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Background

The World Health Organization promotes antenatal care (ANC) as a package of health
interventions women receive during pregnancy. This study examined the association
between the number of ANC visits and the number of ANC components received in
Burundi.

Methods

This cross-sectional study used data from the most recent Burundi Demographic and
Health Survey (DHS) 2016/2017. The Burundi DHS is a household survey using a stratified
two-stage sampling design. We included all women aged 15-49 years who had a live birth
in the two years preceding the survey, and ANC for the pregnancy leading to the most
recent live birth in this period was analysed. We analysed women’s self-report of receipt
of eight routine ANC components. We used chi-square and ANOVA tests to examine the
distribution of the number of ANC visits and the number of components received among
ANC users, and linear regression to investigate the crude and adjusted association
between the number of ANC visits and number of ANC components received.

Results

Nearly all women (99.4%, 95% confidence interval, CI=99.2-99.6) reported receiving some
ANC; half (51.7%, 95% CI=49.8-53.6) reported receiving 4+ visits. The mean number of
visits among ANC users was 4.44, and this was only marginally higher (4.63) among
women who received 4+ ANC visits. Among ANC users, blood sample taken was the most
commonly reported ANC component (88.3%); urine sample taken was the least received
component (28.3%). Women’s report of blood pressure having been measured and iron
tablets or syrup taken were not significantly associated with number of ANC visits
(P>0.05); the probability of receiving the other six components increased with higher
number of ANC visits. The number of ANC visits was significantly associated with an
increasing number of components received in both bivariate (regression coefficient= 0.23;
95% CI1=0.18-0.28; P<0.001) and multivariable (adjusted regression coefficient= 0.21; 95%
CI=0.16-0.25; P<0.001) models.

Conclusions

Coverage with routine ANC components is suboptimal in Burundi among women who
receive the recommended four visits or more. While an increasing number of ANC visits
was associated with an increased number of ANC components reported, rigorous
mixed-methods research is needed to understand barriers and facilitators for improving
the quality of care according to the national guidelines, and thus also contributing to
achieving a high retention rate in the continuum of care.

The Sustainable Development Goal (SDG) 3.1 target aims  births occurred in 2020, with considerable disparities
to reduce maternal mortality ratio (MMR) to less than 70 among countries; the sub-Saharan African (SSA) region ac-
per 100,000 live births globally.! The most recent MMR es-  counted for 70% of maternal deaths worldwide.2 These high
timates show that 223 maternal deaths per 100,000 live levels highlight the gap in reaching the target by 2030.
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The World Health Organization (WHO) promotes antenatal
care (ANC) as a package of health interventions women re-
ceive during pregnancy.3 It presents an important oppor-
tunity for the prevention, diagnosis, and treatment of con-
ditions that could threaten the health of the woman and
unborn baby, as well as for providing information on nu-
trition, danger signs, family planning, and birth prepared-
ness.%5 Thus, good quality ANC for pregnant women is an
important component of health services aiming to improve
maternal and perinatal health.

WHO recommended focused antenatal care in 2001, with
four ANC visits during pregnancy for women with uncom-
plicated pregnancies; more otherwise.® The four visits in
this model are scheduled; the first visit is between 8 to 12
weeks after conception, and the three other visits should
occur between 24 and 38 weeks of gestation. In 2016, a
new standard model of at least eight ANC contacts was
recommended by WHO on the basis of improved perinatal
outcomes and women’s preferences.” Worldwide, countries
differ in the speed and manner of implementation of this
doubled number of the minimum recommended ANC visits
from four to eight. The coverage with four or more ANC
visits, a key indicator of ANC utilisation, increased in most
SSA countries in the past decades.8 However, a number of
studies which explored how the recommended components
of ANC contacts are adhered to found that increasing the
number of ANC visits does not always translate into better
content or higher quality of ANC.9-1! It is important to un-
derstand whether and how a higher number of ANC visits
influences the quality of ANC in order to inform the imple-
mentation of this new eight-visit model.

Burundi is a landlocked country with nearly 13 million
inhabitants, 87% of which live in rural areas.!? The total
fertility rate is estimated at 5.1.13 Burundi made impressive
progress in improving maternal health, but maternal and
neonatal mortality rates remain high. According to WHO,
MMR reduced from 874 to 594 deaths per 100,000 live
births between 2000 and 2020, an annual rate of reduction
of 2.9%.2 However, there is a threat of stagnation due to
low use of key maternal health services; 49% of pregnant
women received four or more ANC visits, and 47% initiated
the first ANC visit in the first trimester.!3 A positive
achievement is a reduction in home births over the past
decade (84% births occur in health facilities; 85% are as-
sisted by a skilled health personnel). However, this has not
translated into a commensurate reduction in maternal mor-
tality ratio toward reaching the SDG by the end of 2030.

The Burundi health policy is currently aligned with the
previous model of focused antenatal care (minimum of four
ANC visits). The 2019 Plan Stratégique National de la Santé
de la Reproduction, Maternelle, Néonatale, Infantile et des
Adolescents aims to improve utilization and quality of ANC
services. Specifically, it aims to increase the percentage of
health facilities offering high-quality ANC services from
62% in 2019 to 80% in 2023. It targets the quality of several
interventions, such as intermittent preventive treatment
for malaria, two or more doses of tetanus and diphtheria
vaccination, and HIV testing.14 It is therefore critical to
understand whether increasing the number of contacts

women have with the health system during pregnancy can
support such health policy targeting improvements in the
content and quality of ANC. Our understanding of the con-
tent and quality of ANC in Burundi is limited. Jiwani et
al analysed the timing and number of ANC contacts in
low- and middle-income countries, including Burundi, and
found a positive association between timely ANC initiation
(first visit in the first trimester of pregnancy) and the num-
ber and content of ANC.15 In addition, several studies fo-
cused on the coverage of four or more ANC visits during
pregnancy and its determinants. In contrast, another study
of the quality of ANC and associated factors in East Africa
excluded Burundi because the data for Burundi did not con-
tain all of the six ANC components used by the study to
capture the quality of ANC.16-18

The objective of this study was to estimate the percent-
age of pregnant women who used the recommended num-
ber of ANC visits and routine components of ANC using the
Burundi Demographic and Health Survey 2016/2017. Sec-
ond, we examine the association between number of ANC
visits and number of ANC components received.

METHODS
STUDY DESIGN AND DATA SOURCE

This is a cross-sectional study using data from the most re-
cent Burundi Demographic and Health Survey (DHS) 2016/
2017. The Burundi DHS is a national representative house-
hold survey using a stratified two-stage sampling design. To
design the frame, each of the 18 provinces in Burundi was
stratified into rural and urban strata. At the first stage, a
total of 554 primary sounding units were drawn from the
list of enumeration areas according to the general popu-
lation and housing census carried out in 2008. A number
of households in each of these clusters provided a list of
households from which a sample of 30 households per clus-
ter was drawn, both in urban and rural areas. Then, 3,180
households in 106 clusters and 13,440 households in 448
clusters were selected respectively in urban and rural areas.
All women age 15-49 who were usual members of the se-
lected households or who had slept in the households the
night before the survey were eligible for interviews. About
99 % of eligible women were interviewed.

For data processing, android-based computer tablets
programmed using a mobile version of CSPro were used.
The CSPro software was developed jointly by the U.S. Cen-
sus Bureau, Serpro S.A., and The DHS Program. A follow-
up of the data collection was regular at the office and field
level. The Work was assigned by supervisors and shared via
Bluetooth to interviewers’ tablets. At the end of each day,
the supervisors did initial data checks and edits and then
submitted data to the central servers via internet. At this
level, data were checked again in order to detect any errors,
which were communicated back to the field teams for cor-
rection. Data were checked lastly in the central office to re-
solve any errors that were not corrected by field teams dur-
ing data collection.

Detailed information about sampling, data collection
methodology and data analysis is available elsewhere.!3
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Among women who were interviewed, information about
ANC use and components of ANC received was collected for
the most recent pregnancy, which resulted in a live birth in
the 5-year recall period of the survey.

POPULATION

We included all women aged 15-49 years who had a live
birth in the two years preceding the survey to maximise the
accuracy of recall of ANC use. ANC for the pregnancy lead-
ing to this period’s most recent live birth was analysed.

DEFINITIONS

Women were asked how many ANC visits they received dur-
ing pregnancy. We considered women who reported at least
one facility-based ANC visit to be ANC users. Among ANC
users, those who reported receiving at least four visits were
considered as having had adequate ANC. Coverage of ad-
equate ANC was defined as the percentage of all pregnant
women in the sample who received 4 or more ANC visits.
Next, we examined the content of ANC based on ANC users’
responses to questions about various components of ANC.
Eight components were captured on the survey and used in
this analysis:

1. iron tablets or syrup taken at least one day during
pregnancy,

2. drugs for intestinal parasites taken,

3. blood pressure having been taken at least once during
pregnancy,
urine sample taken at least once during pregnancy,

5. blood sample taken at least once during pregnancy,

6. intermittent preventive treatment for malaria (sul-
fadoxine-pyrimethamine [SP]/Fansidar) at least one
dose during pregnancy,

7. tetanus protection (defined as women who received
two injections during pregnancy or who were pro-
tected before the index pregnancy [have already re-
ceived 2 or more injections and the last within 3 years
before birth or 3 or more injections the last within 5
years before birth or 4 or more the last within 10 years
before birth or 5 injections or more before birth]), and

8. HIV testing services received in the context of ANC.13

For each component, if the woman responded yes (com-
ponent received), the value assigned was 1; otherwise (did
not receive or response do not know/missing), the value
was zero. For HIV testing services, value 1 was assigned
if the response to all following questions was yes: talked
about HIV transmitted from mother-to-child, talked about
things to do to prevent getting HIV, talked about getting
tested for HIV, tested for HIV as part of ANC visit, obtained
HIV test result as part of ANC.

Among users of ANC, we examined the receipt of each
of the eight components separately, as the number of com-
ponents received (continuous variable range 0-8) and as a
complete package (received all eight components = 1, re-
ceived fewer than eight =0).

COVARIATES

Demographic, obstetric, and socioeconomic characteristics
were considered as covariates. They were selected consid-
ering their availability on the DHS and relevance for the
utilisation of ANC services as shown in published litera-
turel®-21, Anderson’s behavioral model for healthcare use
was adapted to select explanatory variables; several studies
have used this model to investigate the determinants of
the ANC services utilization.!%20 The variables include:
woman’s age group in years (15-24, 25-34, 35+) at the time
of survey; woman’s education level (no education, primary,
secondary or higher); marital status at time of survey (mar-
ried, living with a partner, other [never in union, divorced,
widowed or separated]); household wealth quintile as con-
structed by the DHS program; religion (Catholic, Protestant
or other); residence (rural, urban); region (Bujumbura
mairie, Southern [Makamba, Rutana, Bururi, Rumonge],
Western [Cibitoke, Bujumbura rural, Bubanza], Northern
[Ngozi, Kayanza, Kirundo, Muyinga], Eastern [Ruyigi,
Cankuzo, Karuzi], Centre [Gitega, Muramvya, Mwaro];
woman’s exposure to mass media (yes if exposure at least
once a week to one of the media: radio, magazine or in-
ternet; otherwise no); woman’s healthcare decision-making
about the woman’s own health (alone or with partner, part-
ner alone or someone else); woman’s perceived distance to
health facility (big problem, to a big problem); woman cov-
ered by a health insurance (yes, no); parity at index preg-
nancy (first, second, third, fourth or more); and wantedness
of index pregnancy (wanted then, later, wanted no more).

ANALYSIS

Description of the study population was done using fre-
quencies and percentages with 95% confidence intervals
(CI). We calculated the percentage of women attending at
least one ANC visit and the percentage of ANC users at-
tending 4+ visits. Then, we estimated the percentage of all
ANC users and all users of 4+ ANC visits who received each
component of ANC and the whole package of eight com-
ponents. In bivariate analysis, we examined the association
between the number of ANC components (continuous vari-
able from zero to eight) and each category of the selected
variables. The statistical significance was tested by a chi-
square (svyschisq) test for the categorical dependent vari-
able and analysis of variance (ANOVA) for the numerical
dependent variable (mean of number of the component). A
p-value <0.05 was considered statistically significant. Sec-
ond, we fitted a series of bivariate linear models, including
the primary exposure (number of ANC visits as a contin-
uous variable from zero to ten) to identify potential con-
founders. Finally, multivariable statistical analyses using a
generalized linear model (GLM) approach were carried out
to estimate the association between the number of ANC
visits and the number of ANC components received when
adjusted for confounding. This explanatory model included
only variables that changed the regression coefficient by
more than 10% or showed a significant association with the
mean number of ANC components. Since the interest out-
come and the primary exposure are continuous variables,
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Poisson regression model might have been appropriate.2!
However, using Poisson regression assumes that the mean
of the distribution is equal to the variance, which may al-
ways not correct; variance can either be larger (over disper-
sion) or smaller (under dispersion) than the mean. The vi-
olation of equidispersion produces invalid inferences when
using Poisson regression and negative binomial regression
may be recommended in that case.2Z The key variables —
number of ANC visits and the number of ANC component—
were over dispersed. Thus, we used negative binomial re-
gression model for the regression coefficients estimates.
Due to the complex survey design used in the DHS, ad-
justments for sampling using weights, strata and clustering
were applied in all analyses.23 All statistical analyses were
conducted using R package version 4.2.2.24

RESULTS

Table 1 presents the demographic, obstetric and socioeco-
nomic characteristics of the 5,261 women who had a live
birth in the two years preceding the survey. Half of the
study sample were 25-34 years old; 43.7 % and 44.3 % re-
ceived no formal education and attained primary school,
respectively. The majority of women lived in rural areas
(91.0%), and about a third in the Northern (31.0%) region.
Approximately 64.2% wanted the last pregnancy at the
time, and for 17%, it was their first birth. Women with
four or more previous pregnancies represented about half
of the sample (48.2%). Nearly all women (99.4%, 95%
CI=99.2-99.6) reported receiving some ANC. The distribu-
tion of number of ANC visits among ANC users (n=5,227) is
shown in Figure 1. The maximum reported number of vis-
its was ten, and the median number of visits was 3.6. Half
of ANC users (51.7%, CI 95%=49.8-53.6) reported receiving
an adequate number of visits (four or more).

Among ANC users (n=5,227), we examined the percent-
age who reported receiving each of the eight measured
ANC components. Blood sample taken was the most com-
monly reported component (88.3%), followed by tetanus
protection (78.8%). Urine sample taken was the least re-
ceived component (28.3%) (Figure 2). Online Supplemen-
tary Document, Table S1 shows the percentage of ANC
users and adequate ANC users who received each compo-
nent of care. A bivariate analysis of the receipt of each ANC
component among ANC users is shown in the Online Sup-
plementary Document, Table S2. The component with the
least variability across demographic, obstetric and socioe-
conomic categories was having had a blood sample taken.
Geographic region was the covariate with the highest dif-
ference in receipt of ANC components, with significant
variation across regions found for all eight components.

The total number of components received by ANC users
ranged from zero to eight, with a mean of 4.44 (CI
95%=4.37-4.51). Less than 1% of ANC users did not receive
any care component, and 2.4% (95% CI=1.9-3.0) reported
receiving all eight components (Figure 3). Among adequate
ANC users (n= 2,726), the mean number of components re-
ceived was 4.63 (CI 95%=4.55-4.72), with 3.4% receiving all
eight components.

Bivariate analysis assessing the association between the
number of ANC visits and the receipt of each individual
ANC component showed that women’s reports of blood
pressure having been measured and iron tablets or syrup
taken were not significantly associated with the number of
ANC visits (p>0.05), Figure 4. The probability of receiv-
ing the other six components increased with an increasing
number of ANC visits.

DETERMINANTS OF THE NUMBER OF COMPONENTS OF
ANC RECEIVED

The result of ANOVA test examining variation among the
number of components received by selected covariates is
in Table 2. The number of ANC components received was
significantly associated with women’s age group, education
level, marital status, household wealth quintile, religion,
region and residence. The number of ANC components re-
ceived was positively associated with the number of ANC
visits (p<0.001), rising from a mean of 3.53 among ANC
users with one visit to 5.50 among those with 10 visits.
Table 3 shows the results of the linear regression of factors
associated with the number of ANC components received
among ANC users. The number of ANC visits was signif-
icantly associated with the increasing number of compo-
nents received in both bivariate (regression coefficient=
0.23; 95% CI=0.18-0.28; p<0.001) and multivariable (ad-
justed regression coefficient= 0.21; 95% CI= 0.16-0.25;
p<0.001) models. Other variables significantly associated
with the number of ANC components received were region,
education, household wealth, religion, residence, coverage
by health insurance, and parity.

DISCUSSION

This study examined key clinical interventions offered dur-
ing ANC and investigated whether, in Burundi, a higher
number of ANC visits is associated with the number of ANC
components received. The coverage with any ANC among
pregnant women in Burundi was more than 99%. However,
only half of them received an adequate number of visits
(four or more). These findings indicate that the very high
utilisation of ANC did not translate into high continuity of
care. Existing literature points to some factors that affect
the number of ANC visits, including income, residence, ed-
ucation, parity and quality of the health system.25-27 An-
other factor known to influence the number of ANC visits
is early ANC initiation (in the first trimester). According to
the study from Tanzania, this can contribute to 51% of the
changes in the number of adequate ANC visits.2> The qual-
ity of ANC is among the strongest drivers of retention in
maternal care.28 Our findings indicate that this low con-
tinuity of care might be at least partly related to the low
quality of ANC.

When looking at components of ANC reported by women
as a proxy for quality of care, we found that a blood sample
taken was the most commonly performed ANC component
(9 in 10 ANC users). This was inconsistent with findings
from other SSA countries, which reported that blood pres-
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Table 1. Characteristics of analysis sample of women aged 15-49 years reporting a live birth in the two years
preceding the survey (n=5,261)

Characteristics Number % 95% Cl
Woman'’s age group (years)
15-24 1353 26.0 24.6—27.4
25-34 2682 50.7 49.1-52.2
35+ 1226 233 22.0-24.6
Woman'’s education level
No education 2198 43.7 41.7—45.7
Primary 2281 443 42.5—46.9
Secondary or higher 782 12.0 10.7—13.3
Marital status at the time of survey
Married 3579 66.7 64.8—68.5
Living with partner 1204 24.3 22.6—26.1
Other 478 9.0 8.1-9.9
Household wealth quintile
Poorest 1080 221 20.5—23.6
Poorer 1086 22.0 20.5—23.6
Middle 1032 20.7 19.4—22.0
Richer 966 18.9 17.6—20.2
Richest 1097 16.3 14.4—18.3
Religion
Catholic 2952 56.3 54.7-58.6
Protestant 1820 34.9 32.7-37.0
Other 489 8.8 7.6—10.0
Residence
Urban 863 9.0 7.1-11.0
Rural 4398 91.0 89.0-92.9
Region
Bujumbura mairie 225 4.8 3.3—6.3
Western 899 16.9 15.1-18.7
Northern 1298 310 29.0-33.1
Southern 1052 17.5 15.7—-19.2
Centre 843 15.0 13.4—16.5
Eastern 944 14.8 13.3—16.3
Woman'’s exposure to mass media
Yes 2504 45.6 43.8—47.4
No 2757 544 52.6—56.2
Woman'’s healthcare decision-making
Yes 3445 64.9 63.1-66.6
No 1816 35.1 33.3—36.9
Woman'’s perceived distance to a health facility
Big problem 1272 33.1 30.9-35.4
Not a big problem 3489 66.9 64.6—69.1
Woman covered by health insurance
Yes 1330 234 21.6—25.1
No 3931 76.6 74.9—78.4
Parity at index pregnancy

1 940 17.2 16.1-18.4
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Characteristics Number % 95% Cl
2 909 17.3 16.2—18.5
3 912 17.2 16.0—18.3
4 or more 2500 48.2 46.8—49.7
Wantedness of index pregnancy
Wanted then 3350 64.2 62.7—65.7
Wanted later 1414 26.0 24.7-27.4
Wanted no more 497 9.8 8.9—10.7
CI - confidence interval.
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Figure 1. Histogram of frequency of number of ANC visits among ANC users (n=5,227)

sure measurement was the component with the highest
coverage.l129 The respondents were asked whether the
blood sample had been taken once for their most recent
pregnancy. However, there were no other questions to know
the nature of the test done using that sample blood, hence
possibly reflecting a commitment to HIV testing. On the
other hand, blood pressure, which should be measured on
multiple occasions during ANC, showed a relatively low
coverage among ANC users (49%). The method using a cuff
around the arm and a device that inflates the cuff is com-
monly used in Burundian health facilities. We suggest fur-
ther research to understand the reasons for the lack of
blood pressure monitoring among pregnant women, in-
cluding the availability and functionality of equipment and
training of health workers. Urine tests are a key interven-
tion for pregnant women because they can detect early
health problems such as diabetes, urinary tract infections
and preeclampsia.30 However, urine tests were the least
performed ANC component in our study, which might be
due to a lack of guideline implementation, availability of

consumables, and functional laboratories in health facili-
ties in Burundi.

A key finding of this study was the high variation in
the receipt of ANC components across regions within the
country; this was found for all eight components. According
to a study from Nigeria, the geographic location of resi-
dence influences receipt of ANC services.3! Blood samples
taken and HIV testing services received were the compo-
nents with the least variability across demographic, obstet-
ric and socioeconomic factors, possibly due to these inter-
ventions being universally routinely implemented by the
vertical HIV program. A qualitative study is needed to un-
derstand the accessibility, availability, and acceptability of
each ANC component in the Burundian context. Consid-
ering ANC components as a package, we found that less
than 5% of ANC users received all eight ANC components.
This is consistent with the findings of a study from Ethiopia
(3.3%) and an analysis of data from 20 countries in SSA
(5%) which explored also the ANC components.32:33 How-
ever, almost all ANC users reported having received at least
one care component; this suggests that the high utilisation
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Figure 3. Distribution of the number of ANC components received by ANC users (n=5,227)

of care by women is not matched by high quality of services.
We suggest further investigation of the quality of maternal
health care and its impact on the continuum of care during
pregnancy in the context of Burundi.

We also assessed the association between the number of
ANC visits and each ANC component received and found
that iron supplementation and blood pressure being mea-
sured were not significantly associated with the number of
ANC visits. In effect, this means that despite multiple op-

portunities (ANC visits), the effective coverage of these key
ANC interventions remained low. The number of ANC vis-
its should increase the likelihood of receiving ANC compo-
nents, particularly those which should be given at multiple
visits. For instance, according to WHO recommendations,
blood pressure measurement is an essential component of
ANC to be taken at each visit 7. We suggest further research
to understand why more ANC visits are not associated with
higher chances of blood pressure measurement and iron
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Figure 4. Percentage of women receiving each ANC component by category of number of ANC visits (n=5,227)

tablets or syrup consumption among ANC users in Burundi.
It is possible that women receive ANC in the same health
facilities during pregnancy and some of these health fa-
cilities are not providing some of the ANC components to
women during any ANC visit. Additionally, it is also pos-
sible that some of the less invasive components of ANC
might not be easily remembered by women; especially if
women do not receive an explanation or test results. Lastly,
studying ANC components as a package, we found that an
increase in the number of ANC visits was significantly as-
sociated with the receipt of a higher number of ANC com-
ponents. Every additional ANC visit was associated with
an increase of 0.21 of an ANC component in multivariable
analysis, which is consistent with several studies from other
SSA countries.2%34

STRENGTHS AND LIMITATIONS OF THE STUDY

This study used nationally representative household survey
data with a large sample size. We included births in the two
years preceding the survey to reduce recall bias. The sur-
vey was conducted in 2016/2017, and all information on the
use of ANC and components received were self-reported by
women, potentially leading to some social desirability bias.
In addition, due to the survey skip pattern, women who had
a miscarriage or stillbirth were not included in the sam-

ple. These factors together could cause that our results of
the already low percentage of ANC users who received ANC
components might be slightly overestimated. In addition,
we could not assess the receipt of some key ANC compo-
nents such as nutrition, danger signs of pregnancy, or fam-
ily planning-related information because these were not
captured in the survey. We also had no information about
whether the follow-up actions to the tests and measure-
ments captured among the ANC components were timely,
evidence-based, and of high quality. Last, it is possible that
some residual confounding remained in the multivariable
model, for example by sector of ANC facility or individual
women’s health condition).

CONCLUSIONS

Our findings show a near-universal coverage of ANC among
pregnant women, with a steep drop to half when we look
at an adequate number of ANC visits (four or more). In
addition, we found suboptimal receipt of key ANC com-
ponents, even among women accessing ANC the recom-
mended number of times. The number of ANC visits was
found to be significantly associated with the receipt of six
of the eight components investigated, and an increasing
number of ANC visits was associated with a higher number
of ANC components reported. For measuring and evaluat-
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Table 2. Mean number of ANC components among ANC users, by women’s characteristics (n=5,227)

Characteristics
Number of ANC visits

NV 0O N O hWN e

=
o

Woman's age group
15-24

25-34

35+

Woman's education level
No education

Primary

Secondary or higher

Married

Living with partner
Other

Household wealth quintile
Poorest

Poorer

Middle

Richer

Richest

Religion

Catholic
Protestant

Other

Residence

Urban

Rural

Region
Bujumbura mairie
Western

Northen

Southen

Centre

Eastern

Yes
No

N

107
452
1942
1902
591
167
34
21

1340
2670
1217

2181
2269
777

Marital status at the time of survey

3567
1194
466

1067
1080
1027

964
1089

2933
1809
485

857
4370

223
895
1289
1047
835
938

Woman'’s exposure to mass media

2493
2734

Woman'’s healthcare decision-making

Mean of number ANC components

3.53
4.03
4.28
4.57
4.63
4.94
5.62
5.24
5.89
5.50

4.15
4.55
4.45

4.27
441
4.88

4.52
4.21
4.23

4.18
4.20
4.32
4.42
4.99

451
428
4.40

5.04
4.30

5.56
4.18
4.58
4.00
4.72
4.40

4.58
4.28
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SD

1.70
1.65
1.59
1.63
1.62
1.68
1.67
1.92
1.90
0.71

1.70
1.64
1.56

1.61
1.65
1.65

1.64
1.60
1.74

1.63
1.61
1.61
1.64
1.60

1.61
1.70
1.62

1.58
1.63

1.27
1.60
1.64
1.61
1.60
1.63

1.66
1.62

P-value of ANOVA F-test

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001
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Characteristics N Mean of number ANC components SD P-value of ANOVA F-test
Yes 3427 4.50 1.64 <0.001
No 1800 4.29 1.65
Woman'’s perceived distance to health facility
Big problem 1759 4.24 1.65 <0.001
Not a big problem 3468 451 1.63
Woman covered by health insurance
Yes 1323 4.86 1.58 <0.001
No 3904 4.28 1.64
Parity at index pregnancy

1 933 4.25 1.73 <0.001

2 901 4.38 1.67

3 907 4.60 1.65

4 or more 2486 4.44 1.59

Wantedness of index pregnancy
Wanted then 3339 4.45 1.65 0.111
Wanted later 1395 4.35 1.68
Wanted no more 493 4.39 1.52

SD - standard deviation

ing the provision of ANC in Burundi, programmers and pol-
icymakers could be guided by the simple indicator assessed
in this study, such as the percentage of the ANC users who
received all recommended ANC components. In addition,
rigorous mixed-methods research is needed to understand
barriers and facilitators for achieving a high retention rate
in the continuum of ANC and improving the quality of ANC
in line with the national guidelines.
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Table 3. Linear regression models of the factors associated with the number of ANC components received by the

ANC users (n=5,227)

Bivariate model

Multivariable model

Factors Regression 95% Cl P- Adjusted regression 95% Cl P-
coefficient value coefficient value
Number of ANC 0.23 0.18-0.28 < 0.21 0.16-0.25 <
visits 0.001 0.001
Woman'’s age group
15-24
25-34 0.37 0.24—0.51 < 0.14 -0.03—0.31 0.095
0.001
35+ 0.34 0.20—0.49 < 0.04 -0.16—0.24 0.692
0.001
Woman'’s education level
No education
Primary 0.12 0.01-0.24 0.03 0.07 -0.04—0.18 0.194
Secondary or 0.53 0.37—0.68 < 0.22 0.03—041 0.024
higher 0.001
Marital status at time of survey
Married
Living with -0.33 -0.45— < -0.16 -0.28— 0.010
partner (-0.21) 0.001 (-0.04)
Other -0.21 -0.40— 0.024 -0.02 -0.21-0.18 0.868
(-0.03)
Household wealth quintile
Poorest
Poorer 0.03 -0.10-0.16 0.670 0.01 -0.13—0.14 0.946
Middle 0.11 -0.03—0.25 0.112 0.11 -0.03—0.25 0.124
Richer 0.24 0.08—0.39 0.002 0.21 0.04—0.37 0.014
Richest 0.70 0.53—0.87 < 0.27 0.07—0.47 0.008
0.001
Religion
Catholic
Protestant -0.26 -0.39— < -0.13 -0.25— 0.029
(-0.13) 0.001 (-0.01)
Other -0.23 -0.42— 0.019 -0.19 -0.36— 0.022
(v0.04) (-0.03)
Residence
Urban
Rural -0.87 -1.05— < -0.31 -0.55— 0.011
(-0.70) 0.001 (-0.07)
Region
Bujumbura
mairie
Western -1.36 -1.65— < -0.90 -1.22— <
(-0.06) 0.001 (-0.58) 0.001
Northen -0.99 -1.28— < -0.46 -0.77— 0.003
(-0.70) 0.001 (-0.15)
Southen -1.55 -1.84— < -1.14 -1.46— <
(-1.26) 0.001 (-0.82) 0.001
Centre -0.76 -1.06— < -0.39 -0.72— 0.021
(-0.47) 0.001 (-0.06)
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Bivariate model

Multivariable model

Eastern -1.22 -1.52— < -0.71 -1.03— <
(-0.93) 0.001 (-0.38) 0.001
Woman'’s exposure to mass media
Yes
No -0.24 -0.35— < -0.09 -0.19—0.02 0.099
(-0.13) 0.001
Woman'’s healthcare decision-making
Yes
No -1.22 -0.29— < -0.10 - 0.073
(-0.08) 0.001 0.21—0.01
Woman'’s perceived distance to health facility
Big problem
Not a big 0.21 0.09—0.33 < 0.05 -0.06—0.16 0.399
problem 0.001
Woman covered by health insurance
Yes
No -0.50 -0.62— < -0.31 -0.43— <
(-0.38) 0.001 (-0.18) 0.001
Parity at index pregnancy
1
2 0.16 -0.02— 0.090 0.11 -0.06— 0.207
0.34 0.29
3 0.36 0.19—0.53 < 0.29 0.07—0.52 0.009
0.001
4 or more 0.28 0.13—0.43 < 0.28 0.07—0.48 0.008
0.001
Wantedness of index pregnancy
Wanted then
Wanted later -0.03 -0.15— 0.651
0.09
Wanted no 0.02 -0.14— 0.776
more 0.19

This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International License

(CCBY-4.0). View this license’s legal deed at http://creativecommons.org/licenses/by/4.0 and legal code at http://creativecom-

mons.org/licenses/by/4.0/legalcode for more information.

Journal of Global Health Reports

12



“The more the better?” Association between number of antenatal care visits and components of care receiv...

REFERENCES

1. WHO. The global health observationary:explore a
health world of data. Accessed April 22, 2023.
https://www.who.int/data/gho/data/themes/topics
sdg-target-3-1-maternal-mortality

2. WHO. Trends in Maternal Mortality 2000 to 2020:
Estimates by WHO, UNICEF, UNFPA, World Bank
Group and UNDESA/Population Division. Published
2023. Accessed July 12, 2023. https://www.who.int,
publications/i/item/9789240068759

3. WHO. Preconception Health Regional Expert
Group Consultation on Preconception Care, in New
Delhi, India. Published 2013. Accessed April 25, 2023.
https://apps.who.int/iris/bitstream/handle/10665
205637/B5124.pdf?sequence=1&isAllowed=y

4. Carroli G, Rooney C, Villar J. How effective is
antenatal care in preventing maternal mortality and
serious morbidity? An overview of the evidence.
Paediatr Perinat Epidemiol. 2001;15(1):1-42.
doi:10.1046/j.1365-3016.2001.00001.x

5. Di Mario S et al. What Is the Effectiveness of
Antenatal Care? WHO Regional Office for Europe
(Health Evidence Network Report; 2005. Accessed
April 22, 2023. http://www.euro.who.int/Document,
E87997.pdf

6. WHO. WHO Antenatal Care Randomized Trial:
Manual for the Implementation of the New Model.
Published 2002. https://apps.who.int/iris/bitstream,
handle/10665/42513

WHO_RHR 01.30.pdf?sequence=1&isAllowed=y

7. WHO. WHO Recommendations on Antenatal Care
for a Positive Pregnancy Experience. Published 2016.
Accessed April 21, 2023.
https://www.ncbi.nlm.nih.gov/books/NBK409108
pdf/Bookshelf NBK409108.pdf

8. Antenatal care coverage - at least four visits.
Accessed April 21, 2023. https://www.who.int/data
gho/indicator-metadata-registry/imr-details/80

9. Marchant T, Tilley-Gyado RD, Tessema T, et al.
Adding content to contacts: measurement of high
quality contacts for maternal and newborn health in
Ethiopia, north east Nigeria, and Uttar Pradesh,
India. PLoS One. 2015;10(5):e0126840. doi:10.1371/
journal.pone.0126840

10. Owolabi 00, Wong KLM, Dennis ML, et al.
Comparing the use and content of antenatal care in
adolescent and older first-time mothers in 13
countries of west Africa: a cross-sectional analysis of
Demographic and Health Surveys. Lancet Child
Adolesc Heal. 2017;1(3):203-212. d0i:10.1016/
52352-4642(17)30025-1

11. Benova L, Tungalp O, Moran AC, Campbell OMR.
Not just a number: examining coverage and content
of antenatal care in low-income and middle-income
countries. BMJ Glob Health. 2018;3(2):e000779.
doi:10.1136/bmjgh-2018-000779

12. World Bank. The World Bank. Data. Published
online October 7, 2015. Accessed December 5, 2023.
https://data.worldbank.org/indicator.
SP.POP.TOTL?locations=BI

13. Ministere a la Présidence chargé de la Bonne
Gouvernance et du Plan [Burundi] (MPBGP) M de la S,
Publique et de la Lutte contre le Sida [Burundi], et
ICF (MSPLS) I de S et d’Etudes E du, (ISTEEBU) B.
Troisiéme Enquéte Démographique et de Santé. 3rd ed.
ISTEEBU, MSPLS, et ICF

14. Plan strategique national de la sante de la
reproduction, maternelle, neonatale, infantile et des
adolescents PSN-SRMNIA: 2019. Published 2023.
Accessed November 15, 2023. https://share-net-
burundi.org/wp-content/uploads/2019/07/PLAN-
STRATEGIQUE-NATIONAL-DE-LA-SANTE-DE-LA-
REPRODUCTION-MATERNELLE-NEONATALE-
INFANTILE-ET-DES-ADOLESCENTS.pdf

15. Jiwani SS, Amouzou-Aguirre A, Carvajal L, et al.
Timing and number of antenatal care contacts in low
and middle-income countries: Analysis in the
Countdown to 2030 priority countries. J Glob Health.
2020;10(1). doi:10.7189/jogh.10.010502

16. Masabarakiza P, Nsanzabera C. Determinants of
antenatal and postnatal care service utilization in
Burundi: analysis of the 2016-2017 Burundian
demographic and health survey. Int ] Community Med
Public Heal. 2021;8(5):2186. doi:10.18203/
2394-6040.ijcmph20211736

17. Habonimana D, Batura N. Empirical analysis of
socio-economic determinants of maternal health
services utilisation in Burundi. BMC Pregnancy
Childbirth. 2021;21(1). doi:10.1186/
$12884-021-04162-0

Journal of Global Health Reports 13


https://www.who.int/data/gho/data/themes/topics/sdg-target-3-1-maternal-mortality
https://www.who.int/data/gho/data/themes/topics/sdg-target-3-1-maternal-mortality
https://www.who.int/publications/i/item/9789240068759
https://www.who.int/publications/i/item/9789240068759
https://apps.who.int/iris/bitstream/handle/10665/205637/B5124.pdf?sequence=1&isAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/205637/B5124.pdf?sequence=1&isAllowed=y
https://doi.org/10.1046/j.1365-3016.2001.00001.x
http://www.euro.who.int/Document/E87997.pdf
http://www.euro.who.int/Document/E87997.pdf
https://apps.who.int/iris/bitstream/handle/10665/42513/WHO_RHR_01.30.pdf?sequence=1&isAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/42513/WHO_RHR_01.30.pdf?sequence=1&isAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/42513/WHO_RHR_01.30.pdf?sequence=1&isAllowed=y
https://www.ncbi.nlm.nih.gov/books/NBK409108/pdf/Bookshelf_NBK409108.pdf
https://www.ncbi.nlm.nih.gov/books/NBK409108/pdf/Bookshelf_NBK409108.pdf
https://www.who.int/data/gho/indicator-metadata-registry/imr-details/80
https://www.who.int/data/gho/indicator-metadata-registry/imr-details/80
https://doi.org/10.1371/journal.pone.0126840
https://doi.org/10.1371/journal.pone.0126840
https://doi.org/10.1016/s2352-4642(17)30025-1
https://doi.org/10.1016/s2352-4642(17)30025-1
https://doi.org/10.1136/bmjgh-2018-000779
https://data.worldbank.org/indicator/SP.POP.TOTL?locations=BI
https://data.worldbank.org/indicator/SP.POP.TOTL?locations=BI
https://share-net-burundi.org/wp-content/uploads/2019/07/PLAN-STRATEGIQUE-NATIONAL-DE-LA-SANTE-DE-LA-REPRODUCTION-MATERNELLE-NEONATALE-INFANTILE-ET-DES-ADOLESCENTS.pdf
https://share-net-burundi.org/wp-content/uploads/2019/07/PLAN-STRATEGIQUE-NATIONAL-DE-LA-SANTE-DE-LA-REPRODUCTION-MATERNELLE-NEONATALE-INFANTILE-ET-DES-ADOLESCENTS.pdf
https://share-net-burundi.org/wp-content/uploads/2019/07/PLAN-STRATEGIQUE-NATIONAL-DE-LA-SANTE-DE-LA-REPRODUCTION-MATERNELLE-NEONATALE-INFANTILE-ET-DES-ADOLESCENTS.pdf
https://share-net-burundi.org/wp-content/uploads/2019/07/PLAN-STRATEGIQUE-NATIONAL-DE-LA-SANTE-DE-LA-REPRODUCTION-MATERNELLE-NEONATALE-INFANTILE-ET-DES-ADOLESCENTS.pdf
https://share-net-burundi.org/wp-content/uploads/2019/07/PLAN-STRATEGIQUE-NATIONAL-DE-LA-SANTE-DE-LA-REPRODUCTION-MATERNELLE-NEONATALE-INFANTILE-ET-DES-ADOLESCENTS.pdf
https://doi.org/10.7189/jogh.10.010502
https://doi.org/10.18203/2394-6040.ijcmph20211736
https://doi.org/10.18203/2394-6040.ijcmph20211736
https://doi.org/10.1186/s12884-021-04162-0
https://doi.org/10.1186/s12884-021-04162-0

“The more the better?” Association between number of antenatal care visits and components of care receiv...

18. Raru TB, Mamo Ayana G, Bahiru N, et al. Quality
of antenatal care and associated factors among
pregnant women in East Africa using Demographic
and Health Surveys: A multilevel analysis. Womens
Health (Lond Engl). 2022;18:17455065221076732.
doi:10.1177/17455065221076731

19. Guliani H, Sepehri A, Serieux J. Determinants of
prenatal care use: evidence from 32 low-income
countries across Asia, Sub-Saharan Africa and Latin
America. Health Policy Plan. 2014;29(5):589-602.
doi:10.1093/heapol/czt045

20. Babitsch B, Gohl D, von Lengerke T. Re-revisiting
Andersen’s Behavioral Model of Health Services Use:
a systematic review of studies from 1998-2011.
Psychosoc Med. 2012;9:Doc11. doi:10.3205/
PSM000089

21. Baxter M. Generalised linear models (2nd
edition), by P. McCullagh and J. A. Nelder. Pp 511.
£30. 1989. ISBN 0-412-31760-5 (Chapman and Hall).
Math Gaz. 1990;74(469):320-321. doi:10.2307/
3619865

22. Winkelmann R, Zimmermann KF. Count data
models for demographic datax. Math Popul Stud.
1994;4(3):205-221. d0i:10.1080/08898489409525374

23. Croft TN, Aileen MM]J, Courtney AK. Guide to DHS
Statistics. ICF; 2018. https://dhsprogram.com/data
Guide-to-DHS-Statistics/index.cfm

24. R. Core Team. R: A Language and Environment for
Statistical Computing. R Foundation for Statistical
Computing; 2021. https://www.R-project.org/

25. Kasagama E, Todd ], Renju J. Factors associated
with changes in adequate antenatal care visits among
pregnant women aged 15-49 years in Tanzania from
2004 to 2016. BMC Pregnancy Childbirth. 2022;22(1).
doi:10.1186/s12884-021-04350-y

26. Odusina EK, Ahinkorah BO, Ameyaw EK, et al.
Noncompliance with the WHO’s Recommended Eight
Antenatal Care Visits among Pregnant Women in
Sub-Saharan Africa: A Multilevel Analysis. Biomed
Res Int. 2021;2021(6696829):1-11. doi:10.1155/2021
6696829

27. Gebeyehu FG, Geremew BM, Belew AK, Zemene
MA. Number of antenatal care visits and associated
factors among reproductive age women in Sub-
Saharan Africa using recent demographic and health
survey data from 2008-2019: A multilevel negative
binomial regression model. PLOS Glob Public Health.
2022;2(12):e0001180. doi:10.1371/
journal.pgph.0001180

28. Tadesse Berehe T, Modibia LM. Assessment of
Quality of Antenatal Care Services and Its
Determinant Factors in Public Health Facilities of
Hossana Town, Hadiya Zone, Southern Ethiopia: A
Longitudinal Study. Burns CJ, ed. Adv Public Heal.
2020;2020(5436324).

29. Siddique AB, Perkins J, Mazumder T, et al.
Antenatal care in rural Bangladesh: Gaps in adequate
coverage and content. PLoS One.
2018;13(11):e0205149. doi:10.1371/
journal.pone.0205149

30. Murray N, Homer CSE, Davis GK, Curtis ], Mangos
G, Brown MA. The clinical utility of routine urinalysis
in pregnancy: a prospective study. Med | Aust.
2002;177(9):477-480. doi:10.5694/
j.1326-5377.2002.tb04914.x

31. Fagbamigbe AF, Idemudia ES. Assessment of
quality of antenatal care services in Nigeria: evidence
from a population-based survey. Reprod Health.
2015;12(1). doi:10.1186/512978-015-0081-0

32. Gelagay AA, Belachew TB, Asmamaw DB, et al.
Inadequate receipt of ANC components and
associated factors among pregnant women in
Northwest Ethiopia, 2020-2021: a community-based
cross-sectional study. Reprod Health. 2023;20(1).
doi:10.1186/s12978-023-01612-0

33. Carvajal-Aguirre L, Amouzou A, Mehra V, Ziqi M,
Zaka N, Newby H. Gap between contact and content
in maternal and newborn care: An analysis of data
from 20 countries in sub—Saharan Africa. J Glob
Health. 2017;7(2). doi:10.7189/jogh.07.020501

34. Kpordoxah MR, Issah AN, Yeboah D, Mruts KB,
Boah M. Assessing the association between an early
and recommended number of focused antenatal care
visits and the number of prenatal care content
received before delivery in Ethiopia. PLoS One.
2023;18(3):0282694. do0i:10.1371/
journal.pone.0282694

Journal of Global Health Reports 14


https://doi.org/10.1177/17455065221076731
https://doi.org/10.1093/heapol/czt045
https://doi.org/10.3205/PSM000089
https://doi.org/10.3205/PSM000089
https://doi.org/10.2307/3619865
https://doi.org/10.2307/3619865
https://doi.org/10.1080/08898489409525374
https://dhsprogram.com/data/Guide-to-DHS-Statistics/index.cfm
https://dhsprogram.com/data/Guide-to-DHS-Statistics/index.cfm
https://www.r-project.org/
https://doi.org/10.1186/s12884-021-04350-y
https://doi.org/10.1155/2021/6696829
https://doi.org/10.1155/2021/6696829
https://doi.org/10.1371/journal.pgph.0001180
https://doi.org/10.1371/journal.pgph.0001180
https://doi.org/10.1371/journal.pone.0205149
https://doi.org/10.1371/journal.pone.0205149
https://doi.org/10.5694/j.1326-5377.2002.tb04914.x
https://doi.org/10.5694/j.1326-5377.2002.tb04914.x
https://doi.org/10.1186/s12978-015-0081-0
https://doi.org/10.1186/s12978-023-01612-0
https://doi.org/10.7189/jogh.07.020501
https://doi.org/10.1371/journal.pone.0282694
https://doi.org/10.1371/journal.pone.0282694

“The more the better?” Association between number of antenatal care visits and components of care receiv...

SUPPLEMENTARY MATERIALS

Online Supplementary Document

Journal of Global Health Reports

15


https://www.joghr.org/article/92099-the-more-the-better-association-between-number-of-antenatal-care-visits-and-components-of-care-received-analysis-of-the-burundi-demographic-and-he/attachment/191790.docx
https://www.joghr.org/article/92099-the-more-the-better-association-between-number-of-antenatal-care-visits-and-components-of-care-received-analysis-of-the-burundi-demographic-and-he/attachment/191790.docx

	“The more the better?” Association between number of antenatal care visits and components of care received: analysis of the Burundi Demographic and Health Survey 2016/2017
	Background
	Methods
	Results
	Conclusions

	METHODS
	Study design and data source
	Population
	Definitions
	Covariates

	Analysis

	RESULTS
	Determinants of the number of components of ANC received

	DISCUSSION
	Strengths and limitations of the study

	CONCLUSIONS
	Acknowledgements
	Authorship contributions
	Disclosure of interest
	Additional material
	Correspondence to:

	References
	Supplementary Materials

