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Abstract

Miscarriage is a common adverse pregnancy outcome in childbearing and an increasing global reproductive health problem. This
study explored 1) the national prevalence of the first trimester (<12 weeks) miscarriage among women (15-49 years) in Ghana, and
2) the influence of first-trimester antenatal care (ANC) visits on miscarriage risk. A cross-sectional study using the Demographic
Health Survey (DHS- 2017) on maternal health in Ghana was conducted. We used a nationally representative subsample of (7,846)
women with no or early ANC visit of the initial sample (25,062). Women with late ANC visit (=12 weeks) and those who were
never pregnant or had not given birth at the time of the survey were excluded from this analysis. We performed multivariable
Poisson regression to estimate miscarriage risk (RR), its associated risk factors, and national prevalence. The national first-trimester
miscarriage prevalence was 19.1%. Increasing maternal age and urban residence were significantly associated with the risk of first-
trimester miscarriage (p<0.001) while early ANC visits lower the risk of miscarriage by 43% (p=0.0246). We found that first
trimester ANC visit decreases miscarriage risk in Ghana and highlights the important role of early ANC visits in reducing
miscarriages. (Afr J Reprod Health 2021; 25[1]: 129-137).
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Résumé

La fausse couche est une issue défavorable courante de la grossesse lors de la procréation et un probléme mondial croissant de
santé reproductive. Cette étude a exploré 1) la prévalence nationale des fausses couches au premier trimestre (<12 semaines) chez
les femmes (15-49 ans) au Ghana, et 2) I'influence des consultations prénatales (CPN) du premier trimestre sur le risque de fausse
couche. Une étude transversale utilisant I'enquéte démographique et sanitaire (EDS-2017) sur la santé maternelle au Ghana a été
menée. Nous avons utilisé un sous-échantillon représentatif au niveau national de (7 846) femmes sans visite prénatale ou prénatale
de 'échantillon initial (25 062). Les femmes avec une consultation prénatale tardive (> 12 semaines) et celles qui n'étaient jamais
enceintes ou n'avaient pas accouché au moment de I'enquéte ont été exclues de cette analyse. Nous avons effectué une régression
de Poisson multivariée pour estimer le risque de fausse couche (RR), ses facteurs de risque associés et la prévalence nationale. La
prévalence nationale des fausses couches au premier trimestre était de 19,1%. L'augmentation de I'dge maternel et de la résidence
urbaine était significativement associée au risque de fausse couche au premier trimestre (p <0,001), tandis que les visites prénatales
précoces réduisent le risque de fausse couche de 43% (p = 0,0246). Nous avons constaté que la visite prénatale du premier trimestre
diminue le risque de fausse couche au Ghana et souligne le réle important des visites prénatales précoces dans la réduction des
fausses couches. (Afr J Reprod Health 2021; 25[1]: 129-137).

Mots-clés: Visite de soins prénatals, Ghana, fausse couche, femmes enceintes, prévalence

ascertain®?. Although identified as a considerable
public health issue it has been insufficiently
investigated especially in sub-Saharan African
Countries'2, Traditional risk factors such as
maternal age, smoking, alcohol consumption,
excessive weight, previous miscarriage, and

Introduction

Miscarriage and stillbirth are the most common
adverse pregnancy outcomes in childbearing. They
have aggravating emotional consequences for
individuals and affected families. Accurate

estimates in miscarriage rates are difficult to
achieve and it is a challenging endpoint to

cervical problems have only been investigated
elsewhere!. Methodological complexities such as
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the confirmation of suspected pregnancy,
identifying a representative sample of pregnancies
at the time of conception, and the determination of
the exact timing of pregnancy loss makes it difficult
to assess miscarriage rates®. Miscarriages have a
greater economic and mental health or
psychological (e.g depression, elevated anxiety)
burden on families than normal birth?,
Psychological symptoms could persist for 6 months
to 1 year after miscarriage®. Predisposing factors for
psychological morbidity among women of
childbearing age include a history of psychiatric
illness, childlessness, lack of social support, poor
marital adjustment and prior pregnancy loss*.
However, unlike in postpartum depression,
simple and effective screening measures for
psychological morbidity in the context of
miscarriage have not been well established with a
substantial lack of studies in this subject matter in
the African context. Additionally, not so well
documented is the moderating role of antenatal care
(ANC) visits on miscarriage risk. Epidemiological
studies suggest that no or low ANC services
utilization is associated with adverse health
outcomes such as maternal deaths, stillbirths or
miscarriage>®. ANC services are an essential part
of basic primary healthcare offered to mothers and
unborn children during pregnancy. These services
have a mandate to prevent, detect and treat risk
factors early in the pregnancy. Central to that
mandate is the ability to detect high-risk
pregnancies through the analysis of socioeconomic,
medical and obstetrical factors. ANC services
provide additional interventions such as
immunisation, nutrition programs, breastfeeding
counseling, family planning options, and birth
spacing, all of which have been shown to positively
influence maternal and child health status®*3. Thus,
ANC services are a potentially important
determinant in reducing maternal and child
morbidity and mortality**'’. Though the World
Health Organization (WHOQO) recommends initiation
of ANC during the first trimester, no or late first
ANC presentations remain a major challenge in
sub-Saharan Africal’. Besides, there are also
geographical variations in the timing of ANC
presentations between urban and rural settings
within countries in sub-Saharan Africa®*°. Cultural
beliefs, attitudes, and knowledge regarding
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pregnancy, history of obstetric complications, being
unmarried and lack of education have been reported
as determinants of no or late first ANC
presentation?®-23, Factors associated with no or late
ANC presentation include availability,
affordability, and accessibility of health care
services?® 2%, An ANC visit is therefore seen as a
relevant milstone to track the progress of
reproductive health programs and their impact on
maternal health?*2°,

Although the literature suggests most
causes of miscarriage are biological, behavioral,
genetic or nutritional, and that over 80% of most
miscarriages occur in the first trimester of
pregnancy’>?, early intervention from ANC care
services can help reduce the associated
complication leading to its occurrence. A
comprehensive understanding of the importance of
an early ANC visit during the first trimester and the
risk factors for miscarriages is potentially beneficial
for both psychological and risk reduction
interventions®.

Most studies on miscarriage have been
conducted in higher-income countries although few
studies have recently been conducted in some low-
and middle-income countries?”%, Aside from the
scarcity of studies of miscarriage in low- and
middle-income countries, research on miscarriage
faces additional challenges as most miscarriages
occur without any contact with the formal
healthcare system and are not registered which may
lead to underreporting?”?°.There is the need to
promote the achievement of the UN Sustainable
Development Goals by reducing the risk of
miscarriage in Africa and Ghana in particular
because of its importance for global public health®.

To our knowledge, there exists no
Ghanaian study which specifically estimates both
the prevalence of miscarriage in the first trimester
and the impact of first trimester (<12 weeks)
antenatal care (ANC) visits on miscarriages risk
during pregnancy.

The existence of the Demographic and
Health Surveys in Ghana provides the opportunity
to quantify the insufficiently studied effects of first-
trimester antenatal care services on miscarriages in
Ghana. This study explored the prevalence,
associated risk factors, and potential effects of first
trimester ANC visits on miscarriages in Ghana.

African Journal of Reproductive Health February 2021; 25 (1):130



Chireh et al.

The objectives of this study are to 1) estimate the
national prevalence of first trimester (<12 weeks)
miscarriages among women in their reproductive
ages (15-49 years) , and 2) explore the influence of
first trimester (<12 weeks) ANC visits on
miscarriage risk among pregnant women.

Methods
Data source

We analyzed cross-sectional data from Ghana’s
maternal health from the 2017 Demographic Health
Survey (DHS)®*%, This nationally representative
survey was conducted using a two-stage stratified
cluster probability sampling design®! where data on
maternal health-related issues from 25,062 women
aged 15-49 in 26,324 households were collected
between 15 June to 12 October 2017%. A total of 30
households were selected from each of the 900
nationwide clusters®. The selected women
responded directly to questions from a structured
questionnaire and self-reported various health
outcomes. The topics covered included
sociodemographic or background characteristics,
family planning, pregnancy and postnatal care for
most recent live birth or stillbirth, abortion,
miscarriage, sexual activity, adult and maternal
mortality, health care access, insurance and
disability. The response rate was 99%. The survey
received approval from Inner City Fund (ICF)
Institutional Review Board®!.

Outcome variables

First  trimester  miscarriage (<12 weeks
miscarriage), the main outcome variable in this
study, was measured by asking respondents the
following question: “How many first trimester
miscarriages have you had in your lifetime?”%,
Responses ranged between (0-7). Those who
responded zero were recoded as “No first trimester
miscarriage” while those who responded between 1
and 7 were collapsed and recoded as one (1) and
renamed “First trimester miscarriage” with ‘No first
trimester miscarriage’ as the reference category.
Missing responses were dropped during recoding.
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Explanatory and other potential confounding
variables

The main independent variable under investigation
is antenatal visits in the first trimester. Respondents
were asked how early (in months) they accessed
ANC services before they had their first episode of
miscarriage. Responses were recoded into a binary
measure “no antenatal visit in the first trimester”
and “antenatal wvisit in the first trimester”.
Individuals who had ANC visits after twelve weeks,
those who were never pregnant or had not given
birth at the time of the survey were not the focus of
this study. This is because the risk of miscarriage is
higher within the first three months of pregnancy
and those who are within the reproductive age and
had not given birth, were never pregnhant or
pregnancies over three months are not at a greater
risk of miscarriage.

Several factors including maternal age,
education, marital status, place of residence®® and
other care factors®* have been showed to act as
mediators and may influence the association
between the primary outcome and the main
independent variable thus these variables were
controlled for in the present study. Age was
categorized into four groups “15-22years”, “23-29
years”, “30-39 years” and ‘“>40 years” and
education into two levels “no education” and “some
education”. The participant’s place of residence
was categorized into two levels (rural/urban).
Marital status was assessed on three levels
“currently married”, “cohabitating” and “never
married/single”. Health insurance coverage was
assessed on a “yes” or “no” basis. In addition,
access to care factors including distance to a health
facility, money for treatment, permission to see a
doctor and not wanting to go alone were all
measured on two levels “not a big problem” and
“big problem”.

Data analysis

The impact of antenatal care visits on the number of
miscarriages was analyzed using Poisson
regression®. The assumption of Poisson regression
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Table 1: Demographic characteristics of respondents
(aged 15-49 years) covered in the demographic health
survey

Characteristics N (%)

First trimester ANC visits for
pregnant women (<12 weeks)

No 26 0.10
Yes 7,820 31.2
Other (late and not given birth) 17,216 68.7
Total 25,062 100
Age categories, years
15-22 7,461 29.77
23-29 5,885 23.48
30- 39 6,877 27.44
>40 4,839 19.31
Total 25,062 100
Educational level
No 6,508 25.97
Yes 18,554 74.03
Total 25,062 100

Marital Status

Currently married 10,869 43.37
Cohabitating 4,183 16.69
Never married/single 10,010 39.94
Total 25,062 100
Area of residence
Rural 12,518 49.95
Urban 12,544 50.05
Total 25,062 100
Distance to health facility
Not a big problem 17,999 71.82
Big problem 7,063 28.18
Total 25,062 100
Covered by health insurance
No 7,968 38.64
Yes 12,653 61.36
Total 20,621 100
Not wanting to go alone
Not a big problem 20,695 82.58
Big problem 4,367 17.42
Total 25,062 100
Getting money for treatment
Not a big problem 12,477 49.78
Big problem 12,585 50.22
Total 25,062 100
Getting permission
Not a big problem 23,118 92.24
Big problem 1,944 7.76
Total 25,062 100

Table 2: Prevalence of miscarriages during first
trimester (<12 weeks) ANC visits among women aged
15-49 years

Variables N Percentage
Number of first trimester 1492 -
miscarriages

Overall first trimester 1492/7820 19.1%
prevalence

First trimester ANC and miscarriage

where the mean and variance are required to be
equal to avoid the effect of overdispersion was
checked for and was found to have been met®,
Generalized estimating equations (GEEs) were
employed to account for the clustering effect in the
data®’. Based on the smallest quasi information
criteria  (QIC), the exchangeable working
correlation structure was selected for the study
analysis®®. The model-building approach of Hosmer
et al was adopted®. All variables with a bivariate p-
value <0.25 were included in the multivariate
analysis®. A manual backward elimination strategy
was used to select the most contributing (p<0.05)
explanatory variables for the study’s final
multivariate model. A variable was considered a
confounder if the difference between the adjusted
and crude estimate was at least 20%.

Results

Table 1 summarizes the study population
characteristics. More than a quarter (29.8%) of
women were between 15-22 years of age and
27.4% were between 30-39 years of age. Nearly,
three quarters (74%) of the study population had
some formal education. The majority (60%) were
either married or living with a man. Equal numbers
lived in urban and rural areas. Almost all (99.7%)
reported having had an ANC visit in the first
trimester. The majority (61.4%) of women
reporting the use of ANC services had health
insurance. Distance to a health facility, not willing
to go alone, and getting permission to see a doctor
was reported as not a big problem for a substantial
majority of the study population. In contrast, half
of the women reported having a problem with
money for treatment.

Table 1 shows that out of the 25,062
women surveyed, 7820 women representing 31.2%
reported having had access to antenatal care visit in
the first trimester. They reported first trimester
miscarriages providing an estimated prevalence of
lifetime first-trimester miscarriage rate in Ghana of
19.1% (Table 2). Unadjusted results from Table 3
show that women who had first-trimester antenatal
care visit were at a 45% reduced risk of miscarriage
compared to those who did not have an antenatal
visit. Increasing age, in general, was significantly
associated with miscarriages up to age 40.
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Table 3: Unadjusted associations of socio-demographic, care factors and number of miscarriages

Unadjusted 95%CI P-value

Variable Relative risk LowerUpper
First trimester ANC visits for pregnant
women (<12 weeks) 0.0135?

No Ref. category

Yes 0.55 0.35 0.88 0.0135
Area of residence <.00012

Rural Ref. category

Urban 1.08 1.04 1.12 <.0001
Age categories, years <.00012

15-22 Ref. category

23-29 1.08 1.04 1.13 0.0003

30- 39 1.16 111 1.22 <.00012

>40 0.94 0.88 1.01 0.0790
Educational level 0.00132

No Ref. category

Yes 1.06 1.02 1.10 0.0013
Marital Status <.00012

Never married/single Ref. category

Cohabitating 0.97 0.93 1.02 0.2128

Currently married 0.93 0.89 0.97 0.0012
Distance to health facility (far) 0.00522

Not a big problem Ref. category

Big problem 0.95 0.92 0.98 0.0052
Covered by health insurance 0.13342

No Ref. category

Yes 1.03 0.99 1.07 0.1334
Not wanting to go alone 0.62442

Not a big problem Ref. category

Big problem 0.99 0.95 1.03 0.6244
Getting money for treatment 0.10572

Not a big problem Ref. category

Big problem 0.97 0.94 1.01 0.1057
Getting permission 0.9353?

Not a big problem Ref. category

Big problem 0.99 0.93 1.07 0.9353

Table 4: Age and place of residence adjusted association between first trimester antenatal care visit and miscarriage

Adjusted 95%Cl P-value
Variable Relative risk LowerUpper
First trimester ANC visits for pregnant
women (<12 weeks) 0.02462
No Ref. category
Yes 0.57 0.35 0.93 0.0246
Age categories, years <.00012
15-22 Ref. category
23-29 1.09 1.03 1.16 0.0052
30- 39 1.18 1.08 1.28 0.0002
>40 1.01 0.90 1.13 0.8798
Area of residence <.00012
Rural Ref. category
Urban 1.09 1.04 1.15 0.0010

Women aged 23-39 years had 1.1-1.2 times greater
risk of miscarriages compared to women aged 15—
22 years, however, the risk is not statistically

different in women aged 40 years and more.
Women in urban Ghana had 1.1 higher risk of
miscarriage compared to their rural counterparts.
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Women with formal education had an increased risk
of miscarriage. Distance to the health facilities was
associated with a decreased risk of miscarriage. The
other remaining variables for which data was
available examined showed no significant
association.

Table 4 summarizes results from the
study’s adjusted model which considered
significant variables from the bivariate analysis.
The results revealed that the risk of the miscarriage
in women who had first-trimester antenatal care
visits was reduced by 43% compared to those who
did not. Increasing age continues to be a significant
risk factor for miscarriage up to age 40. Also, the
slightly higher risk of miscarriage remains for urban
women in Ghana.

Discussion

This study based on data from Ghana’s maternal
health survey shows that the vast majority of
pregnant women do assess antenatal care and that
pregnant women who accessed antenatal care
services within the first trimester of pregnancy had
a risk of miscarriage 43% lower compared to those
who did not. Women who reside in rural Ghana had
a lower risk of miscarriage than their urban
counterparts. Among pregnant women who
attended antenatal care within the first trimester of
pregnancy, 19.1% reported having experienced
miscarriage. A similar miscarriage rate has been
reported in Kenya?'.

Most pregnant women view a long distance
to a health facility as a daunting task owing to its
ability to affect the frequency and timing of
accessing antenatal care services which may lead to
negative pregnancy outcomes*®!, Magadi et al
noted that early and frequent antenatal care visit
allows for an early identification and management
of pregnancy complications*. The significance of
the timing of antenatal care has also been observed
in the present study, as the risk of miscarriage
decreased with having an antenatal care visit in the
first trimester. No doubt this reduction in the risk of
miscarriage could in part be attributed to the
successful roll out of the community-based health
planning and services (CHPS) system with most
community health workers now being deployed to
remote and hard to reach areas to deliver health
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services®. The early initiation of antenatal care,
detection and referring of pregnancy complications
is important to successfully remedy high
miscarriage rates.

Besides first trimester antenatal visit,
advancing maternal age also contributed to the
occurrence of miscarriage**. Cohain et al. found
that miscarriage consistently increased between age
20-39 years but decreased after age 40 years*®. This
pattern may be explained by the smaller proportion
of women actively engaged in childbearing after
age 40 and the closer attention and monitoring of
pregnancies in older women. Also, pregnancy rates
reduce after an advanced age due to menopause that
limits women’s ability to get pregnant.

Consistent with an earlier finding, our
study found that urban women were at greater risk
of miscarriage compared to rural residents?’. A
possible explanation for this finding is that women
in some rural settings in sub-Saharan Africa and
specifically Ghana may be reluctant to disclose
their pregnancy status or miscarriage history due to
cultural and superstitious beliefs about pregnancy
disclosure. This has been recognized as one of the
reasons for delays in seeking ANC services?®“®, The
underreporting of miscarriages among rural women
is a possibility in this study. In addition, other
genetic-related factors including chromosomal
abnormalities have been proposed as being
associated with  spontaneous  miscarriages®,
however, we have no data on these factors in the
present study.

Strengths and Limitations

A major strength of this study is the first of its kind
to have explored the impact of first- trimester
antenatal care visits on the risk of miscarriage
among women of reproductive age in Ghana. This
study also uses robust statistical methods. Our study
has a few limitations that should be noted. Our
study captured a little over 31% of pregnant women
accessing ANC services in the first trimester. There
is the likelihood that some cases of miscarriage
would have been missed due to late or no ANC
visit. Pregnancy and miscarriages may be under-
reported for cultural reasons in rural areas. The
relatively low numbers of first trimester ANC visits
may generate moderately imprecise estimates.
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There is also the risk that induced abortions were
misclassified as miscarriage. With Ghana’s strict
laws on induced abortion and the stigma associated
with it, underreporting is common. In Ghana,
induced abortion is only permitted if, the fetus or
health of the mother is in danger or there is a need
for emergency treatment as recommended by a
trained health professional. Lastly, since our data
is based on self-report, it is open to recall bias.

Conclusion

This cross-sectional study explored the influence of
the first trimester ANC visit on miscarriage risk on
the national level in Ghana. It is the first of such
study. It highlights the important role of early ANC
visits on miscarriage risk reduction in a resource-
constrained setting. This information is valuable to
both researchers and policymakers for future
research, public health intervention planning, and
resource allocation. It also offers clinicians the
opportunity to appreciate where health care
delivery can and has made an impact on the health
of a population.

Acknowledgments

The authors are grateful to the Demographic Health
Survey for granting them access to their dataset for
analysis.

Ethical Approval

Ethical approval was not required for this study
since it was a secondary analysis of a national
maternal health survey already conducted by the
Demographic Health Survey (DHS). The research
and analysis reported on in this paper are based on
that survey’s Public Use Micro Data Files (PUMF)
that are accessible on request. The views expressed
in this paper do not represent the views of the
demographic health survey.

Funding
None.

Conflict of Interest

The authors have no competing interests to report.

First trimester ANC and miscarriage
Contributions of Authors

The authors BC, SKE, and CD conceived and
designed the study. BC and SKE conducted the
analysis and interpretation of secondary data
collected by Demographic and Health Survey. BC
and SKE prepared the draft manuscript. CD edited
the draft manuscript and added significant technical
and intellectual content. All authors have read and
approved the manuscript.

References

1. Lawn JE, Blencowe H, Waiswa P, Amouzou A, Mathers
C, Hogan D, Flenady V,Frgen JF, Qureshi ZU,
Calderwood C, Shiekh S, Jassir FB, You D, McClure
EM, Mathai M and Cousens S. Stillbirths: rates, risk
factors, and acceleration towards 2030. Lancet 2016;
387:587-603.

2. Kiguli J, Munabi IG, Ssegujja E, Nabaliisa J, Kabonesa
C, Kiguli S and Josaphat B. Stillbirths in sub-Saharan
Africa: unspoken grief. Lancet 2016; 387: e16-18.

3. Modvig J, Schmidt L and Damsgaard MT. Measurement
of total risk of spontaneous abortion: the virtue of
conditional risk estimation. Am J Epidemiol 1990;
132:1021-38.

4. Lok IH, and Nuegebauer R. Psychological morbidity
following miscarriage. Best Pract & Res Clin Obstetr
and Gynae 2007; 21(2): 229-47.

5. Ammon Avalos L, Galindo C and Li DK. A systematic
review to calculate background miscarriage rates
using life table analysis. Birth Defects Res Part A
Clin Mol Teratol 2012; 94:417-23.

6. Wilcox AJ, Weinberg CR, O’Connor JF,Baird DD,
Schlatterer JP, Canfield RE, Armstrong EG and
Nisula BC. Incidence of early loss of pregnancy. N
Engl J Med 1988; 319:189-94.

7. Zinaman MJ, Clegg ED, Brown CC,0O'Connor J and
Selevan SG. Estimates of human fertility and
pregnancy loss. Fertil Steril1996; 65:503-9.

8. Ellish NJ, Saboda K, O’Connor J,Nasca PC, Stanek EJ
and Boyle C. A prospective study of early pregnancy
loss. Hum Reprod 1996; 11:406-12.

9. OtaE, Tobe-Gai R, Mori R and Farrar D. Antenatal
dietary education and supplementation to increase
energy and protein intake. Cochrane Database Sys
Rev 2015. 12;(9):CD000032.

10. Pefia-Rosas JP, De-Regil LM, Garcia-Casal MN and
Dowswell T. Daily oral iron supplementation during
pregnancy. Cochrane Database Syst Rev 2015;
22;(7):CD004736

11. Haider BA, and Bhutta ZA. Multiple-micronutrient
supplementation for women during pregnancy.
Cochrane Database Sys Rev 2017; 13;4:CD004905

12. deJongh TE, Gurol-Urganci I, Allen E,Zhu NJ and Atun
R. Integration of antenatal care services with health
programmes in low- and middle-income countries:
systematic review. J Glob Health 2016; 6:010403.

African Journal of Reproductive Health February 2021; 25 (1):135


https://www.ncbi.nlm.nih.gov/pubmed/?term=Fr%C3%B8en%20JF%5BAuthor%5D&cauthor=true&cauthor_uid=26794078
https://www.ncbi.nlm.nih.gov/pubmed/?term=Qureshi%20ZU%5BAuthor%5D&cauthor=true&cauthor_uid=26794078
https://www.ncbi.nlm.nih.gov/pubmed/?term=Calderwood%20C%5BAuthor%5D&cauthor=true&cauthor_uid=26794078
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shiekh%20S%5BAuthor%5D&cauthor=true&cauthor_uid=26794078
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jassir%20FB%5BAuthor%5D&cauthor=true&cauthor_uid=26794078
https://www.ncbi.nlm.nih.gov/pubmed/?term=You%20D%5BAuthor%5D&cauthor=true&cauthor_uid=26794078
https://www.ncbi.nlm.nih.gov/pubmed/?term=McClure%20EM%5BAuthor%5D&cauthor=true&cauthor_uid=26794078
https://www.ncbi.nlm.nih.gov/pubmed/?term=McClure%20EM%5BAuthor%5D&cauthor=true&cauthor_uid=26794078
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mathai%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26794078
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cousens%20S%5BAuthor%5D&cauthor=true&cauthor_uid=26794078
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nabaliisa%20J%5BAuthor%5D&cauthor=true&cauthor_uid=26794074
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kiguli%20S%5BAuthor%5D&cauthor=true&cauthor_uid=26794074
https://www.ncbi.nlm.nih.gov/pubmed/?term=Josaphat%20B%5BAuthor%5D&cauthor=true&cauthor_uid=26794074
https://www.ncbi.nlm.nih.gov/pubmed/?term=Baird%20DD%5BAuthor%5D&cauthor=true&cauthor_uid=3393170
https://www.ncbi.nlm.nih.gov/pubmed/?term=Canfield%20RE%5BAuthor%5D&cauthor=true&cauthor_uid=3393170
https://www.ncbi.nlm.nih.gov/pubmed/?term=Armstrong%20EG%5BAuthor%5D&cauthor=true&cauthor_uid=3393170
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nisula%20BC%5BAuthor%5D&cauthor=true&cauthor_uid=3393170
https://www.ncbi.nlm.nih.gov/pubmed/?term=O'Connor%20J%5BAuthor%5D&cauthor=true&cauthor_uid=8774277
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nasca%20PC%5BAuthor%5D&cauthor=true&cauthor_uid=8671233
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stanek%20EJ%5BAuthor%5D&cauthor=true&cauthor_uid=8671233
https://www.ncbi.nlm.nih.gov/pubmed/?term=Boyle%20C%5BAuthor%5D&cauthor=true&cauthor_uid=8671233
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ota%20E%5BAuthor%5D&cauthor=true&cauthor_uid=22972038
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tobe-Gai%20R%5BAuthor%5D&cauthor=true&cauthor_uid=22972038
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mori%20R%5BAuthor%5D&cauthor=true&cauthor_uid=22972038
https://www.ncbi.nlm.nih.gov/pubmed/?term=Farrar%20D%5BAuthor%5D&cauthor=true&cauthor_uid=22972038
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pe%C3%B1a-Rosas%20JP%5BAuthor%5D&cauthor=true&cauthor_uid=26198451
https://www.ncbi.nlm.nih.gov/pubmed/?term=De-Regil%20LM%5BAuthor%5D&cauthor=true&cauthor_uid=26198451
https://www.ncbi.nlm.nih.gov/pubmed/?term=Garcia-Casal%20MN%5BAuthor%5D&cauthor=true&cauthor_uid=26198451
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhu%20NJ%5BAuthor%5D&cauthor=true&cauthor_uid=27231539
https://www.ncbi.nlm.nih.gov/pubmed/?term=Atun%20R%5BAuthor%5D&cauthor=true&cauthor_uid=27231539

Chireh et al.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

McNellan CR, Dansereau E, Colombara D, Palmisano E,
Wallace M, Johanns C, Schaefer A, Rios-Zertuche D,
Zufiiga-Brenes P, Hernandez B, Iriarte E and
Mokdad A. Uptake of antenatal care, and its
relationship with participation in health services and
behaviors: an analysis of the poorest regions of four
Mesoamerican countries. Ann Glob Health 2017;
83:193-4.

Chen XK, Wen SW, Yang Q, and Walker MC.

Adequacy of prenatal care and neonatal mortality in
infants born to mothers with and without antenatal
high-risk conditions. Aust N Z J Obstet Gynaecol
2007; 47:122-27.

Khan KS, Wojdyla D, Say L, Glilmezoglu AM, and Van
Look PF. WHO analysis of causes of maternal death:
a systematic review. Lancet 2006; 367:1066—74.

Lincetto O, Mothebesoane A, Gomez P, Munjanja S.
Chapter 2: Antenatal care. In: Lawn J, Kerber K,
editors. Opportunities for Africa’s Newborns:
practical data, policy and programmatic support for
newborn care in Africa. Geneva: World Health
Organization;  2006.  [Internet].  http://www
.who.int/pmnch/media/publications/aonsectionlll_2
.pdf. [Accessed 19 January 2020]. pp. 51-62.

World Health Organization. WHO statement on
antenatal care. Geneva, Switzerland: World Health
Organization 2011.
[Internet].https://apps.who.int/iris/bitstream/handle/
10665/250796/9789241549912-
eng.pdf;jsessionid=B3E79DE27EAA0D7308A97A
59E1CDC1197sequence=1. [Accessed 19 January
2020].

Sibeko S and Moodley J. Healthcare attendance patterns
by pregnant women in Durban, South Africa. South
African Fam Pract 2006; 48(10):17+17e.

Banda I, Michelo C and Hazemba A. Factors associated
with late antenatal care attendance in selected rural
and urban communities of the copper belt province
of Zambia. Med J Zambia. 2014; 39(3):29+36.

Gudayu TW, Woldeyohannes SM and Abdo AA. Timing
and factors associated with first antenatal care
booking among pregnant mothers in Gondar Town;
North West Ethiopia. BMC Preg Childbirth 2014;
14(2).

Manzi A, Munyaneza F, Mujawase F, Banamwana L,
Sayinzoga F, Thomson DR, Ntaganira J and Hedt-
Gauthier BL. Assessing predictors of delayed
antenatal care visits in Rwanda: a secondary analysis
of Rwanda demographic and health survey 2010.
BMC Preg Childbirth 2014; 14(1): 287.

Ndidi E and Oseremen |. Reasons given by pregnant
women for late initiation of antenatal care in the
Niger Delta, Nigeria. Ghana Med J 2011; 44(2):
47-51.

Kisuule I, Kaye DK, Najjuka F, Ssematimba SK, Arinda
A, Nakitende G and Otim L. Timing and reasons for
coming late for the first antenatal care visit by
pregnant women at Mulago hospital, Kampala
Uganda. BMC Preg Childbirth 2013; 13(1):121.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

First trimester ANC and miscarriage

Millennium Development Goals Indicators. [Internet].
http://mdgs.un.org/unsd/mdg/Metadata.aspx?Indicat
orld=0&Seriesld=762. [Accessed January 18, 2020].

World Health Organization. Reproductive health
indicators:  guidelines for their  generation,
interpretation and analysis for global monitoring.
Geneva: World Health Organization, 2006.
[Internet].https://apps.who.int/iris/handle/10665/431
85. [ Accessed 19 January 2020].

Pell C, Mefiaca A, Were F, Afrah NA, Chatio S, Manda-
Taylor L, Hamel MJ, Hodgson A, Tagbor H, Kalilani
L, Ouma P, and Pool R. Factors affecting antenatal
care attendance: results from qualitative studies in
Ghana, Kenya and Malawi. PLoS ONE 2013; 8:
e53747.

Dellicour S, Aol G, Ouma P, Yan N, Bigogo G, Hamel
MJ, Burton DC, Oneko M, Breiman RF, Slutsker L,
Feikin D, Kariuki S, Odhiambo F, Calip G,
Stergachis A, Laserson KF, O ter Kuile F and Desai
M. Weekly miscarriage rates in a community-based
prospective cohort study in rural western Kenya.
BMJ Open 2016; 6: €011088.

Kuhnt J and Vollmer S. Antenatal care services and its
implications for vital and health outcomes of
children: evidence from 193 surveys in 69 low-
income and middle-income countries. BMJ Open
2017; 7: e017122.

Xue T, Zhu T, Geng G and Zhang Q. Association
between pregnancy loss and ambient PMzs using
survey data in Africa: a longitudinal case-control
study, 1998-2016. Lancet Planet Health 2019; 3:
€219-25.

De Bernis L, Kinney MV, Stones W, Ten Hoope-Bender
P, Vivio D, Leisher SH, Bhutta ZA, Glilmezoglu M,
Mathai M, Belizan JM, Franco L, McDougall L,
Zeitlin J, Malata A, Dickson KE and Lawn JE .
Stillbirths: ending preventable deaths by 2030.
Lancet 2016; 387: 703-16.

Ghana Statistical Service - GSS, Ghana Health Service —
GHS and ICF, Ghana Maternal Health Survey. GSS,
GHS, and ICF: Accra, Ghana. 2017.[Internet].
https://www.dhsprogram.com/pubs/pdf/FR340/FR3
40.pdf. [Accessed 18 January 2020].

The Demographic and Health Surveys. 2017. [Internet].
https://www.dhsprogram.com/publications/publicati
on-fr340-other-final-reports.cfm. [Accessed 18
January 2020].

Kyei NNA, Campbell OMR and Gabrysch S. The
influence of distance and level of service provision

on antenatal care use in rural Zambia. PloS one 2012;
7(10): e46475-e46475.

Kianifard F and Gallo PP. Poisson regression analysis in
clinical research. J Biopharmaceutical Stat 1995;
5(1): 115-29.

Coxe S, West SG and Aiken LS. The Analysis of Count
Data: A Gentle Introduction to Poisson Regression
and Its Alternatives. J Personality Assess 2009;
91(2):121-36.

African Journal of Reproductive Health February 2021; 25 (1):136


https://www.ncbi.nlm.nih.gov/pubmed/?term=Walker%20MC%5BAuthor%5D&cauthor=true&cauthor_uid=17355301
https://www.ncbi.nlm.nih.gov/pubmed/?term=G%C3%BClmezoglu%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=16581405
http://www.who.int/pmnch/media/publications/aonsectionIII_2.pdf
http://www.who.int/pmnch/media/publications/aonsectionIII_2.pdf
http://www.who.int/pmnch/media/publications/aonsectionIII_2.pdf
https://apps.who.int/iris/bitstream/handle/10665/250796/9789241549912-eng.pdf;jsessionid=B3E79DE27EAA0D7308A97A59E1CDC119?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/250796/9789241549912-eng.pdf;jsessionid=B3E79DE27EAA0D7308A97A59E1CDC119?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/250796/9789241549912-eng.pdf;jsessionid=B3E79DE27EAA0D7308A97A59E1CDC119?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/250796/9789241549912-eng.pdf;jsessionid=B3E79DE27EAA0D7308A97A59E1CDC119?sequence=1
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/1471-2393-14-290#auth-4
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/1471-2393-14-290#auth-5
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/1471-2393-14-290#auth-6
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/1471-2393-14-290#auth-7
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/1471-2393-14-290#auth-8
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/1471-2393-14-290#auth-8
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/1471-2393-13-121#auth-4
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/1471-2393-13-121#auth-5
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/1471-2393-13-121#auth-6
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/1471-2393-13-121#auth-7
https://www.ncbi.nlm.nih.gov/pubmed/?term=Afrah%20NA%5BAuthor%5D&cauthor=true&cauthor_uid=23335973
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chatio%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23335973
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hamel%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=23335973
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hodgson%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23335973
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tagbor%20H%5BAuthor%5D&cauthor=true&cauthor_uid=23335973
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kalilani%20L%5BAuthor%5D&cauthor=true&cauthor_uid=23335973
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kalilani%20L%5BAuthor%5D&cauthor=true&cauthor_uid=23335973
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ouma%20P%5BAuthor%5D&cauthor=true&cauthor_uid=23335973
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pool%20R%5BAuthor%5D&cauthor=true&cauthor_uid=23335973
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vivio%20D%5BAuthor%5D&cauthor=true&cauthor_uid=26794079
https://www.ncbi.nlm.nih.gov/pubmed/?term=Leisher%20SH%5BAuthor%5D&cauthor=true&cauthor_uid=26794079
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bhutta%20ZA%5BAuthor%5D&cauthor=true&cauthor_uid=26794079
https://www.ncbi.nlm.nih.gov/pubmed/?term=G%C3%BClmezoglu%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26794079
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mathai%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26794079
https://www.ncbi.nlm.nih.gov/pubmed/?term=Beliz%C3%A1n%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=26794079
https://www.ncbi.nlm.nih.gov/pubmed/?term=Franco%20L%5BAuthor%5D&cauthor=true&cauthor_uid=26794079
https://www.ncbi.nlm.nih.gov/pubmed/?term=McDougall%20L%5BAuthor%5D&cauthor=true&cauthor_uid=26794079
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zeitlin%20J%5BAuthor%5D&cauthor=true&cauthor_uid=26794079
https://www.ncbi.nlm.nih.gov/pubmed/?term=Malata%20A%5BAuthor%5D&cauthor=true&cauthor_uid=26794079
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dickson%20KE%5BAuthor%5D&cauthor=true&cauthor_uid=26794079
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lawn%20JE%5BAuthor%5D&cauthor=true&cauthor_uid=26794079

Chireh et al.

36.

37.

38.

39.

40.

41.

42.

Hanley JA, Negassa A, Edwardes MD and Forrester JE.
Statistical analysis of correlated data using
generalized estimating equations: an orientation. Am
J Epi 2003; 157(4): 364-75.

Shults J and Hilbe JM. Quasi-least squares regression.
2014: Chapman and Hall/CRC.

Hosmer DW, Lemeshow S and Cook E. Applied logistic
regression 2nd edition. NY: John Wiley & Sons,
2000.

Kamangar F. Confounding variables in epidemiologic
studies: basics and beyond. Arch Iran Med 2012;
15(8): 508-16.

Chimatiro CS, Hajison P, Chipeta E and Muula
AS .Understanding barriers preventing pregnant
women from starting antenatal clinic in the first
trimester of pregnancy in Ntcheu District-Malawi.
Reprod health 2018; 15(1): 158.

Phengsavanh A, Laohasiriwong W, Suwannaphant K,
Assana S, Phajan T and Chaleunvong K. Antenatal
care and its effect on risk of pregnancy induced
hypertension in Lao PDR: A case-control study.
F1000Research 2018; 7:1236.

Magadi MA, Madise NJ and Rodrigues RN. Frequency
and timing of antenatal care in Kenya: explaining the
variations between women of different communities.
Soc Sci Med 2000; 51(4): 551-61.

43.

44,

45.

46.

47.

First trimester ANC and miscarriage

Nwameme AU, Tabong PTN and Adongo PB.
Implementing Community-based Health Planning
and Services in impoverished urban communities:
health workers’ perspective. BMC health serv res
2018; 18(1):186.

de La Rochebrochard E and Thonneau P. Paternal age
and maternal age are risk factors for miscarriage,
results of a multicentre European study. Human
reprod 2002; 17(6): 1649-56.

Cohain JS, Buxbaum RE and Mankuta D. Spontaneous
first trimester miscarriage rates per woman among
parous women with 1 or more pregnancies of 24
weeks or more. BMC Preg Childbirth 2017;
17(1):437.

Stokes E, Dumbaya I, Owens S and Brabin L. The right
to remain silent: a qualitative study of the medical
and social ramifications of pregnancy disclosure for
Gambian women. BJOG 2008;115 (13):1641-1647.

Pal AK, Amulkar PS, Waghmare JE, Wankhede V,
Shende MR and Tarnekar AM. Chromosomal
Aberrations in Couples with Pregnancy Loss: A
Retrospective Study. J human reprod sci 2018; 11(3):
247-53.

African Journal of Reproductive Health February 2021; 25 (1):137


javascript:;
javascript:;
javascript:;
https://www.ncbi.nlm.nih.gov/pubmed/?term=Forrester%20JE%5BAuthor%5D&cauthor=true&cauthor_uid=12578807
https://reproductive-health-journal.biomedcentral.com/articles/10.1186/s12978-018-0605-5#auth-4
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brabin%20L%5BAuthor%5D&cauthor=true&cauthor_uid=19035940
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wankhede%20V%5BAuthor%5D&cauthor=true&cauthor_uid=30568354
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tarnekar%20AM%5BAuthor%5D&cauthor=true&cauthor_uid=30568354

