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Abstract

Introduction In the Central African Republic (CAR), HIV/AIDS is the main cause of death in women aged 15-49 years.
Increased testing coverage is essential in prevention of HIV/AIDS, especially in areas where conflict hinders access to
health care. Socio-economic status (SES) has been shown to be associated with HIV testing uptake. We investigated
whether “Provider-initiated HIV testing and counselling” (PITC) could be implemented in a family planning clinic in an
active conflict zone in the Central African Republic to reach women of reproductive age and assessed whether socio-
economic status was associated with testing uptake.

Methods Women aged 15-49 years were recruited from a free family planning clinic run by Médecins Sans Fron-
tieres in the capital Bangui. An asset-based measurement tool was created based on analysis of qualitative in-depth
interviews. Measures of socioeconomic status were constructed from the tool, also by using factor analysis. Logistic
regression was used to quantify the association between SES and HIV testing uptake (yes/no), while controlling for
potential confounders: age, marital status, number of children, education level and head of household.

Results A total of 1419 women were recruited during the study period, where 87.7% consented to HIV testing, and
95.5% consented to contraception use. A total of 11.9% had never been tested for HIV previously. Factors negatively
associated with HIV testing uptake were: being married (OR=10.4, 95% Cl 0.3-0.5); living in a household headed by
the husband as opposed to by another person (OR=0.4, 95% Cl 0.3-0.6), and lower age (OR=0.96, 95% Cl 0.93-0.99).
Higher level of education (OR=1.0,95% Cl 0.97-1.1) and having more children aged under 15 (OR=0.92, 95% Cl
0.81-1.1) was not associated with testing uptake. In multivariable regression, testing uptake was lower in the higher
SES groups, but the differences were not significant (OR=10.80, 95% Cl 0.55-1.18).

Conclusions The findings show that PITC can be successfully implemented in the patient flow in a family planning
clinic, without compromising contraception uptake. Within the PITC framework in a conflict setting, socioeconomic
status was not found to be associated with testing uptake in women of reproductive age.
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Background

The global epidemic of HIV/AIDS has an unequal geo-
graphic effect, and resources are unevenly distributed
in the response to the epidemic. Compared to the rest of
the world, West- and Central Africa is underserved [1],
especially the most unstable countries such as the Central
African Republic (CAR) [2] where HIV/AIDS is the main
cause of death in people aged 15-49 years [3]. Provision
of health care in conflict settings is challenging, and HIV
care is no exception. The lack of adapted care for conflict-
affected populations with HIV has been pointed out [4, 5],
and successful attempts have been made to ensure contin-
ued antiretroviral therapy (ART) for patients in conflict
settings by adapting the delivery to local circumstances [6].

Further, women and girls are disproportionately
affected by HIV/AIDS [7]. This is the case also in CAR—
women are hardest hit with 33.7% of deaths in the age
group 15-49 estimated to be caused by the disease in
2019 [8]. For men in the same age group, HIV caused
14.2% of deaths (ibid.). In the capital Bangui, HIV prev-
alence is 10.6% among women aged 15-49 [9]. ART is
available, but drug supply and costs can be unpredictable
because of insecurity [6], looting and mismanagement of
funds [10, 11]. The long and seemingly continuing history
of war, violence and insecurity has impeded both provi-
sion of health services and research on health.

Increasing testing coverage is one of the key preven-
tion strategies to curb the epidemic [12-15]. Globally,
HIV testing coverage is 75%, but this number occludes
large geographical disparities [14]. In CAR, HIV testing
coverage for the sexually active population was at 3.8%
in 2011, which was low compared to other countries [16,
17]. In contexts of generalised epidemics, WHO recom-
mends “Provider-initiated HIV testing and counselling”
(PITC), where patients who are already in health facili-
ties for other reasons will be offered an HIV test that they
can opt out of. Particular demographics can be reached
with early diagnosis and entry to care by introducing
PITC in health care settings that are known to and used
by that demographic. In the current study, we attempted
to evaluate whether PITC in a family planning clinic was
successfully reaching women of reproductive age. This is
a strategy to seize missed opportunities and increase test-
ing uptake specifically in the vulnerable group of women
of reproductive age [18].

Increasing HIV testing uptake is contingent on under-
standing the barriers to testing. Socio-economic status
(SES) could be one such barrier. Studies in Sub-Saharan
Africa have shown HIV Voluntary Counseling and Test-
ing (VCT) uptake among women to be positively associ-
ated with higher SES, despite free of charge testing [17,
19-21]. PITC has been shown to increase testing uptake
in both low, medium and high-income countries [22, 23],
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but the association between PITC uptake and SES of the
patient has not yet been investigated.

As of today, there is no research on HIV testing uptake
and SES in CAR. There are different ways of measuring
SES depending on the context [24, 25]. For low-income
countries, asset-based measures are common. The assets
included vary from one context to another, and can
change over time. At the time of this study, the last Mul-
tiple Indicator Cluster Survey (MICS) in CAR, measuring
SES through household assets and utility services, dated
from 2010 [9]. No measurement tool had been devel-
oped for post-war CAR. This study had two main aims:
to determine uptake of PITC among women of reproduc-
tive age in a conflict setting, when the test is integrated
in a family planning service, and to investigate whether
HIV testing uptake is associated with SES when the
test is free of charge. It also seeks to determine whether
PITC affects the uptake of family planning. As there is no
standard measure of SES in CAR, we needed to complete
two additional aims: to develop an asset-based measuring
tool to define SES in the target population, and to iden-
tify a low time- and resource consuming measure for SES
that could be used in later studies.

Methods

Study design

This sequential mixed-methods study consisted of two
parts: first, qualitative in-depth interviews as well as pilot
questionnaire interviews were carried out to develop a
measurement tool for SES with context-specific variables.
Secondly, a cross-sectional study assessed the uptake of
HIV testing and contraception, and examined the asso-
ciation between SES and HIV testing uptake.

Study setting

The study was conducted in a family planning clinic
within a maternity run by Médecins Sans Frontiéres
(MSE), in the Gbaya Dombia neighbourhood in Bangui.
Gbaya Dombia is a densely populated area, close to the
main market of Bangui. The neighbourhood is in the part
of town that is worst affected by the ongoing armed con-
flict in CAR. Fires, lootings, and shootings happen regu-
larly in the vicinity, which is also a stronghold for certain
armed groups. The maternity provides family planning,
HIV-testing, delivery, antenatal care, postnatal care, and
emergency services for victims of sexual violence. Due
to acts of violence in the vicinity, the clinic also regu-
larly receives victims with stabbing or gunshot wounds
for emergency care and referral, although this is not part
of the official service package. As all services are free of
charge and it is the only MSF family planning clinic in
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Bangui, clients come from all over the city to receive fam-
ily planning methods (Fig. 1).

The family planning methods offered were contra-
ceptive pills, injections, implants and condoms. Con-
traceptive injection was the most popular method. The
consultation capacity of the family planning clinic is
about 135 clients per week, but client volume varies
because of security incidents, making travels unsafe and
preventing clients from reaching the clinic. On insecure
days, the clinic would receive none or perhaps a handful
of clients from the immediate neighbourhood. On secure
days, the clinic would often receive its maximum capacity
of clients. Until 2017, free PITC and referral to ART was
only offered to victims of sexual violence and women in
the delivery unit. In 2017, MSF also implemented it as a
part of the family planning package. The patient flow was
re-organized in order to include the HIV testing while the
client was waiting for another consultation, so she would
not be required to stay longer or, as for all the services in
the clinic, to pay anything (Annex 1).

Study population, sample and recruitment

Qualitative interviews

Women representing different levels of SES were sampled
using purposive selection based on two factors—first, a
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team of local community health promoters advised on
the selection, secondly interviewees were asked to self-
identify as poorer, average or richer than their peers.
Inclusion criteria were that they lived in Bangui and were
aged between 15 and 49 years. For the pilot question-
naires, a larger group of women were selected using the
same criteria in addition to income source and amount.

Quantitative study

All women of reproductive age (15-49 years) living in or
around Bangui and attending the family planning service
between October 2018 and January 2019 were invited
to participate. Minors (15-17 years) were included only
with consent of a parent in addition to their own con-
sent. Pregnancy tests were offered to clients during the
family planning consultation, and pregnant women were
excluded from study participation due to a different med-
ical protocol for ART in case of a pregnancy, as well as no
longer being eligible for family planning.

Patient flow

The family planning clinic functioned on a first come-
first served basis, which meant that a long queue formed
in the early morning and patients waited for some time
before their consultation. General information about the

REPUBLIQUE CENTRAFRICAINE - Bangui - Origine des patientes en clinique de planning familial

RN2

Republic.

Pélémongo

Kpalongo  Zila

1t exchasvement & bul informase et

I SUCUNe KA Aton Pokique. Les frontibres of nor Dréaenies sur calla Canle NIMpbqUENt pas FagprObALION ofcieli de MSF

g
— S
N Y A
N
S

9 -~
oo

=¥

LEGENDE

~
s

a

Democratic
Republic ofums
the Congo

-
XD LA e Niienes

Fig. 1 Map of Bangui. Location of Gbaya Dombia maternity, and geographic origin of study participants (N=1419)
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contraception and HIV service, as well as information
about the current study, was presented by the staff in the
waiting area. As part of the patient flow, all patients came
into a private room where they received an individual
explanation of the study and could confidentially choose
whether to consent to participation. This happened after
their initial PITC consultation, while they were wait-
ing for the test result. They then continued to the family
planning consultation (Annex 1).

Sample size

For qualitative interviews, sample size was determined
by saturation (see data collection). For pilot question-
naires, inclusion went on purposively until there was
enough variation in the responses to distinguish three
different groups—a total of 20 pilot questionnaires were
administered. For the main data collection, sample size
was determined based on studies from Zambia [19],
Ethiopia [20] and Nigeria [21], allowing us to assume
testing uptake of approximately 90% in the mid and high
SES groups and 85% in the low SES group. Sample size
requirements were calculated as n=(Za/2+ Zp)2*(p1(1
- pl)+p2(1 — p2))/(pl — p2)2, where pl is the propor-
tion of group 1 (low SES), p2 of group 2 (mid-high SES),
a is the probability of type I error, B is the probability of
type II error, and Z is the value of a or B. Alpha prob-
ability was set to 0.05 and power to 80%. This indicated a
need of 563 participants in the low SES group and 844 in
the mid and high SES groups: a total of 1407 participants
were needed for the study. 1510 clients were seen by the
research assistant and were offered study participation.
Of these, 59 clients under 18 were excluded from partici-
pation, having no parent present for consent, and three
patients were excluded because of pregnancy. 29 clients
declined to participate. 1419 eligible clients consented to
participate in the study. Inclusion rate was thus 94% and
participation rate 98%.

Data collection

As a preliminary study to inform the choice of variables
to include in a SES questionnaire, in-depth interviews
were carried out with six women in the target population.
A semi-structured interview guide was used. Five par-
ticipants were interviewed in the local language, Sango,
using an interpreter. The last one preferred French. Inter-
views were noted, transcribed into French and analysed
thematically to identify factors that can distinguish SES
levels in the local context.

Based on the information collected, variables and a
points matrix to distinguish levels of each variable were
included in a preliminary questionnaire, which was pilot
tested. Questions and wording were adjusted to be locally
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culturally pertinent and understandable, and expanded to
capture distinguishable variation between three levels of
SES. The finalised questionnaire was administered to the
recruited participants, who received an anonymous par-
ticipation number. Questionnaire data for all 1419 par-
ticipants were collected by one trained female research
assistant. Data collection took place from October 2018
to January 2019.

Variables
HIV testing and contraception uptake
PITC uptake data (yes/no) were recorded by the HIV
counsellor who performed the HIV consultations, then
reported back to the research assistant at the end of
each day. Contraception uptake (yes/no) was recorded
in patient medical files by the midwife as per standard
routines in the consultation both for new and return-
ing patients, then collected from the file by the research
assistant at the end of each day and entered in the par-
ticipant form. Participant participation numbers were
matched to names in a register. The research assistant
used this register to retrieve the correct medical files.
Age in years; area of residence; previously tested for
HIV (never tested or year of last test); knowledge of sta-
tus (known/unknown) were also collected.

Questionnaire data (Annex 2 and 3)

Information on 16 variables was collected from the ques-
tionnaire, as detailed in Table 1: level of education (both
in number of years and level obtained); marital status;
type of housing; time since last move; number of chil-
dren<15 years; number of children<15 years to feed;
% household members<15 years; head of household;
source of income; second source of income; number of
household members per breadwinner; savings in Cen-
tral African Francs (FCFA) per week; mobile phone use
as amount spent on credit per week; access to phone
in household (yes/no); number of days per week with
enough food and last food shortage.

SES measures

Participants were given a total asset-based SES score by
adding up points attributed to each variable in a point
matrix in Table 1.

Five SES measures were calculated based on the point
matrix, as seen in Table 2. SES 1 included all 16 variables.
SES 2 was calculated excluding head of household, mari-
tal status, education and N children<15 years, which
were considered to be potential confounding variables
in the DAG (Fig. 2) as they can be associated both the
exposure SES and the outcome testing uptake. Principal
Component Analysis (PCA) was performed and allowed
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Table 1 Point matrix for SES measures
Variable 0 points 1 point 2 points 3 points 4 points 5 points
N children to feed >3 3 2 1 0
N people per breadwinner >9 58-9 24-57 1-23
% of household < 15 years >60 50.1-60 44.5-50 334-444 0-333
Saving per week None <1000 1000-2900 3000-5900 >5900
Phone use No phone 0 1-499 500-999 1000-1499 Over 1500
Income type 1 Nothing Agriculture Family member Trade/services Paid work
Income type 2 Nothing Agriculture Family member Trade/services Paid work
Housing type Homeless Camp Host family Rented house Owned house
Last food shortage Yesterday This week Last week Last month Never
Enough food (days per week) 0 1-3 4-6 7
Last move <2 months 2-6 months 7-12 months 13 months- 5 years 6-10 years > 10 years
Phone in household No Yes
N children <5 years* Over 3 3 2 1 0
Head of household* Participant Acquaintance/ relative Grandparents Parents Partner Husband
Marital status® Widowed Divorced Single Cohabitating Married
Education level* None Pre-school Primary Middle High University
" Also a potential confounding variable
Table 2 Variables included in SES measures
SES 1 (range: 0-63 points) SES 2 (range: 0-45 points) SES 3 (PCA, range SES 4 (PCA, range SES 5 (PCA, range
0-21 points) 0-15 points) 0-31 points)
N children to feed N children to feed N children to feed Income 1 N children< 15
% household < 15 years % household < 15 years Last food shortage Income 2 % household < 15 years

People per breadwinner
Housing type

Last move

Income 1

Income 2

Phone use

Phone in household
Saving per week

Last food shortage
Weekly food shortage
Head of household
Marital status
Education

N children < 15 years

People per breadwinner
Housing type

Last move

Income 1

Income 2

Phone use

Phone in household
Saving per week

Last food shortage
Weekly food shortage

Weekly food shortage
Phone in household
Head of household
Marital status

People per breadwinner
Saving per week

Phone use
Housing type
Head of household
Marital status
Education

calculation of three further SES measures (SES 3-5) by
including only the variables that had a factor score above
0.3 on components that were above the drop on Cattell’s
scree test [26]. These three measures are thus composed
only of the variables that loaded on the first three PCA

components.

Statistics

IBM SPSS (version 26) was used for analysis. Cases with
any missing data were excluded, leaving measures appli-
cable for 1385 participants. Nominal bivariate analyses
were performed with Chi square tests, and Fisher exact

tests when numbers were low. Independent samples
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t-test was used to evaluate differences in mean outcome
for continuous variables. Logistic regression (odds ratio
(OR), 95% confidence intervals (CI)) was used to inves-
tigate the association between each of the five measures
of SES (continuous and in 3 groups), and the binary out-
come of HIV testing uptake. Based on literature search,
hypothesized associations between exposure, outcome
and co-factors were assessed using a Directed Acy-
clic Graph (DAG) in Fig. 2. Potential confounders were
included in a multivariable regression model. Two-sided
p-values <0.05 were considered statistically significant.

Sensitivity analyses

As food security was found to be an important factor
in the qualitative interviews, sensitivity analyses were
performed by double-weighting variables on food secu-
rity. In another sensitivity analysis, participants who
had been tested in the last year, i.e. since the beginning
of 2018, (N =988) were excluded, to account for the fact
that people may refuse testing if they have been tested
recently. Sensitivity analysis on the PCA measures was
done by creating an SES measure including the variables
that loaded more than 0.7 on each component, and test-
ing for association with HIV testing uptake. Lastly, each
confounding variable was checked separately by logistic
regression.

Results

Participant characteristics

The six interviewees for the qualitative part all lived in
the 5% arrondissement, were aged from 21 to 60, and
had at least one child. Their education ranged from none
to 1% year of university, and they had various sources of
income. Background characteristics of participants in
the quantitative study are presented in Additional file 1:
Table 1. The mean age was 24.3 years (SD 5.04). Most of
the women, almost 60%, were aged 18—24 years. Approx-
imately 19% were married, whereas more than half were
cohabitating with a partner. The large majority (95%) had
children under the age of 15 years, 74% and had between
1 and 3 children, with a median of 2 children. Respond-
ents had a mean of 7.8 years of education, i.e. had started,
but not completed, secondary education. 10% of the
women had never attended school.

In-depth interviews

All six interviewees mentioned a stable access to food
and strong social support as characteristics of the
wealthy. In this setting, these are more reliant factors
than material household items. Most interviewees men-
tioned widespread looting happening at regular inter-
vals. Household items would therefore come and go, and
investments made may be lost in the next episode of civil
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unrest. People with a social network such as family sup-
port or business contacts, would most likely recover from
the losses quicker than those who were alone. A ques-
tionnaire was therefore designed to be sensitive to social
support and food supply in addition to material assets.

Socio-economic characteristics
Socio-economic characteristics of the participants in
the quantitative part (N=1419) are found in Additional
file 1: Table 1. The median number of household mem-
bers was 6, ranging from 1 to 47. More than a third of
participants lived in households with more members
under the age of 15 than above. Almost two thirds of
households had one sole breadwinner. Breadwinners had
on average 5.7 people to support, ranging from 1 to 28.
The 29% participating in informal saving groups, “ton-
tines” (a typical local system for collective saving outside
of banking systems), saved a mean of 3311 FCFA/5.5 USD
(SD 2409.7) per week. Those owning a mobile phone
spent a mean of 743 FCFA/1.2 USD per week on credit
(SD 733). A substantial 39.5% of participants reported
being short on food at least one day every week.

HIV testing

The measured outcome was HIV testing uptake (yes/no),
where 87.7% accepted testing (yes). Those who had not
been tested recently (since the beginning of 2018), were
significantly more likely to accept testing (OR=3.8, 95%
CI 2.3-6.0). 13.5% of those who were tested had never
been tested previously. Contraception uptake was 95.5%,
on par with uptake before implementation of HIV PITC
which was at 94% the month prior to the beginning of
the study. Contraception uptake did not vary signifi-
cantly according to testing uptake. Married women had
a 60% lower odds of opting to get tested (OR=0.4, 95%
CI 0.3-0.5 crude), as did women in households headed
by their husband (OR=0.4, 95% CI 0.3-0.6). Younger
women were less likely to get tested (OR=0.96, 95% CI
0.93-0.99), every increase of 5 years in age meant an 18%
higher chance of testing uptake.

The matrix-based measures SES 1 and 2 (Table 2)
were not statistically significantly associated with test-
ing uptake (Table 3 and Fig. 3). SES 1 was also tested as a
continuous variable, but was not significantly associated
with testing uptake whether crude (OR=0.99, 95% CI
0.97-1.02) or adjusted (OR=1.01, 95% CI 0.97-1.04).

Principal component as proxy for SES

None of the components in the PCA analysis explained
a substantial amount of variation in the sample (maxi-
mum 16.1%). The component with highest eigenvalue
(SES 3) included the variables marital status, weekly food
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shortage, last food shortage, number of children to feed
and phone in household, with a factor score above 0.3.
Among the PCA-based measures, the highest level of
SES 3 had a significantly lower testing uptake compared
to the lowest level (OR=0.44, 95% CI 0.29-0.68). The
association disappeared when controlling for marital sta-
tus (OR=1.08, 95% CI 0.57-2.05). Marital status in itself
explained most of the variance in SES 3, and was associ-
ated with testing uptake.

Sensitivity analyses

When the model was restricted to participants “not
tested in 2018 or 2019” (N =423) the negative association
between high SES and HIV testing uptake was stronger
(OR=0.47, 95% CI 0.16—1.39) but not statistically signifi-
cant. The model was also tested with a measure of SES
with double weighting of food security variables — asso-
ciation with testing uptake was almost the same and not
significant. No significant association was found between
the SES measure including the variables that loaded more
than 0.7 on each component, and HIV testing uptake
(OR=0.98, 95% CI 0.89-1.08). Marital status and head
of household were significantly associated with the out-
come, where married women and women living in house-
holds headed by their husband were less likely to accept
HIV testing. Younger women were significantly more
likely to get tested. Education and number of children
were not significantly associated with the outcome.

Discussion

In this study of 1419 women aged 15-49 years attend-
ing a family planning clinic in CAR, testing uptake was
high, at 87.7%. There was high and unchanged contracep-
tion uptake. Although HIV testing uptake was somewhat
lower in the high SES groups, we found no significant
association between SES and testing uptake, regardless of
whether an asset-based or factor-based measure of SES
was used. However, marital status was strongly and sig-
nificantly associated with testing uptake.

In the current study, HIV testing uptake was higher
than in comparable studies, although those studies are
not from conflict settings. In previous studies on PITC
from Zambia, Ethiopia, Zimbabwe and South Africa,
uptake ranges from 43.5% to 70.5% in clinic-based sam-
ples [27-30]. The South African study investigated test-
ing uptake among women and reported an uptake of only
43.5%, but the most common reason for refusal was to
have been recently tested. The difference in uptake might
be that testing in general was more available in South
Africa than in CAR. Our results may thus be a reflec-
tion of the overall health situation in CAR; the coun-
try is ranked number 162 out of 162 countries on the
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Fig. 3 Forest plot displaying odds ratios (95% Confidence intervals) for SES 1-5* with the outcome HIV testing uptake (yes/no), controlling for age,

marital status, education and number of children under 15

Sustainable Development Goals (SDG) index for 2019
[31], with a widespread lack of health services including
access to HIV testing.

We found a somewhat lower testing uptake among
the higher compared to the low SES group in the cur-
rent study from CAR. As opposed to our results, stud-
ies from Nigeria [21] and Ethiopia [20] showed that
HIV testing uptake among women increased incremen-
tally with SES. These studies had community-based
sampling in a VCT setup and explain the association as
possibly due to opportunity cost of testing. In the PITC
setup, we excluded cost and opportunity cost as bar-
riers to HIV testing in the sample, and made the test
equally available to all participants. Our study indicates
that low SES was not a barrier to HIV testing. Although
we cannot exclude opportunity cost entirely as our
sample is not community based, there is variation of
SES in the sample, which can indicate that the clinic is
accessible to women of varying SES. We also know that
the patient volume varied largely according to security
incidents that made travels difficult no matter which
SES a woman had — the one-stop integrated service
would therefore make HIV testing more available in
contexts where visits to a health facility are potentially
risky. This is a strong argument for implementing PITC
in free-of-charge sexual and reproductive health struc-
tures as a measure to reach women in insecure settings,

including women with low SES. PITC would be suitable
in a variety of facility types including community-based
services as shown in other contexts [32].

The high contraception uptake of over 90% reflects
the fact that contraception was the primary reason
why patients came. Further, in the current study, par-
ticular measures were taken to avoid informal pay-
ments for this free service, otherwise common in CAR.
Measures were also taken to ensure full confidentiality,
which also may have contributed to the high uptake.
General health information about HIV and testing was
given before enrollment in PITC, which might also
have encouraged testing uptake. The study thus shows
that HIV testing as part of PITC was effectively imple-
mented in the patient flow. This current study informed
practices at the project level and has shaped operations
after completion. The data has been used to inform our
local partners in CAR including the Ministry of Health.
This manuscript aims to share the data and experiences
with the greater public health community.

We found a strong and significant association between
being married and lower HIV testing uptake. An asso-
ciation between marital status and HIV testing uptake
has been found in other studies on VCT [33-35]. It has
been explained by married women feeling less at risk
of HIV [33], or that partner disclosure may be a bar-
rier for married women to undergo HIV testing [34, 35].
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The association between marital status and HIV testing
uptake thus necessitates further study. Marital status
was also found to be a strong confounder of the associa-
tion between SES and HIV testing uptake in the current
study. This could possibly be explained by the local tradi-
tion of dowry, making wealthier men more likely to get
married, and married women become part of wealthier
families. In poorer families it is common that couples live
together and form a family without being legally married.
If, as indicated in other studies, married women feel less
need to get tested, this may further affect the association
between SES and testing uptake.

Strengths and limitations

The current study is the first to study the association
between SES and HIV testing uptake in CAR, and in a
conflict setting. It is also one of few studies investigat-
ing this association in a clinic-based PITC setting [32,
36, 37]. Further, for the first time a local measure of SES
was developed that can be used in future studies. Based
on in-depth interviews, this measure was less focused
on assets and more focused on social support, access to
food and consumption/saving as this was found appro-
priate in this setting of conflict and looting. All data were
collected and encoded specifically for the study, by one
single person trained for the study, to reduce information
bias. Data collection was done in a confidential room,
and the purpose of the study was carefully explained to
each participant, in order to avoid stigma around ques-
tions revealing poverty and low social status, which could
skew data towards a higher SES. Confidentiality of HIV
test results was also ensured by having a separate room
for the PITC. Questions and translations were thor-
oughly tested and adapted to ensure understanding and
pertinence, and local cultural idiosyncrasies (like calling
a partner “husband” in a non-marital relationship) were
considered and corrected for during interviews. The par-
ticipation rate of 98% can be attributed to the fact that
MSEF is highly trusted after years of providing maternal
care in the neighborhood.

There are some limitations. Fifty-nine patients under
18 years were excluded from participation—age in the
sample was therefore slightly skewed towards older age.
Further, the poorest segment of the population may be
under-represented because of opportunity cost of com-
ing to a health facility at all—this group may differ from
the sample population regarding testing uptake. As this is
a clinic-based sample, we cannot exclude that PITC, on
a community level, may be associated with SES in terms
of opportunity cost. This should be kept in mind when
comparing these findings to cross-sectional studies with
random community-based samples.
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Religion could be an unmeasured confounder that may
influence testing uptake. Religious affiliation was not
investigated in this study, because of the sensitivity of
religion in this context at the time of the study. There may
be an association between religion and marital status in
this context, which was shown to be associated with test-
ing uptake. This should be considered in future studies.

In addition to a matrix, PCA was used to find the var-
iables that explained most of the variance in the data.
None of the components calculated had high enough
eigenvalues. The first component, SES 3, was the closest
proxy for SES: six variables explained 16.1% of the vari-
ance of the 16 variables used in the analysis. The com-
ponent did therefore not explain enough variation to be
considered reliable. Had we collected a larger number
of variables, PCA might have been more suitable. How-
ever, minimising time spent on the questionnaire was a
priority in this study, to not interfere with the patient
flow. Previous MICS studies in CAR have used stand-
ardized MICS questionnaires where wealth quintiles
are based on the DHS Wealth Index, which uses house-
hold assets and utility services as indicator variables
[38]. In an unstable setting such as Bangui, this might
not fully capture the complex effects of incidents of vio-
lence, where physical assets come and go whereas social
support, family situation and means of income will be
more constant sources of wealth. Including these lat-
ter factors can further nuance existing asset-based
measures in this context of conflict and violence. As no
other studies of SES measures have been performed in
CAR, the SES measures developed could be regarded as
a starting point to develop asset-based measures with
social nuances in further studies.

Conclusions
This study shows that PITC for HIV can be successfully
implemented in the patient flow at a family planning
service without affecting family planning uptake, while
achieving high HIV testing uptake. In the insecure context
of this study, the integration of several services can reduce
opportunity cost and risk for the patients and improve
HIV testing coverage for women of reproductive age.
Further, no association was found between test-
ing uptake and SES, which shows that when PITC is
offered free of charge, without additional wait, low SES
is not a barrier to testing uptake. To reach the UNAIDS
90-90-90 goals, we need strategies to increase HIV test-
ing in insecure areas with low testing coverage. Based
on this study, we highly recommend this clinic-based
PITC setup to reach women of childbearing age in low-
income, conflict-afflicted contexts.
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Annex 1
Patient flow in the clinic.
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Annex 2

Participant form including SES questionnaire. French version.
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FICHE PARTICIPANT

Numéro de participant:

Date de consultation:

Niveau d'éducation:

Enquéteur:
|JOUR 0
I QUESTIONNAIRE SOCIO-ECONOMIQUE
1 |AGE |
EDUCATION

) Maternelle Secondaire

Primaire Université

Colléege Aucune formation formelle
3 Combien d'années de scolarisation avez-vous fait en tout?

SITUATION MATRIMONIALE

4 Vit seule Divorcée
Vit en couple Veuve
Mariée Autre

LIEU DE DOMICILE

ler arrondissement

6earrondissement

5 2earrondissement 7earrondissement
3earrondissement 8earrondissement
4earrondissement Bimbo
S5earrondissement Autre

Type dedomicile

Cité/camp de déplacés

Chezunefamille hote

6

Ma maison Sans abris

Maison louée Autres
7 |Depuis quand vivez-vous dans votre logement actuel? |

SITUATION FAMILIALE
8 |Etes-vous chefdelafamille? Oui INon
9 |Si non, quelle est votrerelation avec lechefdela famille? |

A . Moinsde 15
Combien étes vous dansla famille? (par omsde 2> ans
10 ~ Entre 15 et 65 ans
tranche d'age)
Plusde 65 ans

11 |Combien d'enfants avez-vous de moinsde 15 ans?

12 |Combien d'enfantsde moinsde 15 ans dépendent de vous pour étre nourris?
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CONDITIONS DE VIE
L, L Agriculture Travail
Quelle est votre activité/source principale
13 . Parent Commerce
pour gagner votrevie? -
Rien Autre chose
L, Agriculture Travail
Avez-vous une seconde activité/source
14 . Parent Commerce
pour gagner votre vie? Quelle est-elle? -
Rien Autre chose
15 Combien de personnes de votre ménage participent a gagner laviedela
famille?
DEPENSES
16 . . Oui
Est-ce que vous participez dans une tontine? N
on
17 Si oui, combien contribuez-vous alatontine? tousles
16 s Oui
Avez-vous un téléphone portable?
Non
17 Est-ce que quelqu'un d'autre dansivotre ménageaun Qui
téléphone portable? Non
18 Combien avez-vous dépensé en crédits téléphoniques les 7 derniers jours?
touslesjours
19 Combien de jours par semaine pouvez- 1a3jours
vous manger autant que vousvoulez? 436 jours
jamais
20 Quelle est laderniere fois que vous n'avez pas eu assez a manger pour vous ou pour vos
enfants?
DEPISTAGE VIH PRECEDENT
21 |Avez—vous déjafait un dépistage VIH? Oui Non
22 |Sioui,enque|leannée?
23 |Vous connaissez déja votre sérologie? Oui Non
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DEPISTAGE VIH

Dépistage complété: |Oui | |Non |
Résultat dépistage: |Positif | |Négatif |
Si positif, structure d'orientation: |

I PLANIFICATION FAMILIALE
Méthode prise: |Oui Non
Type choisi: |
|JOUR30

SUIVI TRAITEMENT ARV

Contact pris avec structure d'orientation: |Oui |Non
Patiente venue en consultation: |Oui |Non
Traitement ARV initié: [oui [Non

Dated'initiation du traitement:
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Annex 3

SES questionnaire. English version.
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Interviewer:
Date:
Participant number:
__Question
1 AGE |
EDUCATION
2 Level of completed education:
Pre-school High school |
Primary school Higher education
Middle school No formal education
3 How many years of formal education do you have in total?
4 MARITAL STATUS
Living single Divorced
Living with partner Widowed
Married Other:
YOUR PLACE OF RESIDENCE
5 1er arrondissement 6e arrondissement
2e arrondissement 7¢e arrondissement
3e arrondissement 8e arrondissement
4e arrondissement Bimbo
5e arrondissement Other:
TYPE OF RESIDENCE
6 Refugee camp With a host family
Family owned house No residence
Rented house Other:
i [How long have you lived in your current residence?
HOUSEHOLD COMPOSITION
8 Are you the head of you household? Yes
No
9 If not, what is your relation to the head of household?
10 In your household, how many persons are in |Under 15: |
the age groups: Between 15 and 65
66 years or above:
1 How many children under the age of 15 do you have?
12 How many children under the age of 15 depend on you for food?
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LIVING CONDITIONS
13 What is you main source of |Agriculture Employed |
income? A family member Informal trade
None Other: [
14 Do you have a second |Agriculture Employed |
source of income? Which |A family member Informal trade
None Other: [

15 In your household, how many people contribute to the family's total

income?
SPENDING
16 Are you currently participating in a saving group (tontine)? ;zs
17 If yes, how much do you save? |FCFA every |
16 Do you have your own mobile phone? :1?
17 Do you have access to a phone in your household? ;?
18 How much phone credit did you spend in the last 7 days? [
19 Every day
How many days per week do you usually eat|4-6 days
as much as you feel like? 1-3 daysiweek
Never
20 When was the last time that you didn't have enough food to feed yourself
and the children?
HIV TEST
21 Have you ever been tested for HIV? ;zs

22 If yes, which year?

Do you know your HIV status?

Yes

No

Abbreviations

AIDS
ART
ARV
CAR
a
DAG

Directed Acyclic Graph

Acquired immunodeficiency syndrome
Antiretroviral treatment
Antiretroviral

Central African Republic
Confidence interval

FCFA
HIV

IDP
MICS
MSF
NGO

Francs de la Communauté Financiére Africaine

Human immunodeficiency virus

Identification

Internally displaced population

Multiple Indicator Cluster Survey
Médecins Sans Frontiéres (Doctors Without Borders)
Non-Governmental Organisation
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NSD Norwegian Centre for Research Data

OR Odds ratio

PCA Principal component analysis

PITC Provider-initiated testing and counselling

PK5 Point Kilométrique 5

PLWH People living with HIV

REK Regional Committees for Medical and Health Research Ethics
SDG Sustainable development goals

SES Socio-economic status

SD Standard deviation

SPSS Statistical package for social sciences

TSD Tjenester for sensitive data (services for sensitive data)
UN United Nations

UNAIDS  Joint United Nations Programme on HIV and AIDS
usb United States Dollars

VCT Voluntary counselling and testing

WHO World Health Organisation

Supplementary Information

The online version contains supplementary material available at https://doi.
org/10.1186/513031-023-00505-0.

Additional file 1. Participant characteristics and socio-economic variables
(N=1419).
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