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ABSTRACT

Objective(s) To compare agreement between self-
reported height, weight and blood pressure measurements
submitted to an online contraceptive service with
researcher-measured values and document strategies
used for self-reporting.

Design An observational study.

Setting An online sexual health service which provided
the combined oral contraceptive pill, free of charge, to
users in Southeast London, England.

Participants Between August 2017 and August 2019, 365
participants were recruited.

Primary and secondary outcome measures The
primary outcome, for which the study was powered, was
the agreement between self-reported and researcher-
measured body mass index (BMI) and blood pressure
measurements, compared using kappa coefficients.
Secondary measures of agreement included sensitivity,
specificity and Bland Altman plots. The study also
describes strategies used for self-reporting and classifies
their clinical appropriateness.

Results 327 participants fully described their process of
blood pressure measurement with 296 (90.5%) classified
as clinically appropriate. Agreement between self-reported
and researcher-measured BMI was substantial (0.72 (95%
Cl 0.42 to 1.0)), but poor for blood pressure (0.06 (95% Cl
—0.11 to 0.23)). Self-reported height and weight readings
identified 80.0% (95% Cl 28.4 to 99.5) of individuals with a
researcher-measured high BMI (>than 35kg/m?) and 9.1%
(95% Cl1 0.23 to 41.3) of participants with a researcher-
measured high blood pressure (>140/90 mm Hg).
Conclusion In this study, while self-reported BMI was
found to have substantial agreement with researcher-
measured BMI, self-reported blood pressure was shown
to have poor agreement with researcher-measured blood
pressure. This may be due to the inherent variability

of blood pressure, overdiagnosis of hypertension by
researchers due to ‘white coat syndrome’ or inaccurate
self-reporting. Strategies to improve self-reporting of blood
pressure for remote prescription of the combined pill are
needed.

! Alessandra Morelli

,! Caroline Free,? Jonathan Syred,’

STRENGTHS AND LIMITATIONS OF THIS STUDY

= This is the first study to observe self-reporting of
blood pressure and body mass index to obtain the
combined oral contraceptive pill in a healthy popu-
lation of reproductive age.

= We compared blood pressure and body mass index
measurements self-reported by users online with
researcher-measured readings, taken on average
20 days later.

= This study’s assumption that researcher measure-
ments reflect true blood pressure is problemat-
ic; however, clinicians taking single measures of
blood pressure is standard practice in contraceptive
provision.

= We recognise the potential for self-selection bias in
recruitment, where users who may have estimated
their blood pressure during their order might have
been unwilling to participate, and for healthy user
effect since the majority of participants had previous
experience of taking the pill.

INTRODUCTION

In the United Kingdom (UK), 29.5% of sexu-
ally active women of reproductive age use
oral contraceptives." While contraception is
available free of cost in the UK, research has
found that 37.0% of women have difficulty
accessing contraceptive services.”

Online sexual health services, offering tests
for sexually transmitted infections ordered
online and posted home, with self-taken
samples posted to laboratories and results
communicated remotely, have become part
of the UK sexual health economy. Online
services increase access to testing, including
among those who have never tested before.” *

Online services might facilitate access
to contraception, enabling users to order

BM)

McCulloch H, et al. BMJ Open 2022;12:054981. doi:10.1136/bmjopen-2021-054981 1

'saifojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn 1o} Buipnjoul ‘1ybliAdod Aq palosalold
" AlsisAlun paogxQ 1. 920z ‘2z 111dy uo jwodfwg uadolway/:diy wolj papeojumod 220z AN ¥ Uo T86%S50-TZ0z-uadolwag/9eTT 0T Se pays!ignd isiiy :usdo (NG


http://bmjopen.bmj.com/
http://orcid.org/0000-0001-5006-967X
http://orcid.org/0000-0002-9803-2136
http://orcid.org/0000-0002-3052-5698
http://orcid.org/0000-0002-3354-6494
http://dx.doi.org/10.1136/bmjopen-2021-054981
http://dx.doi.org/10.1136/bmjopen-2021-054981
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2021-054981&domain=pdf&date_stamp=2022-05-24
http://bmjopen.bmj.com/

oral contraception with remote prescribing and postal
delivery.” Remote prescription of the combined oral
contraceptive (COC) requires a medical history and self-
reported height, weight and blood pressure (BP). The
accuracy of these biometric measurements is important
to ensure appropriate, safe prescription.

The UK and WHO medical eligibility criteria (UKMEC/
WHOMEC) classify all contraceptive contraindications
on a scale of 1-4.%" A classification of 1 or 2 implies that
benefits of COC use outweigh the risks, while a classifica-
tion of 3 or 4 suggests that risks of use outweigh benefits.
A body mass index (BMI) equal to or greater than 35kg/
m® or a BP consistently above 140/90mm Hg would be
classified as UKMEC 3 or 4.

We studied a UK-based, online contraceptive service,
SH:24, which provided COC via post after an online
medical history and self-reported height, weight and BP.”
We aimed to compare self-reported BMI and BP measure-
ments with measurements taken by researchers.

MATERIALS AND METHODS

Setting

SH:24 provided online sexual health services free to
the residents of five areas of South East London, areas
with poor sexual and reproductive health (SRH) indi-
cators,” ' between January 2017 and August 2019.
SH:24 is an NHS-commissioned service, registered
with the UK Quality Care Commission and compliant
with the General Medical Council guidance on remote
prescribing.'' SH:24 was advertised through online
media, and signposting from clinics.

Data collection

Users who ordered the COC were invited to a research
visit within 18 weeks of ordering. At the visit, height
and weight were measured. BP was measured with the
participant sitting down having rested for 10 min, with
the arm supported at heart level. Two cuff sizes were
available, dependent on participant’s arm circumfer-
ence. Participants were asked to refrain from talking
and crossing their legs during the measurements.
Three readings were taken at 10-min intervals using
a clinically validated, automated sphygmomanometer
(Omron M6)."* During this research visit, participants
completed two surveys, documenting demographic
information and strategies used to obtain their self-
reported measurements.

Data analysis

To compare self-reported with researcher-measured
values, we report Kappa coefficients, as well as sensitivity,
specificity, positive predictive value (PPV) and negative
predictive value (NPV), of BP and BMI. The mean of
the BP readings was used as the researcher-measured
reading. Self-reported and researcher-measured BPs
were classified as either UKMEC 1 and 2 or UKMEC 3
and 4. We have chosen to report sensitivity, specificity,

PPV and NPV of both BMI and BP, although we recog-
nise that since data collection was completed, guidance
has changed such that BP readings as measured by our
researchers are no longer the ‘gold standard’ for diag-
nosing hypertension.'” Limitations of using researcher
measurements as the ‘true’ BP value are considered the
discussion.

The primary outcome, for which the study was
powered, was the kappa coefficient for self-reported
versus researcher-measured BMI and BP. Three
hundred and sixty-five participants were needed to
achieve 90% power to detect a true kappa value in a
test of a null hypothesis (H0): Kappa=0.7versus an
alternative hypothesis (H1): Kappa 20.9. This was
based on a significance level of 0.05,'* and a preva-
lence of UKMEC 3 and 4 BP and BMI of 7.5%, which
was estimated from contraceptive consultations at a
local sexual health service in one of the study areas of
South East London.

We used paired t-tests to calculate mean differ-
ences between self-reported and researcher-measured
weight, height and BMI, systolic and diastolic BP read-
ings. We report Pearson’s correlation coefficients for
the level of correlation and present Bland-Altman plots
with mean differences and 95% limits of agreement,
defined as +1.96 x (SD of the difference). Analyses were
completed using STATA (V.15) and Bland Altman plots
were created using SPSS (V.24).

Participants were asked to describe how they obtained
height, weight and BP measurements for their order.
We classified these processes as clinically appropriate
or inappropriate. Clinically appropriate was defined
as a reading taken with a BP measurement device, or
taken at a clinical location or pharmacy, or a manual
reading taken by someone with the appropriate tech-
nical skill, within 12 months prior to ordering.

Public and patient involvement (PPI)

Patients and the public participated in the identifica-
tion of the importance of the research question for
this study and the nested qualitative study."”” Nationally
significant PPI, endorsed by the UK Faculty of Sexual
and Reproductive Health Care, found that among the
general population ‘research to evaluate which inter-
ventions increase uptake and continuation rates of
effective contraceptive methods’ was the top priority for
UK academic contraceptive research.'® Reflecting this,
ahead of developing the study protocol, the research
team conducted their own PPI prioritisation exercise
with two focus groups of contraceptive service users,
which identified research into online service delivery
as a priority. The logic model for the intervention was
similarly produced with involvement from patients and
the public including interviews with 21 stakeholders.”
Intervention development involved over 100 sexual
health service users through a process of human-
centred design.
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From 1°* August 2017- 22" August 2019

1228 individuals placed one or more
COC order

L J

v

835 users eligible to participate in study

L J

L J

L J

413 users (49.5%) agreed to participate in
study

L J

368 users (44.1%) attended a research
visit

¥

365 study participants

Figure 1 Recruitment flow chart for study participants

RESULTS

Participants

Between August 2017 and August 2019, 1228 individ-
uals ordered COC online, of which 835 were eligible
for the study and 368 (44.1%) attended a research visit
(figure 1). Median time between COC order and visit was
20 days (IQR: 14-30).

Participants had a mean age of 24 years, the majority
(221/365, 60.6%) were White British and 86.6%
(316/365) had higher educational qualifications. Almost
all (351/365, 96.2%) had used COC before, 74.3%
(271/365) had not ordered COC online before, and
87.9% (321/365) were prescribed the COC after a full
assessment of medical eligibility. Eligible users who partic-
ipated in the study were similar to those who did not
although the proportion of new users was higher among
non-participants (table 1).

Strategies used to obtain measurements

The majority of participants (93.4%, 341/365) reported
feeling confident self-reporting height, weight and BP,
while 6.6% (24/365) did not. Of 365 participants, 327

3593 individuals were excluded as ineligible:

160 were from outside South East London

174 ordered through the private arm of the online service
29 were outside the 18-weektime limit

8 could not confirm their identity

7 had reported sexual assault ontheir contraceptive order
form

7 did not self-report their biometric data

4 were tests carried out by the online service

3 were members of the wider researchteam

1 did not have a conversational level of English

196 users (23.5%) declined te participate

226 users (27.1%) could not be contacted

45 users (5.4%) did not attend, or cancelled and did not

reocrganise, a research visit

3 users were excluded as they entered impossible biometric

data, blood pressure measurementsthat could not be
categorised using the UKMEC guidelines

provided data on their process of BP measurement that
made classification of clinical appropriateness possible,
and 90.5% of these (296/327) reported processes that
were clinically appropriate (online supplemental mate-
rial A).

Half of participants (50.1%, 181/361) measured their
weight at home, 31.0% (112/361) reported a measure-
ment from a clinic, 3.3% (12/361) from a pharmacy,
14.7% (53/361) from non-clinical setting, such work-
place, gym or university, and 0.8% (3/361) participants
reported estimating their weight measurements.

Agreement between BP and BMI readings

Based on researcher-measured figures, the prevalence
of UKMEC 3 and 4 BMI and BP was 1.4% (5/356) and
3.0% (11/365), respectively. Kappa statistics suggest that
the agreement between self-reported and researcher-
measured BMI data was substantial (0.72 (95% CI 0.42
to 1.00)), but agreement between self-reported and
researcher-measured BP was poor (0.06 (95% CI -0.11
to 0.23)). Two-by-two tables from which agreement was
derived are presented in online supplemental material B
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Open access

I

Table 1 Sociodemographic characteristics, contraceptive and online service use of population and sample

Eligible population Non-participants

n=835, %* n=470, % Study participants n=365, %
Sociodemographic characteristics
Age (years)* mean 24.9 24.9 24.8 0.55¢
18-19 86 (10.3) 57 (12.1) 29 (7.9) 0.05t
20-24 360 (43.1) 185 (39.3) 175 (48.0)
25-34 355 (42.5) 208 (44.3) 147 (40.3)
35+ 34 (4.1) 20 (4.3) 14 (8.8)
Ethnicity*
White English/Welsh/ Scottish/Northern Irish/ 524 (62.7) 303 (64.5) 221 (60.6) 0.101
British/ Other
Black African/Caribbean/British/Other 113 (13.5) 56 (11.9) 57 (15.6)
Asian/Asian British 86 (10.3) 53 (11.3) 33 (9.0
Mixed/multiple ethnic groups 76 (9.1) 34 (7.2) 42 (11.5)
Other ethnic groups 31 (3.7) 20 (4.3) 10 (2.7)
Not known/ prefer not to say 6 (0.72) 4 (0.85) 2 (0.55)
Index of multiple deprivation quintile*t
1 (most deprived) 282 (34.2) 151 (32.7) 131 (36.2) 0.441
2 335 (40.7) 187 (40.5) 148 (40.9)
3 155 (18.8) 89 (19.2) 66 (18.2)
4 42 (5.1) 29 (6.3) 13 (3.6)
5 (least deprived) 10 (1.2) 6 (1.3) 4(1.1)
Qualifications (attained or studying towards)§
No academic qualifications 1(0.27)
GCSES (or equivalent level) 13 (3.6)
AS/A Levels (or equivalent level) 34 (9.3)
Higher education qualifications (or equivalent 316 (86.5)
level)
Not sure or other 1(0.27)
Employment status§
Employed 265 (72.6)
Parent/carer 2 (0.6)
Student 93 (25.5)
Unemployed 5(1.3)
Contraceptive history and use
Used oral contraception before?§
Yes 352 (96.4)
No 13 (3.6)
Taken combined oral contraceptive (COC) before?§
Yes 779 (93.3) 428 (91.1) 351 (96.2) 0.003t
No 56 (6.7) 42 (8.9) 14 (3.8)
Reason for taking the pill?§
To prevent pregnancy 302 (82.7)
For other reasons 40 (11.0)
To both prevent pregnancy and for other 23 (6.3)
reasons
Online service use
Continued
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Table 1 Continued

Eligible population Non-participants

n=835, %* n=470, % Study participants n=365, %
Ordered COC from online service before?*
Yes 94 (25.7)
No 271 (74.3)
Prescribed COC from online service?
Yes 726 (86.9) 405 (86.2) 321 (87.9) 0.45t
No 109 (13.1) 65 (13.8) 44 (12.1)

*Reported by user at time of order with the online service.

TTo compare demographic information, pill and service use between eligible users who did and did not participate in the
study, t-test and ? test were carried out. P values are given to 2dp.

FIndex of multiple deprivation data unavailable for 11 users.

§Self-reported by participant at research visit, otherwise not collected by the online service.

and C, full results are presented in table 2. Self-reported
height and weight readings identified 80.0% (95% CI
28.4 to 99.5) of individuals with a researcher-measured
BMI corresponding to UKMEC 3 or 4. Self-reported
BP readings identified 9.1% (95% CI 28.4 to 99.5) of
those with a researcher-measured BP corresponding to
UKMEC 3 or 4. The specificity of self-reported BMI and
BP measurements was high at 99.4% (95% CI 98.0 to
99.9), and 97.2% (95% CI 94.9 to 98.6), respectively. Of
the 10 participants who were found to have self-reported
BP UKMEC 1 or 2, but measured as a 3 or 4, 8 reported
clinically appropriate BP measurement processes and two
reported unclassifiable processes.

Self-reported weight was on average 1.8 kg lower (95%
CI -2.4 to -1.2) and the resulting BMI on average 0.70
kg/ch lower (95% CI —-0.94 to —0.47) than researcher-
measured readings. Systolic BP was 8 mm Hg higher (95%
CI 7.1 to 9.6) in the selfreported data than researcher-
measured data. Average differences for height were <1
mm (95% CI 0.0002 to 0.008) and for diastolic BP were
<1 mm Hg (95% CI -0.54 to 1.44) (see table 3).

Bland Altman plots (figures 2—4) for BMI and systolic
and diastolic BP illustrate the degree of agreement
between self-reported and researched-measured values.'”
Normal distribution of the differences was verified with a
histogram. Limits of agreement are wider in systolic and
diastolic BP than in BMI (also see table 3). The plots show
that for both BP and BMI there was no trend in differ-
ences between measurements; participants with both a
high and low mean BP or BMI from self-reported and
researcher measurements were found to have variable
differences in self-reported and measured BP or BMIL

DISCUSSION
Key findings
Self-reported BMI was found to have substantial agree-
ment with researcher-measured BMI, unlike self-reported
BP, which had poor agreement. The majority of partic-
ipants undertook a clinically acceptable process in

obtaining self-reported BP. On average, participants
slightly under-reported their weight and over-reported
their systolic BP. Bland Altman plots showed better agree-
ment for BMI than for systolic and diastolic BP. The plots
also showed no trends or systemic variation in differences
between self-reported and researcher measurements.

Where this sits within the literature
Research from Australia, Hong Kong, Finland, Malaysia,
Sweden and the USA has found similar, substantial agree-
ment for self-reported and researcher/ clinician-measured
weight and height for populations of all ages.'®*” Similar
to our findings, in other studies which compared both
self-reported and researcher-measured BP and BMI,
agreement was stronger between BMI measures than
between BP measurements.”’ ** Studies comparing self-
reported and researcher/clinician-measured BP have
found varying levels of agreement, with higher agree-
ment often found older populations.** ™ A large cohort
study (n=1537) in New Zealand found kappa between
self-reported and measured BP in 18-44year olds to be
0.26 (p<0.001), with a sensitivity of 18.1% and a specificity
of 99.1%.” Within the same study, those aged 45-64 had
an agreement of 0.49 (p<0.001), a sensitivity of 47.5%.
A smaller study (n=200) of Italian women in their 50s
found a kappa of 0.319 for self-reported compared with
measured hypertension.** Self-measurement of BP is
more accurate than clinician-measured BP for those who
are hypertensive, at risk of hypertension or are preg-
nant, possibly because they receive support and training
for correct measurement.”” % Self-monitoring of BP is
becoming a common activity for some of these patient
groups, for example, among both hypertensive and
non-hypertensive pregnant women, and those who self-
monitor may have better knowledge about their BP.*
Findings from a nested qualitative sample within this
study reflect a difference in self-reporting BMI and BP
experiences, where height and weight measurements
were accessible and familiar but BP readings were not.
The qualitative study showed that participants worked

McCulloch H, et al. BMJ Open 2022;12:6054981. doi:10.1136/bmjopen-2021-054981
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Table 2 Agreement between self-reported and researcher-measured values

Cohen’s Kappa coefficient

Prevalence of

Kappa coefficient

(95% ClI)

Negative predictive
value % (95% CI)

Positive predictive
value % (95% Cl)

Specificity %
(95% Cl)

UKMEC 3 and 4 Sensitivity %

(n, %)
365 5(1.4%)

P value
0.0000

(95% Cl)

0.72 (0.42 to 1.00)

99.4 (98.0t099.9) %  66.7 (22.3t095.7) %  99.7 (98.5 to 100.00) %

80.0 (28.4 to 99.5) %

UKMEC

categorisation for

BMI (1 and 2 vs 3

and 4)

0.1156

97.2(94.91t098.6) % 9.1 (0.23 10 41.3) % 97.2 (94.9 t0 98.6) % 0.06 (-0.11 to 0.23)

9.1 (0.23 to 41.3) %

11 (3.0%)

365

Blood pressure

(<140/90 vs >or
140/90)

hard to understand and measure BP through a combina-
tion of recent/past measurements, borrowed machines,
health service visits and online research. This analysis
suggests the importance of the acknowledgement of work
required to measure BP, evidence of credible human
support and a digital interface that communicates the
health benefits of accurate measurement.'”

Strengths and limitations

This is the first study of its kind to observe self-reporting of
BP and BMI to obtain the COC in a young, healthy popu-
lation of reproductive age. It is timely as innovative, self-
care interventions for SRH become more prevalent.” **

We have compared self-reported and researcher-
measured BP. Although, prior to contraception provi-
sion, clinicians taking single measures of BP is standard,
the assumption that the measurement from the research
visit reflects the true BP is problematic. BP is inherently
variable, influenced by numerous extrinsic and intrinsic
factors.”® A systematic review of the sources of inaccuracy
in the measurement of adult resting BP identified signif-
icant directional effects from 27 sources, resulting in a
range of -23.6 to +33.0mm Hg for systolic BP and -14.0
to +28.0mm Hg for diastolic BP.>* While researchers
employed recommended strategies to mitigate inac-
curacies in BP measurement, some factors remain irre-
mediable, for example ‘white coat syndrome’, whereby
researcher-, or clinician-, measured BP are artificially
raised due to anxiety, or natural BP variation.”*® Recently
updated UK guidance recommends ambulatory or home
BP monitoring involving multiple repeated measures
over a day for ambulatory or at least 4days for home BP
monitoring to diagnose hypertension."”

There was potential for self-selection bias during
recruitment where users who may have estimated their BP
during their order might have been unwilling to partici-
pate. To mitigate this, invitation communication, while
providing sufficient information on the study procedure,
did not emphasise validation of measurements (online
supplemental material D). The study had good uptake,
with 44.1% of eligible users attending a research visit,
where researchers reiterated their independence from
the online service.

Almost all study participants had experience of taking
COC before ordering from the online service (96.2%,
351/365), a figure that is greater than among non-
responders (91.1%, 428/470, p<0.01). This suggests
potential healthy user bias, in that those with more expe-
rience of COC may be more likely to agree to partici-
pate. Such experienced COC users may be less likely to
have high BP or BMI, and could be more familiar with,
or more aware of the importance of, strategies to obtain
biometric readings for remote prescription that might be
clinically appropriate.

The medium time between COC order and research
visit was 20 days. This may have impacted on participants’
recall of the details of recent BP measurements. This is
evident in the 38 unclassifiable participant processes: 31
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Table 3 Mean differences between self-reported and measured values; Pearson’s correlation coefficient and Bland Altman

limits of agreement

Mean (SD) Pearson’s Bland Altman
Self-reported  Measured correlation limits of
values values Mean difference (95% Cl); SD coefficient agreement
Height (m) 1.65 (0.07) 1.65 (0.06) 0.004 (0.000 to 0.008); 0.038 0.844 -
Weight (kg) 62.7 (10.4) 64.5 (12.4) -1.8*(-2.4t0-1.2); 5.8 0.883 -
Body mass index (kg/m?) 22.9 (3.6) 23.6 (4.1) -0.70 * (-0.94 to0 -0.47); 2.3 0.832 -5.2,3.8
Systolic blood pressure 115.8 (10.4) 107.5 (9.7) 8.36™ (7.1 t0 9.6); 11.9 0.300 -15.4 t0 32.1
(mm Hg)
Diastolic blood pressure  74.8 (8.5) 74.3 (7.4) 0.45 (-0.54 to 1.4); 9.6 0.276 -18.8,19.7
(mm Hg)

*P<0.05, paired t-test, difference between self-reported and measured values versus Ho: mean(diff)=0.

participants gave the date of their most recent BP measure-
ment between their order and visit, 7 were unclassifiable
due to limited information in their response.

There are methodological limitations that may explain
the low kappa coefficient. The kappa produced, in partic-
ular for BP, should be interpreted considering the meth-
od’s paradoxes and problems. The two-by-two table for
BP (online supplemental material C) produced, with it’s
perfectly symmetrically unbalanced marginal totals, satis-
fies both paradoxes outlined by Feinstein and Cicchetti,
which, in addition to the low prevalence of researcher-
measured high BMI and BP, perhaps provides an addi-
tional factor explaining the low kappa in light of high
percentage aglreement.3

Meaning and mechanism
Explanations for our findings include the natural
variability of BP, white coat syndrome, or inaccurate

10,00
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(=]
-10.00
(=]
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o
30,007
T T T T T T T
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Mean of self-reported and measured BMI

Figure 2 Bland Altman plot of the differences between
self-reported and researcher-measured body mass index
(BMI) compared with the mean self-reported and researcher-
measured BMI. The central line represents the mean
difference between self-reported and researcher-measured
BMI. The upper and lower boundaries represent the 95%
limits of agreement.

self-measurement or reporting.35 3 Although our quanti-
tative data do not allow us to explore whether our findings
are due to the natural variability of BP or to inaccurate
self-measurement or reporting, our qualitative research
provides some insights.15 Participants shared both expe-
riences of white coat syndrome at previous consultations,
and, in relation to their online COC order, difficulties
obtaining a new BP measurement, remembering values
from a recent reading, and difficulties interpreting or
uploading readings, as well as a single participant who
recounted misreporting despite a known high BP.

While BP limits of agreement are comparable to biolog-
ically plausible ranges established when estimating the
impact of sources of inaccuracy,34 the clinically relevant
factor for remote COC prescription is not the magnitude
of these limits, but whether they shift BP from a non-
contraindication to a contraindication. Nevertheless, at

£0.00-7

40,007

-40.00-1

Difference between self-reported and measured systolic BP
{mmHg)

T T T T T T
80.00 90.00 10000 11000 120.00 130.00 140.00

Mean of self-reported and measured systolic BF (mmHg)
Figure 3 Bland Altman plot of the differences between self-
reported and researcher-measured systolic blood pressure
(BP) compared with the mean self-reported and researcher-
measured systolic BP. The central line represents the mean
difference between self-reported and researcher-measured
systolic BP. The upper and lower boundaries represent the
95% limits of agreement.
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Figure 4 Bland Altman plot of the differences between self-
reported and researcher-measured diastolic blood pressure
(BP) compared with the mean self-reported and researcher-
measured diastolic BP. The central line represents the mean
difference between self-reported and researcher-measured
diastolic BP. The upper and lower boundaries represent the
95% limits of agreement.

their widest, such limits would trigger clinical concern
and might initiate a conversation about process and accu-
racy of measurement.

The difference in findings for BP and BMI might reflect
differences in familiarity with their measurement. Fifty
years ago, accurate equipment for measuring weight were
rare in households and most people did not know their
current weight. BP monitors are now transitioning from a
technology predominantly available in healthcare settings
to one that is increasingly available at home. Strategies to
increase accuracy of reporting could focus on improving
understanding of BP and access to measurement.

IMPLICATIONS AND RECOMMENDATIONS FOR ONLINE
CONTRACEPTIVE SERVICES
This study’s key findings, understood in the context of
findings from the nested qualitative study," have impli-
cations for both online and face-to-face contraceptive
services. In order to maximise the benefits and minimise
the risks of the online provision of COC, a self-care inter-
vention, service providers need to take an active role in
creating a ‘safe and supportive enabling environment’ for
those seeking to obtain an online COC prescription. This
includes acknowledging their responsibility in supporting
users to self-report accurate biometric readings.” ™

In response to the findings, in collaboration with the
study team, SH:24, the service evaluated in this study,
redesigned their online COC clinical pathway. This was
completed through a process of user-centred design.
The design process suggested innovations that include:
building skills for self-monitoring in face-to-face care
when BP is measured by clinicians; providing home BP

monitors with support to use them; improved online
information on the importance of BP measurements and
consequences of inaccurate reporting; credible clinical
support as required; issuing a short supply for the first
COC order with information on how to obtain a BP
measurement.'”*’ These strategies may improve the accu-
racy of BP reporting and we recommend further research
to evaluate them.

CONCLUSIONS

Online contraceptive services provide a convenient alter-
native for oral contraception users which may improve
uptake and continuation.” *” Accuracy of self-reported
height, weight and BP is important to ensure appropriate,
safe COC prescription online, since BMI and BP may
contraindicate use.®”

While self-reported BMI was found to have substantial
agreement with researcher-measured BMI, self-reported
BP was shown to have poor agreement with researcher-
measured BP. These differences may be due to the natural
variability of BP, white coat syndrome, methodological
limitations associated with kappa or by inaccurate self-
measurement and reporting.

As online contraceptive services are increasingly
prevalent and self-measured BP has been shown to be
valid in other populations, strategies to improve BP
self-measurement for remote prescription of COC are
needed.

Author affiliations

'King's Centre for Global Health and Health Partnerships, King's College London
Faculty of Life Sciences and Medicine, London, UK

%Department of Population Health, London School of Hygiene and Tropical Medicine
Faculty of Epidemiology and Population Health, London, UK

SSexual Health, King's College Hospital, London, UK

“Clinical and Evaluation, SH:24 CIC, London, UK

Acknowledgements We thank all users of the online service who took part in
this study. We thank SH:24 for collaborating on the project, in particular the clinical
team, designers and data analyst at the online service for their support with
recruitment and data collection.

Contributors HM contributed to data collection, led the data analysis, and

drafted the manuscript. AM contributed to data collection and data analysis and
commented on the manuscript. CF and JS contributed to the conception and design
of the study, contributed to data analysis and commented on the manuscript. RB
contributed to data collection and commented on the manuscript. PB, Principal
Investigator, responsible for the work and conduct of the study, led the conception
and design of the study, oversaw data collection, contributed to data analysis and
commented on the manuscript.

Funding This report is independent research funded by the National Institute for
Health Research (Research for Patient Benefit Programme, PB-PG-0815-20009).

Disclaimer The views expressed in this publication are those of the author(s) and
not necessarily those of the NIHR or the Department for Health and Social Care. The
sponsor, King’s College Hospital, was not involved in study design, data collection,
analysis, or interpretation of data.

Competing interests Since completion of this study, HM has worked at the
online service on a different research project. PB is clinical director of the online
service studied and is one of the prescribers within this service. AM has also been
employed by the online service as a bank clinical support midwife. This work is
part of a process of research on innovation at SH:24 where all innovation is the
subject of research to ensure that learning is shared widely. SH:24 is a ‘not for
profit’ organisation that provides health services to the National Health Service and

8

McCulloch H, et al. BMJ Open 2022;12:2054981. doi:10.1136/bmjopen-2021-054981

'saifojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn 1o} Buipnjoul ‘1ybliAdod Aq palosalold
" AlsisAlun paogxQ 1. 920z ‘2z 111dy uo jwodfwg uadolway/:diy wolj papeojumod 220z AN ¥ Uo T86%S50-TZ0z-uadolwag/9eTT 0T Se pays!ignd isiiy :usdo (NG


http://bmjopen.bmj.com/

sharing learning through innovation and research is one of the principles of the
organisation.

Patient and public involvement Patients and/or the public were involved in the
design, or conduct, or reporting, or dissemination plans of this research. Refer to
the Methods section for further details.

Patient consent for publication Consent obtained directly from patient(s)

Ethics approval This study involves human participants and was approved by
The East Midlands — Leicester Research Ethics Committee granted ethical approval
to the project, ‘Evaluation of online provision of oral contraceptives to measure:
accuracy of self-reported height, weight and blood pressure; essential information
transfer and user experience’, on 6 June 2017. The reference for the ethical
approval is 17/EM/0181. Participants gave informed consent to participate in the
study before taking part.

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement Data are available upon reasonable request. The
anonymised dataset is available from the authors on request.

Supplemental material This content has been supplied by the author(s). It has
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been
peer-reviewed. Any opinions or recommendations discussed are solely those

of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and
responsibility arising from any reliance placed on the content. Where the content
includes any translated material, BMJ does not warrant the accuracy and reliability
of the translations (including but not limited to local regulations, clinical guidelines,
terminology, drug names and drug dosages), and is not responsible for any error
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution 4.0 Unported (CC BY 4.0) license, which permits
others to copy, redistribute, remix, transform and build upon this work for any
purpose, provided the original work is properly cited, a link to the licence is given,
and indication of whether changes were made. See: https://creativecommons.org/
licenses/by/4.0/.

ORCID iDs

Hannah McCulloch http://orcid.org/0000-0001-5006-967X
Alessandra Morelli http://orcid.org/0000-0002-9803-2136
Riley Botelle http://orcid.org/0000-0002-3052-5698

Paula Baraitser http://orcid.org/0000-0002-3354-6494

REFERENCES

1 French RS, Gibson L, Geary R. Changes in the prevalence and profile
of users of contraception in Britain 2000-2010: evidence from two
national surveys of sexual attitudes and lifestyles. BMJ Sex Reprod
Health 2020.

2 Royal College of Obstetricians and Gynaecologists. Better for
Women: Improving the health and wellbeing of girls and women
[Internet], 2019. Available: https://www.rcog.org.uk/en/news/
campaigns-and-opinions/better-for-women/

3 Wilson E, Baraitser P, Free C. Does internet-accessed STl (e-STI)
testing increase testing uptake for Chlamydia and other STIs among
a young population who have never tested? secondary analyses of
data from a randomised controlled trial. Sex Transm Infect [Internet].
2019.

4 Wilson E, Free C, Morris TP, et al. Internet-accessed sexually
transmitted infection (e-STI) testing and results service:

a randomised, single-blind, controlled trial. PLoS Med
2017;14:e1002479.

5 Rezel-Potts E, Free C, Syred J, et al. Expanding choice through
online contraception: a theory of change to inform service
development and evaluation. BMJ Sex Reprod Health 2020;46:108-
115.

6 Faculty of Sexual and Reproductive Healthcare. Uk medical eligibility
criteria for contraceptive use: UKMEC 2016, 2019.

7 World Health Organisation. Medical Eligibility Criteria for
Contraceptive Use [Internet], 2015. Available: https://www.who.int/
reproductivehealth/publications/family_planning/Ex-Summ-MEC-5/
en/

8 SH:24. Programme overview [Internet]. Available: https://sh24.org.uk/

9 Public Health England. Sexual and Reproductive Health Profiles
[Internet], 2020. Available: https://fingertips.phe.org.uk/profile/
sexualhealth/data#page/0/gid/8000057/pat/6/par/E12000007/ati/
102/are/E09000028 [Accessed 04 Mar 2020].

10

20

21

22

23

24

25

26

27

28

29

30

31

32

33

Lambeth Southwark and Lewisham Public Health Departments.
Lambeth, Southwark and Lewisham Sexual and Reproductive Health
Strategy 2019-24 [Internet]. London, 2019. https://www.lambeth.gov.
uk/sites/default/files/yh-Isl-sexual-health-strategy_0.pdf

General Medical Council. Good practice in prescribing and managing
medicines and devices [Internet], 2013. https://www.gmc-uk.org/
Prescribing_guidance.pdf_59055247.pdf

Topouchian J, Agnoletti D, Blacher J, et al. Validation of four
devices: Omron M6 comfort, Omron HEM-7420, Withings BP-800,
and Polygreen KP-7670 for home blood pressure measurement
according to the European Society of hypertension international
protocol. Vasc Health Risk Manag 2014;10:33-44.

National Institute for Health and Care Excellence. Hypertension in
adults: diagnosis and management [Internet], 2022. https://www.nice.
org.uk/guidance/ng136

Sim J, Wright CC. The kappa statistic in reliability studies:

use, interpretation, and sample size requirements. Phys Ther
2005;85:257-68.

Baraitser P, McCulloch H, Morelli A, et al. How do users of a 'digital-
only' contraceptive service provide biometric measurements and
what does this teach us about safe and effective online care? A
qualitative interview study. BMJ Open 2020;10:e037851.

Faculty of Sexual & Reproductive Healthcare (FSRH). Collaboration,
Choice, Care: The Contraception Priority Setting Partnership (PSP)
[Internet], 2018. Available: https://www.fsrh.org/documents/fsrh-
contraception-psp-report-2018-jla/ [Accessed 29 Jun 2021].
Giavarina D. Understanding Bland Altman analysis. Biochem Med
2015;25:141-51.

Davies A, Wellard-Cole L, Rangan A, et al. Validity of self-reported
weight and height for BMI classification: a cross-sectional study
among young adults. Nutr. 2020;71:110622.

Dahl AK, Hassing LB, Fransson El, et al. Agreement between self-
reported and measured height, weight and body mass index in old
age--a longitudinal study with 20 years of follow-up. Age Ageing
2010;39:445-51.

Tuomela J, Kaprio J, Sipila PN, et al. Accuracy of self-reported
anthropometric measures - Findings from the Finnish Twin Study.
Obes Res Clin Pract 2019;13:522-8.

Murphy G, Snetselaar L, Myers E, et al. Self-Reported health
parameters compared with clinician measurements: methods

in practice-based research. J Public Health Manag Pract
2014;20:513-22.

Olfert MD, Barr ML, Charlier CM, et al. Self-Reported vs. measured
height, weight, and BMI in young adults. Int J Environ Res Public
Health 2018;15:2216.

Kee CC, Lim KH, Sumarni MG, et al. Validity of self-reported weight
and height: a cross-sectional study among Malaysian adolescents.
BMC Med Res Methodol 2017;17:85.

Villarini M, Acito M, Gianfredi V, et al. Validation of self-reported
anthropometric measures and body mass index in a Subcohort of
the DianaWeb population study. Clin Breast Cancer 2019;19:e511-8.
Taylor A, Dal Grande E, Gill T, et al. Comparing self-reported and
measured high blood pressure and high cholesterol status using data
from a large representative cohort study. Aust N Z J Public Health
2010;34:394-400.

Ning M, Zhang Q, Yang M. Comparison of self-reported and
biomedical data on hypertension and diabetes: findings from the
China health and retirement longitudinal study (CHARLS). BMJ Open
2016;6:009836.

McManus RJ, Wood S, Bray EP, et al. Self-Monitoring in
hypertension: a web-based survey of primary care physicians. J Hum
Hypertens 2014;28:123-7.

Hinton L, Tucker KL, Greenfield SM, et al. Blood pressure self-
monitoring in pregnancy (BuMP) feasibility study; a qualitative
analysis of women’s experiences of self-monitoring. BMC Pregnancy
Childbirth 2017;17.

Tucker KL, Taylor KS, Crawford C, et al. Blood pressure self-
monitoring in pregnancy: examining feasibility in a prospective cohort
study. BMC Pregnancy Childbirth 2017;17:442.

Tucker KL, Hodgkinson J, Wilson HM, et al. Current prevalence

of self-monitoring of blood pressure during pregnancy: the bump
survey. J Hypertens 2021;39:994-1001.

Narasimhan M, Allotey P, Hardon A. Self care interventions to
advance health and wellbeing: a conceptual framework to inform
normative guidance. BMJ 2019;365:1688.

World Health Organization (WHO). Who consolidated guideline on
self-care interventions for health: sexual and reproductive health and
rights, 2020. Available: https://apps.who.int/iris/bitstream/handle/
10665/325480/9789241550550-eng.pdf?ua=1

Pickering TG. Blood pressure variability and ambulatory monitoring.
Curr Opin Nephrol Hypertens 1993;2:380-94.

McCulloch H, et al. BMJ Open 2022;12:6054981. doi:10.1136/bmjopen-2021-054981

'saifojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn 1o} Buipnjoul ‘1ybliAdod Aq palosalold
" AlsisAlun paogxQ 1. 920z ‘2z 111dy uo jwodfwg uadolway/:diy wolj papeojumod 220z AN ¥ Uo T86%S50-TZ0z-uadolwag/9eTT 0T Se pays!ignd isiiy :usdo (NG


https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0001-5006-967X
http://orcid.org/0000-0002-9803-2136
http://orcid.org/0000-0002-3052-5698
http://orcid.org/0000-0002-3354-6494
http://dx.doi.org/10.1136/bmjsrh-2019-200474
http://dx.doi.org/10.1136/bmjsrh-2019-200474
https://www.rcog.org.uk/en/news/campaigns-and-opinions/better-for-women/
https://www.rcog.org.uk/en/news/campaigns-and-opinions/better-for-women/
http://dx.doi.org/10.1136/sextrans-2019-053992
http://dx.doi.org/10.1371/journal.pmed.1002479
http://dx.doi.org/10.1136/bmjsrh-2018-200297
https://www.who.int/reproductivehealth/publications/family_planning/Ex-Summ-MEC-5/en/
https://www.who.int/reproductivehealth/publications/family_planning/Ex-Summ-MEC-5/en/
https://www.who.int/reproductivehealth/publications/family_planning/Ex-Summ-MEC-5/en/
https://sh24.org.uk/
https://fingertips.phe.org.uk/profile/sexualhealth/data#page/0/gid/8000057/pat/6/par/E12000007/ati/102/are/E09000028
https://fingertips.phe.org.uk/profile/sexualhealth/data#page/0/gid/8000057/pat/6/par/E12000007/ati/102/are/E09000028
https://fingertips.phe.org.uk/profile/sexualhealth/data#page/0/gid/8000057/pat/6/par/E12000007/ati/102/are/E09000028
https://www.lambeth.gov.uk/sites/default/files/yh-lsl-sexual-health-strategy_0.pdf
https://www.lambeth.gov.uk/sites/default/files/yh-lsl-sexual-health-strategy_0.pdf
https://www.gmc-uk.org/Prescribing_guidance.pdf_59055247.pdf
https://www.gmc-uk.org/Prescribing_guidance.pdf_59055247.pdf
http://dx.doi.org/10.2147/VHRM.S53968
https://www.nice.org.uk/guidance/ng136
https://www.nice.org.uk/guidance/ng136
http://dx.doi.org/10.1093/ptj/85.3.257
http://dx.doi.org/10.1136/bmjopen-2020-037851
https://www.fsrh.org/documents/fsrh-contraception-psp-report-2018-jla/
https://www.fsrh.org/documents/fsrh-contraception-psp-report-2018-jla/
http://dx.doi.org/10.11613/BM.2015.015
http://dx.doi.org/10.1016/j.nut.2019.110622
http://dx.doi.org/10.1093/ageing/afq038
http://dx.doi.org/10.1016/j.orcp.2019.10.006
http://dx.doi.org/10.1097/PHH.0b013e3182a998fd
http://dx.doi.org/10.3390/ijerph15102216
http://dx.doi.org/10.3390/ijerph15102216
http://dx.doi.org/10.1186/s12874-017-0362-0
http://dx.doi.org/10.1016/j.clbc.2019.04.008
http://dx.doi.org/10.1111/j.1753-6405.2010.00572.x
http://dx.doi.org/10.1136/bmjopen-2015-009836
http://dx.doi.org/10.1038/jhh.2013.54
http://dx.doi.org/10.1038/jhh.2013.54
http://dx.doi.org/10.1186/s12884-017-1592-1
http://dx.doi.org/10.1186/s12884-017-1592-1
http://dx.doi.org/10.1186/s12884-017-1605-0
http://dx.doi.org/10.1097/HJH.0000000000002734
http://dx.doi.org/10.1136/bmj.l688
https://apps.who.int/iris/bitstream/handle/10665/325480/9789241550550-eng.pdf?ua=1
https://apps.who.int/iris/bitstream/handle/10665/325480/9789241550550-eng.pdf?ua=1
http://dx.doi.org/10.1097/00041552-199305000-00006
http://bmjopen.bmj.com/

34 Kallioinen N, Hill A, Horswill MS, et al. Sources of inaccuracy in the 38 Ferguson L, Fried S, Matsaseng T, et al. Human rights and legal
measurement of adult patients' resting blood pressure in clinical dimensions of self care interventions for sexual and reproductive
settings: a systematic review. J Hypertens 2017;35:421-41. health. BMJ 2019;365:11941.

35 McGrath BP. Ambulatory blood pressure monitoring and white coat 39 Baraitser P, McCulloch H, Shather Z, et al. Supporting blood pressure

hypertension: saving costs. Med J Aust 2002;176:571-2.
36 Turner MJ, van Schalkwyk JM. Blood pressure variability causes
spurious identification of hypertension in clinical studies: a computer

measurement prior to online prescription of the combined oral
contraceptive. BMJ Sex Reprod Health 2021;47:157-8.

simulation study. Am J Hypertens 2008;21:85-91. 40 Rezel-Potts E, Palmer MJ, Free C, et al. A cohort study of the
37 Feinstein AR, Cicchetti DV. High agreement but low kappa: I. The service-users of online contraception. BMJ Sex Reprod Health
problems of two paradoxes. J Clin Epidemiol 1990;43:543-9. 2020;46:287-93.

'saifojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1xa1 01 pale|al sasn 1o} Buipnjoul ‘1ybliAdod Aq palosalold
" AusiaAiun paoixo 1e 920z ‘2z |Mdy uo /wod fwg uadolway/:dny wol) papeojumod 'zzoz AN ¥Z Uo T86150-T202-uadolwa/oeTT 0T Se paysiignd 1si1) :uado NG

10 McCulloch H, et al. BMJ Open 2022;12:2054981. doi:10.1136/bmjopen-2021-054981


http://dx.doi.org/10.1097/HJH.0000000000001197
http://dx.doi.org/10.5694/j.1326-5377.2002.tb04585.x
http://dx.doi.org/10.1038/ajh.2007.25
http://dx.doi.org/10.1016/0895-4356(90)90158-L
http://dx.doi.org/10.1136/bmj.l1941
http://dx.doi.org/10.1136/bmjsrh-2020-200887
http://dx.doi.org/10.1136/bmjsrh-2020-200610
http://bmjopen.bmj.com/

	Agreement between self-­reported and researcher-­measured height, weight and blood pressure measurements for online prescription of the combined oral contraceptive pill: an observational study
	Abstract
	Introduction﻿﻿
	Materials and methods
	Setting
	Data collection
	Data analysis
	Public and patient involvement (PPI)

	Results
	Participants
	Strategies used to obtain measurements
	Agreement between BP and BMI readings

	Discussion
	Key findings
	Where this sits within the literature
	Strengths and limitations
	Meaning and mechanism

	Implications and recommendations for online contraceptive services
	Conclusions
	References


