  This was initially assessed visually using a histogram for the crude results of each 

of the APAI sub-scales (FIGURES A8.1 – A8.4). 

 
FIGURE A8.1: Histograms of the distribution of the crude height measurements in the 

pilot study in Gulu - stratified by gender, assessor and test time 
 

Boys  
 

         RCI:P1 (n=30)         RTL:P1 (n=30)         RTL:P3 (n=30) 

                   
 
Girls 
 

         RCI:P1 (n=40)         RTL:P1 (n=40)         RTL:P3 (n=40) 

                   
 
 
FIGURE A8.2: Histograms of the distribution of the crude weight measurements in the 

pilot study in Gulu - stratified by gender, assessor and test time 
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Girls 
 

         RCI:P1 (n=40)         RTL:P1 (n=40)         RTL:P3 (n=40) 

                   
 
 
FIGURE A8.3: Histograms of the distribution of the crude SBJ measurements in the 

pilot study in Gulu - stratified by gender, assessor and test time 
 

Boys 
 

         RCI:P1 (n=23)         RTL:P1 (n=23)         RTL:P3 (n=21) 

                   
 
Girls 
 

         RCI:P1 (n=31)         RTL:P1 (n=31)         RTL:P3 (n=28) 

                   
 
 
FIGURE A8.4: Histograms of the distribution of the crude MSFT measurements in the 

pilot study in Gulu - stratified by gender, assessor and test time 
 

Boys 
 

         RCI:P1 (n=28)         RTL:P1 (n=28)         RTL:P3 (n=26) 
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Girls 
 

         RCI:P1 (n=29)         RTL:P1 (n=29)         RTL:P3 (n=29) 

                   
 
 
 
 
Inspection of the histograms warranted further assessment of normality and statistical tests of 

the crude results were also completed.  Assessment of the skew and kurtosis of each of the PF 

outcome variables suggested a normal distribution of the data (skew within ± 2.0 x SES, 

kurtosis within ± 2.0 x SEK).  These findings were supported by the results of the Shapiro-

Wilk test for all of the variables except the girls MSFT for RCI:P1 [p = 0.010], RTL:P1 [p = 

0.023] and RTL:P3 [p = 0.020] (TABLES A8.1 & A8.2). 

 
TABLE A8.1: Statistical tests for normality of the crude PF outcomes in the boys pilot 

study in Gulu - stratified by assessor and test time 

Outcome 
variable 

n Assessor and 
test time 

Skew Kurtosis Shapiro Wilk 

Test stat SES Test stat SEK Test stat p 

Height 
(cm) 

30 RCI:P1 -0.468 0.427 0.842 0.833 0.960 0.304 

30 RTL:P1 -0.423 0.427 0.796 0.833 0.963 0.361 

30 RTL:P3 -0.408 0.427 0.885 0.833 0.962 0.343 

Weight 
(kg) 

30 RCI:P1 0.402 0.427 0.375 0.833 0.973 0.611 

30 RTL:P1 0.360 0.427 0.475 0.833 0.981 0.859 

30 RTL:P3 0.397 0.427 0.441 0.833 0.981 0.839 

SBJ 
(cm) 

23 RCI:P1 -0.042 0.481 -0.324 0.935 0.969 0.665 

23 RTL:P1 -0.042 0.481 -0.306 0.935 0.970 0.677 

21 RTL:P3 -0.292 0.501 0.125 0.972 0.977 0.871 

MSFT 
(level complete) 

28 RCI:P1 0.037 0.441 -1.226 0.858 0.937 0.091 

28 RTL:P1 0.029 0.441 -1.180 0.858 0.939 0.102 

26 RTL:P3 0.163 0.456 -0.453 0.887 0.954 0.293 
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TABLE A8.2: Statistical tests for normality of the crude PF outcomes in the girls pilot 
study in Gulu - stratified by assessor and test time 

Outcome 
variable 

n Assessor and 
test time 

Skew Kurtosis Shapiro Wilk 

Test stat SES Test stat SEK Test stat p 

Height 
(cm) 

40 RCI:P1 0.317 0.374 -0.325 0.733 0.977 0.585 

40 RTL:P1 0.306 0.374 -0.245 0.733 0.978 0.608 

40 RTL:P3 0.292 0.374 -0.324 0.733 0.981 0.738 

Weight 
(kg) 

40 RCI:P1 -0.013 0.374 -0.140 0.733 0.984 0.821 

40 RTL:P1 0.008 0.374 -0.145 0.733 0.987 0.912 

40 RTL:P3 -0.008 0.374 0.031 0.733 0.978 0.604 

SBJ 
(cm) 

31 RCI:P1 -0.289 0.421 -0.276 0.821 0.966 0.407 

31 RTL:P1 -0.321 0.421 -0.235 0.821 0.966 0.408 

28 RTL:P3 -0.255 0.441 -0.352 0.858 0.982 0.901 

MSFT 
(level complete) 

29 RCI:P1 0.105 0.434 -0.616 0.845 0.900 0.010 

29 RTL:P1 0.091 0.434 -0.706 0.845 0.915 0.023 

29 RTL:P3 0.075 0.434 -0.585 0.845 0.913 0.020 

NOTE: RCI = research chief investigator, RTL = research team leader, P1 = pilot measurement 1, P3 = pilot measurement 3. 

NOTE: If a sample is normally distributed the skew/kurtosis statistic should be within ± 2.0 x SE of skew/kurtosis (SES or SEK) [10]. 

NOTE: The Shapiro-Wilk test has been used because n < 2000 (significance value p<0.05) [11]. 

NOTE: Results in BOLD ITALICS suggest a statistically significant non-normal distribution of the sample. 

 
 
 
 
 
For the statistical analyses performed, violation of the assumption of normality was not of 

major concern provided the groups being compared had approximately equal variance [12,13].  

The assumption of homogeneity of variance (HOV) between RCI:P1 vs. RTL:P1 and RTL:P1 

vs. RTL:P3 was assessed for the crude results using the Levene and Brown-Forsythe tests 

(TABLES A8.3 & A8.4).  These statistical tests for HOV were robust to violations of the 

normality assumption [14].  Moderate violations of the HOV assumption were of minimal 

concern and the α value was adjusted accordingly (p<0.01). 
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TABLE A8.3: Statistical tests of the HOV for the intra-tester reliability of the crude PF outcomes in the pilot study in Gulu (RTL:P1 vs.RTL:P3) 
- stratified by gender  

           

Outcome variable Gender 
RTL:P1 RTL:P3 Levene test Brown-Forsythe test 

Summary 
n Variance n Variance F p F p 

Height 
(cm) 

Boys 30 119.476 30 117.472 0.006 0.938 0.003 0.959 √ 

Girls 40 38.302 40 39.344 0.017 0.895 0.021 0.885 √ 

Weight 
(kg) 

Boys 30 106.944 30 109.633 0.003 0.955 0.006 0.938 √ 

Girls 40 57.477 40 57.789 0.002 0.962 0.001 0.981 √ 

SBJ 
(cm) 

Boys 21 657.590 21 595.157 0.023 0.881 0.013 0.910 √ 

Girls 28 291.704 28 287.517 0.336 0.564 0.319 0.574 √ 

MSFT 
(level complete) 

Boys 26 5.386 26 3.465 2.350 0.132 2.291 0.136 √ 

Girls 29 2.865 29 2.877 0.001 0.970 0.000 1.000 √ 

           TABLE A8.4: Statistical tests of the HOV for the inter-tester reliability of the crude PF outcomes in the pilot study in Gulu (RTL:P1 vs. RCI:P1) 
-stratified by gender  

           

Outcome Variable Gender 
RTL:P1 RCI:P1 Levene test Brown-Forsythe test 

Summary 
n Variance n Variance F p F p 

Height 
(cm) 

Boys 30 119.476 30 126.024 0.017 0.897 0.007 0.933 √ 

Girls 40 38.302 40 40.962 0.058 0.810 0.040 0.842 √ 

Weight 
(kg) 

Boys 30 106.944 30 105.306 0.007 0.936 0.003 0.954 √ 

Girls 40 57.477 40 58.871 0.001 0.971 0.001 0.981 √ 

SBJ 
(cm) 

Boys 23 637.403 23 639.905 0.000 0.998 0.000 0.985 √ 

Girls 31 383.499 31 390.899 0.003 0.960 0.002 0.963 √ 

MSFT 
(level complete) 

Boys 28 5.905 28 6.099 0.009 0.923 0.012 0.913 √ 

Girls 29 2.865 29 2.690 0.057 0.812 0.064 0.801 √ 
NOTE: Results in BOLD ITALICS suggest a statistically significant heterogeneity of variance (p<0.01). 
NOTE: In the summary column - √ denotes satisfactory HOV [12,14]. 
NOTE: RTL = research team leader, RCI = research chief investigator, P1 = pilot measurement 1, P3 = pilot measure 3 
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The assumption of HOV held for all of the dependent variables when comparing the crude 

results for RTL:P1 vs. RTL:P3 and RTL:P1 vs. RCI:P1.  The statistical analysis could 

proceed with little concern when the HOV assumption was satisfied [12,14]. 
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APPENDIX A9: Reliability of Mental Health Outcomes (Assumptions) 
  

The statistical methods used to assess intra-tester and inter-method reliability of the MH 

outcome variables assumed that the samples in the pilot study were approximately normally 

distributed.  This was initially assessed visually using a histogram for the crude results of each 

of the APAI sub-scales (FIGURES A9.1 – A9.6). 

 
FIGURE A9.1: Histograms of the distribution of the crude TT scores in the pilot study 

in Gulu - stratified by assessor and method 
 
 

                   
 
 
FIGURE A9.2: Histograms of the distribution of the crude K scores in the pilot study in 

Gulu - stratified by assessor and method 
 

 

                   
 
 
FIGURE A9.3: Histograms of the distribution of the crude P scores in the pilot study in 

Gulu - stratified by assessor and method 
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FIGURE A9.4: Histograms of the distribution of the crude ML scores in the pilot study 

in Gulu - stratified by assessor and method 
 

 

                   
 
 
FIGURE A9.5: Histograms of the distribution of the crude DT scores in the pilot study 

in Gulu - stratified by assessor and method 
 

 

                   
 
 
FIGURE A9.6: Histograms of the distribution of the crude AT scores in the pilot study 

in Gulu - stratified by assessor and method 
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Inspection of the histograms warranted further assessment of normality and statistical tests of 

the crude results were also completed.  Assessment of the skew and kurtosis of each of the 

MH outcome variables suggested a normal distribution of the data (skew within ± 2.0 x SES, 

kurtosis within ± 2.0 x SEK).  These findings were supported by the results of the Shapiro-

Wilk test for all of the variables except P in Q1 [p = 0.026] and ML in Q2 [p = 0.014] 

(TABLE A9.1). 

 
 
 
TABLE A9.1: Statistical tests for normality of the crude MH outcomes in the pilot 

study in Gulu - stratified by assessor and method 

Outcome 
variable 

n Assessor and 
method  

Skew Kurtosis Shapiro Wilk 

Test stat SES Test stat SEK Test stat p 

TT 
(score) 

20 RTL:Q1 0.874 0.512 -0.163 0.992 0.910 0.064 

20 EXI:IW 0.263 0.512 -0.092 0.992 0.987 0.993 

20 RTL:Q2 0.389 0.512 -0.706 0.992 0.956 0.463 

K 
(score) 

20 RTL:Q1 1.024 0.512 0.849 0.992 0.912 0.068 

20 EXI:IW 0.390 0.512 -0.715 0.992 0.953 0.419 

20 RTL:Q2 0.461 0.512 -0.920 0.992 0.927 0.138 

P 
(score) 

20 RTL:Q1 0.800 0.512 -0.540 0.992 0.890 0.026 

20 EXI:IW 0.451 0.512 -1.193 0.992 0.905 0.050 

20 RTL:Q2 1.001 0.512 0.595 0.992 0.911 0.066 

ML 
(score) 

20 RTL:Q1 0.670 0.512 -0.302 0.992 0.939 0.231 

20 EXI:IW 0.449 0.512 -1.208 0.992 0.908 0.059 

20 RTL:Q2 0.906 0.512 -0.207 0.992 0.874 0.014 

DT 
(score) 

20 RTL:Q1 0.983 0.512 0.339 0.992 0.905 0.050 

20 EXI:IW 0.504 0.512 -0.863 0.992 0.923 0.111 

20 RTL:Q2 0.673 0.512 -0.433 0.992 0.934 0.186 

AT 
(score) 

20 RTL:Q1 0.933 0.512 0.239 0.992 0.917 0.085 

20 EXI:IW 0.416 0.512 -0.987 0.992 0.933 0.174 

20 RTL:Q2 0.695 0.512 -0.541 0.992 0.921 0.103 

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

NOTE: If a sample is normally distributed the skew/kurtosis statistic should be within ± 2.0 x SE of skew/kurtosis (SES or SEK) [10]. 

NOTE: The Shapiro-Wilk test has been used because n < 2000 (significance value p<0.05) [11]. 

NOTE: Results in BOLD ITALICS suggest a statistically significant non-normal distribution of the sample. 
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Although several of the histograms indicated a non-Gaussian distribution of the sampled data, 

the assumption of normality was supported by most of the statistical tests that were applied.  

The assumption of a normal distribution was also supported by previous results obtained for 

the APAI by Betancourt et al (2009).  The limited sample size in this pilot study may have 

contributed to the ambiguity of the normality tests.  Consequently, for the intra-tester and 

inter-method reliability analyses of the APAI in questionnaire form, the data were treated as a 

sample derived from a normally distributed population. 

 

The statistical analyses performed, also assumed that the groups being compared had 

approximately equal variance [12,13].    The assumption of HOV between the crude results for 

Q1 vs. Q2 and Q1 vs. IW was assessed using the Levene and Brown-Forsythe tests (TABLES 

A9.2 & A9.3).  These statistical tests for HOV were robust to violations of the normality 

assumption [14].  Moderate violations of the HOV assumption were of minimal concern and 

the α value was adjusted accordingly (p<0.01).  
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TABLE A9.2: Statistical tests of the HOV for the intra-tester reliability of the crude MH outcomes in the pilot study in Gulu 
(RTL:Q1 vs. RTL:Q2)  

          
Outcome 
variable 

RTL:Q1 RTL:Q2 Levene test Brown-Forsythe test 
Summary 

n Variance n Variance F p F p 

TT 
(score) 

20 105.095 20 83.589 0.165 0.687 0.122 0.729 √ 

K 
(score) 20 61.568 20 58.618 0.011 0.919 0.010 0.919 √ 

P 
(score) 20 114.934 20 142.261 0.090 0.766 0.071 0.792 √ 

ML 
(score) 20 49.608 20 57.000 0.093 0.762 0.010 0.919 √ 

DT 
(score) 20 467.524 20 467.566 0.001 0.982 0.000 0.983 √ 

AT 
(score) 20 655.421 20 701.737 0.052 0.821 0.016 0.900 √ 

NOTE: Results in BOLD ITALICS suggest a statistically significant heterogeneity of variance (p<0.01). 

NOTE: In the summary column - √ denotes satisfactory HOV [12,14]. 

NOTE: RTL = research team leader, Q1 = APAI questionnaire 1, Q2 = APAI questionnaire 2. 
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TABLE A9.3: Statistical tests of the HOV for the inter-method reliability of the crude MH outcomes in the pilot study in Gulu 
(RTL:Q1 vs. EXI:IW) 

          
Outcome 
variable 

RTL:Q1 EXI:IW Levene test Brown-Forsythe test 
Summary 

n Variance n Variance F p F p 

TT 
(score) 

20 105.095 20 39.326 4.590 0.039 3.258 0.079 √ 

K 
(score) 20 61.568 20 27.474 1.824 0.185 1.879 0.178 √ 

P 
(score) 20 114.934 20 49.713 4.792 0.035 1.997 0.166 √ 

ML 
(score) 20 49.608 20 20.484 3.831 0.058 2.951 0.094 √ 

DT 
(score) 20 467.524 20 185.253 3.869 0.057 2.457 0.125 √ 

AT 
(score) 20 655.421 20 266.421 3.155 0.084 2.352 0.133 √ 

NOTE: Results in BOLD ITALICS suggest a statistically significant heterogeneity of variance (p<0.01). 

NOTE: In the summary column - √ denotes satisfactory HOV [12,14]. 

NOTE: RTL = research team leader, EXI = expert APAI interviewer, Q1 = APAI questionnaire 1, Q2 = APAI questionnaire 2, IW = APAI interview. 
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The assumption of HOV held for all of the dependent variables when comparing the crude 

results for RTL:Q1 vs. RTL:Q2 and RTL:Q1 vs. EXI:IW.  The statistical analysis that 

assumed approximately equal variances between these groups could proceed with little 

concern [12,14]. 
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APPENDIX A10: Reliability of Mental Health Outcomes (Results) 
 
 
The statistical methods used to assess inter-method reliability assumed that the mean 

difference between the methods was approximately normally distributed.  Bland et al (1986) 

advocated checking if the normality was improved by applying a Ln transformation to the 

crude data [15].  The distribution of the mean difference between the methods for both the 

crude and Ln transformed data was initially assessed visually using a histogram for each of 

the APAI sub-scales (FIGURES A10.1 – A10.6). 

 
 
FIGURE A10.1: Histogram of the difference between methods for TT scores in the pilot 

study in Gulu using the crude and Ln transformed data (Q1 vs. IW)  
 
 

    
  
 
FIGURE A10.2: Histogram of the difference between methods for K scores in the pilot 

study in Gulu using the crude and Ln transformed data (Q1 vs. IW) 
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FIGURE A10.3: Histogram of the difference between methods for P scores in the pilot 
study in Gulu using the crude and Ln transformed data (Q1 vs. IW)  

 
 

    
  

FIGURE A10.4: Histogram of the difference between methods for ML scores in the pilot 
study in Gulu using the crude and Ln transformed data (Q1 vs. IW)  

 
 

    
  

FIGURE A10.5: Histogram of the difference between methods for DT scores in the pilot 
study in Gulu using the crude and Ln transformed data (Q1 vs. IW)  
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FIGURE A10.6: Histogram of the difference between methods for AT scores in the pilot 
study in Gulu using the crude and Ln transformed data (Q1 vs. IW)  

 
 

    
  
 
 
Inspection of the histograms warranted further assessment of normality and statistical tests 

were also completed for the crude and Ln transformed data (TABLE A10.1). 

 

TABLE A10.1: Statistical tests for normality of the difference between Q1 vs. IW for 
the crude and Ln transformed data of the MH outcomes in the pilot 
study in Gulu 

Outcome 
variable 

n Difference 
between... 

Skew Kurtosis Shapiro Wilk 

Test stat SES Test stat SEK Test stat p 

TT 
(score) 

20 Q1 vs. IW -0.890 0.512 0.800 0.992 0.939 0.225 

20 Q1(Ln) vs. IW(Ln) 0.927 0.512 0.082 0.992 0.911 0.066 

K 
(score) 

20 Q1 vs. IW -0.380 0.512 -0.701 0.992 0.951 0.379 

20 Q1(Ln) vs. IW(Ln) 0.201 0.512 -0.709 0.992 0.944 0.280 

P 
(score) 

20 Q1 vs. IW -0.451 0.512 -0.176 0.992 0.956 0.468 

20 Q1(Ln) vs. IW(Ln) 0.997 0.512 0.464 0.992 0.911 0.066 

ML 
(score) 

20 Q1 vs. IW -0.499 0.512 -0.904 0.992 0.926 0.130 

19 Q1(Ln) vs. IW(Ln) 0.164 0.524 -0.495 1.014 0.964 0.653 

DT 
(score) 

20 Q1 vs. IW -0.862 0.512 0.829 0.992 0.939 0.228 

20 Q1(Ln) vs. IW(Ln) 0.771 0.512 -0.211 0.992 0.921 0.106 

AT 
(score) 

20 Q1 vs. IW -0.727 0.512 0.175 0.992 0.937 0.208 

20 Q1(Ln) vs. IW(Ln) 0.426 0.512 -0.835 0.992 0.943 0.274 

NOTE: Q1 = APAI questionnaire 1, IW = APAI interview. 

NOTE: If a sample is normally distributed the skew/kurtosis statistic should be within ± 2.0 x SE of skew/kurtosis (SES or SEK) [10]. 

NOTE: The Shapiro-Wilk test has been used because n < 2000 (significance value p<0.05) [11]. 

NOTE: Results in BOLD ITALICS suggest a statistically significant non-normal distribution of the sample. 
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The statistical tests for both crude and Ln transformed data suggested a normal distribution 

for the difference between methods (Q1 vs. IW).  However, visual examination of the 

histograms was less convincing.  The effect of a Ln transformation on the skew, kurtosis and 

Shapiro-Wilk test for the difference between methods varied according to the outcome being 

considered.  Similar variations were seen when observing the effect of the Ln transformation 

on the histograms.  Therefore, the procedures recommended by Bland et al (1986) were 

completed for both the crude and Ln transformed data [15]. 
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APPENDIX A11: Comparison between Stratified Levels for Age, Division 

and School at M1 

 

The mean and 95% CI for all outcome variables were calculated for each of the stratified 

levels for age, division and school.  The results were calculated separately for each gender 

(TABLES A11.1 & A11.2). 

 

It is evident that there were different age-, division- and school-level effects on each of the 

outcome variables in this study (FIGURES A11.1 – A11.20).  One-way ANOVA tests of the 

crude means indicated that there were significant differences between the stratified levels that 

varied according to the gender and outcome variable being assessed (TABLES A11.3 & 

A11.4). 
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TABLE A11.1: Crude mean and 95% CI of all outcome variables for the boys in the Gulu sample at M1- stratified by age, division and school  

Independent 
variable 

BFA 
(z score) 

HFA 
(z score) 

SBJ 
(cm) 

MSFT  
(level complete) 

TT 
(score) 

K 
(score) 

P 
 (score) 

ML 
(score) 

DT 
(score) 

AT 
(score) 

Age in 
years 

11 
-0.613 -0.123 165.48 5.68 11.89 8.93 12.86 9.82 26.14 33.82 

(-0.881↔-0.346) (-0.470↔0.223) (160.84↔170.12) (5.10↔6.26) (10.03↔13.75) (7.47↔10.39) (11.10↔14.62) (8.51↔11.13) (22.37↔29.91) (29.38↔38.26) 

(n=44) n=44 n=44 n=44 n=44 n=44 n=44 n=44 n=44 n=44 n=44 

12 
-0.796 -0.588 171.59 5.40 11.09 8.16 11.26 8.93 23.45 30.16 

(-0.948↔-0.644) (-0.738↔-0.437) (169.12↔174.06) (5.09↔5.71) (10.09↔12.09) (7.35↔8.97) (10.34↔12.18) (8.18↔9.68) (21.41↔25.49) (27.77↔32.55) 

(n=141) n=141 n=141 n=141 n=141 n=141 n=141 n=141 n=141 n=141 n=141 

13 
-0.677 -0.537 182.47 5.91 11.07 8.46 11.02 8.35 23.60 29.61 

(-0.788↔-0.567) (-0.674↔-0.401) (179.97↔184.97) (5.67↔6.15) (10.25↔11.89) (7.77↔9.15) (10.25↔11.80) (7.76↔8.94) (21.96↔25.24) (27.70↔31.52) 

(n=234) n=234 n=234 n=231 n=232 n=232 n=232 n=232 n=232 n=232 n=232 

14 
-0.506 -0.337 195.11 6.65 11.94 9.16 12.21 8.76 25.81 32.12 

(-0.630↔-0.381) (-0.471↔-0.203) (192.46↔197.76) (6.38↔6.92) (11.08↔12.80) (8.46↔9.86) (11.43↔12.99) (8.12↔9.40) (24.18↔27.44) (30.20↔34.04) 

(n=199) n=199 n=199 n=195 n=198 n=196 n=196 n=196 n=196 n=196 n=196 

Division 

Bardege 
-0.668 -0.507 191.23 6.30 9.67 6.63 9.46 8.27 19.94 26.27 

(-0.902↔-0.433) (-0.794↔-0.219) (184.78↔197.68) (5.82↔6.78) (8.27↔11.07) (5.48↔7.78) (8.08↔10.84) (7.05↔9.49) (17.31↔22.57) (23.08↔29.46) 
(n=48) n=48 n=48 n=47 n=47 n=48 n=48 n=48 n=48 n=48 n=48 

Laroo 
-0.627 -0.349 184.07 6.30 12.76 9.68 12.04 9.01 26.44 32.82 

(-0.762↔-0.492) (-0.504↔-0.194) (180.64↔187.50) (5.96↔6.64) (11.65↔13.87) (8.75↔10.61) (11.01↔13.07) (8.20↔9.82) (24.30↔28.58) (30.33↔35.31) 
(n=123) n=123 n=123 n=123 n=123 n=123 n=123 n=123 n=123 n=123 n=123 

Layibi 
-0.678 -0.470 186.29 6.07 11.42 8.61 11.64 8.87 24.47 31.04 

(-0.810↔-0.546) (-0.633↔-0.307) (183.21↔189.37) (5.75↔6.39) (10.53↔12.31) (7.83↔9.39) (10.74↔12.54) (8.15↔9.59) (22.65↔26.29) (28.86↔33.22) 
(n=164) n=164 n=164 n=163 n=164 n=163 n=163 n=163 n=163 n=163 n=163 

Pece 
-0.629 -0.483 178.70 5.81 11.11 8.56 11.72 8.58 24.34 30.63 

(-0.743↔-0.515) (-0.605↔-0.362) (176.32↔181.08) (5.58↔6.04) (10.34↔11.88) (7.96↔9.16) (10.97↔12.47) (8.05↔9.11) (22.82↔25.86) (28.86↔32.40) 
(n=283) n=283 n=283 n=278 n=281 n=279 n=279 n=279 n=279 n=279 n=279 
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Independent 
variable 

BFA 
(z score) 

HFA 
(z score) 

SBJ 
(cm) 

MSFT 
(level complete) 

TT 
(score) 

K 
(score) 

P 
(score) 

ML 
(score) 

DT 
(score) 

AT 
(score) 

School 

CC 
-0.724 -0.651 187.88 6.17 9.47 5.98 10.37 8.78 20.10 26.71 

(-0.951↔-0.497) (-0.893↔-0.409) (183.63↔192.13) (5.73↔6.61) (8.54↔10.40) (5.13↔6.83) (9.27↔11.47) (7.79↔9.77) (18.42↔21.78) (24.78↔28.64) 
(n=49) n=49 n=49 n=48 n=48 n=49 n=49 n=49 n=49 n=49 n=49 

GPol 
-0.955 -0.382 171.68 5.78 12.44 9.89 13.28 10.20 27.44 34.72 

(-1.150↔-0.761) (-0.545↔-0.219) (168.49↔174.87) (5.40↔6.16) (11.14↔13.74) (8.89↔10.89) (12.05↔14.51) (9.30↔11.10) (24.93↔29.95) (31.76↔37.68) 
(n=110) n=110 n=110 n=110 n=110 n=110 n=110 n=110 n=110 n=110 n=110 

GPrs 
-0.911 -0.594 184.65 6.30 10.35 8.65 11.35 9.07 23.45 30.37 

(-1.127↔-0.694) (-0.789↔-0.399) (179.78↔189.52) (5.86↔6.74) (9.17↔11.53) (7.55↔9.75) (10.14↔12.56) (8.09↔10.05) (21.00↔25.90) (27.48↔33.26) 
(n=71) n=71 n=71 n=71 n=71 n=71 n=71 n=71 n=71 n=71 n=71 

GPub 
-0.475 -0.198 189.03 6.71 8.35 5.85 7.93 5.75 16.81 21.14 

(-0.645↔-0.305) (-0.441↔0.046) (184.17↔193.89) (6.31↔7.11) (7.15↔9.56) (4.89↔6.81) (6.77↔9.09) (4.77↔6.73) (14.48↔19.14) (18.27↔24.01) 
(n=72) n=72 n=72 n=72 n=72 n=72 n=72 n=72 n=72 n=72 n=72 

GTwn 
-0.545 -0.254 186.66 7.31 13.20 10.66 12.51 9.43 28.31 34.89 

(-0.809↔-0.280) (-0.564↔0.057) (180.71↔192.61) (6.80↔7.82) (10.79↔15.61) (8.83↔12.49) (10.46↔14.56) (7.73↔11.13) (23.86↔32.76) (29.55↔40.23) 
(n=35) n=35 n=35 n=35 n=35 n=35 n=35 n=35 n=35 n=35 n=35 

HR 
-0.403 -0.454 181.60 4.81 12.75 9.29 12.12 9.03 26.33 32.78 

(-0.586↔-0.219) (-0.696↔-0.212) (177.10↔186.10) (4.39↔5.23) (11.36↔14.14) (8.09↔10.49) (10.67↔13.57) (8.01↔10.05) (23.47↔29.19) (29.57↔35.99) 
(n=79) n=79 n=79 n=78 n=78 n=76 n=76 n=76 n=76 n=76 n=76 

LL 
-0.623 -0.629 180.69 6.00 8.75 7.25 10.34 7.56 20.44 26.84 

(-0.959↔-0.288) (-1.004↔-0.254) (173.04↔188.34) (5.37↔6.63) (7.29↔10.21) (5.93↔8.57) (8.72↔11.96) (6.66↔8.46) (17.39↔23.49) (23.36↔30.32) 
(n=33) n=33 n=33 n=32 n=33 n=32 n=32 n=32 n=32 n=32 n=32 

LC 
-0.376 -0.372 193.18 6.24 13.00 10.18 13.88 9.79 29.03 36.11 

(-0.577↔-0.176) (-0.695↔-0.049) (188.54↔197.82) (5.68↔6.80) (11.68↔14.32) (9.05↔11.31) (12.59↔15.17) (8.76↔10.82) (26.43↔31.63) (33.01↔39.21) 
(n=66) n=66 n=66 n=66 n=66 n=66 n=66 n=66 n=66 n=66 n=66 

PP 
-0.554 -0.656 176.80 5.65 10.76 8.06 10.02 7.41 22.52 28.21 

(-0.775↔-0.333) (-0.889↔-0.423) (171.88↔181.72) (5.21↔6.09) (8.96↔12.56) (6.55↔9.57) (8.31↔11.73) (6.23↔8.59) (18.86↔26.18) (23.97↔32.45) 
(n=64) n=64 n=64 n=60 n=63 n=63 n=63 n=63 n=63 n=63 n=63 

SP 
-0.697 -0.478 184.90 6.18 14.92 10.10 13.33 9.33 28.97 35.05 

(-0.888↔-0.506) (-0.797↔-0.160) (177.49↔192.31) (5.71↔6.65) (12.94↔16.90) (8.63↔11.57) (11.61↔15.05) (7.97↔10.69) (25.35↔32.59) (30.96↔39.14) 
(n=39) n=39 n=39 n=39 n=39 n=39 n=39 n=39 n=39 n=39 n=39 
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TABLE A11.2: Crude mean and 95% CI of all outcome variables for the girls in the Gulu sample at M1- stratified by age, division and school  

Independent 
variable 

BFA 
(z score) 

HFA 
(z score) 

SBJ 
(cm) 

MSFT 
(level complete) 

TT 
(score) 

K 
(score) 

P 
(score) 

ML 
(score) 

DT 
(score) 

AT 
(score) 

Age in 
years 

11 
-0.524 -0.219 158.13 3.38 12.88 10.84 13.81 10.63 28.23 35.89 

(-0.691↔-0.356) (-0.393↔-0.045) (155.04↔161.22) (3.05↔3.71) (11.49↔14.27) (9.69↔12.00) (12.52↔15.10) (9.71↔11.55) (25.60↔30.86) (32.76↔39.02) 

(n=92) n=91 n=91 n=91 n=90 n=91 n=91 n=91 n=91 n=91 n=91 

12 
-0.500 -0.034 160.05 3.46 13.78 10.80 13.40 9.59 29.04 36.33 

(-0.620↔-0.380) (-0.177↔0.109) (157.73↔162.37) (3.22↔3.70) (12.76↔14.80) (9.91↔11.69) (12.34↔14.46) (8.89↔10.29) (26.92↔31.16) (33.85↔38.81) 

(n=177) n=177 n=177 n=175 n=174 n=177 n=177 n=177 n=177 n=177 n=177 

13 
-0.162 -0.067 165.02 3.82 15.28 11.61 14.82 10.11 31.86 39.29 

(-0.263↔-0.060) (-0.162↔0.028) (162.93↔167.11) (3.62↔4.02) (14.49↔16.07) (10.98↔12.24) (14.07↔15.57) (9.58↔10.64) (30.32↔33.40) (37.51↔41.07) 

(n=293) n=293 n=293 n=292 n=291 n=293 n=293 n=293 n=293 n=293 n=293 

14 
0.011 -0.021 166.50 3.46 16.80 12.74 15.66 10.38 34.66 42.26 

(-0.096↔0.118) (-0.130↔0.088) (164.38↔168.62) (3.25↔3.67) (15.95↔17.65) (12.03↔13.45) (14.86↔16.46) (9.83↔10.93) (33.00↔36.32) (40.34↔44.18) 

(n=284) n=284 n=284 n=278 n=276 n=280 n=280 n=280 n=280 n=280 n=280 

Division 

Bardege 
-0.164 -0.071 167.21 3.68 14.16 10.44 13.33 9.84 29.05 36.12 

(-0.406↔0.078) (-0.321↔0.179) (162.56↔171.86) (3.26↔4.10) (12.72↔15.60) (9.00↔11.88) (11.93↔14.73) (8.65↔11.03) (26.28↔31.82) (32.86↔39.38) 
(n=57) n=57 n=57 n=57 n=57 n=57 n=57 n=57 n=57 n=57 n=57 

Laroo 
-0.305 0.092 163.90 3.64 16.76 12.88 16.37 11.04 34.97 43.01 

(-0.460↔-0.149) (-0.046↔0.231) (160.87↔166.93) (3.32↔3.96) (15.50↔18.02) (11.83↔13.93) (15.13↔17.61) 
(10.23↔11.8

5) (32.50↔37.44) (40.20↔45.82) 
(n=144) n=143 n=143 n=142 n=137 n=143 n=143 n=143 n=143 n=143 n=143 

Layibi 
-0.067 -0.157 163.37 3.71 15.76 12.12 15.15 10.47 33.13 40.70 

(-0.183↔0.050) (-0.276↔-0.038) (161.05↔165.69) (3.48↔3.94) (14.80↔16.72) (11.31↔12.93) (14.23↔16.07) (9.82↔11.12) (31.21↔35.05) (38.49↔42.91) 
(n=209) n=209 n=209 n=207 n=206 n=208 n=208 n=208 n=208 n=208 n=208 

Pece 
-0.260 -0.064 163.37 3.48 14.57 11.34 14.09 9.74 30.49 37.80 

(-0.344↔-0.177) (-0.150↔0.022) (161.72↔165.02) (3.32↔3.64) (13.90↔15.24) (10.81↔11.87) (13.47↔14.71) (9.32↔10.16) (29.19↔31.79) (36.29↔39.31) 
(n=436) n=436 n=436 n=430 n=431 n=433 n=433 n=433 n=433 n=433 n=433 
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Independent 
variable 

BFA 
(z score) 

HFA 
(z score) 

SBJ 
(cm) 

MSFT 
(level complete) 

TT 
(score) 

K 
(score) 

P 
(score) 

ML 
(score) 

DT 
(score) 

AT 
(score) 

School 

CC 
-0.355 -0.057 167.78 5.51 11.72 8.38 13.42 9.47 26.37 33.95 

(-0.578↔-0.131) (-0.310↔0.197) (162.94↔172.62) (5.07↔5.95) (10.41↔13.03) (7.51↔9.25) (12.19↔14.65) (8.55↔10.39) (23.99↔28.75) (31.23↔36.67) 
(n=60) n=60 n=60 n=59 n=59 n=60 n=60 n=60 n=60 n=60 n=60 

GPol 
-0.375 -0.077 260.76 3.13 15.56 12.42 15.55 11.31 33.06 41.09 

(-0.503↔-0.246) (0.208↔0.055) (157.95↔163.57) (2.87↔3.39) (14.49↔16.63) (11.56↔13.28) (14.51↔16.59) (10.65↔11.97) (30.95↔35.17) (38.67↔43.51) 
(n=154) n=154 n=154 n=154 n=152 n=154 n=154 n=154 n=154 n=154 n=154 

GPrs 
0.014 -0.150 162.69 3.52 16.67 12.82 15.35 10.76 34.51 41.85 

(-0.152↔0.180) (-0.305↔0.004) (159.04↔166.34) (3.19↔3.85) (15.28↔18.06) (11.59↔14.05) (13.94↔16.76) (9.65↔11.87) (31.66↔37.36) (38.51↔45.19) 
(n=98 n=98 n=98 n=97 n=97 n=98 n=98 n=98 n=98 n=98 n=98 

GPub 
-0.041 -0.041 162.94 3.52 13.47 9.62 12.61 8.62 27.10 33.50 

(-0.187↔0.104) (-0.218↔0.136) (159.65↔166.23) (3.21↔3.83) (12.22↔14.72) (8.64↔10.60) (11.42↔13.80) (7.81↔9.43) (24.71↔29.49) (30.73↔36.27) 
(n=104) n=104 n=104 n=104 n=102 n=104 n=104 n=104 n=104 n=104 n=104 

GTwn 
-0.583 0.186 170.14 4.93 17.66 13.59 16.73 11.34 35.89 44.82 

(-0.834↔-0.332) (-0.058↔0.429) (165.70↔174.58) (4.43↔5.43) (15.12↔20.20) (11.60↔15.58) (14.34↔19.12) (9.76↔12.92) (30.97↔40.81) (39.21↔50.43) 
(n=44) n=44 n=44 n=43 n=43 n=44 n=44 n=44 n=44 n=44 n=44 

HR 
0.027 -0.006 163.69 3.53 15.72 12.54 16.07 10.80 33.83 41.68 

(-0.137↔0.192) (-0.160↔0.149) (160.53↔166.85) (3.19↔3.87) (14.43↔17.01) (11.41↔13.67) (14.81↔17.33) (9.92↔11.68) (31.21↔36.45) (38.64↔44.72) 
(n=110) n=109 n=109 n=108 n=109 n=108 n=108 n=108 n=108 n=108 n=108 

LL 
-0.027 -0.143 166.50 3.45 13.32 10.71 13.33 8.44 28.39 35.17 

(-0.224↔0.171) (0.357↔0.070) (162.45↔170.55) (3.09↔3.81) (11.33↔15.31) (9.28↔12.14) (11.43↔15.23) (7.46↔9.42) (24.54↔32.24) (30.80↔39.54) 
(n=66) n=66 n=66 n=66 n=65 n=66 n=66 n=66 n=66 n=66 n=66 

LC 
-0.449 -0.184 168.85 4.45 17.01 13.04 15.45 10.97 34.93 43.02 

(-0.674↔-0.223) (-0.397↔0.029) (165.77↔171.93) (4.11↔4.79) (15.60↔18.42) (11.88↔14.20) (14.13↔16.77) (10.11↔11.83) (32.22↔37.64) (39.88↔46.16) 
(n=93) n=93 n=93 n=91 n=91 n=91 n=91 n=91 n=91 n=91 n=91 

PP 
0.046 -0.039 158.49 3.40 14.01 10.67 12.43 8.26 28.51 35.09 

(-0.140↔0.232) (-0.253↔0.174) (154.88↔162.10) (3.04↔3.76) (12.41↔15.61) (9.38↔11.96) (11.03↔13.83) (7.26↔9.26) (25.39↔31.63) (31.43↔38.75) 
(n=82) n=82 n=82 n=79 n=81 n=81 n=81 n=81 n=81 n=81 n=81 

SP 
-0.580 0.138 160.57 2.81 17.74 13.89 16.43 11.00 36.51 44.06 

(-0.923↔-0.238) (-0.168↔0.444) (153.07↔168.07) (2.26↔3.36) (15.59↔19.89) (11.75↔16.03) (14.23↔18.63) (9.32↔12.68) (32.09↔40.93) (39.02↔49.10) 
(n=35) n=35 n=35 n=35 n=32 n=35 n=35 n=35 n=35 n=35 n=35 
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FIGURE A11.1: Differences between the crude mean and 95% CI of the stratified 
levels for BFA in the boys Gulu sample at M1  

 
 
 
FIGURE A11.2: Differences between the crude mean and 95% CI of the stratified 

levels for BFA in the girls Gulu sample at M1  
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FIGURE A11.3: Differences between the crude mean and 95% CI of the stratified 
levels for HFA in the boys Gulu sample at M1  

 
 
 
FIGURE A11.4: Differences between the crude mean and 95% CI of the stratified 

levels for HFA in the girls Gulu sample at M1  
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FIGURE A11.5: Differences between the crude mean and 95% CI of the stratified 
levels for the SBJ in the boys Gulu sample at M1  

 
 
 
FIGURE A11.6: Differences between the crude mean and 95% CI of the stratified 

levels for the SBJ in the girls Gulu sample at M1   
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FIGURE A11.7: Differences between the crude mean and 95% CI of the stratified 
levels for the MSFT in the boys Gulu sample at M1   

 
 
 
FIGURE A11.8: Differences between the crude mean and 95% CI of the stratified 

levels for the MSFT in the girls Gulu sample at M1  
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FIGURE A11.9: Differences between the crude mean and 95% CI of the stratified 
levels for TT in the boys Gulu sample at M1  

 
 
 
FIGURE A11.10: Differences between the crude mean and 95% CI of the stratified 

levels for TT in the girls Gulu sample at M1  
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FIGURE A11.11: Differences between the crude mean and 95% CI of the stratified 

levels for K in the boys Gulu sample at M1  

 
 
 
FIGURE A11.12: Differences between the crude mean and 95% CI of the stratified 

levels for K in the girls Gulu sample at M1  
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FIGURE A11.13: Differences between the crude mean and 95% CI of the stratified 

levels for P in the boys Gulu sample at M1  

 
 
 
FIGURE A11.14: Differences between the crude mean and 95% CI of the stratified 

levels for P in the girls Gulu sample at M1  
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FIGURE A11.15: Differences between the crude mean and 95% CI of the stratified 

levels for ML in the boys Gulu sample at M1  

 
 
 
FIGURE A11.16: Differences between the crude mean and 95% CI of the stratified 

levels for ML in the girls Gulu sample at M1   
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FIGURE A11.17: Differences between the crude mean and 95% CI of the stratified 

levels for DT in the boys Gulu sample at M1  

 
 
 
FIGURE A11.18: Differences between the crude mean and 95% CI of the stratified 

levels for DT in the girls Gulu sample at M1  
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FIGURE A11.19: Differences between the crude mean and 95% CI of the stratified 

levels for AT in the boys Gulu sample at M1  

 
 
 
FIGURE A11.20: Differences between the crude mean and 95% CI of the stratified 

levels for AT in the girls Gulu sample at M1  
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TABLE A11.3: One-way ANOVA comparing levels of the crude PF outcomes in the 

Gulu sample at M1 - stratified by age, division and school  

Stratified 
independent 

variable 
Gender BFA 

(z score) 
HFA 

(z score) 
SBJ 
(cm) 

MSFT 
(level complete) 

Age in years 

Boys 
 

F=3.101 F=3.830 F=62.009 F=12.671 

* * *** *** 
Girls 

 

F=16.688 F=1.181 F=8.709 F=3.069 

***   *** * 

Division 

Boys 
 

F=0.131 F=0.574 F=8.340 F=2.260 

    ***   
Girls 

 

F=2.818 F=2.191 F=0.839 F=1.033 

*       

School 

Boys 
 

F=4.124 F=1.533 F=8.163 F=7.326 

***   *** *** 
Girls 

 
F=5.957 F=0.983 F=3.578 F=8.233 

***   *** *** 
      

 

 

TABLE A11.4: One-way ANOVA comparing levels of the crude MH outcomes in the 
Gulu sample at M1 - stratified by age, division and school 

Stratified 
independent 

variable 
Gender TT 

(score) 
K 

(score) 
P 

(score) 
ML 

(score) 
DT 

(score) 
AT 

(score) 

Age in years 

Boys 
 

F=0.914 F=1.245 F=2.187 F=1.465 F=1.748 F=1.809 

            
Girls 

 

F=10.571 F=5.063 F=4.636 F=1.387 F=8.334 F=6.558 

*** ** **   *** *** 

Division 

Boys 
 

F=3.444 F=4.253 F=2.285 F=0.463 F=3.248 F=2.417 

* **     *   
Girls 

 

F=4.263 F=3.745 F=5.174 F=3.297 F=5.111 F=5.059 

** * ** * ** ** 

School 

Boys 
 

F=6.865 F=7.276 F=6.879 F=6.633 F=7.973 F=7.990 

*** *** *** *** *** *** 
Girls 

 
F=5.580 F=6.982 F=4.450 F=6.419 F=5.653 F=5.736 

*** *** *** *** *** *** 
NOTE: Means compared using a model III sum of squares analysis (unbalanced groups with no empty cells for the selected fixed factors). 

NOTE: *  Denotes a significant difference between the stratified groups (* p<0.05, ** p<0.01, *** p<0.001). 
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APPENDIX A12: Comparison to Normative Data at M1 (Assumptions) 

 

The method used to compare BFA and HFA to global normative values was descriptive (i.e. 

the proportion of the sample in each category according to the 2007 WHO standards) and did 

not require the testing of assumptions for the statistical analyses.   

 

The statistical methods used to compare the baseline results to global normative values for the 

SBJ and MSFT assumed an approximately normally distributed sample for each age group.  

This was assessed visually using a histogram of the crude results for the eligible sample 

stratified according to age for each of the dependent variables (FIGURES A12.1 & A12.2). 

  

FIGURE A12.1: Histograms of the distribution of the crude SBJ measurements in the 
Gulu sample at M1 - stratified by gender and age 
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  Boys – age 13 (n=231)          Girls – age 13 (n=292) 

    
 
 

  Boys – age 14 (n=195)          Girls – age 14 (n=198) 

    
 
 
 
 
FIGURE A12.2: Histograms of the distribution of the crude MSFT measurements in the 

Gulu sample at M1 - stratified by gender and age  
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  Boys – age 12 (n=141)          Girls – age 12 (n=174) 

    
 
 

  Boys – age 13 (n=232)          Girls – age 13 (n=291) 

    
 
 

  Boys – age 14 (n=198)          Girls – age 14 (n=276) 

    
 
 

Although the distribution of all of the dependent variables appeared approximately normal, 

there were several deviations that warranted further assessment.  Statistical tests for normality 

of the crude results were also completed (TABLE A12.1) 
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TABLE A12.1: Statistical tests for normality of the crude SBJ and MSFT results in the 
Gulu sample at M1 - stratified by gender and age 

Gender Outcome 
variable Age n 

Skew Kurtosis Shapiro Wilk 

Test stat SES Test stat SEK Test stat p 

Boys 
 

SBJ 
(cm) 

11 44 -1.105 0.357 1.843 0.702 0.934 0.014 

12 141 -0.012 0.204 0.415 0.406 0.993 0.713 

13 231 0.268 0.160 0.542 0.319 0.989 0.085 

14 195 0.260 0.174 0.163 0.346 0.991 0.227 

MSFT 
(level 

complete) 

11 44 -0.198 0.357 0.079 0.702 0.963 0.165 

12 141 -0.366 0.204 -0.487 0.406 0.952 <0.001 

13 232 -0.265 0.160 -0.313 0.318 0.967 <0.001 

14 198 -0.200 0.173 -0.273 0.344 0.969 <0.001 

Girls 
 

SBJ 
(cm) 

11 91 0.052 0.253 0.287 0.500 0.994 0.962 

12 175 0.086 0.184 -0.486 0.365 0.993 0.540 

13 292 -0.151 0.143 0.193 0.284 0.993 0.214 

14 278 -0.083 0.146 0.138 0.291 0.996 0.675 

MSFT 
(level 

complete) 

11 90 0.934 0.254 1.041 0.503 0.907 <0.001 

12 174 0.689 0.184 0.048 0.366 0.925 <0.001 

13 291 0.238 0.143 -0.693 0.285 0.949 <0.001 

14 276 0.697 0.147 0.229 0.292 0.935 <0.001 

NOTE: If a sample is normally distributed the skew/kurtosis statistic should be within ± 2.0 x SE of skew/kurtosis (SES or SEK) [10]. 

NOTE: The Shapiro-Wilk test has been used because n < 2000 (significance value p<0.05) [11]. 

NOTE: Results in BOLD ITALICS suggest a statistically significant non-normal distribution of the sample. 

 
 
 
For the statistical analyses performed, violation of the assumption of normality was not of 

major concern provided the groups being compared had approximately equal variance [12].  

The assumption of HOV for the SBJ and MSFT was assessed using Hartley’s test.  This 

involved calculating the ratio of the largest sample variance to the smallest sample variance to 

produce an Fmax score for the crude results of each dependent variable (TABLE A12.2).  The 

Fmax score was then compared to tabulated critical values to provide an estimate for HOV [16].  

Moderate violations of the HOV assumption were of minimal concern and the α value was 

adjusted accordingly (p<0.01).  Hartley’s test was used because it was not possible to 

complete the Levene or Brown-Forsythe tests due to limited access to the normative data.   
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TABLE A12.2: Statistical tests of the HOV between the crude results of the Gulu sample at M1 
and the normative data for the SBJ and MSFT - stratified by gender and age 

Outcome 
variable 

Gender Age 
Norm data Gulu sample Fmax 

score Summary 
n Variance n Variance 

SBJ 
(cm) 

Boys 

11 10045 529 44 246 2.15 C 

12 15313 529 141 223 2.37 C 

13 12052 576 231 376 1.53 C 

14 12415 625 195 356 1.76 C 

Girls 

11 9933 484 91 225 2.15 C 

12 16198 529 175 246 2.15 C 

13 12143 529 292 331 1.60 C 

14 12139 529 278 326 1.62 C 

MSFT 
(level 

complete) 

Boys 

11 15480 1.445 44 1.094 1.32 √ 

12 24544 1.530 141 0.945 1.62 C 

13 27535 1.698 232 0.937 1.81 C 

14 27106 1.750 198 0.984 1.78 C 

Girls 

11 15446 1.022 90 0.733 1.39 C 

12 24255 1.084 174 0.787 1.38 C 

13 27110 1.126 291 0.872 1.29 C 

14 24924 1.179 276 1.288 1.09 √ 

NOTE: Results in BOLD ITALICS suggest a statistically significant heterogeneity of variance (p<0.01). 

NOTE: In the summary column - √ denotes satisfactory HOV; C indicates a "conservative" statistical test [12,14]. 

 
 
 

The assumption of HOV held for the MSFT for the 11-year-old boys and 14-year-old girls 

when comparing crude baseline measures (M1) vs. normative data.  The statistical analysis 

could proceed with little concern when the HOV assumption was satisfied [12,14].   

 

The violation of the HOV assumption for all other samples in this study was offset by the 

large sample size [12,14].  However, when comparing baseline measures (M1) to the normative 

data, the unbalanced sample sizes may have significantly compromised the statistical tests.  In 

this case, the group with the biggest n had a larger variance.  The analysis was referred to as a 

“conservative” statistical test and the risk of a type I error was decreased [12,14].   
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A consistent statistical approach was applied for all outcome variables when comparing crude 

baseline measures (M1) vs. normative data.  The interpretation of any non-significant 

statistical findings was treated with caution when a “conservative” test was used [12,14].  
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APPENDIX A13: History of Abduction at M1 (Assumptions) 

 

The statistical methods used to assess whether the PF and MH of the adolescents who were 

abducted during the war were different to their non-abducted peers assumed that both groups 

were approximately normally distributed.  This was initially assessed visually using a 

histogram of the eligible sample stratified according to history of abduction for the crude 

results of each of the dependent variables (FIGURES A13.1 – A13.10). 

 
 
 
FIGURE A13.1: Histograms of the distribution of the crude BFA results in the Gulu 

sample at M1 - stratified by gender and history of abduction 
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FIGURE A13.2: Histograms of the distribution of the crude HFA results in the Gulu 
sample at M1 - stratified by gender and history of abduction 

 
        Boys abducted (n=87)       Boys NOT abducted (n=531)    

    
 
 

       Girls abducted (n=147)       Girls NOT abducted (n=698)    

    
 
 
 
 
FIGURE A13.3: Histograms of the distribution of the crude SBJ results in the Gulu 

sample at M1 - stratified by gender and history of abduction 
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       Girls abducted (n=144)       Girls NOT abducted (n=692)    

    
   
 
 
 
FIGURE A13.4: Histograms of the distribution of the crude MSFT results in the Gulu 

sample at M1 - stratified by gender and history of abduction 
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FIGURE A13.5: Histograms of the distribution of the crude TT results in the Gulu 
sample at M1 - stratified by gender and history of abduction 

 
        Boys abducted (n=85)       Boys NOT abducted (n=528)    

    
 
 

       Girls abducted (n=145)       Girls NOT abducted (n=696)    

    
 
 
 
 
FIGURE A13.6: Histograms of the distribution of the crude K results in the Gulu 

sample at M1 - stratified by gender and history of abduction 
 

        Boys abducted (n=85)       Boys NOT abducted (n=528)    

    

F
re

q
ue

n
cy

 
F

re
q

ue
n

cy
 

F
re

q
ue

n
cy

 
F

re
q

ue
n

cy
 

TT (score) TT (score) 

K (score) K (score) 

F
re

q
ue

n
cy

 

F
re

q
ue

n
cy

 

TT (score) TT (score) 



359 
 

       Girls abducted (n=145)       Girls NOT abducted (n=696)    

    
 
 
 
 
FIGURE A13.7: Histograms of the distribution of the crude P results in the Gulu 

sample at M1 - stratified by gender and history of abduction 
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FIGURE A13.8: Histograms of the distribution of the crude ML results in the Gulu 
sample at M1 - stratified by gender and history of abduction 
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FIGURE A13.9: Histograms of the distribution of the crude DT results in the Gulu 

sample at M1 - stratified by gender and history of abduction 
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       Girls abducted (n=145)       Girls NOT abducted (n=696)    

    
 
 
 
 
FIGURE A13.10: Histograms of the distribution of the crude AT results in the Gulu 

sample at M1 - stratified by gender and history of abduction 
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Inspection of the histograms warranted further assessment of normality and statistical tests for 

the crude results were also completed (TABLES A13.1 & A13.2). 

 

TABLE A13.1: Statistical tests for normality of the crude results for all of the outcomes 
for the boys in the Gulu sample at M1 - stratified by history of 
abduction 

Outcome 
variable 

History of 
abduction 

n 
Skew Kurtosis Shapiro Wilk 

Stat SES Stat SEK Stat p 

BFA 
(z score) 

Yes 87 -0.346 0.258 0.179 0.511 0.986 0.444 

No 531 -0.340 0.106 0.985 0.212 0.988 <0.001 

HFA 
(z score) 

Yes 87 -0.451 0.258 0.258 0.511 0.983 0.327 

No 531 -0.075 0.106 0.717 0.212 0.993 0.020 

SBJ 
(cm) 

Yes 84 0.480 0.263 0.295 0.520 0.973 0.069 

No 527 0.236 0.106 0.433 0.212 0.994 0.029 

MSFT 
(level complete) 

Yes 86 -0.308 0.260 -0.225 0.514 0.953 0.003 

No 529 -0.194 0.106 -0.255 0.212 0.971 <0.001 

TT 
(score) 

Yes 85 0.201 0.261 -0.397 0.517 0.981 0.234 

No 528 0.790 0.106 0.712 0.212 0.960 <0.001 

K 
(score) 

Yes 85 0.418 0.261 -0.227 0.517 0.979 0.169 

No 528 0.697 0.106 0.154 0.212 0.957 <0.001 

P 
(score) 

Yes 85 0.547 0.261 0.617 0.517 0.969 0.040 

No 528 0.573 0.106 0.349 0.212 0.975 <0.001 

ML 
(score) 

Yes 85 -0.119 0.261 -0.718 0.517 0.977 0.141 

No 528 0.293 0.106 -0.451 0.212 0.980 <0.001 

DT 
(score) 

Yes 85 0.330 0.261 -0.026 0.517 0.983 0.312 

No 528 0.524 0.106 -0.095 0.212 0.977 <0.001 

AT 
(score) 

Yes 85 0.135 0.261 -0.235 0.517 0.987 0.561 

No 528 0.434 0.106 -0.063 0.212 0.985 <0.001 

NOTE: If a sample is normally distributed the skew/kurtosis statistic should be within ± 2.0 x SE of skew/kurtosis (SES or SEK) [10]. 

NOTE: The Shapiro-Wilk test has been used because n < 2000 (significance value p<0.05) [11]. 

NOTE: Results in BOLD ITALICS suggest a statistically significant non-normal distribution of the sample. 
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TABLE A13.2: Statistical tests for normality of the crude results for all of the outcomes 
for the girls in the Gulu sample at M1 - stratified by history of 
abduction 

Outcome 
variable 

History of 
abduction 

n 
Skew Kurtosis Shapiro Wilk 

Stat SES Stat SEK Stat p 

BFA 
(z score) 

Yes 147 0.108 0.200 -0.392 0.397 0.993 0.677 

No 698 -0.478 0.093 0.518 0.185 0.987 <0.001 

HFA 
(z score) 

Yes 147 0.114 0.200 -0.054 0.397 0.990 0.344 

No 698 -0.140 0.093 0.421 0.185 0.995 0.015 

SBJ 
(cm) 

Yes 144 0.457 0.202 0.051 0.401 0.980 0.033 

No 692 -0.061 0.093 0.001 0.186 0.998 0.395 

MSFT 
(level complete) 

Yes 143 0.430 0.203 -0.559 0.403 0.938 <0.001 

No 688 0.573 0.093 -0.071 0.186 0.942 <0.001 

TT 
(score) 

Yes 145 0.128 0.201 -0.114 0.400 0.988 0.228 

No 696 0.600 0.093 0.162 0.185 0.973 <0.001 

K 
(score) 

Yes 145 -0.052 0.201 -0.345 0.400 0.991 0.518 

No 696 0.584 0.093 -0.114 0.185 0.968 <0.001 

P 
(score) 

Yes 145 0.438 0.201 0.798 0.400 0.983 0.075 

No 696 0.486 0.093 -0.125 0.185 0.979 <0.001 

ML 
(score) 

Yes 145 0.179 0.201 0.434 0.400 0.989 0.279 

No 696 0.284 0.093 -0.322 0.185 0.986 <0.001 

DT 
(score) 

Yes 145 0.022 0.201 0.253 0.400 0.990 0.418 

No 696 0.532 0.093 -0.099 0.185 0.976 <0.001 

AT 
(score) 

Yes 145 -0.024 0.201 0.477 0.400 0.988 0.248 

No 696 0.455 0.093 -0.142 0.185 0.983 <0.001 

NOTE: If a sample is normally distributed the skew/kurtosis statistic should be within ± 2.0 x SE of skew/kurtosis (SES or SEK) [10]. 

NOTE: The Shapiro-Wilk test has been used because n < 2000 (significance value p<0.05) [11]. 

NOTE: Results in BOLD ITALICS suggest a statistically significant non-normal distribution of the sample. 

 
 
 
 
For the statistical analyses performed, violation of the assumption of normality was not of 

major concern provided the groups being compared had approximately equal variance [12].  

The assumption of HOV between abducted vs. NOT abducted for the crude results of each of 

the outcome variables was assessed using the Levene and Brown-Forsythe tests (TABLE 

A13.3).  These statistical tests for HOV were robust to violations of the normality assumption 

[14].  Moderate violations of the HOV assumption were of minimal concern and the α value 

was adjusted accordingly (p<0.01). 
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TABLE A13.3: Statistical tests of the HOV between abducted and NOT abducted adolescents for all of the crude outcomes in the Gulu sample 
at M1 - stratified by gender 

Outcome variable Gender 
Abducted NOT abducted Levene test Brown-Forsythe test 

Summary 
n Variance n Variance F p F p 

BFA 
(z score) 

Boys 87 0.943 531 0.778 2.352 0.126 1.776 0.183 √ 

Girls 147 0.755 698 0.821 0.067 0.796 0.052 0.820 √ 

HFA 
(z score) 

Boys 87 0.939 531 1.047 0.178 0.673 0.263 0.608 √ 

Girls 147 0.835 698 0.801 0.489 0.485 0.355 0.551 √ 

SBJ 
(cm) 

Boys 84 433.80 527 421.64 0.013 0.909 0.020 0.888 √ 

Girls 144 253.86 692 319.48 3.899 0.049 4.203 0.041 √ 

MSFT 
(level complete) 

Boys 86 3.965 529 3.845 0.013 0.911 0.015 0.903 √ 

Girls 143 2.985 688 2.935 0.351 0.554 0.270 0.603 √ 

TT 
(score) 

Boys 85 48.11 528 34.68 6.039 0.014 5.305 0.022 √ 

Girls 145 50.27 696 45.93 0.105 0.746 0.076 0.782 √ 

K 
(score) 

Boys 85 35.47 528 23.39 6.551 0.011 6.326 0.012 √ 

Girls 145 34.35 696 31.04 0.968 0.326 1.028 0.311 √ 

P 
(score) 

Boys 85 41.03 528 34.12 0.858 0.355 0.494 0.482 √ 

Girls 145 45.62 696 43.94 0.269 0.604 0.207 0.649 √ 

ML 
(score) 

Boys 85 27.65 528 18.94 8.646 0.003 8.602 0.003 L 

Girls 145 21.88 696 20.68 0.280 0.597 0.371 0.543 √ 

DT 
(score) 

Boys 85 193.52 528 134.23 4.323 0.038 4.202 0.041 √ 

Girls 145 178.51 696 182.12 0.872 0.351 0.842 0.359 √ 

AT 
(score) 

Boys 85 267.88 528 183.94 5.240 0.022 5.382 0.021 √ 

Girls 145 241.49 696 243.12 0.751 0.387 0.708 0.400 √ 
NOTE: Results in BOLD ITALICS suggest a statistically significant heterogeneity of variance (p<0.01). 
NOTE: In the summary column - √ denotes satisfactory HOV; L indicates a "liberal" statistical test [12,14]. 
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With the exception of ML in the boys sample, the assumption of HOV held for all of the 

dependent variables when comparing the outcomes for those abducted vs. NOT abducted.  

The statistical analysis could proceed with little concern when the HOV assumption was 

satisfied [12,14]. 

 

The violation of the HOV assumption for ML in the boys sample was offset by the large 

sample size [12,14].  However, when comparing abducted vs. NOT abducted participants, the 

unbalanced sample sizes may have significantly compromised the outcomes of the statistical 

tests.  In this case, the group with the largest n had a smaller variance.  The analysis was 

referred to as a “liberal” statistical test and the risk of a type I error was increased [12,14].   

 

A consistent statistical approach was applied for all outcome variables when comparing 

abducted vs. NOT abducted.  The interpretation of any significant statistical findings was 

treated with caution for the “liberal” statistical test of ML in the boys sample [12,14].  
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APPENDIX A14: Relationship between Outcome Variables at M1 (Plots) 

 

The crude results for the PF variables were plotted against each of the MH outcomes from the Gulu 

sample at M1 (FIGURES A14.1 – A14.24). 

 

 

FIGURE A14.1: Scatter plot of crude results for BFA vs. TT in the Gulu sample at M1 
 

     Boys (n=613)           Girls (n=841) 

    

 
 
 
FIGURE A14.2: Scatter plot of crude results for BFA vs. K in the Gulu sample at M1 
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FIGURE A14.3: Scatter plot of crude results for BFA vs. P in the Gulu sample at M1 
 

     Boys (n=613)           Girls (n=841) 

    
 
 
 
 
FIGURE A14.4: Scatter plot of crude results for BFA vs. ML in the Gulu sample at M1 
 

     Boys (n=613)           Girls (n=841) 

      

 
 
 
FIGURE A14.5: Scatter plot of crude results for BFA vs. DT in the Gulu sample at M1 
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FIGURE A14.6: Scatter plot of crude results for BFA vs. AT in the Gulu sample at M1 
 

     Boys (n=613)           Girls (n=841) 

       
 
 
 
 
FIGURE A14.7: Scatter plot of crude results for HFA vs. TT in the Gulu sample at M1 
 

     Boys (n=613)           Girls (n=841) 

       

 
 
 
FIGURE A14.8: Scatter plot of crude results for HFA vs. K in the Gulu sample at M1 
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FIGURE A14.9: Scatter plot of crude results for HFA vs. P in the Gulu sample at M1 
 

     Boys (n=613)           Girls (n=841) 

       
 
 
 
 
FIGURE A14.10: Scatter plot of crude results for HFA vs. ML in the Gulu sample at M1 
 

     Boys (n=613)           Girls (n=841) 

         

 
 
 
FIGURE A14.11: Scatter plot of crude results for HFA vs. DT in the Gulu sample at M1 
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FIGURE A14.12: Scatter plot of crude results for HFA vs. AT in the Gulu sample at M1 
 

     Boys (n=613)           Girls (n=841) 

          
 
 
 
 
FIGURE A14.13: Scatter plot of crude results for SBJ vs. TT in the Gulu sample at M1 
 

     Boys (n=609)           Girls (n=836) 

       

 
 
 
FIGURE A14.14: Scatter plot of crude results for SBJ vs. K in the Gulu sample at M1 
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FIGURE A14.15: Scatter plot of crude results for SBJ vs. P in the Gulu sample at M1 
 

     Boys (n=609)           Girls (n=836) 

       
 
 
 
 
FIGURE A14.16: Scatter plot of crude results for SBJ vs. ML in the Gulu sample at M1 
 

     Boys (n=609)           Girls (n=836) 

         

 
 
 
FIGURE A14.17: Scatter plot of crude results for SBJ vs. DT in the Gulu sample at M1 
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FIGURE A14.18: Scatter plot of crude results for SBJ vs. AT in the Gulu sample at M1 
 

     Boys (n=609)           Girls (n=836) 

          
 
 
 
 
FIGURE A14.19: Scatter plot of crude results for MSFT vs. TT in the Gulu sample at M1 
 

     Boys (n=611)           Girls (n=826) 

       

 
 
 
FIGURE A14.20: Scatter plot of crude results for MSFT vs. K in the Gulu sample at M1 
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FIGURE A14.21: Scatter plot of crude results for MSFT vs. P in the Gulu sample at M1 
 

     Boys (n=611)           Girls (n=826) 

       
 
 
 
 
FIGURE A14.22: Scatter plot of crude results for MSFT vs. ML in the Gulu sample at M1 
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FIGURE A14.23: Scatter plot of crude results for MSFT vs. DT in the Gulu sample at M1 
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FIGURE A14.24: Scatter plot of crude results for MSFT vs. AT in the Gulu sample at M1 
 

     Boys (n=611)           Girls (n=826) 

          
 
 
 
 
 
 
The crude results of the PF outcomes indicating body composition (BFA, HFA) were plotted 

against the indicators of muscle strength (SBJ) and cardiorespiratory fitness (MSFT) in the 

Gulu sample at M1 (FIGURES A14.25 – A14.28). 

 

 
FIGURE A14.25: Scatter plot of crude results for BFA vs. SBJ in the Gulu sample at M1 
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FIGURE A14.26: Scatter plot of crude results for BFA vs. MSFT in the Gulu sample at M1 
 

     Boys (n=615)           Girls (n=831) 

       
 
 
 
 
FIGURE A14.27: Scatter plot of crude results for HFA vs. SBJ in the Gulu sample at M1 
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FIGURE A14.28: Scatter plot of crude results for HFA vs. MSFT in the Gulu sample at M1 
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APPENDIX A15: Relationship between Outcome Variables at M1 

(Assumptions) 

 

 

The statistical methods used to assess the relationship between the outcome variables at 

baseline assumed an approximately normally distributed sample.  This was initially assessed 

visually using a histogram of the eligible sample for the crude results of each of the dependent 

variables (FIGURES A15.1 – A15.10). 

 

FIGURE A15.1: Histograms of the distribution of the crude BFA results in the Gulu 
sample at M1 - stratified by gender 

 

Boys (n=618)         Girls (n=845) 

    
 
 
FIGURE A15.2: Histograms of the distribution of the crude HFA results in the Gulu 

sample at M1 - stratified by gender 
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FIGURE A15.3: Histograms of the distribution of the crude SBJ results in the Gulu 
sample at M1 - stratified by gender 

 

Boys (n=611)         Girls (n=836) 

    
 
 
FIGURE A15.4: Histograms of the distribution of the crude MSFT results in the Gulu 

sample at M1 - stratified by gender 
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FIGURE A15.5: Histograms of the distribution of the crude TT results in the Gulu 

sample at M1 - stratified by gender 
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FIGURE A15.6: Histograms of the distribution of the crude K results in the Gulu 
sample at M1 - stratified by gender 

 

Boys (n=613)         Girls (n=841) 

    
 
 
FIGURE A15.7: Histograms of the distribution of the crude P results in the Gulu sample 

at M1 - stratified by gender 
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FIGURE A15.8: Histograms of the distribution of the crude ML results in the Gulu 

sample at M1 - stratified by gender 
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FIGURE A15.9: Histograms of the distribution of the crude DT results in the Gulu 

sample at M1 - stratified by gender 
 

Boys (n=613)         Girls (n=841) 

    
 
 
FIGURE A15.10: Histograms of the distribution of the crude AT results in the Gulu 

sample at M1 - stratified by gender 
 

Boys (n=613)         Girls (n=841) 

    
 
 
 
 
 
 
Although the distribution of all of the outcome variables appeared approximately normal, 

there were several deviations that warranted further assessment.  Statistical tests for normality 

for the crude results were also completed (TABLE A15.1) 

 
 
 
 
 

F
re

q
ue

n
cy

 

F
re

q
ue

n
cy

 

F
re

q
ue

n
cy 

F
re

q
ue

n
cy

 

DT (score) 

 

DT (score) 

AT (score) AT (score) 



380 
 

 
TABLE A15.1: Statistical tests for normality of the crude results for all of the outcomes 

in the Gulu sample at M1 - stratified by gender 

Gender Outcome variable n 
Skew Kurtosis Shapiro Wilk 

Test stat SES Test stat SEK Test stat p 

Boys 
(N=618) 

BFA (z score) 618 -0.342 0.098 0.834 0.196 0.989 <0.001 

HFA (z score) 618 -0.119 0.098 0.661 0.196 0.994 0.012 

SBJ (cm) 611 0.270 0.099 0.407 0.197 0.993 0.006 

MSFT (level complete) 615 -0.210 0.099 -0.252 0.197 0.972 <0.001 

TT (score) 613 0.727 0.099 0.399 0.197 0.963 <0.001 

K (score) 613 0.717 0.099 0.227 0.197 0.958 <0.001 

P (score) 613 0.588 0.099 0.431 0.197 0.976 <0.001 

ML (score) 613 0.288 0.099 -0.485 0.197 0.981 <0.001 

DT (score) 613 0.574 0.099 0.097 0.197 0.976 <0.001 

AT (score) 613 0.473 0.099 0.010 0.197 0.983 <0.001 

Girls 
(N=846) 

BFA (z score) 845 -0.388 0.084 0.397 0.168 0.991 <0.001 

HFA (z score) 845 -0.093 0.084 0.335 0.168 0.995 0.010 

SBJ (cm) 836 -0.006 0.085 0.047 0.169 0.997 0.215 

MSFT (level complete) 831 0.548 0.085 -0.163 0.169 0.942 <0.001 

TT (score) 841 0.516 0.084 -0.051 0.168 0.977 <0.001 

K (score) 841 0.476 0.084 -0.339 0.168 0.974 <0.001 

P (score) 841 0.469 0.084 0.028 0.168 0.982 <0.001 

ML (score) 841 0.274 0.084 -0.189 0.168 0.988 <0.001 

DT (score) 841 0.426 0.084 -0.234 0.168 0.983 <0.001 

AT (score) 841 0.365 0.084 -0.215 0.168 0.988 <0.001 

NOTE: If a sample is normally distributed the skew/kurtosis statistic should be within ± 2.0 x SE of skew/kurtosis (SES or SEK) [10]. 

NOTE: The Shapiro-Wilk test has been used because n < 2000 (significance value p<0.05) [11]. 

NOTE: Results in BOLD ITALICS suggest a statistically significant non-normal distribution of the sample. 

 
 
 
 
 
The statistical tests for normality suggested that there were some significant deviations from 

an approximately normally distributed sample for the crude data.  Standard transformations 

were performed for each of the outcome variables to assess if this improved the normality of 

the distribution.  The square root (SQRT) and logarithmic (Ln) transformations were most 

effective, but the improvements were marginal at best (FIGURES A15.11 – A15.20 & 

TABLES A15.2 – A15.11). 
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FIGURE A15.11: Histograms comparing the distribution of the crude data to SQRT 
and Ln transformations for BFA in the Gulu sample at M1 - stratified 
by gender 
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TABLE A15.2: Statistical tests for normality comparing the crude data to SQRT and Ln 

transformations for BFA in the Gulu sample at M1 - stratified by gender 

Gender n 
Skew test statistic Kurtosis test statistic Shapiro Wilk test stat 

Crude SQRT Ln Crude SQRT Ln Crude SQRT Ln 

Boys 618 -0.342 -0.770 -1.334 0.834 2.004 4.639 0.989 0.969 0.930 

Girls 845 -0.388 -0.709 -1.112 0.397 1.251 2.904 0.991 0.974 0.946 

NOTE: A perfectly normally distributed population has a skew and kurtosis = 0 [10]. 

NOTE: A perfectly normally distributed population has a Shapiro Wilk test statistic = 1 [11]. 

NOTE: Results in BOLD ITALICS suggest a statistically significant non-normal distribution of the sample. 
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FIGURE A15.12: Histograms comparing the distribution of the crude data to SQRT 
and Ln transformations for HFA in the Gulu sample at M1 - stratified 
by gender 
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TABLE A15.3: Statistical tests for normality comparing the crude data to SQRT and Ln 

transformations for HFA in the Gulu sample at M1 - stratified by gender 

Gender n 
Skew test statistic Kurtosis test statistic Shapiro Wilk test stat 

Crude SQRT Ln Crude SQRT Ln Crude SQRT Ln 

Boys 618 -0.119 -0.526 -0.110 0.661 1.199 2.669 0.994 0.981 0.952 

Girls 845 -0.093 -0.403 -0.791 0.335 0.958 2.355 0.995 0.987 0.968 

NOTE: A perfectly normally distributed population has a skew and kurtosis = 0 [10]. 

NOTE: A perfectly normally distributed population has a Shapiro Wilk test statistic = 1 [11]. 

NOTE: Results in BOLD ITALICS suggest a statistically significant non-normal distribution of the sample. 
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FIGURE A15.13: Histograms comparing the distribution of the crude data to SQRT 
and Ln transformations for the SBJ in the Gulu sample at M1 - 
stratified by gender 
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TABLE A15.4: Statistical tests for normality comparing the crude data to SQRT and Ln 

transformations for SBJ in the Gulu sample at M1 - stratified by gender 

Gender n 
Skew test statistic Kurtosis test statistic Shapiro Wilk test stat 

Crude SQRT Ln Crude SQRT Ln Crude SQRT Ln 

Boys 611 0.270 0.070 -0.139 0.407 0.409 0.578 0.993 0.996 0.995 

Girls 836 -0.006 -0.181 -0.369 0.047 0.224 0.549 0.997 0.996 0.990 

NOTE: A perfectly normally distributed population has a skew and kurtosis = 0 [10]. 

NOTE: A perfectly normally distributed population has a Shapiro Wilk test statistic = 1 [11]. 

NOTE: Results in BOLD ITALICS suggest a statistically significant non-normal distribution of the sample. 
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FIGURE A15.14: Histograms comparing the distribution of the crude data to SQRT 
and Ln transformations for the MSFT in the Gulu sample at M1 - 
stratified by gender 
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TABLE A15.5: Statistical tests for normality comparing the crude data to SQRT and Ln 

transformations for MSFT in the Gulu sample at M1 - stratified by gender 

Gender n 
Skew test statistic Kurtosis test statistic Shapiro Wilk test stat 

Crude SQRT Ln Crude SQRT Ln Crude SQRT Ln 

Boys 615 -0.210 -0.666 -1.250 -0.252 0.500 2.278 0.972 0.951 0.900 

Girls 831 0.548 0.143 -0.279 -0.163 -0.543 -0.419 0.942 0.957 0.950 

NOTE: A perfectly normally distributed population has a skew and kurtosis = 0 [10]. 

NOTE: A perfectly normally distributed population has a Shapiro Wilk test statistic = 1 [11]. 

NOTE: Results in BOLD ITALICS suggest a statistically significant non-normal distribution of the sample. 
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FIGURE A15.15: Histograms comparing the distribution of the crude data to SQRT 
and Ln transformations for TT in the Gulu sample at M1 - stratified 
by gender 
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TABLE A15.6: Statistical tests for normality comparing the crude data to SQRT and Ln 

transformations for TT in the Gulu sample at M1 - stratified by gender 

Gender n 
Skew test statistic Kurtosis test statistic Shapiro Wilk test stat 

Crude SQRT Ln Crude SQRT Ln Crude SQRT Ln 

Boys 613 0.727 0.013 -0.986 0.399 -0.099 1.841 0.963 0.995 0.948 

Girls 841 0.516 -0.089 -1.043 0.051 -0.161 2.643 0.977 0.995 0.947 

NOTE: A perfectly normally distributed population has a skew and kurtosis = 0 [10].   
NOTE: A perfectly normally distributed population has a Shapiro Wilk test statistic = 1 [11].    
NOTE: Results in BOLD ITALICS suggest a statistically significant non-normal distribution of the sample.  
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FIGURE A15.16: Histograms comparing the distribution of the crude data to SQRT 
and Ln transformations for K in the Gulu sample at M1 - stratified by 
gender 
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TABLE A15.7: Statistical tests for normality comparing the crude data to SQRT and Ln 

transformations for K in the Gulu sample at M1 - stratified by gender 

Gender n 
Skew test statistic Kurtosis test statistic Shapiro Wilk test stat 

Crude SQRT Ln Crude SQRT Ln Crude SQRT Ln 

Boys 613 0.717 0.062 -0.772 0.227 -0.382 0.770 0.958 0.991 0.959 

Girls 841 0.476 -0.089 -0.965 -0.339 -0.353 1.891 0.974 0.992 0.949 

NOTE: A perfectly normally distributed population has a skew and kurtosis = 0 [10]. 

NOTE: A perfectly normally distributed population has a Shapiro Wilk test statistic = 1 [11]. 

NOTE: Results in BOLD ITALICS suggest a statistically significant non-normal distribution of the sample. 
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FIGURE A15.17: Histograms comparing the distribution of the crude data to SQRT 
and Ln transformations for P in the Gulu sample at M1 - stratified by 
gender 
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TABLE A15.8: Statistical tests for normality comparing the crude data to SQRT and Ln 

transformations for P in the Gulu sample at M1 - stratified by gender 

Gender n 
Skew test statistic Kurtosis test statistic Shapiro Wilk test stat 

Crude SQRT Ln Crude SQRT Ln Crude SQRT Ln 

Boys 613 0.588 -0.158 -1.138 0.431 -0.020 2.055 0.976 0.994 0.933 

Girls 841 0.469 -0.160 -1.113 0.028 -0.082 2.679 0.982 0.995 0.942 

NOTE: A perfectly normally distributed population has a skew and kurtosis = 0 [10]. 

NOTE: A perfectly normally distributed population has a Shapiro Wilk test statistic = 1 [11]. 

NOTE: Results in BOLD ITALICS suggest a statistically significant non-normal distribution of the sample. 
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FIGURE A15.18: Histograms comparing the distribution of the crude data to SQRT 
and Ln transformations for ML in the Gulu sample at M1 - stratified 
by gender 
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TABLE A15.9: Statistical tests for normality comparing the crude data to SQRT and Ln 

transformations for ML in the Gulu sample at M1 - stratified by gender 

Gender n 
Skew test statistic Kurtosis test statistic Shapiro Wilk test stat 

Crude SQRT Ln Crude SQRT Ln Crude SQRT Ln 

Boys 613 0.288 -0.292 -1.074 -0.485 -0.390 1.310 0.981 0.984 0.926 

Girls 841 0.274 -0.359 -1.293 -0.189 0.032 2.807 0.988 0.986 0.917 

NOTE: A perfectly normally distributed population has a skew and kurtosis = 0 [10]. 

NOTE: A perfectly normally distributed population has a Shapiro Wilk test statistic = 1 [11]. 

NOTE: Results in BOLD ITALICS suggest a statistically significant non-normal distribution of the sample. 
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FIGURE A15.19: Histograms comparing the distribution of the crude data to SQRT 
and Ln transformations for DT in the Gulu sample at M1 - stratified 
by gender 
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TABLE A15.10: Statistical tests for normality comparing the crude data to SQRT and Ln 

transformations for DT in the Gulu sample at M1 - stratified by gender 

Gender n 
Skew test statistic Kurtosis test statistic Shapiro Wilk test stat 

Crude SQRT Ln Crude SQRT Ln Crude SQRT Ln 

Boys 613 0.574 -0.112 -1.203 0.097 -0.138 3.023 0.976 0.997 0.936 

Girls 841 0.426 -0.140 -1.080 -0.234 -0.229 3.085 0.983 0.996 0.948 

NOTE: A perfectly normally distributed population has a skew and kurtosis = 0 [10]. 

NOTE: A perfectly normally distributed population has a Shapiro Wilk test statistic = 1 [11]. 

NOTE: Results in BOLD ITALICS suggest a statistically significant non-normal distribution of the sample. 
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FIGURE A15.20: Histograms comparing the distribution of the crude data to SQRT 
and Ln transformations for AT in the Gulu sample at M1 - stratified 
by gender 
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TABLE A15.11: Statistical tests for normality comparing the crude data to SQRT and Ln 

transformations for AT in the Gulu sample at M1 - stratified by gender 

Gender n 
Skew test statistic Kurtosis test statistic Shapiro Wilk test stat 

Crude SQRT Ln Crude SQRT Ln Crude SQRT Ln 

Boys 613 0.473 -0.229 -1.426 0.010 0.074 4.217 0.983 0.995 0.918 

Girls 841 0.365 -0.218 -1.322 -0.215 -0.020 5.013 0.988 0.995 0.934 

NOTE: A perfectly normally distributed population has a skew and kurtosis = 0 [10]. 

  NOTE: A perfectly normally distributed population has a Shapiro Wilk test statistic = 1 [11]. 

   NOTE: Results in BOLD ITALICS suggest a statistically significant non-normal distribution of the sample. 
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In light of these results, the crude data for the outcome variables in the eligible population 

were treated as approximately normally distributed due to the following factors: 

• Large sample size; 

• Approximate normality on visual assessment; 

• High sensitivity of the statistical tests utilised to assess normality; 

• Marginal improvements from using standard transformations. 

 

Therefore, statistical testing to assess the relationship between the outcome variables at 

baseline was completed using parametric procedures. 
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APPENDIX A16: Gum Marom Kids League Model (Intervention) 

 

A16.1) Programme partners and stakeholders 

The GMKL was delivered as a partnership between the Youth Coalition for Peace (YCP) and 

The Kids League (TKL).  Since 2008, OA Projects (OAP) had funded and built the capacity 

of YCP to deliver peace-building activities through football interventions in Gulu.  They had 

implemented youth football camps to promote peace-building and rehabilitated local sports 

infrastructure.  TKL is a subsidiary of the Kampala Kids League (KKL) and was initially 

established to assist with the reintegration of child soldiers in northern Uganda.  However, 

this focus diversified to incorporate a broad spectrum of objectives including positive health 

outcomes.  Their programme in Gulu at the time of this research was funded by the Australian 

Sports Commission (ASC). 

 

The GMKL also had the full support of local government officials and primary schools.  

Other stakeholders within the community were identified at an open meeting that took place 

on 13 August, 2010.  All interested parties were invited.  

 

A16.2) Programme personnel 

The programme staff included seven paid employees: 

• Administration and Finance Coordinator 

• Communications Coordinator 

• Football Logistics Coordinator 

• Peace-Building Coordinator 

• Football Logistics Assistant x 2 

• Women’s Officer 
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40 volunteers from the local community were nominated to undergo training to become the 

GMKL coaches.  They participated in a 6-day workshop that was coordinated and delivered 

by the GMKL programme staff.  The training programme focused on developing football 

coaching and peace-building facilitation skills.  32 of these volunteers were selected based on 

workshop attendance and performance to become the GMKL coaches.  The volunteer coaches 

were compensated for their transport costs to and from the GMKL activities. 

 

All football games were refereed by six volunteers who had previously received official 

training and qualifications.  They were compensated for their transport costs to and from the 

GMKL activities. 

 

The RCI provided managerial oversight for the staff and volunteers delivering the 

intervention.  Programme M&E for the health-related outcomes was also coordinated by the 

RCI.  It was implemented by an independently funded research team that comprised five 

additional members.  The peace-building components of M&E were assessed by selected 

coaches who were compensated for their time.   

 

A16.3) Target population 

Young adolescents aged 11-14 years in Gulu municipality. 

 

A16.4) Dates of intervention 

The season of the football league coincided with Term 3 of the 2010 school calendar (i.e. 

Monday 6 September – Friday 3rd December, 2010).  It was intended that subsequent seasons 

of the GMKL would continue to follow the school calendar (i.e. three seasons per year).  
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A16.5) League structure 

The league comprised eight clubs that were named after local bird species: 

• Akuri FC 

• Amam FC 

• Aweno FC 

• Ocwak FC 

• Okok FC 

• Owelo FC 

• Twongwno FC 

• Udu FC 

 

Each club comprised four teams: 

• U12 Boys 

• U12 Girls 

• U14 Boys 

• U14 Girls 

 

Body weight and height were measured for all registrants.  These measurements were used to 

validate their ages and/or provide an estimate for the adolescents who did not know how old 

they were in years.  The age estimation value (Z) was calculated using a method described by 

the Gulu District Sports Office: 

 

Z = 1.5 x height (cm) + weight (kg) 

 

The Z calculated for each registrant was then compared to parameters that were recommended 

by the District Sports Office and were modified for each age group (TABLE A16.1).  

Registrants outside of these parameters were excluded to ensure the safety of all the GMKL 

participants.  

 

 

(11-12 years of age) 

(13-14 years of age) 
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TABLE A16.1: Estimating age for the GMKL using height and weight measurements in 
Gulu (Z)  

 

Gender Age Group Z Range 

BOYS 
U12 220 - 270 

U14 270 - 320 

GIRLS 
U12 230 - 280 

U14 280 - 330 
 

 

The number of players in each team was dictated by anticipated interest and demand prior to 

programme registration.  The squads for the boys comprised 15 players and played 11-a-side 

on a full-size football field.  The teams of girls had squads of 10 players and played 7-a-side 

football on a half-size field.  Therefore, a total of 400 young adolescents (240 boys, 160 girls) 

in 32 teams participated in the football league.   

 

The season took place over an 11-week period with activities routinely occurring each 

Saturday.  The only exception was the rescheduling of the programme from Saturday 9 

October to Sunday 10 October due to local celebrations for Independence Day (TABLE 

A16.2).  The season commenced with programme registration (week 1) and team allocation 

(week 2).  All clubs then played each other on one occasion in a round-robin competition 

(weeks 3 – 9).  This was followed by a full-day tournament (week 10) and parents/guardians 

day with final presentations (week 11).  Therefore, a total of nine weeks of football 

intervention was delivered (weeks 3 – 11). 
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TABLE A16.2: Weekly programme for the GMKL in Gulu 

Week 1: Programme registration 
Saturday 11 September 

Week 7: Round-robin competition (5) 
Saturday 23 October 

Game 1 Amam FC vs. Owelo FC 

Week 2: Team allocation 
Saturday 18 September 

Game 2 Akuri FC vs. Twongwno FC 

Game 3 Aweno FC vs. Udu FC 

Game 4 Ocwak FC vs. Okok FC 

Week 3: Round-robin competition (1) 
Saturday 25 September 

Week 8: Round-robin competition (6) 
Saturday 30 October 

Game 1 Amam FC vs. Akuri FC Game 1 Amam FC vs. Twongwno FC 

Game 2 Aweno FC vs. Ocwak FC Game 2 Akuri FC vs. Udu FC 

Game 3 Okok FC vs. Owelo FC Game 3 Aweno FC vs. Okok FC 

Game 4 Udu FC vs. Twongwno FC Game 4 Ocwak FC vs. Owelo FC 

Week 4: Round-robin competition (2) 
Saturday 02 October 

Week 9: Round-robin competition (7) 
Saturday 06 November 

Game 1 Amam FC vs. Aweno FC Game 1 Amam FC vs. Udu FC 

Game 2 Akuri FC vs. Ocwak FC Game 2 Akuri FC vs. Okok FC 

Game 3 Okok FC vs. Twongwno FC Game 3 Aweno FC vs. Owelo FC 

Game 4 Owelo FC vs. Udu FC Game 4 Ocwak FC vs. Twongwno FC 

Week 5: Round-robin competition (3) 
Sunday 10 October 

Week 10: The GMKL tournament 
Saturday 13 November 

Game 1 Amam FC vs. Ocwak FC 
Full day programme to include football 
tournament and peace-building activities  

for all clubs and their members.  

Game 2 Akuri FC vs. Aweno FC 

Game 3 Okok FC vs. Udu FC 

Game 4 Owelo FC vs. Twongwno FC 

Week 6: Round-robin competition (4) 
Saturday 16 October 

Week 11: The parents/guardians day 
Saturday 20 November 

Game 1 Amam FC vs. Okok FC Football and peace-building activities to include 
all club members and their parents/guardians. Game 2 Akuri FC vs. Owelo FC 

Game 3 Aweno FC vs. Twongwno FC 
FINAL PRESENTATIONS 

Game 4 Ocwak FC vs. Udu FC 
 

 

During the season all teams also participated in at least one independent training session each 

week that occurred after school hours (i.e. 4:30 – 6:00 pm). 
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It is important to note that although the league was thoroughly scheduled, it was rare that the 

timetable was followed.  Most activities started late due to poor planning and time 

management by the programme personnel, volunteers and players.  Changes in schedule were 

common in response to demands as they arose.  Flexibility was a key factor in ensuring that 

all of the programme activities were successfully completed.   

 

 

A16.5a) Location of league activities 

The programme registration, team allocation, round-robin competition, tournament and 

parents/guardians day took place at Pece Stadium (U14) and Gulu Public Primary School 

(U12).   

 

For the training sessions during the week, two clubs were located in each of the four divisions 

within Gulu municipality: 

• Bardege – Amam FC and Akuri FC 

• Laroo – Aweno FC and Ocwak FC 

• Layibi – Okok FC and Owelo FC 

• Pece – Twongwno FC and Udu FC 

 

Each team was allocated a training venue and day (TABLE A16.3).   
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TABLE A16.3: Club training schedule for the GMKL in  Gulu 
 

Club Training Ground Training Day Team 

Amam FC Bar Mony Barracks 
Monday 

U12 Boys 

U12 Girls 

Wednesday 
U14 Boys 
U14 Girls 

Akuri FC Bar Mony Barracks 
Tuesday 

U12 Boys 

U12 Girls 

Thursday 
U14 Boys 
U14 Girls 

Aweno FC Gulu Town Primary School 
Monday 

U12 Boys 

U12 Girls 

Wednesday 
U14 Boys 
U14 Girls 

Ocwak  FC Gulu Town Primary School 
Tuesday 

U12 Boys 

U12 Girls 

Thursday 
U14 Boys 
U14 Girls 

Okok FC Layibi Central Primary School 
Monday 

U12 Boys 

U12 Girls 

Wednesday 
U14 Boys 
U14 Girls 

Owelo FC Layibi Central Primary School 
Tuesday 

U12 Boys 

U12 Girls 

Thursday 
U14 Boys 
U14 Girls 

Twongwno FC Pece P7 Primary School 
Monday 

U12 Boys 

U12 Girls 

Wednesday 
U14 Boys 
U14 Girls 

Udu FC Pece P7 Primary School 
Tuesday 

U12 Boys 

U12 Girls 

Thursday 
U14 Boys 
U14 Girls 

 

 

The coaches from each club were able to negotiate alternative training times by sharing the 

facilities that were organised by the programme staff.  They could also organise additional 

training sessions at other venues at their own discretion and in cooperation with their players. 
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A16.5b) Logistics for programme registration 

Programme registration was promoted using bulletin board public notices, radio 

announcements, newspaper advertisements and word of mouth.  Registration was open to 

eligible adolescents with a parent/guardian in attendance who consented to their child 

participating in the GMKL.   The parent/guardian was also required to provide information for 

programme risk management (allergies, medical conditions, emergency contact).   

 

Registration procedures included the collection of other background data that assisted with 

player identification and team allocation (name, gender, age, school, class, residential 

division).  Assessment of the height (cm), weight (kg) and basic football skills (score: 5 = 

excellent; 4 = very good; 3 = good; 2 = fair; 1 = poor) of the registrants was also used for 

these purposes.   

 

All registrants were interviewed individually to complete a questionnaire about various peace-

building objectives.  This was part of the pre-intervention peace-building assessment for 

M&E purposes.   

 

The registration process comprised a number of assessment stations where programme staff 

and volunteers assisted the participants to complete each section of the prepared recording 

sheet (FIGURE A16.1). 
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FIGURE A16.1: Flow-diagram of the GMKL registration  process in Gulu 
 
 

 

 

 

     

  

         

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
When submitting their registration form the participants were advised to return to the same 

location the following week for the announcement of team allocation.   

1) Collect recording sheet 

2) Complete “background information” and consent 

6) Pre-intervention peace-building survey 

7) Body measurements: height and weight 

8) Submit recording sheet to GMKL staff 

4) Skill assessment 2: dribbling 

cone 

5-10 metres 

3) Skill assessment 1: 
trap and pass 

cone 

X 

X 

5) Skill assessment 3: shooting at goal 

1x shot taken 
from each 
location 
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A16.5c) Methods for team allocation 

Team allocation was designed to: 

• Ensure the eligibility of all adolescents included in the GMKL; 

• Randomly select eligible adolescents to participate in the GMKL or be wait-listed for 

the next season if the programme was over-subscribed; 

• Assign participants and coaches to teams that would enable them to conveniently 

attend training; 

• Balance different teams evenly according to body size and football skill level. 

 

These objectives were achieved by applying a systematic team allocation procedure (FIGURE 

A16.2) 

 

FIGURE A16.2: Flow-diagram of the team allocation procedure for the GMKL in Gulu 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1) Enter all data collected during registration into an Excel worksheet 

2) Screen registrants for eligibility according to age and calculated Z value 
 

3) Stratify the eligible registrants according to gender (male / female), 
age group (U12 / U14) and division (Bardege / Laroo / Layibi / Pece) 

 

5) Sort the lists for each age group and division according to: 
i) Body size (Z value) 
ii)  Cumulative score in the registration skill assessments 

 

4a) Boys: randomly select 30 
registrants for each age 
group in each division (i.e. 
2 x teams of 15 players in 
each division) 

4b) Girls: ensure that at least 20 registrants 
are included on the lists for each age group 
in each division (i.e. 2 x teams of 10 players 
in each division) 

(NOTE: some registrants from over-represented divisions 
were moved on to the lists for under-represented divisions  
– they were selected based on the location of their school) 

6) Allocate the registrants to a team – alternate between the two clubs in each 
division when assigning the players in the order outlined on the sorted lists 
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The boys who were not randomly selected for inclusion were wait-listed and given priority 

entrance into the next GMKL season (i.e. commencing January 2011).  The league for the 

girls was not over-subscribed and there was no waiting list generated. 

 

Selected coaches were assigned to a team that trained in the division in which they lived or 

worked.  Male and female coaches were mixed to ensure that all clubs had at least one coach 

of each gender.     

 

 

A16.5d) Logistics for round-robin competition 

The GMKL activities on game days during the round robin competition were scheduled to 

commence at 8:00am and finish by 2:00pm.  Football games comprised 2 x 20 minute halves 

with a five-minute half-time break.  All players in each squad had to play at least one half of 

football each week and the players who started on the bench were rotated by the volunteer 

coaches.  Bottled water and a fruit snack were provided for all participants at the completion 

of the game.  

 

All games were preceded by the performance of a peace-building task by the two opposing 

teams.  This activity changed each week and took approximately 20 minutes.   

 

Therefore, the time for peace-building performances and football games totalled 

approximately one hour each week (TABLE A16.4).   
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TABLE A16.4: The GMKL game day schedule for round-robin competition in Gulu 

TIME GAME 

8:00am - 9:00am Boys – peace-building and game 1 (full field) 

9:00am - 10:00am Boys - peace-building and game 2 (full field) 

10:00am - 11:00am Girls - peace-building and games 1 and 2 (half field) 

11:00am - 12:00pm Girls - peace-building and games 3 and 4 (half field) 

12:00pm - 1:00pm Boys - peace-building and game 3 (full field) 

1:00pm - 2:00pm Boys - peace-building and game 4 (full field) 

 

The volunteer coaches also spent time preparing and debriefing their team members before 

and after the round-robin activities each week.  The content and duration of this varied among 

coaches and teams.  

 

 

 

A16.5e) Logistics for tournament 

The tournament was scheduled to commence at 8:00am and finish by 3:00pm.  Football 

games comprised 2 x 8 minute halves with no half-time break (i.e. swap ends only).  The 

draw was designed so that all teams would play three games and a final ranking could be 

established for the teams in each age group.  The round one fixtures were determined 

randomly and drawn games were decided by a penalty shootout (3 shots).  A peace-building 

drama performance was delivered by selected coaches and staff before commencing round 2 

of the tournament (TABLE A16.5). 
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TABLE A16.5: The GMKL tournament schedule in Gulu 
 

Game Time Field Round 1 - Boys 
1 8:00am Full Akuri FC vs. Udu FC 

2 8:20am Full Twongwno FC vs. Aweno FC 

3 8:40am Full Amam FC vs. Okok FC 

4 9:00am Full Ocwak FC vs. Owelo FC 

      Game Time Field Round 1 - Girls 
5 9:20am A Akuri FC vs. Udu FC 

6 9:20am B Twongwno FC vs. Aweno FC 

7 9:40am A Amam FC vs. Okok FC 

8 9:40am B Ocwak FC vs. Owelo FC 

      

10:00am 
Peace-building activity 

(drama performance) 

      
Game Time Field Round 2 - Boys 

9 11:00am Full Loser of game 1 vs. Loser of game 2 

10 11:20am Full Loser of game 3 vs. Loser of game 4 

11 11:40am Full Winner of game 1 vs. Winner of game 2 

12 12:00pm Full Winner of game 3 vs. Winner of game 4 

Game Time Field Round 2 - Girls 
13 12:20pm A Loser of game 5 vs. Loser of game 6 

14 12:20pm B Loser of game 7 vs. Loser of game 8 

15 12:40pm A Winner of game 5 vs. Winner of game 6 

16 12:40pm B Winner of game 7 vs. Winner of game 8 

Game Time Field Playoff for 7th and 8th - Girls 
17 1:00pm A Loser of game 13 vs. Loser of game 14 

Game Time Field Playoff for 5th and 6th - Girls 
18 1:00pm B Winner of game 13 vs. Winner of game 14 

Game Time Field Playoff for 3rd and 4th - Girls 
19 1:20pm A Loser of game 15 vs. Loser of game 16 

Game Time Field Playoff for 1st and 2nd - Girls 
20 1:20pm B Winner of game 15 vs. Winner of game 16 
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Game Time Field Playoff for 7th and 8th - Boys 
21 1:40pm Full Loser of game 9 vs. Loser of game 10 

Game Time Field Playoff for 5th and 6th - Boys 
22 2:00pm Full Winner of game 9 vs. Winner of game 10 

Game Time Field Playoff for 3rd and 4th - Boys 
23 2:20pm Full Loser of game 11 vs. Loser of game 12 

Game Time Field Playoff for 1st and 2nd - Boys 
24 2:40pm Full Winner of game 11 vs. Winner of game 12 

 

 

 

The players and volunteer coaches were encouraged to support and participate in all of the 

football games for their club in the tournament.  Bottled water and fruit snacks were provided 

for all participants throughout the day. 

 

 

A16.5f) Logistics for parents / guardians day 

Parents/guardians day was scheduled to commence at 8:00am and finish by 3:00pm.  Football 

games comprised 2 x 10 minute halves with a 5-minute break at half time.  The children and 

parents/guardians from each team played one game against each other.  Volunteer coaches 

and the GMKL staff filled the gaps in the parents/guardians teams if there were an insufficient 

number in attendance.  The games were preceded and followed by peace-building activities 

coordinated by each of the volunteer coaches.  One hour was also put aside at the end of the 

day for final presentations to all the participants and to recognise the GMKL club champions 

(TABLE A16.6). 
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TABLE A16.6: The parents/guardians day schedule in Gulu 
 

Game Time Field Boys vs. parents/guardians 

1 8:00am Full Akuri FC 

2 8:30am Full Amam FC 

3 9:00am Full Aweno FC 

4 9:30am Full Ocwak FC 

    Game Time Field Girls vs. parents/guardians 

5 10:00am A Akuri FC 

6 10:00am B Amam FC 

7 10:30am A Aweno FC 

8 10:30am B Ocwak FC 

9 11:00am A Okok FC 

10 11:00am B Owelo FC 
11 11:30am A Twongwno FC 

12 11:30am B Udu FC 

    
Game Time Field Boys vs. parents/guardians 

13 12:00 Full Okok FC 

14 12:30pm Full Owelo FC 

15 1:00pm Full Twongwno FC 

16 1:30pm Full Udu FC 

    

2:00pm - 3:00pm Final presentations 

 

 

The participants and their parents/guardians were encouraged to enjoy all of the football and 

peace-building activities and stay for the final presentations.  Bottled water and fruit snacks 

were supplied for all participants. 
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A16.5g) League points allocation 

The focus of the GMKL was to win the Club Trophy.  This required all four teams (U12 boys, 

U12 girls, U14 boys, U14 girls) to work together to maximise the club points.   

 

It is important to note that the focus of the GMKL was on the community rather than the 

football results.  Only 30% of the points in the competition could be attained from winning 

football games.  The remaining points were earned for maintaining good on-field behaviour, 

contributing to peace-building activities and completing community service (TABLE A16.7).    

 

TABLE A16.7: The GMKL points allocation system in Gulu 

Activity Points awarded 

Football league and 
football tournament 

(MAXIMUM 30 POINTS)  

Teams were awarded points according to results: 

- League (7 weeks): Win = 3 points, Draw = 1 point, Loss = 0 points. 
- Tournament: 1st = 9 points, 2nd = 8 points, 3rd = 7 points, 4th = 6 points, 

5th = 5 points, 6th = 4 points, 7th = 3 points, 8th = 2 points. 

On field behaviour 
(MAXIMUM 25 POINTS)  

Teams commenced the season with maximum (25) points and deductions 
were made for poor on-field behaviour: 
- Deduct 3 points for a red card. 

- Deduct 1 point for a yellow card. 

Contribution to peace-
building activities 

(MAXIMUM 25 POINTS)  

Teams were awarded points based on attendance and engagement in the 
peace-building activities that took place before each game:  
- Maximum of 3 points before each league game. 
- Maximum of 4 points for parental/guardian participation on the 

parents/guardians day. 

Community service 
(MAXIMUM 20 POINTS)  

Teams received 4 points for each community service activity (approx. 1 
hour) completed as an inclusive group (up to maximum of 20 points).  
Maintenance and slashing of club training grounds could contribute to 
community service points. 

 

A weekly newsletter was produced and disseminated to notify the community about the 

GMKL activities, promote programme highlights and distribute an updated club points table. 
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A16.6) Programme equipment 

Each coach was provided with the following equipment to assist with the GMKL activities for 

the duration of the season: 

• 3x footballs 

• 1x ball pump and needle 

• 1x bib (goalkeeper) 

• 15 (boys) / 10 (girls) x club uniform shirts 

• 5x coloured markers (small plastic bowl) 

 

Portable goals and corner posts for games were also provided.  All of the equipment was 

purchased and/or made in Gulu. 

 

 

A16.7) Programme facilities 

Both the partner organisations rented office space in Gulu.  This was used to complete 

administrative duties and provide a meeting space for programme staff and volunteers.  

Programme equipment was also stored in each of the organisation offices.   

 

OAP and YCP were also engaged in rehabilitating two football grounds within Gulu 

municipality for future GMKL seasons.  This process involved clearing the allocated land, 

levelling the surface, planting the grass seed, fencing the area, demarcating the playing arena 

and constructing goal posts.  These tasks were completed by local people using equipment 

available in Gulu.  Both of the fields were handed over to the local community for use and 

ongoing maintenance after the rehabilitation was complete. 

 



409 
 

A16.8) Programme budget 

The projected budget to cover all expenses for one season of the GMKL was 25,769,000 

Ugandan shillings (~£7,800).  The actual costs were below budget and totalled 24,451,000 

Ugandan shillings (~£7,400).  These costs were exclusive of ground rehabilitation expenses in 

preparation for the following GMKL season.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



410 
 

APPENDIX A17: Reach of the Intervention (Assumptions) 

 

The statistical methods used to assess whether the PF and MH of the adolescents who 

registered for the football league were different to their non-registered peers assumed that 

both groups were approximately normally distributed.  This was initially assessed visually 

using a histogram of the eligible sample stratified according to registration for the crude 

results of each of the dependent variables (FIGURES A17.1 – A17.10). 

 
 
 
FIGURE A17.1: Histograms of the distribution of the crude BFA results in the Gulu 

sample at M1 - stratified by gender and registration for the GMKL 
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     Girls registered (n=81)      Girls NOT registered (n=764)    
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FIGURE A17.2: Histograms of the distribution of the crude HFA results in the Gulu 
sample at M1 - stratified by gender and registration for the GMKL 

 
      Boys registered (n=146)      Boys NOT registered (n=472)    

    
 
 

     Girls registered (n=81)      Girls NOT registered (n=764)    

    
 
 
 
 
FIGURE A17.3: Histograms of the distribution of the crude SBJ results in the Gulu 

sample at M1 - stratified by gender and registration for the GMKL 
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     Girls registered (n=81)      Girls NOT registered (n=755)    

    
 
 
 
 
FIGURE A17.4: Histograms of the distribution of the crude MSFT results in the Gulu 

sample at M1 - stratified by gender and registration for the GMKL 
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FIGURE A17.5: Histograms of the distribution of the crude TT results in the Gulu 
sample at M1 - stratified by gender and registration for the GMKL 

 
      Boys registered (n=145)      Boys NOT registered (n=468)    

    
 
 

     Girls registered (n=81)      Girls NOT registered (n=760)    

    
 
 
 
 
FIGURE A17.6: Histograms of the distribution of the crude K results in the Gulu 

sample at M1 - stratified by gender and registration for the GMKL 
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     Girls registered (n=81)      Girls NOT registered (n=760)    

    
 
 
 
 
FIGURE A17.7: Histograms of the distribution of the crude P results in the Gulu sample 

at M1 - stratified by gender and registration for the GMKL 
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     Girls registered (n=81)      Girls NOT registered (n=760)    
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FIGURE A17.8: Histograms of the distribution of the crude ML results in the Gulu 
sample at M1 - stratified by gender and registration for the GMKL 

 
      Boys registered (n=145)      Boys NOT registered (n=468)    

    
 
 

     Girls registered (n=81)      Girls NOT registered (n=760)    

    
 
 
 
 
FIGURE A17.9: Histograms of the distribution of the crude DT results in the Gulu 

sample at M1 - stratified by gender and registration for the GMKL 
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     Girls registered (n=81)      Girls NOT registered (n=760)    

    
 
 
 
 
FIGURE A17.10: Histograms of the distribution of the crude AT results in the Gulu 

sample at M1 - stratified by gender and registration for the GMKL 
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     Girls registered (n=81)      Girls NOT registered (n=760)    
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Inspection of the histograms warranted further assessment of normality and statistical tests of 

the crude results were also completed (TABLES A17.1 & A17.2). 

 

TABLE A17.1: Statistical tests for normality of the crude results for all of the 
outcomes for the boys in the Gulu sample at M1 – stratified by 
registration for the GMKL 

Outcome 
variable 

Registered 
for GMKL 

n 
Skew Kurtosis Shapiro Wilk 

Stat SES Stat SEK Stat p 

BFA 
(z score) 

Yes 146 -0.659 0.201 0.857 0.399 0.971 0.003 

No 472 -0.273 0.112 0.800 0.224 0.990 0.002 

HFA 
(z score) 

Yes 146 -0.330 0.201 0.036 0.399 0.988 0.247 

No 472 -0.064 0.112 0.822 0.224 0.992 0.016 

SBJ 
(cm) 

Yes 144 0.023 0.202 -0.509 0.401 0.990 0.378 

No 467 0.350 0.113 0.749 0.225 0.987 <0.001 

MSFT 
(level complete) 

Yes 145 -0.295 0.201 -0.576 0.400 0.954 <0.001 

No 470 -0.180 0.113 -0.159 0.225 0.972 <0.001 

TT 
(score) 

Yes 145 0.736 0.201 0.089 0.400 0.952 <0.001 

No 468 0.732 0.113 0.505 0.225 0.964 <0.001 

K 
(score) 

Yes 145 0.767 0.201 0.032 0.400 0.943 <0.001 

No 468 0.707 0.113 0.300 0.225 0.961 <0.001 

P 
(score) 

Yes 145 0.669 0.201 0.220 0.400 0.965 <0.001 

No 468 0.564 0.113 0.509 0.225 0.977 <0.001 

ML 
(score) 

Yes 145 0.542 0.201 -0.183 0.400 0.966 0.001 

No 468 0.196 0.113 -0.594 0.225 0.983 <0.001 

DT 
(score) 

Yes 145 0.673 0.201 -0.126 0.400 0.956 <0.001 

No 468 0.553 0.113 0.205 0.225 0.978 <0.001 

AT 
(score) 

Yes 145 0.559 0.201 -0.178 0.400 0.970 0.003 

No 468 0.456 0.113 0.102 0.225 0.985 <0.001 

NOTE: If a sample is normally distributed the skew/kurtosis statistic should be within ± 2.0 x SE of skew/kurtosis (SES or SEK) [10]. 

NOTE: The Shapiro-Wilk test has been used because n < 2000 (significance value p<0.05) [11]. 

NOTE: Results in BOLD ITALICS suggest a statistically significant non-normal distribution of the sample. 
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TABLE A17.2: Statistical tests for normality of the crude results for all of the  
outcomes for the girls in the Gulu sample at M1 – stratified by 
registration for the GMKL 

Outcome 
Variable 

Registered 
for GMKL 

n 
Skew Kurtosis Shapiro Wilk 

Stat SES Stat SEK Stat p 

BFA 
(z score) 

Yes 81 -0.687 0.267 0.749 0.529 0.965 0.028 

No 764 -0.364 0.088 0.369 0.177 0.992 <0.001 

HFA 
(z score) 

Yes 81 -0.206 0.267 -0.044 0.529 0.990 0.779 

No 764 -0.077 0.088 0.390 0.177 0.995 0.010 

SBJ 
(cm) 

Yes 81 0.174 0.267 -0.313 0.529 0.992 0.894 

No 755 -0.026 0.089 0.079 0.178 0.997 0.261 

MSFT 
(level complete) 

Yes 81 0.366 0.267 -0.607 0.529 0.951 0.004 

No 750 0.557 0.089 -0.111 0.178 0.941 <0.001 

TT 
(score) 

Yes 81 0.523 0.267 -0.319 0.529 0.966 0.028 

No 760 0.516 0.089 -0.024 0.177 0.977 <0.001 

K 
(score) 

Yes 81 0.463 0.267 -0.254 0.529 0.970 0.056 

No 760 0.477 0.089 -0.348 0.177 0.974 <0.001 

P 
(score) 

Yes 81 0.677 0.267 -0.031 0.529 0.953 0.005 

No 760 0.435 0.089 0.019 0.177 0.984 <0.001 

ML 
(score) 

Yes 81 0.541 0.267 -0.412 0.529 0.948 0.002 

No 760 0.246 0.089 -0.164 0.177 0.988 <0.001 

DT 
(score) 

Yes 81 0.591 0.267 -0.136 0.529 0.962 0.017 

No 760 0.406 0.089 -0.246 0.177 0.984 <0.001 

AT 
(score) 

Yes 81 0.576 0.267 -0.139 0.529 0.960 0.013 

No 760 0.340 0.089 -0.224 0.177 0.989 <0.001 
 
NOTE: If a sample is normally distributed the skew/kurtosis statistic should be within ± 2.0 x SE of skew/kurtosis (SES or SEK) [10]. 

NOTE: The Shapiro-Wilk test has been used because n < 2000 (significance value p<0.05) [11]. 

NOTE: Results in BOLD ITALICS suggest a statistically significant non-normal distribution of the sample. 

 
 

For the statistical analyses performed, violation of the assumption of normality was not of 

major concern provided the groups being compared had approximately equal variance [12].  

The assumption of HOV between registered vs. NOT registered for the crude results of each 

of the dependent variables was assessed using the Levene and Brown-Forsythe tests (TABLE 

A17.3).  These statistical tests for HOV were robust to violations of the normality assumption 

[14].  Moderate violations of the HOV assumption were of minimal concern and the α value 

was adjusted accordingly (p<0.01). 
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TABLE A17.3: Statistical tests of the HOV between registered and NOT registered adolescents for all of the crude outcomes in the Gulu 
sample at M1 - stratified by gender 

Outcome variable Gender 
Registered Not registered Levene test Brown-Forsythe test 

Summary 
n Variance n Variance F p F p 

BFA 
(z score) 

Boys 146 0.655 472 0.846 2.640 0.105 2.793 0.095 √ 

Girls 81 0.746 764 0.817 0.205 0.651 0.222 0.637 √ 

HFA 
(z score) 

Boys 146 0.958 472 1.054 0.015 0.902 0.031 0.861 √ 

Girls 81 0.735 764 0.809 0.214 0.644 0.207 0.649 √ 

SBJ 
(cm) 

Boys 144 410.03 467 423.56 0.289 0.591 0.309 0.579 √ 

Girls 81 314.63 755 307.28 0.057 0.812 0.049 0.824 √ 

MSFT 
(level complete) 

Boys 145 3.577 470 3.933 0.001 0.974 0.027 0.870 √ 

Girls 81 3.457 750 2.838 1.751 0.186 1.259 0.262 √ 

TT 
(score) 

Boys 145 38.02 468 38.84 0.019 0.891 0.028 0.867 √ 

Girls 81 47.11 760 51.43 0.055 0.815 0.094 0.759 √ 

K 
(score) 

Boys 145 25.64 468 26.47 0.009 0.926 0.013 0.908 √ 

Girls 81 38.97 760 33.91 0.894 0.345 0.755 0.385 √ 

P 
(score) 

Boys 145 34.60 468 36.92 0.144 0.705 0.194 0.660 √ 

Girls 81 55.21 760 45.33 0.640 0.424 0.355 0.551 √ 

ML 
(score) 

Boys 145 23.43 468 20.11 1.026 0.311 0.671 0.413 √ 

Girls 81 22.50 760 21.76 0.179 0.673 0.003 0.956 √ 

DT 
(score) 

Boys 145 155.43 468 150.58 0.140 0.709 0.043 0.836 √ 

Girls 81 214.91 760 195.11 0.107 0.744 0.082 0.775 √ 

AT 
(score) 

Boys 145 215.12 468 206.07 0.162 0.687 0.045 0.832 √ 

Girls 81 284.35 760 260.87 0.193 0.661 0.083 0.773 √ 
NOTE: Results in BOLD ITALICS suggest a statistically significant heterogeneity of variance (p<0.01). 
NOTE: In the summary column - √ denotes satisfactory HOV [12,14]. 
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The assumption of HOV held for all of the dependent variables when comparing the outcomes 

for those registered vs. NOT registered.  The statistical analysis could proceed with little 

concern when the HOV assumption was satisfied [12,14]. 
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APPENDIX A18: Impact of the Intervention – Within-G roup Differences 

(Assumptions) 

 

The statistical methods used to assess whether there was any change over time in PF and MH 

of the adolescents in each of the experiment groups assumed an approximately normal 

distribution at M1 and M2.  This was initially assessed visually using a histogram of the 

eligible sample at each time point for the crude results of each of the dependent variables 

(FIGURES A18.1 – A18.9). 
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FIGURE A18.1: Histograms of the distribution for the crude BFA results in the Gulu 
sample at M1 and M2 – stratified by gender and intervention group 
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       Boys in group [W+O] at M1 (n=505)            Boys in group [W+O] at M2 (n=505)  
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FIGURE A18.2: Histograms of the distribution for the crude SBJ results in the Gulu 
sample at M1 and M2 – stratified by gender and intervention group 
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FIGURE A18.3: Histograms of the distribution for the crude MSFT results in the Gulu 
sample at M1 and M2 – stratified by gender and intervention group 
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FIGURE A18.4: Histograms of the distribution for the crude TT results at M1 and M2 
in the Gulu sample – stratified by gender and intervention group 
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FIGURE A18.5: Histograms of the distribution for the crude K results in the Gulu 
sample at M1 and M2 – stratified by gender and intervention group 
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FIGURE A18.6: Histograms of the distribution for the crude P results in the Gulu 
sample at M1 and M2 – stratified by gender and intervention group 
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FIGURE A18.7: Histograms of the distribution for the crude ML results in the Gulu 
sample at M1 and M2 – stratified by gender and intervention group 
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FIGURE A18.8: Histograms of the distribution for the crude DT results in the Gulu 
sample at M1 and M2 – stratified by gender and intervention group 
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FIGURE A18.9: Histograms of the distribution for the crude AT results in the Gulu 
sample at M1 and M2 – stratified by gender and intervention group 

 
Boys in group [T] at M1 (n=73)   Boys in group [T] at M2 (n=73)  

       
 
 
 

Boys in group [W] at M1 (n=70)   Boys in group [W] at M2 (n=70)  

       
 
 
 

Boys in group [O] at M1 (n=448)   Boys in group [O] at M2 (n=448)  

       
 
 
 

F
re

q
ue

n
cy

 

F
re

q
ue

n
cy

 

AT (score) 

 

AT (score) 

 

F
re

q
ue

n
cy

 

F
re

q
ue

n
cy

 

AT (score) AT (score) 

F
re

q
ue

n
cy

 

F
re

q
ue

n
cy

 

AT (score) 

 

AT (score) 

 



439 
 

       Boys in group [W+O] at M1 (n=518)            Boys in group [W+O] at M2 (n=518)  

       
 
 
 
 
 
 

Girls in group [T] at M1 (n=79)   Girls in group [T ] at M2 (n=79)  

       
 
 
 

Girls in group [O] at M1 (n=723)   Girls in group [O] at M2 (n=723)  

       
 

F
re

q
ue

n
cy

 

F
re

q
ue

n
cy

 

AT (score) AT (score) 

F
re

q
ue

n
cy

 

F
re

q
ue

n
cy

 

AT (score) 

 

AT (score) 

 

F
re

q
ue

n
cy

 

F
re

q
ue

n
cy

 

AT (score) AT (score) 



440 
 

Inspection of the histograms warranted further assessment of normality and statistical tests of 

the crude results were also completed (TABLES A18.1 – A18.6). 

 

TABLE A18.1: Statistical tests for normality of the crude results for all of the outcomes 
for the boys in group [T] of the Gulu sample at M1 and M2   

Outcome 
variable n Time 

Skew Kurtosis Shapiro Wilk 

Test stat SES Test stat SEK Test stat p 

BFA 
(z score) 

72 
M1 -0.699 0.283 1.191 0.559 0.962 0.028 

M2 -0.411 0.283 0.443 0.559 0.984 0.513 

SBJ 
(cm) 

70 
M1 0.173 0.287 -0.627 0.566 0.983 0.454 

M2 0.407 0.287 0.122 0.566 0.975 0.186 

MSFT 
(level complete) 

70 
M1 -0.042 0.287 -0.620 0.566 0.966 0.052 

M2 0.146 0.287 -0.336 0.566 0.963 0.039 

TT 
(score) 

73 
M1 0.573 0.281 0.007 0.555 0.959 0.019 

M2 1.128 0.281 0.704 0.555 0.888 <0.001 

K 
(score) 73 

M1 0.924 0.281 0.321 0.555 0.920 <0.001 

M2 1.056 0.281 1.001 0.555 0.921 <0.001 

P 
(score) 73 

M1 0.681 0.281 0.151 0.555 0.960 0.022 

M2 0.661 0.281 0.369 0.555 0.955 0.010 

ML 
(score) 73 

M1 0.540 0.281 -0.244 0.555 0.965 0.039 

M2 1.218 0.281 2.085 0.555 0.916 <0.001 

DT 
(score) 73 

M1 0.638 0.281 -0.263 0.555 0.953 0.008 

M2 0.903 0.281 0.447 0.555 0.922 <0.001 

AT 
(score) 73 

M1 0.571 0.281 -0.132 0.555 0.964 0.035 

M2 0.942 0.281 0.438 0.555 0.921 <0.001 

NOTE: If a sample is normally distributed the skew/kurtosis statistic should be within ± 2.0 x SE of skew/kurtosis (SES or SEK) [10]. 

NOTE: The Shapiro-Wilk test has been used because n < 2000 (significance value p<0.05) [11]. 

NOTE: Results in BOLD ITALICS suggest a statistically significant non-normal distribution of the sample. 
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TABLE A18.2: Statistical tests for normality of the crude results for all of the outcomes 
for the boys in group [W] of the Gulu sample at M1 and M2  

Outcome 
variable n Time 

Skew Kurtosis Shapiro Wilk 

Test stat SES Test stat SEK Test stat p 

BFA 
(z score) 

69 
M1 -0.772 0.289 0.980 0.570 0.962 0.034 

M2 -0.651 0.289 -0.185 0.570 0.954 0.013 

SBJ 
(cm) 

68 
M1 -0.208 0.291 -0.658 0.574 0.973 0.155 

M2 0.010 0.291 -0.855 0.574 0.969 0.092 

MSFT 
(level complete) 

69 
M1 -0.552 0.289 -0.633 0.570 0.921 <0.001 

M2 -0.498 0.289 0.220 0.570 0.955 0.015 

TT 
(score) 

70 
M1 0.821 0.287 -0.076 0.566 0.927 <0.001 

M2 0.136 0.287 -0.949 0.566 0.965 0.050 

K 
(score) 70 

M1 0.633 0.287 -0.004 0.566 0.958 0.020 

M2 0.779 0.287 0.906 0.566 0.940 0.002 

P 
(score) 70 

M1 0.675 0.287 0.359 0.566 0.956 0.016 

M2 0.587 0.287 0.134 0.566 0.964 0.043 

ML 
(score) 70 

M1 0.438 0.287 -0.226 0.566 0.973 0.139 

M2 0.323 0.287 -0.601 0.566 0.970 0.096 

DT 
(score) 70 

M1 0.685 0.287 -0.082 0.566 0.949 0.006 

M2 0.293 0.287 -0.553 0.566 0.977 0.231 

AT 
(score) 70 

M1 0.524 0.287 -0.179 0.566 0.971 0.099 

M2 0.098 0.287 -0.895 0.566 0.973 0.142 
 

 
 

      

NOTE: If a sample is normally distributed the skew/kurtosis statistic should be within ± 2.0 x SE of skew/kurtosis (SES or SEK) [10]. 

NOTE: The Shapiro-Wilk test has been used because n < 2000 (significance value p<0.05) [11]. 

NOTE: Results in BOLD ITALICS suggest a statistically significant non-normal distribution of the sample. 
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TABLE A18.3: Statistical tests for normality of the crude results for all of the outcomes  
for the boys in group [O] of the Gulu sample at M1 and M2 

Outcome 
variable n Time 

Skew Kurtosis Shapiro Wilk 

Test stat SES Test stat SEK Test stat p 

BFA 
(z score) 

436 
M1 -0.321 0.117 0.864 0.233 0.989 0.002 

M2 -0.420 0.117 1.121 0.233 0.986 <0.001 

SBJ 
(cm) 

429 
M1 0.339 0.118 0.805 0.235 0.987 <0.001 

M2 0.208 0.118 -0.038 0.235 0.993 0.040 

MSFT 
(level complete) 

429 
M1 -0.178 0.118 -0.143 0.235 0.972 <0.001 

M2 -0.205 0.118 -0.383 0.235 0.974 <0.001 

TT 
(score) 

448 
M1 0.744 0.115 0.519 0.230 0.963 <0.001 

M2 1.014 0.115 1.243 0.230 0.938 <0.001 

K 
(score) 448 

M1 0.703 0.115 0.284 0.230 0.961 <0.001 

M2 0.921 0.115 0.852 0.230 0.943 <0.001 

P 
(score) 448 

M1 0.577 0.115 0.513 0.230 0.977 <0.001 

M2 0.984 0.115 1.133 0.230 0.941 <0.001 

ML 
(score) 448 

M1 0.219 0.115 -0.566 0.230 0.983 <0.001 

M2 0.815 0.115 1.090 0.230 0.957 <0.001 

DT 
(score) 448 

M1 0.575 0.115 0.200 0.230 0.976 <0.001 

M2 0.995 0.115 1.264 0.230 0.944 <0.001 

AT 
(score) 448 

M1 0.478 0.115 0.090 0.230 0.983 <0.001 

M2 0.916 0.115 1.115 0.230 0.953 <0.001 

NOTE: If a sample is normally distributed the skew/kurtosis statistic should be within ± 2.0 x SE of skew/kurtosis (SES or SEK) [10]. 

NOTE: The Shapiro-Wilk test has been used because n < 2000 (significance value p<0.05) [11]. 

NOTE: Results in BOLD ITALICS suggest a statistically significant non-normal distribution of the sample. 
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TABLE A18.4: Statistical tests for normality of the crude results for all of the outcomes 
for the boys in group [W+O] of the Gulu sample at M1 and M2  

Outcome 
variable n Time 

Skew Kurtosis Shapiro Wilk 

Test stat SES Test stat SEK Test stat p 

BFA 
(z score) 

505 
M1 -0.375 0.109 0.858 0.217 0.988 <0.001 

M2 -0.452 0.109 0.924 0.217 0.987 <0.001 

SBJ 
(cm) 

497 
M1 0.266 0.110 0.582 0.219 0.992 0.009 

M2 0.175 0.110 -0.156 0.219 0.993 0.027 

MSFT 
(level complete) 

498 
M1 -0.226 0.109 -0.225 0.218 0.971 <0.001 

M2 -0.248 0.109 -0.344 0.218 0.973 <0.001 

TT 
(score) 

518 
M1 0.752 0.107 0.414 0.214 0.960 <0.001 

M2 0.990 0.107 1.315 0.214 0.943 <0.001 

K 
(score) 518 

M1 0.693 0.107 0.241 0.214 0.961 <0.001 

M2 0.949 0.107 0.981 0.214 0.941 <0.001 

P 
(score) 518 

M1 0.588 0.107 0.479 0.214 0.976 <0.001 

M2 0.975 0.107 1.186 0.214 0.943 <0.001 

ML 
(score) 518 

M1 0.258 0.107 -0.497 0.214 0.982 <0.001 

M2 0.810 0.107 1.131 0.214 0.958 <0.001 

DT 
(score) 518 

M1 0.589 0.107 0.144 0.214 0.975 <0.001 

M2 0.969 0.107 1.308 0.214 0.948 <0.001 

AT 
(score) 518 

M1 0.483 0.107 0.038 0.214 0.982 <0.001 

M2 0.893 0.107 1.174 0.214 0.956 <0.001 

NOTE: If a sample is normally distributed the skew/kurtosis statistic should be within ± 2.0 x SE of skew/kurtosis (SES or SEK) [10]. 

NOTE: The Shapiro-Wilk test has been used because n < 2000 (significance value p<0.05) [11]. 

NOTE: Results in BOLD ITALICS suggest a statistically significant non-normal distribution of the sample. 
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TABLE A18.5: Statistical tests for normality of the crude results for all of the outcomes 
for the girls in group [T] of the Gulu sample at M1 and M2  

Outcome 
variable n Time 

Skew Kurtosis Shapiro Wilk 

Test stat SES Test stat SEK Test stat p 

BFA 
(z score) 

79 
M1 -0.697 0.271 0.798 0.535 0.967 0.041 

M2 -0.587 0.271 0.084 0.535 0.970 0.060 

SBJ 
(cm) 

79 
M1 0.105 0.271 -0.425 0.535 0.990 0.822 

M2 0.225 0.271 0.427 0.535 0.983 0.361 

MSFT 
(level complete) 

79 
M1 0.372 0.271 -0.552 0.535 0.952 0.005 

M2 0.006 0.271 -0.669 0.535 0.954 0.006 

TT 
(score) 

79 
M1 0.534 0.271 -0.218 0.535 0.968 0.044 

M2 0.849 0.271 1.125 0.535 0.952 0.005 

K 
(score) 79 

M1 0.390 0.271 -0.420 0.535 0.971 0.065 

M2 0.573 0.271 0.374 0.535 0.973 0.093 

P 
(score) 79 

M1 0.718 0.271 0.235 0.535 0.955 0.007 

M2 0.672 0.271 0.463 0.535 0.959 0.012 

ML 
(score) 79 

M1 0.523 0.271 -0.403 0.535 0.946 0.002 

M2 0.543 0.271 0.161 0.535 0.969 0.054 

DT 
(score) 79 

M1 0.595 0.271 0.033 0.535 0.967 0.039 

M2 0.807 0.271 0.670 0.535 0.948 0.003 

AT 
(score) 79 

M1 0.599 0.271 0.076 0.535 0.963 0.022 

M2 0.854 0.271 0.898 0.535 0.947 0.003 

NOTE: If a sample is normally distributed the skew/kurtosis statistic should be within ± 2.0 x SE of skew/kurtosis (SES or SEK) [10]. 

NOTE: The Shapiro-Wilk test has been used because n < 2000 (significance value p<0.05) [11]. 

NOTE: Results in BOLD ITALICS suggest a statistically significant non-normal distribution of the sample. 
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TABLE A18.6: Statistical tests for normality of the crude results for all of the outcomes 
for the girls in group [O] of the Gulu sample at M1 and M2  

Outcome 
variable n Time 

Skew Kurtosis Shapiro Wilk 

Test stat SES Test stat SEK Test stat p 

BFA 
(z score) 

694 
M1 -0.349 0.093 0.305 0.185 0.993 0.002 

M2 -0.262 0.093 0.055 0.185 0.994 0.010 

SBJ 
(cm) 

688 
M1 -0.027 0.093 0.188 0.186 0.997 0.267 

M2 0.376 0.093 0.565 0.186 0.990 <0.001 

MSFT 
(level complete) 

681 
M1 0.542 0.094 -0.122 0.187 0.942 <0.001 

M2 0.445 0.094 -0.192 0.187 0.961 <0.001 

TT 
(score) 

723 
M1 0.524 0.091 0.002 0.182 0.977 <0.001 

M2 0.783 0.091 0.550 0.182 0.960 <0.001 

K 
(score) 723 

M1 0.500 0.091 -0.280 0.182 0.973 <0.001 

M2 0.710 0.091 0.229 0.182 0.962 <0.001 

P 
(score) 723 

M1 0.463 0.091 0.087 0.182 0.983 <0.001 

M2 0.700 0.091 0.488 0.182 0.968 <0.001 

ML 
(score) 723 

M1 0.262 0.091 -0.111 0.182 0.988 <0.001 

M2 0.713 0.091 0.757 0.182 0.968 <0.001 

DT 
(score) 723 

M1 0.435 0.091 -0.178 0.182 0.983 <0.001 

M2 0.675 0.091 0.290 0.182 0.969 <0.001 

AT 
(score) 723 

M1 0.361 0.091 -0.163 0.182 0.988 <0.001 

M2 0.674 0.091 0.376 0.182 0.971 <0.001 

NOTE: If a sample is normally distributed the skew/kurtosis statistic should be within ± 2.0 x SE of skew/kurtosis (SES or SEK) [10]. 

NOTE: The Shapiro-Wilk test has been used because n < 2000 (significance value p<0.05) [11]. 

NOTE: Results in BOLD ITALICS suggest a statistically significant non-normal distribution of the sample. 

 

 

 

For the statistical analyses performed, violation of the assumption of normality was not of 

major concern provided the groups being compared had approximately equal variance [12].  

The assumption of HOV between M1 vs. M2 for the crude results of the dependent variables 

in each of the treatment groups was assessed using the Levene and Brown-Forsythe tests 

(TABLES A18.7 – A18.10).  These statistical tests for HOV were robust to violations of the 

normality assumption [14].  Moderate violations of the HOV assumption were of minimal 

concern and the α value was adjusted accordingly (p<0.01). 
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TABLE A18.7: Statistical tests of the HOV between M1 and M2 for all of the crude outcomes of group [T] in the Gulu sample - 
stratified by gender 

Outcome variable Gender n 
Variance Levene test Brown-Forsythe test 

Summary 
M1 M2 F p F p 

BFA 
(z score) 

Boys 72 0.648 0.710 0.058 0.810 0.066 0.797 √ 

Girls 79 0.739 0.557 1.038 0.310 1.133 0.289 √ 

SBJ 
(cm) 

Boys 70 449.15 463.64 0.232 0.631 0.286 0.594 √ 

Girls 79 295.97 284.93 0.142 0.707 0.166 0.684 √ 

MSFT 
(level complete) 

Boys 70 3.71 3.57 0.219 0.641 0.217 0.642 √ 

Girls 79 3.43 3.47 0.017 0.898 0.047 0.828 √ 

TT 
(score) 

Boys 73 33.94 48.75 0.879 0.350 0.467 0.495 √ 

Girls 79 44.14 41.53 0.689 0.408 0.546 0.461 √ 

K 
(score) 

Boys 73 24.56 36.83 1.492 0.224 0.932 0.336 √ 

Girls 79 36.52 30.15 2.184 0.141 1.819 0.179 √ 

P 
(score) 

Boys 73 31.39 42.67 0.847 0.359 1.123 0.291 √ 

Girls 79 51.23 36.10 2.307 0.131 2.161 0.144 √ 

ML 
(score) 

Boys 73 20.32 24.05 0.033 0.857 0.017 0.896 √ 

Girls 79 20.72 15.59 2.083 0.151 1.266 0.262 √ 

DT 
(score) 

Boys 73 136.58 196.24 0.895 0.346 0.638 0.426 √ 

Girls 79 196.93 164.14 1.180 0.279 1.410 0.237 √ 

AT 
(score) 

Boys 73 190.95 280.60 1.361 0.245 1.036 0.311 √ 

Girls 79 263.47 211.30 1.941 0.166 1.831 0.178 √ 

NOTE: Results in BOLD ITALICS suggest a statistically significant heterogeneity of variance (p<0.01). 

NOTE: In the summary column - √ denotes satisfactory HOV [12,14]. 
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TABLE A18.8: Statistical tests of the HOV between M1 and M2 for all of the crude outcomes for boys in group [W] of the Gulu sample 

Outcome variable n 
Variance Levene test Brown-Forsythe test 

Summary 
M1 M2 F p F p 

BFA (z score) 69 0.727 0.817 1.105 0.295 0.989 0.322 √ 

SBJ (cm) 68 393.22 432.98 0.685 0.409 0.568 0.452 √ 

MSFT (level complete) 69 3.59 3.72 0.077 0.782 0.017 0.897 √ 

TT (score) 70 42.61 23.45 4.691 0.032 2.184 0.142 √ 

K (score) 70 25.24 14.55 6.722 0.011 5.952 0.016 √ 

P (score) 70 36.79 26.03 1.399 0.239 1.076 0.301 √ 

ML (score) 70 24.92 11.20 10.101 0.002 10.129 0.002 (L) 

DT (score) 70 170.86 99.28 4.100 0.045 3.611 0.059 √ 

AT (score) 70 233.17 127.28 4.459 0.037 3.744 0.055 √ 

 
TABLE A18.9: Statistical tests of the HOV between M1 and M2 for all of the crude outcomes for boys in group [W+O] of the Gulu sample 

Outcome variable n 
Variance Levene test Brown-Forsythe test 

Summary 
M1 M2 F p F p 

BFA (z score) 505 0.784 0.781 0.015 0.902 0.002 0.961 √ 

SBJ (cm) 497 410.73 472.47 3.520 0.061 3.196 0.074 √ 

MSFT (level complete) 498 3.80 4.40 4.585 0.033 3.137 0.077 √ 

TT (score) 518 39.40 37.13 1.182 0.277 0.858 0.355 √ 

K (score) 518 26.14 23.69 3.958 0.047 4.146 0.042 √ 

P (score) 518 37.38 37.90 0.139 0.709 0.449 0.503 √ 

ML (score) 518 20.73 17.79 6.815 0.009 8.025 0.005 (L) 

DT (score) 518 154.78 147.53 1.665 0.197 2.046 0.153 √ 

AT (score) 518 211.57 197.58 1.866 0.172 2.433 0.119 √ 
NOTE: Results in BOLD ITALICS suggest a statistically significant heterogeneity of variance (p<0.01). 
NOTE: In the summary column - √ denotes satisfactory HOV; L indicates a "liberal" statistical test [12,14]. 
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TABLE A18.10: Statistical tests of the HOV between M1 and M2 for all of the crude outcomes for group [O] of the Gulu sample - 
stratified by gender 

Outcome variable Gender n 
Variance Levene test Brown-Forsythe test 

Summary 
M1 M2 F p F p 

BFA 
(z score) 

Boys 436 0.795 0.777 0.063 0.802 0.102 0.749 √ 

Girls 694 0.820 0.775 0.250 0.617 0.240 0.625 √ 

SBJ 
(cm) 

Boys 429 413.39 475.87 2.947 0.086 2.765 0.097 √ 

Girls 688 303.33 375.04 4.405 0.036 4.376 0.037 √ 

MSFT 
(level complete) 

Boys 429 3.84 4.48 5.031 0.025 4.098 0.043 √ 

Girls 681 2.79 4.15 26.944 <0.001 21.171 <0.001 L 

TT 
(score) 

Boys 448 38.98 38.77 0.181 0.670 0.263 0.608 √ 

Girls 723 50.40 50.03 0.243 0.622 0.698 0.403 √ 

K 
(score) 

Boys 448 26.33 24.68 1.965 0.161 2.052 0.152 √ 

Girls 723 33.05 32.51 0.354 0.552 0.404 0.525 √ 

P 
(score) 

Boys 448 37.55 39.03 0.010 0.920 0.202 0.654 √ 

Girls 723 44.77 47.29 0.008 0.930 0.003 0.960 √ 

ML 
(score) 

Boys 448 20.13 18.78 2.683 0.102 3.494 0.062 √ 

Girls 723 21.37 21.41 0.518 0.472 0.817 0.366 √ 

DT 
(score) 

Boys 448 152.64 152.61 0.481 0.488 0.849 0.357 √ 

Girls 723 191.00 195.76 0.054 0.815 0.225 0.635 √ 

AT 
(score) 

Boys 448 208.69 205.92 0.512 0.475 0.998 0.318 √ 

Girls 723 254.64 261.18 0.056 0.813 0.233 0.630 √ 

NOTE: Results in BOLD ITALICS suggest a statistically significant heterogeneity of variance (p<0.01). 

NOTE: In the summary column - √ denotes satisfactory HOV;L indicates a "liberal" statistical test [12,14]. 
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With the exception of the MSFT in the girls sample for group [O] and ML in the boys sample 

for both groups [W] and [W+O], the assumption of HOV held for all of the dependent 

variables in each treatment group when comparing M1 vs. M2.  The statistical analysis could 

proceed with little concern when the HOV assumption was satisfied [12,14]. 

 

The violation of the HOV assumption for ML in the boys sample for both groups [W] and 

[W+O] was offset by the large and balanced sample size [12,14].  Despite a tendency towards a 

“liberal” statistical test that increased the risk of a type I error, the results of ANOVA analysis 

in these circumstances were minimally affected.   

 

The violation of the HOV assumption for the MSFT in the girls sample for group [O] was 

also offset by the large and balanced sample size [12,14].  However, the F-statistic of the Levene 

and Brown-Forsythe tests suggested a severe violation of the assumption of HOV in this case.  

This may have significantly compromised the outcomes of the subsequent statistical testing.  

The analysis was referred to as a “liberal” statistical test and the risk of a type I error was 

increased [12,14].   

 

A consistent statistical approach was applied for all outcome variables when comparing M1 

vs. M2 for each treatment group.  The interpretation of any significant statistical findings was 

treated with caution for the “liberal” statistical test of the MSFT for girls in group [O] [12,14]. 
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APPENDIX A19: Impact of the Intervention – Between-Group Differences 

(Assumptions) 

 

 

The statistical methods used to assess whether there was any difference between the treatment 

groups in the change from M1 to M2 assumed an approximately normal distribution for each 

of the outcome variables.  This was initially assessed visually using a histogram of the eligible 

sample for the crude results of each of the dependent variables (FIGURES A19.1 – A19.9).  

Tests for normality assessing skew, kurtosis and a Shapiro-Wilk statistic of the crude data 

were also completed (TABLES A19.1 & A19.2). 
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FIGURE A19.1: Histograms of the distribution of the crude change in BFA from M1 to 
M2 in the Gulu sample – stratified by gender and intervention group  
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FIGURE A19.2: Histograms of the distribution of the crude change in SBJ from M1 to 
M2 in the Gulu sample – stratified by gender and intervention group  
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FIGURE A19.3: Histograms of the distribution of the crude change in MSFT from M1 
to M2 in the Gulu sample – stratified by gender and intervention group  
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FIGURE A19.4: Histograms of the distribution of the crude change in TT from M1 to 
M2 in the Gulu sample – stratified by gender and intervention group  

 
    Boys in group [T] (n=73)          Boys in group [W] (n=70)  

    
 
 
 

    Boys in group [O] (n=448)       Boys in group [W+O] (n=518)  

    
 
 
 
 
 
 

    Girls in group [T] (n=79)          Girls in group [O] (n=723)  

    

F
re

q
ue

n
cy

 

F
re

q
ue

n
cy

 

F
re

q
ue

n
cy

 

F
re

q
ue

n
cy

 

F
re

q
ue

n
cy

 

F
re

q
ue

n
cy

 

Change in TT (score) Change in TT (score) 

Change in TT (score) Change in TT (score) 

Change in TT (score) Change in TT (score) 



455 
 

FIGURE A19.5: Histograms of the distribution of the crude change in K from M1 to M2 
in the Gulu sample – stratified by gender and intervention group  
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FIGURE A19.6: Histograms of the distribution of the crude change in P from M1 to M2 
in the Gulu sample – stratified by gender and intervention group  
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FIGURE A19.7: Histograms of the distribution of the crude change in ML from M1 to 
M2 in the Gulu sample – stratified by gender and intervention group  
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FIGURE A19.8: Histograms of the distribution of the crude change in DT from M1 to 
M2 in the Gulu sample – stratified by gender and intervention group  
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FIGURE A19.9: Histograms of the distribution of the crude change in AT from M1 to 
M2 in the Gulu sample – stratified by gender and intervention group  
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TABLE A19.1: Statistical tests for normality of the crude change in all of the 
outcomes for the boys from M1 to M2 in the Gulu sample – stratified 
by intervention group 

Outcome 
variable 

∆ in 
group 

n 
Skew Kurtosis Shapiro Wilk 

Test stat SES Test stat SEK Test stat p 

BFA 
(z score) 

[T] 72 -1.793 0.283 7.661 0.559 0.845 <0.001 

[W] 69 0.718 0.289 7.026 0.570 0.874 <0.001 

[O] 436 -0.574 0.117 6.443 0.233 0.925 <0.001 

[W+O] 505 -0.367 0.109 6.350 0.217 0.921 <0.001 

SBJ 
(cm) 

[T] 70 -1.444 0.287 2.226 0.566 0.864 <0.001 

[W] 68 1.140 0.291 4.429 0.574 0.918 <0.001 

[O] 429 -0.226 0.118 2.443 0.235 0.966 <0.001 

[W+O] 497 0.020 0.110 2.876 0.219 0.962 <0.001 

MSFT 
(level complete) 

[T] 70 -0.310 0.287 0.325 0.566 0.953 0.011 

[W] 69 0.052 0.289 1.982 0.570 0.950 0.007 

[O] 429 -0.316 0.118 0.812 0.235 0.971 <0.001 

[W+O] 498 -0.272 0.109 0.949 0.218 0.970 <0.001 

TT 
(score) 

[T] 73 0.876 0.281 0.905 0.555 0.923 <0.001 

[W] 70 -0.117 0.287 0.190 0.566 0.983 0.458 

[O] 448 0.296 0.115 1.927 0.230 0.976 <0.001 

[W+O] 518 0.229 0.107 1.685 0.214 0.979 <0.001 

K 
(score) 

[T] 73 1.156 0.281 2.044 0.555 0.901 <0.001 

[W] 70 -0.240 0.287 0.983 0.566 0.965 0.048 

[O] 448 0.201 0.115 1.198 0.230 0.981 <0.001 

[W+O] 518 0.100 0.107 1.206 0.214 0.980 <0.001 

P 
(score) 

[T] 73 0.512 0.281 0.492 0.555 0.971 0.096 

[W] 70 -0.165 0.287 0.718 0.566 0.977 0.230 

[O] 448 0.059 0.115 1.215 0.230 0.986 <0.001 

[W+O] 518 0.043 0.107 1.145 0.214 0.986 <0.001 

ML 
(score) 

[T] 73 0.471 0.281 0.476 0.555 0.977 0.194 

[W] 70 0.065 0.287 0.032 0.566 0.986 0.627 

[O] 448 0.171 0.115 0.428 0.230 0.988 <0.001 

[W+O] 518 0.166 0.107 0.391 0.214 0.990 0.001 

DT 
(score) 

[T] 73 0.849 0.281 1.010 0.555 0.941 0.002 

[W] 70 -0.008 0.287 0.762 0.566 0.985 0.548 

[O] 448 0.252 0.115 1.898 0.230 0.978 <0.001 

[W+O] 518 0.191 0.107 1.700 0.214 0.981 <0.001 

AT 
(score) 

[T] 73 0.827 0.281 1.024 0.555 0.941 0.002 

[W] 70 0.165 0.287 0.651 0.566 0.984 0.538 

[O] 448 0.249 0.115 1.667 0.230 0.980 <0.001 
[W+O] 518 0.229 0.107 1.489 0.214 0.982 <0.001 

NOTE: If a sample is normally distributed the skew/kurtosis statistic should be within ± 2.0 x SE of skew/kurtosis (SES or SEK) [10]. 
NOTE: The Shapiro-Wilk test has been used because n < 2000 (significance value p<0.05) [11]. 
NOTE: Results in BOLD ITALICS suggest a statistically significant non-normal distribution of the sample. 
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TABLE A19.2: Statistical tests for normality of the crude change in all of the  
outcomes for the girls from M1 to M2 in the Gulu sample – stratified 
by intervention group 

Outcome 
variable 

∆ in 
group 

n 
Skew Kurtosis Shapiro Wilk 

Test stat SES Test stat SEK Test stat p 

BFA 
(z score) 

[T] 79 0.005 0.271 0.160 0.535 0.981 0.285 

[O] 694 0.224 0.093 2.205 0.185 0.980 <0.001 

SBJ 
(cm) 

[T] 79 -0.413 0.271 0.121 0.535 0.981 0.270 

[O] 688 0.315 0.093 2.179 0.186 0.968 <0.001 

MSFT 
(level complete) 

[T] 79 -0.233 0.271 0.328 0.535 0.960 0.015 

[O] 681 0.358 0.094 0.604 0.187 0.968 <0.001 

TT 
(score) 

[T] 79 -0.352 0.271 0.925 0.535 0.982 0.336 

[O] 723 -0.158 0.091 0.689 0.182 0.989 <0.001 

K 
(score) 

[T] 79 -0.514 0.271 0.981 0.535 0.977 0.159 

[O] 723 -0.062 0.091 0.722 0.182 0.989 <0.001 

P 
(score) 

[T] 79 -0.750 0.271 0.903 0.535 0.963 0.021 

[O] 723 -0.230 0.091 1.060 0.182 0.988 <0.001 

ML 
(score) 

[T] 79 -0.635 0.271 0.158 0.535 0.963 0.021 

[O] 723 0.055 0.091 0.586 0.182 0.992 <0.001 

DT 
(score) 

[T] 79 -0.562 0.271 0.901 0.535 0.975 0.125 

[O] 723 -0.135 0.091 0.966 0.182 0.988 <0.001 

AT 
(score) 

[T] 79 -0.601 0.271 0.671 0.535 0.973 0.092 

[O] 723 -0.116 0.091 1.059 0.182 0.988 <0.001 
 
NOTE: If a sample is normally distributed the skew/kurtosis statistic should be within ± 2.0 x SE of skew/kurtosis (SES or SEK) [10]. 

NOTE: The Shapiro-Wilk test has been used because n < 2000 (significance value p<0.05) [11]. 

NOTE: Results in BOLD ITALICS suggest a statistically significant non-normal distribution of the sample. 

 

 

For the statistical analyses performed, violation of the assumption of normality was not of 

major concern provided the groups being compared had approximately equal variance [12].  

The assumption of HOV between the treatment groups for the crude results of each of the 

dependent variables was assessed using the Levene and Brown-Forsythe tests (TABLES 

A19.3 – A19.6).  These statistical tests for HOV were robust to violations of the normality 

assumption [14].  Moderate violations of the HOV assumption were of minimal concern and 

the α value was adjusted accordingly (p<0.01).  
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TABLE A19.3: Statistical tests of the HOV between the crude change in groups [T] and [W] for all of the boys outcomes in the Gulu sample 

Outcome variable 
∆ in group [T] ∆ in group [W] Levene test Brown-Forsythe test 

Summary 
n Variance n Variance F p F p 

BFA (z score) 72 0.346 69 0.281 0.264 0.608 0.246 0.621 √ 

SBJ (cm) 70 391.68 68 426.73 0.039 0.845 0.072 0.790 √ 
MSFT (level complete) 70 6.55 69 4.96 3.562 0.061 2.636 0.107 √ 
TT (score) 73 63.49 70 50.05 0.240 0.625 0.069 0.794 √ 
K (score) 73 38.69 70 37.65 0.022 0.883 0.020 0.889 √ 
P (score) 73 47.80 70 44.92 0.073 0.787 0.065 0.798 √ 
ML (score) 73 29.22 70 24.64 0.089 0.766 0.016 0.899 √ 
DT (score) 73 230.19 70 199.87 0.151 0.698 0.084 0.772 √ 

AT (score) 73 332.97 70 253.38 0.437 0.510 0.387 0.535 √ 

 
 
TABLE A19.4: Statistical tests of the HOV between the crude change in groups [W] and [O] for all of the boys outcomes in the Gulu sample 

Outcome variable 
∆ in group [W] ∆ in group [O] Levene test Brown-Forsythe test 

Summary 
n Variance n Variance F p F p 

BFA (z score) 69 0.281 436 0.236 0.012 0.914 0.010 0.919 √ 

SBJ (cm) 68 426.73 429 346.09 0.280 0.597 0.220 0.639 √ 
MSFT (level complete) 69 4.96 429 5.24 1.320 0.251 0.880 0.349 √ 
TT (score) 70 50.05 448 47.41 0.267 0.605 0.211 0.646 √ 
K (score) 70 37.65 448 30.52 0.436 0.509 0.338 0.561 √ 
P (score) 70 44.92 448 49.83 0.320 0.572 0.333 0.564 √ 
ML (score) 70 24.64 448 28.37 0.081 0.775 0.075 0.784 √ 
DT (score) 70 199.87 448 175.52 0.374 0.541 0.352 0.553 √ 

AT (score) 70 253.38 448 243.72 0.161 0.689 0.162 0.687 √ 
NOTE: In the summary column - √ denotes satisfactory HOV [12,14]. 
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TABLE 19.5: Statistical tests of the HOV between the crude change in groups [T] and [W+O] for all of the boys outcomes in the Gulu sample 

Outcome variable 
∆ in group [T] ∆ in group [W+O] Levene test Brown-Forsythe test 

Summary 
n Variance n Variance F p F p 

BFA (z score) 72 0.346 505 0.243 0.754 0.386 0.698 0.404 √ 

SBJ (cm) 70 391.68 497 357.07 0.038 0.845 0.000 0.994 √ 
MSFT (level complete) 70 6.55 498 5.20 2.578 0.109 2.055 0.152 √ 
TT (score) 73 63.49 518 48.05 1.306 0.254 0.585 0.445 √ 
K (score) 73 38.69 518 31.73 0.108 0.743 0.066 0.797 √ 
P (score) 73 47.80 518 49.73 0.052 0.820 0.060 0.806 √ 
ML (score) 73 29.22 518 27.89 0.017 0.898 0.006 0.939 √ 
DT (score) 73 230.19 518 180.50 1.052 0.305 0.756 0.385 √ 

AT (score) 73 332.97 518 246.69 1.561 0.212 1.448 0.229 √ 

 

TABLE A19.6: Statistical tests of the HOV between the crude change in groups [T] and [O] for all of the girls outcomes in the Gulu sample 

Outcome variable 
∆ in group [T] ∆ in group [O] Levene test Brown-Forsythe test 

Summary 
n Variance n Variance F p F p 

BFA (z score) 79 0.105 694 0.146 1.598 0.207 1.553 0.213 √ 

SBJ (cm) 79 175.24 688 354.02 5.530 0.019 5.554 0.019 √ 
MSFT (level complete) 79 2.79 681 4.87 3.478 0.063 3.855 0.050 √ 
TT (score) 79 46.78 723 63.31 1.652 0.199 1.685 0.195 √ 
K (score) 79 30.81 723 40.80 1.700 0.193 1.946 0.163 √ 
P (score) 79 39.73 723 55.69 2.077 0.150 2.269 0.132 √ 
ML (score) 79 30.21 723 29.40 0.071 0.790 0.004 0.948 √ 
DT (score) 79 158.88 723 232.85 2.530 0.112 2.638 0.105 √ 

AT (score) 79 219.13 723 310.88 1.894 0.169 2.106 0.147 √ 
NOTE: In the summary column - √ denotes satisfactory HOV [12,14]. 
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The assumption of HOV held for all of the dependent variables when considering between-

group differences in the cohort study and RCT.  The statistical analysis could proceed with 

little concern when the HOV assumption was satisfied [12,14]. 
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APPENDIX A20: Accelerometry – MVPA Between-Group Differences 

(Assumptions) 

 

The statistical methods used to assess whether there was any difference between the 

accelerometer sub-samples of groups [T] vs. [W] for MVPA assumed an approximately 

normal distribution.  This was initially assessed visually using a histogram of the crude results 

for each of the time frames of interest (FIGURES A20.1 – A20.3).   

 

FIGURE A20.1: Histograms of the crude daily average MVPA on valid days for the 
boys participating in the accelerometer study in Gulu – stratified by 
intervention group  

 
Group [T] (n=30)          Group [W] (n=24)  

    

 

FIGURE A20.2: Histograms of the crude daily average MVPA during the GMKL 
training times (4-7pm) for the boys participating in the accelerometer 
study in Gulu – stratified by intervention group  

 
Group [T] (n=30)          Group [W] (n=24)  
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FIGURE A20.3: Histograms of the crude average MVPA on the GMKL activity day for 
the boys participating in the accelerometer study in Gulu – stratified by 
intervention group  

 
Group [T] (n=30)          Group [W] (n=24)  

    

 

 

Inspection of the histograms warranted further assessment of normality and statistical tests of 

the crude results were also completed (TABLE A20.1) 

 
TABLE A20.1: Statistical tests for normality of the crude MVPA measures during the 

GMKL in Gulu  - stratified by intervention group 

Group n MVPA 
(minutes) 

Skew Kurtosis Shapiro Wilk 

Test stat SES Test stat SEK Test stat p 

[T] 30 

Daily average on 
valid days 

0.341 0.427 -0.791 0.833 0.960 0.317 

Daily average during 
the GMKL training 

times (4-7pm) 
0.155 0.427 -0.689 0.833 0.974 0.643 

Average on the 
GMKL activity day 0.915 0.427 0.481 0.833 0.929 0.045 

[W] 24 

Daily average on 
valid days 

0.337 0.472 -0.314 0.918 0.974 0.758 

Daily average during 
the GMKL training 

times (4-7pm) 
0.547 0.472 0.038 0.918 0.959 0.421 

Average on the 
GMKL activity day 

0.040 0.472 -1.530 0.918 0.907 0.030 

NOTE: If a sample is normally distributed the skew/kurtosis statistic should be within ± 2.0 x SE of skew/kurtosis (SES or SEK) [10]. 

NOTE: The Shapiro-Wilk test has been used because n < 2000 (significance value p<0.05) [11]. 

NOTE: Results in BOLD ITALICS suggest a statistically significant non-normal distribution of the sample. 
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For the statistical analyses performed, violation of the assumption of normality was not of 

major concern provided the groups being compared had approximately equal variance [12].  

The assumption of HOV between the treatment groups for the crude results of each of the 

dependent variables was assessed using the Levene and Brown-Forsythe tests (TABLE 

A20.2).  These statistical tests for HOV were robust to violations of the normality assumption 

[14].  Moderate violations of the HOV assumption were of minimal concern and the α value 

was adjusted accordingly (p<0.01). 

 

TABLE A20.2: Statistical tests for the HOV between groups [T] and [W] for the crude 
MVPA results during the GMKL in Gulu 

MVPA 
Group [T] Group [W] Levene test Brown-Forsythe 

Summary 
n Var. n Var. F p F p 

Daily average on 
valid days 30 1345.8 24 573.7 7.804 0.007 6.664 0.013 ( √ ) 

Daily average during 
the GMKL training 

times (4-7pm) 
30 317.1 24 163.8 3.095 0.084 2.764 0.102 √ 

Average on the 
GMKL activity day 30 3137.0 24 3025.8 0.391 0.535 0.646 0.425 √ 

         NOTE: Results in BOLD ITALICS suggest a statistically significant heterogeneity of variance (p<0.01). 

NOTE: In the summary column - √ denotes satisfactory HOV [12,14]. 

 

 

The Levene test for the daily average of total MVPA suggested a statistically significant 

heterogeneity of variance between groups [T] vs. [W].  However, the Brown-Forsythe test is 

more robust when the data from both samples have a similar skew and indicated that the 

assumption of HOV held for all of the time frames of interest [14].    The statistical analysis 

could proceed with little concern when the HOV assumption was satisfied [12,14]. 
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APPENDIX A21: Accelerometry – VPA Between-Group Differences 

(Assumptions) 

 

The statistical methods used to assess whether there was any difference between the 

accelerometer sub-samples of groups [T] vs. [W] for VPA assumed an approximately normal 

distribution.  This was initially assessed visually using a histogram for the crude results of 

each of the time frames of interest (FIGURES A21.1 – A21.3).   

 

FIGURE A21.1: Histograms of the crude daily average VPA on valid days for the boys 
participating in the accelerometer study in Gulu – stratified by 
intervention group  

 
Group [T] (n=30)          Group [W] (n=24)  

    

 

FIGURE A21.2: Histograms of the crude daily average VPA during the GMKL training 
times (4-7pm) for the boys participating in the accelerometer study in 
Gulu – stratified by intervention group  

 
Group [T] (n=30)          Group [W] (n=24)  
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FIGURE A21.3: Histograms of the crude average VPA on the GMKL activity day for 
the boys participating in the accelerometer study in Gulu – stratified by 
intervention group  

 
Group [T] (n=30)          Group [W] (n=24)  

    

 

 

Inspection of the histograms indicated that the distributions were not normally distributed.  

This was supported by statistical tests for normality of the crude results (TABLE A21.1). 

 

TABLE A21.1: Statistical tests for normality of the crude VPA measures during the 
GMKL in Gulu - stratified by intervention group 

Group n VPA 
(minutes) 

Skew Kurtosis Shapiro Wilk 

Test stat SES Test stat SEK Test stat p 

[T] 30 

Daily average on 
valid days 4.022 0.427 18.692 0.833 0.533 <0.001 

Daily average during 
the GMKL training 

times (4-7pm) 
2.830 0.427 9.289 0.833 0.670 <0.001 

Average on the 
GMKL activity day 2.390 0.427 5.788 0.833 0.677 <0.001 

[W] 24 

Daily average on 
valid days 2.018 0.472 4.561 0.918 0.761 <0.001 

Daily average during 
the GMKL training 

times (4-7pm) 
3.526 0.472 14.736 0.918 0.604 <0.001 

Average on the 
GMKL activity day 1.627 0.472 1.267 0.918 0.707 <0.001 

NOTE: If a sample is normally distributed the skew/kurtosis statistic should be within ± 2.0 x SE of skew/kurtosis (SES or SEK) [10]. 

NOTE: The Shapiro-Wilk test has been used because n < 2000 (significance value p<0.05) [11]. 

NOTE: Results in BOLD ITALICS suggest a statistically significant non-normal distribution of the sample. 
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For the statistical analyses performed, violation of the assumption of normality was not of 

major concern provided the groups being compared had approximately equal variance [12].  

The assumption of HOV between the treatment groups for the crude results of each of the 

dependent variables was assessed using the Levene and Brown-Forsythe tests (TABLE 

A21.2).  These statistical tests for HOV were robust to violations of the normality assumption 

[14].  Moderate violations of the HOV assumption were of minimal concern and the α value 

was adjusted accordingly (p<0.01). 

 

 

TABLE A21.2: Statistical tests for the HOV between groups [T] and [W] for the crude 
VPA results during the GMKL in Gulu 

VPA 
(minutes) 

Group [T] Group [W] Levene test Brown-Forsythe 
Summary 

n Var. n Var. F p F p 

Daily average on 
valid days 30 91.14 24 16.29 1.694 0.199 0.795 0.377 √ 

Daily average during 
the GMKL training 

times (4-7pm) 
30 44.27 24 24.42 0.935 0.338 0.364 0.549 √ 

Average on the 
GMKL activity day 30 607.10 24 130.24 4.557 0.038 2.208 0.143 √ 

NOTE: In the summary column - √ denotes satisfactory HOV [12,14]. 

 

 

 

The assumption of HOV held for all of the time frames when considering between-group 

differences for VPA using accelerometry. The statistical analysis could proceed with little 

concern when the HOV assumption was satisfied [12,14]. 
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APPENDIX A22: “Heat Maps” for 10-Minute Bouts of MV PA (Results)  
 
Subject T1 from group [T] in Gulu accelerometer sub-sample: week 1 – device 1 

 
 

Subject T2 from group [T] in Gulu accelerometer sub-sample: week 1 – device 2 

 
 

Subject T3 from group [T] in Gulu accelerometer sub-sample: week 1 – device 3
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Subject T4 from group [T] in Gulu accelerometer sub-sample: week 1 – device 4 

 
 
Subject T5 from group [T] in Gulu accelerometer sub-sample: week 2 – device 1 

 
 
Subject T6 from group [T] in Gulu accelerometer sub-sample: week 2 – device 2 
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Subject T7 from group [T] in Gulu accelerometer sub-sample: week 2 – device 3 

 
 
Subject T8 from group [T] in Gulu accelerometer sub-sample: week 2 – device 5 

 
 
Subject T9 from group [T] in Gulu accelerometer sub-sample: week 2 – device 6 

 



474 
 

 
Subject T10 from group [T] in Gulu accelerometer sub-sample: week 2 – device 7 

 
 
Subject T11 from group [T] in Gulu accelerometer sub-sample: week 3 – device 2 

 
 
Subject T12 from group [T] in Gulu accelerometer sub-sample: week 3 – device 3 
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Subject T13 from group [T] in Gulu accelerometer sub-sample: week 3 – device 5 

 
 
Subject T14 from group [T] in Gulu accelerometer sub-sample: week 4 – device 3 

 
 
Subject T15 from group [T] in Gulu accelerometer sub-sample: week 4 – device 7 
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Subject T16 from group [T] in Gulu accelerometer sub-sample: week 5 – device 1 

 
 
Subject T17 from group [T] in Gulu accelerometer sub-sample: week 5 – device 2 

 
 
Subject T18 from group [T] in Gulu accelerometer sub-sample: week 5 – device 3 
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Subject T19 from group [T] in Gulu accelerometer sub-sample: week 6 – device 1 

 
 
Subject T20 from group [T] in Gulu accelerometer sub-sample: week 6 – device 2 

 
 
Subject T21 from group [T] in Gulu accelerometer sub-sample: week 6 – device 3 
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Subject T22 from group [T] in Gulu accelerometer sub-sample: week 7 – device 3 

 
 
Subject T23 from group [T] in Gulu accelerometer sub-sample: week 7 – device 4 

 
 
Subject T24 from group [T] in Gulu accelerometer sub-sample: week 7 – device 7 

 
 



479 
 

Subject T25 from group [T] in Gulu accelerometer sub-sample: week 8 – device 3 

 
 
Subject T26 from group [T] in Gulu accelerometer sub-sample: week 8 – device 6 

 
 
Subject T27 from group [T] in Gulu accelerometer sub-sample: week 8 – device 7 
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Subject T28 from group [T] in Gulu accelerometer sub-sample: week 9 – device 1 

 
 
Subject T29 from group [T] in Gulu accelerometer sub-sample: week 9 – device 3 

 
 
Subject T30 from group [T] in Gulu accelerometer sub-sample: week 9 – device 6 
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Subject W1 from group [W] in Gulu accelerometer sub-sample: week 1 – device 6 

 
 
Subject W2 from group [W] in Gulu accelerometer sub-sample: week 1 – device 7 

 
 
Subject W3 from group [W] in Gulu accelerometer sub-sample: week 2 – device 4 
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Subject W4 from group [W] in Gulu accelerometer sub-sample: week 3 – device 1 

 
 
Subject W5 from group [W] in Gulu accelerometer sub-sample: week 3 – device 4 

 
 
Subject W6 from group [W] in Gulu accelerometer sub-sample: week 3 – device 6 
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Subject W7 from group [W] in Gulu accelerometer sub-sample: week 3 – device 7 

 
 
Subject W8 from group [W] in Gulu accelerometer sub-sample: week 4 – device 1 

 
 
Subject W9 from group [W] in Gulu accelerometer sub-sample: week 4 – device 2 
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Subject W10 from group [W] in Gulu accelerometer sub-sample: week 4 – device 6 

 
 
Subject W11 from group [W] in Gulu accelerometer sub-sample: week 5 – device 4 

 
 
Subject W12 from group [W] in Gulu accelerometer sub-sample: week 5 – device 6 
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Subject W13 from group [W] in Gulu accelerometer sub-sample: week 5 – device 7 

 
 
Subject W14 from group [W] in Gulu accelerometer sub-sample: week 6 – device 4 

 
 
Subject W15 from group [W] in Gulu accelerometer sub-sample: week 6 – device 6 
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Subject W16 from group [W] in Gulu accelerometer sub-sample: week 6 – device 7 

 
 
Subject W17 from group [W] in Gulu accelerometer sub-sample: week 7 – device 1 

 
 
Subject W18 from group [W] in Gulu accelerometer sub-sample: week 7 – device 2 
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Subject W19 from group [W] in Gulu accelerometer sub-sample: week 7 – device 6 

 
 
Subject W20 from group [W] in Gulu accelerometer sub-sample: week 8 – device 1 

 
 
Subject W21 from group [W] in Gulu accelerometer sub-sample: week 8 – device 2 
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Subject W22 from group [W] in Gulu accelerometer sub-sample: week 8 – device 4 

 
 
Subject W23 from group [W] in Gulu accelerometer sub-sample: week 9 – device 4 

 
 
Subject W24 from group [W] in Gulu accelerometer sub-sample: week 9 – device 7 
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APPENDIX A23: “Heat Maps” for 10-Minute Bouts of VPA (Results)  
 
Subject T3 from group [T] in Gulu accelerometer sub-sample: week 1 – device 3 

 
 
Subject T6 from group [T] in Gulu accelerometer sub-sample: week 2 – device 2 

 
 
Subject T10 from group [T] in Gulu accelerometer sub-sample: week 2 – device 7 
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Subject T14 from group [T] in Gulu accelerometer sub-sample: week 4 – device 3 

 
 
Subject T18 from group [T] in Gulu accelerometer sub-sample: week 5 – device 3 

 
 
Subject T22 from group [T] in Gulu accelerometer sub-sample: week 7 – device 3 
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Subject T26 from group [T] in Gulu accelerometer sub-sample: week 8 – device 6 

 
 
Subject T27 from group [T] in Gulu accelerometer sub-sample: week 8 – device 7 

 
 
Subject T28 from group [T] in Gulu accelerometer sub-sample: week 9 – device 1 
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Subject W7 from group [W] in Gulu accelerometer sub-sample: week 3 – device 7 

 
 
Subject W11 from group [W] in Gulu accelerometer sub-sample: week 5 – device 4 

 
 
Subject W13 from group [W] in Gulu accelerometer sub-sample: week 5 – device 7 
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Subject W14 from group [W] in Gulu accelerometer sub-sample: week 6 – device 4 

 
 
Subject W21 from group [W] in Gulu accelerometer sub-sample: week 8 – device 2 

 
 
Subject W23 from group [W] in Gulu accelerometer sub-sample: week 9 – device 4 
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APPENDIX A24: Publication and Conference Plan  

The papers below are listed in the same order as in the thesis for journals, books and conferences. 

Publication type: Academic journal – original research 
 

Authors: J.A.Richards, C. Foster 
 

Title: Feasibility and reliability of using protocols adapted to the local context to measure the 

physical fitness and physical activity of young adolescents in Gulu, northern Uganda 
 

Status: Planning stages (target journal: Journal of Sport Science) 

----------------------------------------------------------------------------------------------------------------- 

Publication type: Academic journal – original research 
 

Authors: J.A.Richards, J.D. McMullen, P.S. O’Callaghan, C. Foster 
 

Title: Feasibility and reliability of using the Acholi Psychosocial Assessment Instrument in 

questionnaire format to assess the mental health of young adolescents in Gulu, 

northern Uganda 
 

Status: Planning stages (target journal: Social Psychiatry and Psychiatric Epidemiology) 

----------------------------------------------------------------------------------------------------------------- 

Publication type: Academic journal – original research 
 

Authors: J.A.Richards, C. Foster 
 

Title: Physical fitness of young adolescents in Gulu, northern Uganda – a cross-sectional 

comparison of the standing broad jump and multi-stage fitness test to international norms. 
 

Status: Planning stages (target journal: Journal of Sport Science) 

----------------------------------------------------------------------------------------------------------------- 

Publication type: Academic journal - review 
 

Authors: M.E.G Armstrong, G. Tomkinson, J.A.Richards, M.I. Lambert, E.V. Lambert 
 

Title: Who are the Afrofittest? 
 

Status: Manuscript in preparation (target journal: Sports Medicine) 

----------------------------------------------------------------------------------------------------------------- 

Publication type: Academic journal – original research 
 

Authors: J.A.Richards, C. Foster 
 

Title: Persistent mental health implications of war-time abduction for young adolescents in a 

post-conflict setting – a cross-sectional analysis in Gulu, northern Uganda  
 

Status: Planning stages (target journal: Social Psychiatry and Psychiatric Epidemiology) 
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Publication type: Academic journal – original research 
 

Authors: J.A.Richards, C. Foster 
 

Title: Relationship between physical fitness and mental health in a post-conflict setting in a 

low-income country – a cross-sectional analysis in Gulu, northern Uganda  
 

Status: Planning stages (target journal: Pediatrics) 

----------------------------------------------------------------------------------------------------------------- 

Publication type: Academic journal – original research 
 

Authors: J.A.Richards, C. Foster 
 

Title: Who is reached by sport-for-development programmes delivered as voluntary and 

community-based football leagues – a case-study in Gulu, northern Uganda 
 

Status: Planning stages (target journal: Journal of Sport for Development) 

----------------------------------------------------------------------------------------------------------------- 

Publication type: Academic journal – original research 
 

Authors: J.A.Richards, C. Foster 
 

Title: Impact of a sport-for-development intervention on the physical fitness and mental 

health of young adolescents in a post-conflict setting – a cohort study in Gulu, 

northern Uganda 
 

Status: Planning stages (target journal: Journal of Epidemiology and Health) 

----------------------------------------------------------------------------------------------------------------- 

Publication type: Academic journal – original research 
 

Authors: J.A.Richards, C. Foster 
 

Title: Impact of a sport-for-development intervention on the physical fitness, physical activity 

and mental health of young adolescent boys in a post-conflict setting – a randomised 

control trial in Gulu, northern Uganda 
 

Status: Planning stages (target journal: The Lancet) 

----------------------------------------------------------------------------------------------------------------- 

Publication type: Academic journal - editorial 
 

Authors: Z. Kaufmann, J.A.Richards, E. Wolff, N. Schulenkorf, K. Gannett 
 

Title: New horizons for sport-for-development: from a movement to a field of study and 

practice 
 

Status: Manuscript in preparation (target journal: Journal of Sport for Development) 
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Publication type: Book section 
 

Authors: J.A.Richards, C. Foster 
 

Title: Case-study from Gulu, northern Uganda in Sport to the Rescue? A critical appraisal of 

sport-for-development 
 

Status: Manuscript in preparation 

----------------------------------------------------------------------------------------------------------------- 

Publication type: Summary of thesis results for dissemination in Gulu and in the grey literature 
 

Authors: J.A.Richards, C. Foster 
 

Title: Physical fitness, physical activity and mental health of young adolescents in Gulu: 

Impact of the Gum Marom Kids League in September - November, 2010 
 

Status: Manuscript in preparation 

----------------------------------------------------------------------------------------------------------------- 

Conference: International Congress on Physical Activity and Public Health – Sydney, 2012 
 

Presenters: J.A.Richards, C. Foster 
 

Title:  Impact of a sport-for-development programme on the physical fitness and physical activity 

of young adolescents in a post-conflict setting – a case-study in Gulu, northern Uganda 
 

Status: Abstract due March, 2012 

----------------------------------------------------------------------------------------------------------------- 

Conference: International Congress on Physical Activity and Public Health – Sydney, 2012 
 

Presenters: J.A.Richards, C. Foster 
 

Title:  Impact of a sport-for-development programme on the mental health of young adolescents 

in a post-conflict setting – a case-study in Gulu, northern Uganda 
 

Status: Abstract due March, 2012 
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APPENDIX A25: Published Articles 
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APPENDIX A26: Accepted Conference Abstracts 

Conference: 
Annual meeting for the International Society for Behavioural Nutrition – Melbourne, 2011 
 
Symposia title:  
Physical Activity Research in Developing Countries – What are the opportunities and 

challenges? 
 
Presenters: 
J. Richards, K. Siefken, A. McManus, C. Foster. 
 
Presentation focus:  
Young Adolescents in a Post-Conflict Setting 
 
Purpose: 
It is thought that decreasing physical activity (PA) levels are contributing to the emergence of 

the double burden of disease in low- and middle-income countries (LMICs).  Behavioural, 

environmental and socio-economic characteristics of post-conflict settings may expedite this 

epidemiological transition.  The objective of this study was to assess the feasibility of 

obtaining reliable and valid measures of adolescent PA, physical fitness (PF) and associated 

NCD risk factors in northern Uganda. 
 
Methods: 
1655 children from 10 schools in Gulu were assessed using the standardised “beep” test, 

standing broad jump, BMI-for-age and Acholi Psychosocial Assessment Instrument.  250 of 

these children voluntarily registered for a 9-week “sport-for-development” football league in 

Gulu Municipality.  50% of them were randomly selected as league participants (I) and the 

others were wait-listed (W).  A sub-sample of 28xI and 28xW were randomly selected for 

accelerometry measurement during the intervention period.   
 
Results: 
Post-conflict settings within LMICs present numerous challenges when utilising common 

measurement tools and applying rigorous scientific methodology.  Several infrastructure and 

resource limitations accompanied social, language and cultural differences that complicated 

data collection.  This was compounded by less predictable factors that included teaching 

practices, timetabling and attendance patterns in schools as well as the capacity of the local 

population to recall personal information and plan ahead.  
 
Conclusion: 
There are several challenges to measuring adolescent PA, PF and NCD risk factors in post-

conflict zones of LMICs.  How this limits the establishment of baseline levels in this setting 

and the impact evaluation of a “sport-for-development” intervention are yet to be determined. 
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Conference: 
Annual meeting for the International Society for Behavioural Nutrition – Melbourne, 2011 
 
Poster title:  
The reliability of physical fitness testing for children in Gulu, Northern Uganda – a post-

conflict setting in a low-income country 
 
Authors: 
J. Richards, C. Foster. 
 
Purpose: 
Transferring standardised measurement methods for physical fitness from developed countries 

is often limited by the local environment and resources available in low-income countries 

(LIC).  Our study examined the feasibility and reliability of assessing a range of indicators for 

physical fitness in the post-conflict setting of Gulu. 
 
Methods: 
We adapted standardised protocols for assessing height (H), weight (W), standing broad jump 

(SBJ) and the multi-stage “beep” fitness test (MFT) according to the local context and 

available resources.  Repeat measures were taken by trained local assessors on a convenient 

sample of one class (n=70, 12-16 years) from a boarding school for war-affected children. 

Single measure intra-class correlation coefficients (ICC – two-way random, absolute 

agreement) were calculated to assess the inter- and intra-tester reliability. 
 
Results: 
The modified measurement methods had to: 1) be rapidly set-up and disassembled; 2) be 

capable of efficiently measuring  many subjects in variable environments; 3) utilise materials 

that are locally available and sustainable; 4) follow protocols that are culturally appropriate; 

5) enable school access by the assessors transporting the equipment by motorbike. 
 

Initial measures were taken for H and W (n=70), SBJ (n=54) and MFT (n=57).  Repeat 

measures were taken for H and W (n=70), SBJ (n=49) and MFT (n=55).  Assessment of the 

inter-tester and intra-tester reliability found strong correlations that were statistically 

significant (ICC: H>0.9 [p<0.000]; W>0.9 [p<0.000]; SBJ>0.9 [p<0.000]; MFT>0.8 

[p<0.000]).   
 
Conclusion: 
Measuring physical fitness (H, W, SBJ, MFT) using local resources in the post-conflict 

setting of Gulu required creative adaptation of standardised assessment procedures.  These 

modified techniques have good inter- and intra-tester reliability. 
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