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Abstract 

Background: Type of occupation has been linked to early antenatal care visits whereby women in different occupa‑
tion categories tend to have different timing for antenatal care visits. Different occupations require varying levels of 
commitment, remuneration and energy requirements. This study, therefore, sought to investigate the association 
between the type of occupation and early antenatal care visits in sub‑Saharan Africa.

Methods: This is a secondary analysis of Demographic and Health Survey data from 29 countries in sub‑Saharan 
Africa conducted between 2010 and 2018. The study included 131,912 working women. We employed binary logistic 
regression models to assess the association between type of occupation and timely initiation of antenatal care visits.

Results: The overall prevalence of early initiation of antenatal care visits was 39.9%. Early antenatal care visit was 
high in Liberia (70.1%) but low in DR Congo (18.6%). We noted that compared to managerial workers, women in all 
other work categories had lower odds of early antenatal care visit and this was prominent among agricultural workers 
[aOR = 0.74, CI = 0.69, 0.79]. Women from Liberia [aOR = 3.14, CI = 2.84, 3.48] and Senegal [aOR = 2.55, CI = 2.31, 2.81] 
had higher tendency of early antenatal care visits compared with those from Angola.

Conclusion: The findings bring to bear some essential elements worth considering to enhance early antenatal care 
visits within sub‑Saharan Africa irrespective of the type of occupation. Women in the agricultural industry need much 
attention in order to bridge the early antenatal care visit gap between them and workers of other sectors. A critical 
review of the maternal health service delivery in DR Congo is needed considering the low rate of early antenatal care 
visits.
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Background
Sub-Saharan Africa (SSA) is one of the World Health 
Organization (WHO) regions with the highest maternal 
mortality ratio (MMR) worldwide [1]. Antenatal care 
(ANC) has been recognised as a promising strategy for 
averting threats that compromise the health of pregnant 
women and subsides MMR prospects [2, 3]. ANC is “the 

care provided by skilled health-care professionals to 
pregnant women and adolescent girls in order to ensure 
the best health conditions for both mother and baby 
during pregnancy” [4]. The WHO conceives early ANC 
as the initial visit occurring within the first 12 weeks of 
pregnancy [4]. Early ANC is recommended for all preg-
nant women irrespective of occupation, socio-economic 
status, geographical location, parity inter alia. Preven-
tion and management of pregnancy-related diseases, 
risk identification, health education and health promo-
tion are some of the core components of ANC [4, 5]. 
ANC reduces the likelihood of maternal and perinatal 
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morbidity and mortality in two principal ways-by iden-
tifying and treating pregnancy-related complications and 
through identification of women who are at higher risk of 
labour and delivery complications [6–8].

Early ANC is observed to be low in SSA [9]. Globally, 
SSA is the penultimate region with lowest early ANC 
visit coverage (24·9% [22·6–27·2]) after Oceania [10]. 
Reports of recent Demographic and Health Surveys have 
revealed same. For instance, 18%, 20% and 37% of women 
are reported to have obtained early ANC in Nigeria [11], 
Ethiopia [12] and Zambia [13] respectively. A consider-
able section of women in SSA tend to delay and com-
mence ANC in the second or third trimester [14]. It is 
known that education [15], younger age [16, 17], family 
income [18] and residential status [19, 20] dictate the 
timing of ANC.

Occupational type has also been linked with early ANC 
initiation whereby women who work in particular pro-
fessions seem to have early ANC  visits [14, 21]. This is 
believed to be enhanced by the relative economic advan-
tage associated with particular occupations over others 
[9, 21]. Maternal health care is cost-free in a number of 
sub-Saharan African countries [22, 23]. Depending on a 
woman’s occupation type, some women seem to have rel-
ative economic advantage to pay the additional expenses 
such as those originating from transportation [22, 24] 
laboratory tests and screening [23] and unauthorised 
charges levied by some healthcare providers [25]. The 
aforementioned studies have principally investigated 
occupational status (working or not working) without 
exploring early ANC initiation across the type of occupa-
tion (such as services, agriculture and clergy).

Due to that, whether the driving and inhibition fac-
tors of early ANC visits vary across women’s occupations 
seem unexplored in SSA. Meanwhile, different occupa-
tions have different commitment levels, time require-
ments, remuneration, and energy requirements [26, 27]. 
This study, therefore, proposes that the type of occupa-
tion women engage in may have varying implications on 
their prospects of attaining early ANC visits. Investigat-
ing early ANC visits by type of occupation, as this study 
seeks to achieve, is of utmost priority for maternal health 
in order to develop pertinent demand-driven, well-tai-
lored and fit for purpose interventions that can support 
all category of career women to achieve timely ANC vis-
its in SSA and other developing WHO regions.

Methods
Study design and data source
This study analysed a secondary data from working 
women of reproductive ages (n = 131,192) who had 
complete information on ANC attendance from the lat-
est Demographic and Health Surveys (DHS) conducted 

between 2010 and 2018 across 29 countries in SSA (see 
Table 1). The survey was designed to collect and provide 
data on various demographic indicators such as maternal 
healthcare services utilization [28]. The data collected 
through DHS are robust, helpful in health research and 
are used to study and monitor prevalence, pattern and 
trends of health information in low- and middle-income 
countries [29]. To select the sample, two multi-stage 
stratified cluster sampling methods were employed and 
the eligible respondents were selected from rural and 
urban areas in the various countries. Data were collected 
from women, men, couples and children by using differ-
ent questionnaires. Standard methods such as the use of 
experienced field staff and validated instruments were 
employed to test the validity and reliability of the DHS 
questionnaires. The details of the DHS are documented 
by Corsi, Neuman, Finlay and Subramanian [30]. The 

Table 1 Description of Study Sample

Country Sample N Sample %

Angola, 2015/2016 4830 3.7

Burkina Faso, 2010 8007 6.1

Benin, 2017/18 6562 5.0

Burundi, 2016/2017 8190 6.2

Congo DR, 2013/2014 7815 5.9

Congo, 2011/2012 3762 2.9

Cote d’Ivoire, 2011/2012 3446 2.6

Cameroon, 2018 2200 1.7

Ethiopia, 2016 2231 1.7

Gabon, 2012 1738 1.3

Ghana, 2014 3313 2.5

Gambia, 2013 2933 2.2

Guinea, 2018 3464 2.6

Kenya, 2014 4659 3.5

Comoros, 2012 786 0.6

Liberia, 2013 2721 2.1

Lesotho, 2014 1001 0.8

Mali, 2018 3234 2.5

Malawi, 2015/2016 9374 7.1

Nigeria, 2018 12599 9.6

Namibia, 2013 1610 1.2

Rwanda, 2014/2015 5570 4.2

Sierra Leone, 2013 6641 5.0

Senegal, 2010 4571 3.5

Chad, 2014/2015 1412 1.1

Togo, 2013/2014 3645 2.8

Uganda, 2016 8157 6.2

Zambia, 2018 5026 3.8

Zimbabwe, 2015 2416 1.8

Total 131912 100
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datasets for the DHS are available at http:// dhspr ogram. 
com/ data/ avail able- datas ets. cfm.

Derivation of variables
Outcome variable
The outcome variable of the study was early ANC attend-
ance. It was derived from the question “How many 
months pregnant were you when you first received ante-
natal care for this pregnancy?” The responses were in 
months. It was then dichotomised as early  initiation of 
ANC = 1, that is if women reported attending ANC at 
3 months or earlier and late initiation = 0, after 3 months 
[31, 32].

Independent variable
Type of occupation was the independent variable [33]. 
It was generated from the question “What is your occu-
pation, that is, what kind of work do you mainly do?” 
Occupation was captured as ‘not working (0)’, ‘manage-
rial (1)’, ‘clerical (2)’, ‘sales (3)’, ‘agricultural (4)’, ‘household 
(5)’, ‘services (6)’ and ‘manual (7)’. We excluded those who 
were not working to align the sample to the focus of the 
study.

Control variables
Fifteen control variables were considered in our study. 
These are country, age, educational level, marital sta-
tus, religion, wealth quintile, place of residence, parity, 
pregnancy intention, exposure to mass media (radio, 
television and newspaper) and getting medical help for 
self (getting permission to go, getting money needed for 
treatment and distance to health facility). Apart from 
country of origin, the rest of the variables were not deter-
mined a priori; instead, based on parsimony, theoretical 
relevance and practical significance with early initiation 
of ANC [3, 19, 31, 32, 34]. Marital status was recoded 
into never married, married, cohabiting, widowed and 
divorced. We recoded parity as one birth (1), two births 
(2), three births (3), and four or more births (4). We 
recoded religion as Christianity (1), Islam (2), Tradition-
alist (3), and no religion (4).

Statistical analyses
The data were analysed with stata version 14.2 for Mac 
OS. The analysis was done in three steps. The first step 
was the computation of the prevalence of early initia-
tion of ANC among working women in SSA (see Fig. 1). 
The second step was a bivariate analysis that calculated 
the prevalence of early initiation of ANC across the 

Fig. 1 Prevalence of early initiation of antenatal care among working women in sub‑Saharan Africa

http://dhsprogram.com/data/available-datasets.cfm
http://dhsprogram.com/data/available-datasets.cfm
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socio-demographic characteristics with their signifi-
cance levels at p < 0. 05 (Table 2). Afterwards, two logis-
tic regression models were built. Model I was a bivariate 
analysis between the key independent variable, women’s 
occupation, and early ANC attendance. Model II con-
trolled for the effect of country and all the socio-demo-
graphic variables in a multivariable logistic regression 
(see Table 3). All frequency distributions were weighted 
while the survey command (svy) in stata was used to 
adjust for the complex sampling structure of the data in 
the regression analyses. Multicollinearity was checked 
and there was no evidence of multicollinearity among the 
variables (Max VIF = 2.06; mean VIF = 1.38). All results 
of the logistic analyses were presented as crude odds 
ratios (cORs for Model I) and adjusted odds ratios (aORs 
for Model II) with 95% confidence intervals (CIs).

Results
Descriptive results
Figure  1 is a graphical presentation of early initiation 
of ANC among women in SSA. Early initiation of ANC 
among working women across SSA stood at 39.9%. How-
ever, early initiation of ANC was high among Liberian 
women (70.1%) and low among women in DR Congo 
(18.6%).

Table  2 displays results on type of occupation, socio-
demographic characteristics and early ANC attendance 
among working women in SSA. It was found that a sig-
nificant proportion of women who were into manage-
rial occupation (53.0%) had early ANC, with those into 
Agriculture (36.9%) being the least to initiate ANC early. 
The prevalence of early initiation was similar for work-
ing women of all ages though slightly higher for those in 
25–29 age bracket (41.2%). Those with higher education 
dominated in early ANC initiation (54.1%). Cohabiting 
women had the highest proportion of ANC visits (44.9%) 
just as Traditionalists (41.7%). The richest (50.5%) as well 
as urban residents (45.9%) had high early commencement 
of ANC visits. The results indicated that 44.5% of women 
at parity one initiated ANC visits early. Again, 41.6% of 
women who considered their pregnancy as a planned one 
had early initiation of ANC visits, just as women whose 
household heads were females (42.1%).

Additionally, 72.3% and 57.2% of women who read 
newspaper/magazine and watched television almost 
every day respectively, initiated ANC visits early. In 
the same vein, those that listened to radio almost every 
day (55.2%) dominated in early initiation of ANC vis-
its. Women who considered getting permission to uti-
lise existing medical assistance as not a problem were 
the highest (47.1%) to commence early ANC visits. In a 
similar manner, those that felt getting money needed for 
seeking medical treatment is not a problem (44.4%) as 

well as women that considered distance to health facility 
as not a problem (48.7%) topped early initiation of ANC 
visits. From the chi-square tests, type of occupation and 
the control variables were statistically significantly asso-
ciated with early initiation of ANC, as can be seen from 
Table 2.

Logistic regression results
Table  3 displays the inferential results of the study. 
Compared to managerial workers, women in all other 
work categories had lower odds of early ANC initiation 
and this was phenomenal among agricultural workers 
[cOR = 0.53, CI = 0.51, 0.56] and this continued after 
adjusting for the covariates [aOR = 0.74, CI = 0.69, 0.79]. 
Women from Liberia [aOR = 3.14, CI = 2.84,3.48] and 
Comoros [aOR = 2.56, CI = 2.14,3.07] had higher ten-
dency of early ANC visits compared with those from 
Angola. Women aged 35–39[aOR = 1.38, CI = 1.28,1.48], 
and 40-44 [aOR = 1.38, CI = 1.28,1.50], were most 
inclined to early initiation of ANC visits as compared 
with those aged 15–19 just as among those with higher 
education as compared with those with no formal edu-
cation [aOR = 1.49, CI = 1.37,1.61]. The analysis also 
revealed that the married women had a higher propen-
sity of early ANC visits as compared to the never mar-
ried [aOR = 1.30, CI = 1.23,1.38]. It was evident that the 
likelihood of early ANC visits among women decreased 
across religions especially among those who were not 
affiliated to any religion as compared to the Christians 
[aOR = 0.80, CI = 0.74,0.87]. The richest were most 
probable to commence ANC early as compared with 
the poorest [aOR = 1.44, CI = 1.36,1.51]. Furthermore, 
the rural residents were more likely to start ANC early 
as compared with the urban residents [aOR = 1.08, 
CI = 1.04,1.12]. Moreover, the probability to initiate ANC 
visit early declined among women at various parities 
especially among those at parity four or more compared 
with those at parity one [aOR = 0.67, CI = 0.63,0.70], as 
can be seen from Table 3.

Furthermore, those that considered their pregnancies as 
unwanted were least likely to have early ANC visit com-
pared with those that judged theirs as planned [aOR = 0.78, 
CI = 0.74,0.82]. The propensity to early ANC initiation was 
higher among women whose household head was a female 
compared with those having male as household head 
[aOR = 1.09, CI = 1.05,1.12]. Also, those that read news-
paper/magazine almost every day were most likely to have 
early ANC visit as compared with those that do not read 
newspaper/magazine at all [aOR = 1.25, CI = 1.06,1.47]. 
Those that watched television almost every day were 
inclined to early ANC initiations compared to their coun-
terparts who did not watch television at all [aOR = 1.27, 
CI = 1.18,1.36]. Similarly, women that listened to radio 
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almost every day were most likely to commence ANC 
early compared with those who did not listen to radio at 
all [aOR = 1.09, CI = 1.01,1.17]. Finally, the results indi-
cated that those that judged that getting money needed for 
treatment was not a big problem were most likely to initi-
ate ANC early than those that considered it as no problem 
[aOR = 1.33, CI = 1.12,1.57], as shown in Table 3.

Table 2 Type of occupation, socio‑demographic characteristics and 
prevalence of early antenatal care visit among women in sub‑
Saharan Africa (n = 131,912)

Variable (p value) Weighted Weighted ANC attendance

        N % Late (%) Early (%)

Type of occupation (p<0.001)
Managerial 7183 5.5 47.0 53.0

Clerical 1072 0.8 51.6 48.4

Sales 37482 28.4 58.2 41.8

Agriculture 57992 44.0 63.1 36.9

Services 14319 10.9 60.3 39.7

Manual 13864 10.5 59.8 40.2

Age (p<0.001)
15‑19 7115 5.4 64.5 35.5

20‑24 26207 19.9 61.1 38.9

25‑29 34373 26.1 58.8 41.2

30‑34 29015 22.0 59.2 40.8

35‑39 21110 16.0 59.8 40.2

40‑44 10567 8.0 61.0> 39.0

45‑49 3524 2.7 63.0 37.0

Level of Education (p<0.001)
No formal education 47046 35.7 60.7 39.3

Primary 46382 35.2 63.4 36.7

Secondary 32735 24.8 57.1 42.9

Higher 5749 4.4 45.9 54.1

Marital status (p<0.001)
Never married 7739 5.9 56.3 43.7

Married 91058 69.0 58.4 41.7

Cohabitation 22532 17.1 55.1 44.9

Widowed 2151 1.6 60.4 39.6

Divorced 8432 6.4 57.2 42.8

Religion (p<0.001)
Christianity 85694 65.0 60.7 39.3

Islam 39667 30.1 58.7 41.3

Traditional 3918 3.0 58.3 41.7

No religion 2633 2.0 65.7 34.3

Wealth quintile (p<0.001)
Poorest 26421 20.0 64.9 35.1

Poorer 27723 21.0 63.9 36.1

Middle 27301 20.7 62.2 37.8

Richer 26620 20.2 58.8 41.3

Richest 23847 18.1 49.5 50.5

Residence (p<0.001)
Urban 43696 33.1 54.1 45.9

Rural 88216 66.9 63.1 36.9

Parity (p<0.001)
1 24389 18.5 55.5 44.5

2 24562 18.6 56.7 43.3

3 21597 16.4 58.4 41.6

4+ 61364 46.5 63.9 36.1

Table 2 (continued)

Variable (p value) Weighted Weighted ANC attendance

        N % Late (%) Early (%)

Pregnancy intentions (p<0.001)
Planned 94116 71.4 58.4 41.6

Mistimed 28311 21.5 63.7 36.3

Unwanted 9485 7.2 66.7 33.3

Household head sex (p<0.001)
Male 103500 78.5 60.7 39.3

Female 28412 21.5 57.9 42.1

Frequency of reading newspaper/magazine (p<0.001)
Not at all 110555 83.8 61.4 38.6

Less than once a week 11830 9.0 56.5 43.5

At least once a week 8629 6.5 50.7 49.3

Almost every day 898 0.7 36.6 63.4

Frequency of watching television (p<0.001)
Not at all 80417 61.0 64.2 35.8

Less than once a week 16956 12.9 58.8 41.2

At least once a week 27283 20.7 52.7 47.3

Almost every day 7256 5.5 45.7 54.3

Frequency of listening to radio  (p<0.001)
Not at all 50640 38.4 64.3 35.7

Less than once a week 27152 20.6 58.7 41.3

At least once a week 49085 37.2 57.1 42.9

Almost every day 5036 3.8 55.7 44.3

Getting medical help for self: getting permission to go (p<0.001)
No problem 4274 3.2 52.9 47.1

Big problem 20631 15.6 61.7 38.3

Not a big problem 107008 81.1 60.1 39.9

Getting medical help for self: getting money needed for treat-
ment (p<0.001)
No problem 893 0.7 55.6 44.4

Big problem 72486 55.0 61.6 38.4

Not a big problem 58533 44.4 58.4 41.7

Getting medical help for self: distance   to health facility (p<0.001)
No problem 2241 1.7 51.3 48.7

Big problem 49795 37.8 62.9 37.2

Not a big problem 79876 60.6 58.7 41.4
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Table 3 Logistic regression analysis on women’s occupation and early ANC visit in SSA

Type of occupation Model I
cOR[95%CI]

Model II
aOR [95%CI]

Managerial 1 [1.00,1.00] 1 [1.00,1.00]

Clerical 0.88*[0.77,0.99] 0.91[0.80,1.04]

Sales 0.64***[0.61,0.68] 0.83***[0.78,0.88]

Agriculture 0.53***[0.51,0.56] 0.74***[0.69,0.79]

Services 0.55***[0.52,0.59] 0.88***[0.82,0.94]

Manual 0.62***[0.58,0.66] 0.77***[0.72,0.83]

Age
15‑19 1 [1.00,1.00]

20‑24 1.13***[1.07,1.20]

25‑29 1.29***[1.21,1.38]

30‑34 1.35***[1.26,1.45]

35‑39 1.38***[1.28,1.48]

40‑44 1.38***[1.28,1.50]

45‑49 1.37***[1.24,1.51]

Level of education
No formal education 1 [1.00,1.00]

Primary 1.16***[1.12,1.20]

Secondary 1.23***[1.18,1.28]

Higher 1.49***[1.37,1.61]

Marital status
Never married 1 [1.00,1.00]

Married 1.30***[1.23,1.38]

Cohabitation 1.18***[1.11,1.26]

Widowed 1.20**[1.07,1.33]

Divorced 1.25***[1.16,1.34]

Religion
Christianity 1 [1.00,1.00]

Islam 0.88***[0.85,0.92]

Traditional 0.86***[0.80,0.92]

No religion 0.80***[0.74,0.87]

Wealth quintile 
Poorest 1 [1.00,1.00]

Poorer 1.02[0.98,1.05]

Middle 1.05**[1.01,1.09]

Richer 1.13***[1.08,1.17]

Richest 1.44***[1.36,1.51]

Residence 
Urban 1 [1.00,1.00]

Rural 1.08***[1.04,1.12]

Parity
1 1 [1.00,1.00]

2 0.87***[0.83,0.90]

3 0.79***[0.76,0.83]

4+ 0.67***[0.63,0.70]

Pregnancy intentions
Planned 1 [1.00,1.00]

Mistimed 0.81***[0.78,0.83]

Unwanted 0.78***[0.74,0.82]

Household head’s sex
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Table 3 (continued)

Male 1 [1.00,1.00]

Female 1.09***[1.05,1.12]

Frequency of reading newspaper/magazine
Not at all 1 [1.00,1.00]

Less than once a week 1.04[0.99,1.09]

At least once a week 1.11***[1.05,1.18]

Almost every day 1.25**[1.06,1.47]

Frequency of watching television
Not at all 1 [1.00,1.00]

Less than once a week 0.95**[0.91,0.99]

At least once a week 1.07***[1.03,1.11]

Almost every day 1.27***[1.18,1.36]

Frequency of listening to radio
Not at all 1 [1.00,1.00]

Less than once a week 0.99[0.96,1.03]

At least once a week 1.03[1.00,1.06]

Almost every day 1.09*[1.01,1.17]

Getting medical help for self: getting permission to go
No problem 1 [1.00,1.00]

Big problem 0.93[0.83,1.04]

Not a big problem 0.92[0.82,1.03]

Getting medical help for self: getting money needed for treatment
No problem 1 [1.00,1.00]

Big problem 1.27**[1.07,1.50]

Not a big problem 1.33***[1.12,1.57]

Getting medical help for self: distance to health facility
No problem 1 [1.00,1.00]

Big problem 0.98[0.87,1.10]

Not a big problem 1.01[0.89,1.13]

Country 
Angola 1 [1.00,1.00]

Burkina 1.09[1.00,1.19]

Benin 1.78***[1.63,1.93]

Burundi 1.18***[1.09,1.29]

Congo DR 0.29***[0.27,0.32]

Congo 1.24***[1.13,1.35]

Cote d’Ivoire 0.66***[0.60,0.73]

Cameroon 0.74***[0.67,0.82]

Ethiopia 0.74***[0.66,0.83]

Gabon 1.66***[1.48,1.87]

Ghana 2.49***[2.25,2.75]

Gambia 0.99[0.88,1.10]

Guinea 0.70***[0.63,0.78]

Kenya 0.25***[0.22,0.28]

Comoros 2.56***[2.14,3.07]

Liberia 3.14***[2.84,3.48]

Lesotho 0.83*[0.71,0.96]

Mali 1.13*[1.01,1.26]

Malawi 0.43***[0.40,0.47]

Nigeria 0.37***[0.34,0.40]

Namibia 0.94[0.82,1.06]
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Discussion
Despite the scale-up of ANC services in SSA, a growing 
body of knowledge shows different level of adoption [4, 
10]. Hence, the focus of this study was to investigate mater-
nal occupational type and early ANC initiation in SSA. 
Our findings show that Liberia had the highest early ANC 
visit while DR Congo had the least. This finding is in line 
with a prior study in Ethiopia, where a prevalence of was 
recorded [35], Nigeria [19], and Ethiopia [17]. However, 
prevalence of our study was lower compared to Gulema 
et al. [36] study in Ethiopia, Paudel, Jha, and Mehata [34] 
study in Nepal and Moller et al. [10] study among women 
in developed countries. The inconsistency in the findings 
could be due to the scope, time gap and other methodo-
logical variations between our study and the other studies 
compared. We also observed regional variations in early 
ANC visits, which could be due to difference in women 
socioeconomic status, government health policies, and dif-
ferent cultural orientations within SSA.

We observed a trend of increasing early ANC attend-
ance in recent times. The rise in early ANC visits within 
SSA may be due to some initiatives by governments of 
SSA countries. For instance, WHO [1] reports that tre-
mendous investment has been made in the Liberian 
healthcare sector by stakeholder organisations and the 
government after the civil war. These investments might 
have helped improved maternal healthcare services lead-
ing to high ANC initiation as observed in this study [37]. 
Similarly, the Government of Ghana in 2005 initiated a 
maternal health policy with free maternal health services 
at ANC [24] meant to remove economic inequalities 
especially for rural women. Where such similar health-
care policies exist such as Nigeria [38], Tanzania [39] 
and Kenya [40] increased early ANC more probable. It 
is therefore our advocacy that governments and policy 
makers within the sub region consider eliminating all 
forms of economic, sociocultural, political and structural 

barriers that might impede women’s access and utilisa-
tion of early ANC services.

Also, women from Liberia and Comoros had higher 
tendency to commence early ANC visits compared with 
those from Angola. The reasons for such disparities can-
not possibly be fathomed without further investigation. 
Yet it is sound to reason that Liberia and Comoros could 
have enhanced facilitators to maternal ANC utilisation 
incentives coupled with limited barriers to maternal ANC 
services utilisation. For instance, a report by Agence Fran-
caise De Development [AFD] [41] show the Government 
of Comoros and its development partner France has con-
sistently over the period invested heavily in the healthcare 
sector to increase access to health facilities, reduce finan-
cial barriers by providing financial incentives for obstetric 
care and many maternal health services. This according 
to the same report has led to the decrease in infant and 
maternal mortalities in Comoros and increase ANC uti-
lisation among others. Such opportunity may be absent 
in other sub regional countries, and could be the driving 
force for early ANC visit in Comoros. We suggest to other 
SSA governments and policy analysts to under study these 
two countries for best practices that are influencing early 
maternal ANC visits.

Besides, our findings showed that women in all other 
work categories had lower odds of early ANC initiation 
and this was phenomenal among agricultural workers. 
A possible inference is that women in managerial posi-
tions have much more enablers to early ANC visit. This is 
possible because managerial mothers may have acquired 
the necessary educational and economic empowerments 
which is observed in previous studies to be associated 
with early ANC [24]. This finding is consistent with the 
National Survey analysis by Saad-Haddad et al. [42] that 
mothers’ occupational status significantly affects mater-
nal early ANC visits. Implications of this finding is that, 
despite the introduction of the free maternal health pol-
icy in some SSA countries to enable mothers meet the 

Table 3 (continued)

Rwanda 1.65***[1.51,1.81]

Sierra Leone 1.26***[1.12,1.41]

Senegal 2.55***[2.31,2.81]

Chad 0.96[0.84,1.10]

Togo 0.45***[0.41,0.50]

Uganda 0.55***[0.51,0.60]

Zambia 0.37***[0.33,0.40]

Zimbabwe 0.66***[0.59,0.73]

N 131912 131912

Exponentiated coefficients; 95% confidence intervals in brackets
*  p < 0.05, ** p < 0.01, *** p < 0.001
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recommended WHO early ANC visit, there are s still 
challenges partly influenced by monetary capabilities 
where highly placed occupational mothers can access 
maternal health services compared to other occupational 
types [22, 24]. This has been observed in our finding 
where mothers who revealed that getting money needed 
for treatment was not a big problem and richest mothers 
were most likely to have early ANC visit. This corrobo-
rates Akowuah et al. [23] and Arthur’s [24] findings that 
wealth significantly influences early ANC visit among 
mothers. It is thus imperative for SSA countries without 
social interventions that can enhance early ANC visit 
to introduce social interventions and provide sustain-
able jobs to women so as to remove financial barriers to 
maternal health service utilisation.

Again, our findings show that women aged 40–44 were 
inclined to early ANC visits compared to aged 15–19. 
Inferring from Grossman model of prediction, which 
states that age increases the rate of depreciation of one’s 
health [43], that is, older mothers may be prone to cer-
tain health conditions including pregnancy complica-
tions, and may therefore be motivated to initiate early 
ANC. Similarly, evidence from a qualitative study by Pell 
et al. [25], in Ghana, Kenya and Malawi support our find-
ing that younger adolescents do not initiate early ANC as 
recommended by WHO compared to older adults. Addi-
tionally, other quantitative studies in Ethiopia [3], Finland 
[44] and India [45] add credence to our finding that older 
women initiate early ANC compared to younger moth-
ers. We reasoned with Pell et al. [25] that, due to social 
stigma and repercussions of teen pregnancy (i.e., drop 
out from school), adolescents are hesitant in disclosing 
pregnancy and may hinder early ANC initiation. This 
calls for segregated adolescent friendly ANC clinics to 
improve early maternal ANC among adolescents, which 
consequently may help reduce morbidities and mortali-
ties among adolescent mothers and their new-borns. On 
the contrary, some scholars indicate that younger moth-
ers reported early ANC utilisation in discordance with 
our findings [3, 24, 46]. The difference in the findings 
could be due to some methodological variations such as 
sample size differentials. We suggest that SSA govern-
ments and policy makers be critical on age demography, 
especially in maternal ANC services provision in order to 
meet sustainable development goal 3 and 5 [47].

Women who considered their pregnancies as unwanted 
were least likely to early initiate ANC compared with 
those that judged theirs as planned. This finding reso-
nates previous studies [19, 48, 49]. In a similar finding, 
Alemu and Aragaw [19] adduced that a woman who is 
yearning for a child would likely initiate early ANC once 
diagnosed of being pregnant. However, a woman carrying 
an unwanted pregnancy might already be contemplating 

on terminating the pregnancy and so would not see the 
need to engage in early ANC to protect the gestation of 
something she does not want [50].

The propensity to initiate early ANC was higher among 
women whose household head was a female compared 
with those having a male as household head. Essentially, 
for a pregnant woman to seek permission from someone 
else especially the opposite sex, is a disincentive to early 
ANC initiation [51]. So, for women to access and obtain 
optimum health at ANC, their independent decision-
making may be essential.

Our findings revealed that mothers with higher edu-
cation, those who resides in rural areas, those who were 
exposed to mass media (i.e., radio, reading newspaper/
magazine and watching television daily) were likely to ini-
tiate early ANC. Arthur [24] similarly found that women 
who had higher education, and women who listen to 
radio and watches television daily had early ANC visit. It 
is possible that most non-educated mothers may reside in 
rural areas which are mostly deprived of health facilities 
and the right tailored media information [52]. Although 
women in urban locations may have better geographical 
access to health facilities compared with rural residents, 
hectic traffic and heavy workloads could compromise the 
ability of urban women from having early ANC. Notwith-
standing, a systematic review on rural residence and early 
ANC initiation concluded inconsistent with our finding 
[53] which could be due to contextual factors.

Another significant finding of our study was the propen-
sity of married women to initiate early ANC compared to 
the never married. This could be reasoned that the mar-
ried women may have their partners support (i.e. finan-
cial and psychosocial) which may not be available for the 
never married. Community action is needed to encourage 
men participation in ANC. Moreover, the probability of 
early ANC visit declined among women at various pari-
ties especially among those at parity four or more com-
pared with those at parity one. This finding was probably 
expected as previous studies in SSA [3] and elsewhere 
[54], showed that high parity mothers exhibited late ANC 
visit. This finding could be influenced by maternal experi-
ence, complacency, and pregnancy risk assessment which 
could have far reaching consequences for both mother and 
fetus. Women with four or higher parity have increased 
risk of haemorrhage, however, most of these women are 
not educated on the need to prioritise ANC and subse-
quent health facility delivery, where blood transfusion can 
transpire [55, 56]. Because of this, most of these women, 
would erroneously perceive that they are not at risk since 
they had no problems in earlier pregnancies. Healthcare 
providers must therefore consistently educate and remind 
women of higher parity on the need to prioritise ANC and 
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health facility delivery, due to their higher risk of experi-
encing haemorrhage and other childbirth complications.

Strengths and limitations of the study
Findings from this study were generated from high 
quality data gathered through the DHS Program. The 
sampling procedure and representativeness of the data-
sets strengthen the generalisability of the findings. Con-
versely, the cross-sectional design of the DHS limits the 
ability to make causal inferences between the outcome 
variables, however, associations can be drawn between 
occupation type and early ANC visit. The study pre-
sented evidence at the sub-regional level, thereby mak-
ing recommendations not directly applicable at the 
national level. Due to this, we mentioned the specific 
countries in instances of extreme cases and we have 
also indicated in the conclusion section that imple-
mentation of our recommendations should be guided 
by contextual circumstances per country. Some of the 
variables were also self-reported, hence, there is a high 
tendency for social desirability and recall biases. We 
recommend that further studies should employ qualita-
tive study designs and theoretical models for a better 
understanding of nuances surrounding type of occupa-
tion and early ANC attendance.

Conclusion
The findings show that women in managerial and cleri-
cal occupations are most likely to initiate ANC early, 
however, the opposite was true for women in Agricul-
tural activities. Generally, early ANC visit is phenom-
enal among women of Liberia whilst DR Congo lags 
behind. These observations bring to bear some essential 
elements worth considering to enhance early ANC vis-
its within SSA irrespective of occupation type. First, it 
is time to review health insurance policies across SSA 
to incorporate measures that can help absorb the addi-
tional cost that are currently outside the remit of the 
insurance policies for maternity care. Second, women 
in agricultural industry need much more attention in 
order to bridge the early ANC visit gap between them 
and workers of other sectors or industries. Third, criti-
cal review of the maternal health service delivery of 
DR Congo is needed considering the low rate of early 
ANC visits. A qualitative study is essential to gain a bet-
ter understanding of the enablers of early ANC visits 
among women in managerial roles as well as barriers 
that compromise early ANC among agricultural work-
ers. These recommendations should be considered with 
respect to country-specific contextual factors, consid-
ering the different cultural orientations, political struc-
tures and varied health systems within SSA.
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