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Abstract

Background

Early initiation of antenatal care (ANC) provided by skilled personnel is essential as it

enables pregnant women to receive comprehensive reproductive health services. Early

ANC utilisation could prevent complications related to pregnancy and improve maternal and

neonatal health outcomes. Regardless of this, only forty-one in every hundred women in

Cameroon seek early ANC services. Studies on the uptake of antenatal care in Cameroon

have not focused on individual and community-level factors that influence early initiation of

ANC. This study aimed at investigating the association between individual and community-

level factors and early ANC uptake in Cameroon.

Methods

This study was a cross-sectional survey design. Data was extracted from the women’s file

of the 2018 Cameroon Demographic and Health Survey (CDHS). A sample of 4,183 women

aged 15–49 who had complete information on variables of interest to the study was used.

The outcome variable was early ANC (i.e. women whose first ANC occurred between 0–3

months of pregnancy). Eighteen explanatory variables consisting of fifteen individual-level

variables and three community-level variables were selected for the study. At 95% confi-

dence interval (95% CI), two-level multilevel models were built. The results for the fixed

effects were presented in adjusted odds ratio (aOR) and the random effects were expressed

in terms of Intra-Class Correlation (ICC) and Primary Sampling Units (PSUs) variance.

Results

Descriptively, 46% [CI = 45.0–48.0] of the women aged 15–49 attended ANC earlier. The

median age at which women started utilising early ANC was 28 (15 to 48) years. For the

fixed effects results, it was found that the odds of seeking early ANC increased among

those aged 35–39 [aOR = 1.78, CI = 1.24–2.57], the richest [aOR = 2.43, CI = 1.63–3.64]
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and those with secondary/higher education [aOR = 1.38, CI = 1.05–1.82]. Muslims [aOR =

0.73, CI = 0.60–0.88] and women at parity four or more had lesser odds to seek early ANC

[aOR = 0.63, CI = 0.49–0.82]. The study found that primary sampling unit (community/clus-

ter) [σ2 = 0.53, CI = 0.40–0.72] and individual [σ2 = 0.16, CI = 0.09–0.29] level variations

exist in early initiation of ANC. About 14% (intra-class correlation (ICC) = 0.14) and 5% (ICC

= 0.05) variability in early initiation of ANC were attributable to variations in the primary sam-

pling unit (community/cluster) and individual-level factors, respectively.

Conclusion

Individual-level factors (maternal age, wealth status, educational attainment and religious

affiliation) were associated with early initiation of ANC whereas variations in cluster/commu-

nity characteristics contributed to the variations in early initiation of ANC seeking. The

Departments of Health Promotion, Health Information Center and eHealth under the Minis-

try of Public Health, Cameroon, have to strengthen mass sensitisation programs on early

ANC uptake and such programs should consider individual differences such as age, wealth

status, education, and religious affiliation in its program design.

Background

The sustainable development goal three (SDG 3), target one was set to reduce the global mater-

nal mortality ratio to less than 70 per 100,000 livebirths by the end of 2030 [1]. To achieve this,

a strong political commitment from countries especially those with poor maternal health out-

comes, to control their preventable maternal morbidities and mortality are required [2–4]. As

a result, the World Health Organisation (WHO) recommends that every woman should seek

antenatal care (ANC) from a skilled provider. Following this recommendation, women should

have their first ANC visit immediately after conception to twelve weeks of gestation–early

ANC and extra seven visits be made after twelve weeks of gestation through to delivery [4].

Early ANC provided by skilled personnel is essential as it enables pregnant women to receive

varied and comprehensive reproductive health services. These services include accurate assess-

ment of gestational age to allow for precise treatment of preterm labour, screening for disor-

ders, provision of folic acid supplements, and screening as well as treatment for iron deficiency

anaemia and sexually transmitted infections [4–7]. Early ANC could offer health staff the

opportunity to meet pregnant mothers and provide them guidance targeted at modifying risky

behaviours such as smoking, alcohol consumption, drug abuse, obesity, malnutrition, and

occupational exposures [4, 7].

Global report on early ANC indicates an increase in early ANC coverage from 40.9% in

1990 to 58.6% in 2013 [4]. However, disparities in the uptake of early ANC exist based on geo-

graphical locations. Whereas high-income countries recorded 84.8% of early ANC coverage in

2013, low-income countries’ early ANC coverage stalled at 48.1% [4]. Sub-Saharan Africa

(24.9%) is among the notable regions which recorded the lowest early ANC visit coverage,

globally [4]. Cameroon has seen a marginal rise in early ANC attendance from 33% to 35%

between 1991 and 2014 [8]. However, the 2018 Cameroon Demographic and Health Survey

(CDHS) reported that only forty-one in every hundred women (41%) in Cameroon sought

early ANC services [8]. This implies that most women in Cameroon might not fully benefit

from treatment and preventive measures covered under early ANC services such as the
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provision of iron and folate supplements for the treatment of anaemia, administering Intermit-

tent Preventive Treatment (IPTp) to curb malaria in pregnancy, immunization against tetanus,

tuberculosis, nutrition, and detection and management of HIV/AIDS and other sexually trans-

mitted infections (STIs) [4–7].

Apart from the low uptake of early ANC in Cameroon, several studies have been done on

predictors of ANC attendance in Cameroon [9–12]. However, none of them have considered

individual and community-level factors that influence early ANC uptake. For instance, Halle-

Ekane et al. [9] assessed the content and utilization of ANC services in a rural community in

Cameroon whereas Halle-Ekane et al. [10] focused on the quality of antenatal care and out-

come of pregnancy in a semi-urban area in Fako Division. The study of Tolefac et al. [11] also

investigated why pregnant women present late for their first antenatal care consultation in

Cameroon. Also, Venyuy et al. [12] looked at factors associated with the late start of late ANC

among pregnant women in the Saint Elizabeth General Hospital Shisong (SEGHS), Cameroon,

and found the cost of service, having a source of income, distance to a health facility, parity

and level of education as determinants of late ANC in Cameroon [12]. The aforementioned

studies were restricted to specific health facilities which present a challenge to understand

determinants of early ANC attendance from a national scale. Therefore, there is a dearth of

information on predictors that combined both the individual and community-level factors

and the uptake of early ANC in Cameroon. Hence, the present study aimed at investigating

the association between individual and community-level factors and early ANC uptake in

Cameroon using nationally representative data. Findings of this study would be useful to the

Ministry of Public Health and other agencies in Cameroon in programme designs targeted at

early ANC uptake among women in their reproductive age group and also help in the attain-

ment of SDG 3.1.

Theoretical framework

Maternal healthcare utilisation is shaped by complex interwoven drivers including social, cul-

tural, economic and religious factors [13, 14]. Therefore, for early ANC and its drivers which

are at the core of this paper to be well-understood and for conceptual clarity, theoretical guid-

ance is essential. Considering the primary focus of this study which seeks to investigate indi-

vidual and community-level factors’ influence on early ANC, Anderson’s Behavioural Model

(BM) of healthcare utilisation [15, 16] shall guide this paper. The BM explains that healthcare

utilisation hinges on predisposing, enabling, and need factors operating at both individual and

contextual domains [16, 17]. The predisposing factors are demographics and social structures

whereas the enabling factors explain factors that facilitate individuals to use services including

access to insurance, availability of resources such as income, access to free services, availability

and access to the service [18]. Finally, the need factors are those that motivate service use

including physical conditions, illness, or disease conditions [18]. The model provides a robust

analytical framework for explaining drivers to maternal healthcare utilisation. In this study, it

is anticipated that maternal early ANC utilisation shall be determined separately or jointly by

individual-level factors including maternal age, wealth status, religion, education and marital

status (predisposing factors) and community-level factors such as community literacy level

and community socioeconomic status (enabling factors).

Methods

Data source

This study adopted a cross-sectional survey design. The data was extracted from the women’s

file of the 2018 Cameroon Demographic and Health Survey (CDHS). The 2018 CDHS is the
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fifth Demographic and Health Survey conducted in Cameroon since its inception in 1991. It

was designed to provide data for monitoring the population and health situation in Cameroon

and to provide reliable estimates on demographics, maternal and other essential health issues

[8]. The 2018 CDHS was implemented jointly by the National Institute of Statistics (NIS) and

the Ministry of Public Health. Technical aid was provided by The Centre Pasteur du Cameroun
(CPC) for HIV laboratory testing, the International Reference Centre Chantal Biya (IRCCB)

provided quality control service whereas the ICF International provided technical assistance

through the DHS Program [8].

The survey used multistage stratified/cluster sampling methods and identified a nationally

representative sample of 13,773 eligible women for the individual women survey. However, a

total of 13,527 women aged 15–49 completed the survey which yielded a response rate of 98%.

Details on sampling, pre-testing, and other methodological issues can be obtained from the

2018 CDHS report [8]. The present study was restricted to 4,183 women aged 15–49 who had

complete information on early ANC uptake and other selected variables of interest to the study.

Description of study variables

Outcome variable. The outcome variable was early ANC. Early ANC is defined in the

current study in line with the definition by the WHO [19, 20], thus seeking ANC service dur-

ing the first trimester of gestation. In the 2018 CDHS women survey, women were asked “the

timing for first antenatal check”. Those who indicated that their first ANC occurred from

“zero to the third month” were considered as “early ANC” and those who had ANC visits

“after the third month” were classified as “late ANC”. “Early ANC” was coded as “1” and “late

ANC” was coded as “0”. For precision in responses, women who could not specify the time of

initiating ANC were excluded from the analysis.

Explanatory variables. The present study considered 18 explanatory variables which are

age, wealth status, religion, education, marital status, parity, occupation, partners’ education,

frequency of reading newspaper/magazine, frequency of listening to radio, watching television,

health decision-making capacity, getting medical help for self which includes getting permission

to go, getting money needed for treatment, and distance to health facility (all captured as indi-

vidual-level factors/predisposing factors). Residence, community literacy level, and community

socioeconomic status were considered as community-level factors (enabling factors). These var-

iables were selected owing to their influence on the uptake of ANC in other countries [20–22].

To make the results reader-friendly, religion of affiliation was recoded into “Christian”,

“Islam”, “Animist”, “None” and “Other”; education was recoded into “no education”, “pri-

mary” and “secondary/higher”. Marital status was recoded into “married”, “cohabiting”. Con-

sidering the current fertility rate of Cameroon at 4.8 children per woman [8], parity was

recoded into “one birth”, “two births”, “three births” and “four or more births”. Occupation

was recoded into “not working” and “working”; partner’s education was recoded into “no edu-

cation”, “primary” and “secondary/higher”; health decision-making capacity was recoded into

“alone” and “not alone”; community literacy level was recoded into “low”, “medium” and

“high”; and community socioeconomic status was recoded into “low”, “moderate” and “high”.

In this study, community literacy level was calculated from the women who could read and

write at all [23]. With regards to community socioeconomic status, it was measured as the per-

centage of households in the poorest quintile of Cameroon’s household wealth index [24].

Analytical procedure

The analysis was done using Stata version 14.0. Firstly, the weighting factor inherent in the

dataset (v005/100000) and the “svy command” were applied to cater for over and under
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sampling biases and to account for the complex survey design and generalizability of the find-

ings respectively. Secondly, the proportion of women who booked early and late ANC was cal-

culated. Furthermore, a univariate descriptive computation of both individual and

community-level factors was done to display the summary statistics of the data. This was then

followed by a bivariate descriptive analysis of early ANC across the individual and commu-

nity-level factors and the results were in proportions and percentages. A chi-square test of

independence was applied to assess the association between individual and community-level

factors and early ANC and those with significant association were selected for the inferential

analysis. The cut-off points for selecting a variable into the multilevel models were placed at

0.05 alpha threshold. Using the variance inflation factor (VIF) command, multicollinearity

testing between the explanatory variables was done and the results indicated no evidence of

multicollinearity between them (Mean VIF = 1.79, maximum VIF = 3.61, minimum

VIF = 1.03).

At 95% confidence intervals (95% CIs), two-level multilevel logistic regression models were

built to assess the association between the individual factors (predisposing factors) and com-

munity-level factors (enabling factors) and early ANC utilisation. The first was a null model

(Model 0) to account for variability in early ANC which can be attributed to the clustering of

the primary sampling units (PSUs)/clusters without the effect of both individual and commu-

nity-level factors. The PSUs also referred to as clusters, contain the households. Subsequently,

Model I considered individual-level factors solely, while Model II catered for only community-

level factors and finally, Model III is the full model containing both individual and commu-

nity-level factors. The results for the fixed effects were presented in adjusted odds ratio (aOR)

and any odds less than one was interpreted as reduced likelihood of early ANC whilst any

odds higher than 1 meant otherwise. Since the models were nested, the Akaike Information

Criterion was used to measure their fitness [25]. The random effects which are measures of

variation of early ANC visit across communities or clusters were expressed in terms of Intra-

Class Correlation (ICC) and PSUs variance [25, 26]. These were calculated to quantify the

degree of variation of early ANC booking across clusters and the proportion of variance

explained by successive models. Specifically, the PSUs/cluster variance helped to determine

the contribution of variables in each model to the remaining cluster variance.

Ethical considerations

The study results, conclusions, and further recommendations were drawn from the 2018

CDHS which is an already existing dataset collected through the DHS Program in Cameroon.

Therefore, this study required no ethical clearance. However, permission to download the

dataset was requested from Measure DHS and the dataset was downloaded after the request

was granted. The dataset is publicly accessible for download at https://dhsprogram.com/data/

dataset/Cameroon_Standard-DHS_2018.cfm?flag=0. However, details on ethical consider-

ations are provided by the 2018 CDHS report [8].

Results

Descriptive results for the study

The analysis indicated that, 46% (n = 1,931) [CI = 45.0–48.0] of the women aged 15–49

attended ANC earlier, with 54% (n = 2,252) [CI = 52.0–55.0] seeking ANC late (data not

shown). Table 1 depicts the descriptive results of the study. The median age at which women

started utilising early ANC was 28 (15 to 48) years. Generally, most of them were Christians

(67%), married (75%), do not make health decisions alone (92%), belongs to the working class

(75%), and do not read newspaper/magazine (83%) or listen to radio (63%) at all. Also, the
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Table 1. Individual and community-level factors and uptake of early ANC (Weighted N = 4,183).

Variable Weighted (N) Weighted (%) Early ANC Uptake COR

Late ANC (Weighted %) Early ANC (Weighted %) 95% CI

Individual-level factors

Age (in years) (X2 = 16.1, p = 0.013)
Median age 28 (15, 48)

15–19 327 8 63 37 Ref 1,1

20–24 825 20 52 48 1.52�� [1.17–1.97]

25–29 1146 27 54 46 1.50�� [1.17–1.93]

30–34 954 23 54 46 1.46�� [1.13–1.88]

35–39 639 15 51 49 1.54�� [1.17–2.02]

40–44 244 6 57 43 1.32 [0.95–1.84]

45–49 48 1 65 35 0.88 [0.49–1.60]

Wealth status (X2 = 294.8, p<0.001)
Poorest 797 19 72 28 Ref 1,1

Poorer 893 21 63 37 1.59��� [1.28–1.97]

Middle 841 20 60 40 1.74��� [1.41–2.15]

Richer 868 21 46 54 2.83��� [2.29–3.51]

Richest 784 19 30 70 5.78��� [4.58–7.28]

Religion (X2 = 108.4, p<0.001)
Christian 2815 67 48 52 Ref 1,1

Muslim 1243 30 69 31 0.48��� [0.41–0.55]

Animist 66 1.6 51 49 0.89 [0.52–1.53]

None 50 1.2 61 39 0.73 [0.42–1.28]

Other 9 0.2 35 65 3.85 [0.82–18.17]

Education (X2 = 244.8, p<0.001)
No education 989 24 73 27 Ref 1,1

Primary 1341 32 59 41 1.79��� [1.48–2.16]

Secondary/ Higher 1853 44 41 59 3.66��� [3.06–4.37]

Marital status (X2 = 13.9, p<0.001)
Married 3124 75 56 44 Ref 1,1

Cohabiting 1059 25 48 52 1.29��� [1.13–1.47]

Parity (X2 = 48.7, p<0.001)
One birth 672 16 49 51 Ref 1,1

Two births 792 19 45 55 1.11 [0.91–1.37]

Three births 724 17 55 45 0.84 [0.68–1.04]

Four or more births 1995 48 60 40 0.66��� [0.55–0.78]

Occupation (X2 = 0.5, p = 0.479)
Not working 1055 25 54 46 Ref 1,1

Working 3128 75 54 46 0.95 [0.83–1.09]

Partner’s education (X2 = 222.81, p<0.001)
No education 814 20 74 26 Ref 1,1

Primary 1347 32 60 40 1.81��� [1.48–2.22]

Secondary/Higher 2022 48 43 57 3.62��� [2.99–4.38]

Frequency of reading newspaper/magazine (X2 = 104.8, p<0.001)
Not at all 3484 83 58 42 Ref 1,1

Less than once a week 507 12 37 63 2.14��� [1.78–2.58]

At least once a week 192 5 29 71 2.89��� [2.12–3.95]

Frequency of listening to radio (X2 = 71.7, p<0.001)

(Continued)
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majority of them declared that getting permission to seek medical help (68%), money needed

for treatment (69%), and distance to health facility (61%) was not a problem when seeking

medical help. A little over half of them (51%) resided in rural areas whereas 53% of them

belong to a community of low socioeconomic status (Table 1).

The analysis revealed that 49% of women aged 35–39 sought early ANC. Early ANC utilisa-

tion was phenomenal among the richest (70%), affiliates of other religions (65%), women with

secondary or higher education (59%), and those cohabiting (52%). Early ANC utilisation

peaked among those at parity two (55%). Those whose partners had secondary or higher

Table 1. (Continued)

Variable Weighted (N) Weighted (%) Early ANC Uptake COR

Late ANC (Weighted %) Early ANC (Weighted %) 95% CI

Not at all 2622 63 59 41 Ref 1,1

Less than once a week 827 20 49 51 1.48��� [1.27–1.73]

At least once a week 734 17 42 58 1.91��� [1.63–2.25]

Frequency of watching television (X2 = 231.6, p<0.001)
Not at all 2000 48 67 33 Ref 1,1

Less than once a week 428 10 55 45 1.60��� [1.30–1.96]

At least once a week 1755 42 40 60 2.79��� [2.44–3.18]

Getting medical help for self: getting permission to go (X2 = 8.0, p = 0.005)
Big problem 1351 32 58 42 Ref 1,1

Not a big problem 2832 68 53 47 1.20�� [1.06–1.37]

Getting medical help for self: getting money needed for treatment (X2 = 44.5, p<0.001)
Big problem 2875 69 58 42 Ref 1,1

Not a big problem 1308 31 46 54 1.56��� [1.37–1.78]

Getting medical help for self: distance to health facility (X2 = 44.2, p<0.001)
Big problem 1641 39 62 38 Ref 1,1

Not a big problem 2542 61 50 50 1.53��� [1.35–1.73]

Health decision making capacity (X2 = 6.9, p = 0.009)
Alone 316 8 46 54 Ref 1,1

Not alone 3867 92 55 45 0.74�� [0.60–0.93]

Community-level factors

Residence (X2 = 98.5, p<0.001)
Urban 2032 49 45 55 Ref 1,1

Rural 2151 51 63 37 0.54��� [0.48–0.61]

Community literacy level (X2 = 181.5, p<0.001)
Low 1595 38 67 33 Ref 1,1

Medium 1375 33 52 48 1.85��� [1.58–2.15]

High 1213 29 40 60 2.84��� [2.43–3.31]

Community socioeconomic status (X2 = 198.5, p<0.001)
Low 2208 53 65 35 Ref 1,1

Moderate 569 13 54 46 1.48��� [1.24–1.77]

High 1406 34 38 62 2.69��� [0.54–0.64]

COR = Crude Odds Ratio, CI = Confidence Interval in square brackets; Ref = Reference Category

�p<0.05

��p<0.01

���p<0.001.

Source: Deduced from 2018 CDHS.

https://doi.org/10.1371/journal.pone.0266594.t001
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education (57%) were the highest to utilise early ANC, just as among those that read newspa-

per/magazine at least once a week (71%) (Table 1).

Early ANC was high among women who listened to radio at least once a week (58%) and

those who watched television at least once a week (60%). Similarly, early ANC was phenome-

nal among women who indicated that it was not a big problem (47%) to seek permission for

healthcare and for those women who indicated that obtaining money for treatment is not a

problem (54%). Furthermore, 50% of women who declared that distance to health facility was

unproblematic as well as and 54% of women who made health decisions alone sought early

ANC. A significant proportion of urban residents (55%), communities with high literacy

(60%) and socioeconomic status (62%) had early ANC (Table 1).

Fixed effect results. The third model (Model III) in Table 2 shows the fixed effect results

of individual and community-level factors on early ANC. Compared with women aged 15–19,

Table 2. A mixed effect of individual and community-level factors on early initiation of antenatal care.

Independent variables Model 0 Model I Model II Model III

aOR[95%CI] aOR[95%CI] aOR[95%CI] aOR[95%CI]

Fixed effect results

Individual-level factors

Age
15–19 Ref Ref

20–24 1.41�[1.05–1.89] 1.41�[1.04–1.89]

25–29 1.47�[1.08–2.01] 1.47�[1.08–2.00]

30–34 1.50�[1.07–2.10] 1.50�[1.07–2.10]

35–39 1.79��[1.24–2.57] 1.78��[1.24–2.57]

40–44 1.59�[1.05–2.43] 1.60�[1.05–2.44]

45–49 1.33[0.67–2.63] 1.34[0.67–2.63]

Wealth status
Poorest Ref Ref

Poorer 1.31�[1.02–1.69] 1.32�[1.02–1.71]

Middle 1.23[0.94–1.61] 1.27[0.95–1.69]

Richer 1.60��[1.18–2.18] 1.65��[1.16–2.34]

Richest 2.45���[1.73–3.47] 2.43���[1.63–3.64]

Religion
Christian Ref Ref

Muslim 0.72��[0.58–0.87] 0.73��[0.60–0.88]

Animist 1.72[0.93–3.17] 1.73[0.94–3.21]

None 0.91[0.49–1.68] 0.91[0.49–1.67]

Other 2.45[0.58–14.55] 2.93[0.58–14.72]

Education
No education Ref Ref

Primary 1.20[0.94–1.53] 1.20[0.94–1.53]

Secondary/Higher 1.40��[1.06–1.82] 1.38�[1.05–1.82]

Marital status
Married Ref Ref

Cohabiting 0.98[0.83–1.15] 0.97[0.82–1.15]

Parity
One birth Ref Ref

Two births 0.91[0.72–1.16] 0.91[0.72–1.16]

(Continued)
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Table 2. (Continued)

Independent variables Model 0 Model I Model II Model III

aOR[95%CI] aOR[95%CI] aOR[95%CI] aOR[95%CI]

Three births 0.66��[0.51–0.85] 0.66��[0.51–0.86]

Four or more births 0.63��[0.49–0.82] 0.63��[0.49–0.82]

Partner’s education
No education Ref Ref

Primary 1.18[0.91–1.51] 1.18[0.92–1.51]

Secondary/Higher 1.52��[1.17–1.98] 1.52��[1.17–1.98]

Frequency of reading newspaper/magazine
Not at all Ref Ref

Less than once a week 1.28�[1.03–1.59] 1.28�[1.03–1.59]

At least once a week 1.24[0.87–1.78] 1.25[0.87–1.79]

Frequency of listening to radio
Not at all Ref Ref

Less than once a week 0.95[0.78–1.14] 0.94[0.78–1.14]

At least once a week 1.05[0.86–1.28] 1.05[0.85–1.28]

Frequency of watching television
Not at all Ref Ref

Less than once a week 1.06[0.83–1.37] 1.06[0.82–1.37]

At least once a week 1.23[0.99–1.54] 1.23[0.98–1.53]

Getting medical help for self: getting permission to go
Big problem Ref Ref

Not a big problem 0.99[0.83–1.17] 0.98[0.83–1.16]

Getting medical help for self: getting money needed for treatment
Big problem Ref Ref

Not a big problem 1.04[0.88–1.24] 1.04[0.88–1.24]

Getting medical help for self: distance to health facility
Big problem Ref Ref

Not a big problem 1.17[0.99–1.39] 1.18[1.00–1.40]

Health decision making capacity
Alone Ref Ref

Not alone 0.95[0.74–1.22] 0.95[0.74–1.22]

Community-level factors

Residence
Urban Ref Ref

Rural 0.90[0.73–1.11] 1.13[0.91–1.41]

Community literacy level
Low Ref Ref

Medium 1.57���[1.28–1.94] 0.97[0.77–1.22]

High 2.00���[1.59–2.52] 1.05[0.81–1.36]

Community socioeconomic status
Low Ref Ref

Moderate 1.15[0.88–1.49] 0.94[0.73–1.22]

High 1.92���[1.49–2.47] 1.13[0.86–1.48]

Random effect results

PSU/Cluster Variance[95%CI] 0.53[0.40–0.72] 0.16[0.09–0.29] 0.22[0.14–0.35] 0.16[0.09–0.29]

ICC 0.14 0.05 0.06 0.05

LR Test 141.55��� 18.43��� 34.29��� 17.11���

(Continued)
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the odds to seek early ANC increased as one advance in age, especially among those aged 35–

39 [aOR = 1.78, CI = 1.24–2.57]. The richest were about two-fold probable to have early ANC

compared with the poorest [aOR = 2.43, CI = 1.63–3.64]. Muslims had lesser odds to seek

early ANC compared with Christians [aOR = 0.73, CI = 0.60–0.88]. Those with secondary/

higher education had higher odds to seek early ANC compared with those without formal edu-

cation [aOR = 1.38, CI = 1.05–1.82].

Relative to women at parity one, women at parity four or more had lesser odds to have

early ANC [aOR = 0.63, CI = 0.49–0.82]. The findings showed that women whose partners

had secondary or higher education had a higher likelihood to utilise early ANC compared with

those whose partners had no education [aOR = 1.52, CI = 1.17–1.98]. The odds to seek early

ANC increased among women who read newspaper/magazine less than once a week com-

pared with their counterparts who were not reading newspaper/magazine at all [aOR = 1.28,

CI = 1.03–1.59].

Random effect results

From Table 2, the random effect results indicated that there was variation in early ANC utilisa-

tion [σ2 = 0.53, CI = 0.40–0.72]. Specifically, about 14% variance in early ANC is attributable

to variation in the intra-class correlation (ICC) features (ICC = 0.14). The ICC values were

fairly stable in Model I (ICC = 0.05), Model II (ICC = 0.06), and in Model III (ICC = 0.05).

From the model fit test, it was found that the ideal value of the estimated coefficient of the

null model was lower (log likelihood = -2816.3), but it improved in the succeeding models,

particularly in model III (log likelihood = -2642.5). Similarly, the null model was less appropri-

ate (Akaike Information Criteria [AIC] = 5636.7). However, there was a substantial improve-

ment in the desirability of the models specifically in model III (AIC = 5362.915). Therefore,

Model III emerged as the most suitable model.

Discussion

This study investigated the effects of individual and community-level factors on early ANC in

Cameroon. The present study recorded an early ANC prevalence of 46% among women aged

15–49 in Cameroon. This is below the WHO recommendation [27] and what was reported in

Ghana [20]. The probable reason could be due to differences in the population characteristics

surveyed among the two countries. This calls for strong political will from the Government of

Table 2. (Continued)

Independent variables Model 0 Model I Model II Model III

aOR[95%CI] aOR[95%CI] aOR[95%CI] aOR[95%CI]

Wald X2 Ref 344.18��� 168.02��� 347.85���

Model specification diagnosis

Log likelihood -2816.3 -2644.2 -2741.7 -2642.5

AIC 5636.7 5356.4 5497.5 5362.9

BIC 5649.3 5571.9 5541.9 5610.1

aOR = adjusted Odds Ratio, CI = Confidence Interval in square brackets; Ref = Reference Category

�p<0.05

��p<0.01

���p<0.001.

https://doi.org/10.1371/journal.pone.0266594.t002
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Cameroon, utilising the Ministry of Public Health and other agencies, to institute measures

that could minimise the challenges obstructing women’s access to early ANC uptake.

The odds to utilise early ANC services increased across ages, especially among those aged

35–39 relative to those aged 15–19. This is in line with the theoretical proposition that demo-

graphic characteristics influence maternal healthcare utilisation [15, 16, 18]. A recent study

from Ghana also found that there were increasing odds for mothers aged 20 and above for

first-time mothers to initiate ANC visits in the first trimester of pregnancy compared to moth-

ers below age 20 [20]. A plausible reason accounting for this observation is that most societies

discourage pregnancy at teenage and in extreme instances, teenagers who get pregnant are dis-

missed from school and stigmatised. Hence some teenagers tend to be reluctant to disclose

their pregnancy status and fail to utilise ANC services to avoid social pressures and unfair

treatment.

The richest had over two-fold likelihood to seek early ANC service which affirms the theo-

retical stands that maternal wealth predicts their healthcare utilisation [15, 16, 18]. This is con-

sistent with findings by Gebremeskel et al. [27] which indicated that monthly low-income level

was significantly associated with late starting of first ANC in Ethiopia. Manyeh et al. [20] also

found that there was an increased odds of women who belong to the richest socioeconomic

status to initiate ANC visits in the first trimester compared with the poorest in Ghana. Simi-

larly, Tolefac et al. [11] also observed that the odds of starting first ANC late were 3 times

higher if the woman had a monthly income of less than 200 US dollars in Cameroon. The

results are not surprising since financial constraints have been observed as a key challenge

obstructing women’s access to early ANC services in sub-Sahara Africa [9, 28, 29] and the

same reason could account for the observed phenomenon in this study. This connotes that

families in Cameroon should financially assist women especially the poor so that they can

afford user-fees associated with the utilisation of early ANC.

The present study noted that the probability to utilise early ANC declined among the Mus-

lim compared with Christians. Kuuire et al. [30] also found that women who were Muslims

and traditionalists were less likely to initiate ANC in the first trimester in Malawai and Nigeria.

Apart from that, studies have reported mixed results concerning the influence of religion on

ANC attendance. In Nigeria [31, 32] and Zimbabwe [33], it was known that Christians were

more likely to use ANC service compared with traditional African religion and Muslims and a

similar finding was reported in Benin [34]. Findings from Ghana [35] and Kenya [36] also

established that women who had no religion were less likely to attend ANC. Perhaps, the vari-

ance in religious teachings could explain the observed difference in early ANC uptake among

women in Cameroon. However, the substantive evidence on religion and ANC utilisation sug-

gests religion influences ANC uptake; hence, a further study including a qualitative type, to

explore the influence of religion on early uptake of ANC services is worthy to understand the

phenomenon better.

Those with secondary/higher education had higher odds to seek early ANC compared

with those without education just as among women whose partners had completed second-

ary or higher education compared with those whose partners had no education. Theoreti-

cally, education empowers women to be able to make informed decisions concerning their

health and hence seek healthcare [15, 16, 18]. In Ethiopia, Gebresilassie et al. [37] also

found that mothers who have completed secondary school and higher were two-fold proba-

ble to seek timely ANC services compared to the mothers who completed primary school

or had no formal education. The authors explained that educated mothers might be knowl-

edgeable about pregnancy issues, the benefits of ANC, and early booking and hence, tend

to book ANC services on time. Another plausible reason in explaining the relationship

between education and ANC service utilisation is that education influences the chances to
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better employment opportunities rendering the elites financially independent, and at the

same time, education propels women to be better informed on the significance of using

early ANC [38]. Based on these, it is possible women from Cameroon with higher educa-

tion or those with elite partners shall be inclined to early ANC. The results are consistent

with several studies that indicated that educated women and those whose partners possess

higher education are more likely to use antenatal services and also initiate this within the

first trimester of pregnancy [39–41].

Relative with those at parity one, women at parity four or more had lesser odds to seek early

ANC service. This confirms the theoretical proposition that parity as a predisposing factor,

plausibly influences maternal healthcare utilisation [15–17]. Parity has been observed in sev-

eral studies as a determinant of ANC initiation with those at low or zero parity seeking early

bookings whereas their counterparts with higher parity tend to initiate ANC late [30, 42–46].

Two arguments have been advanced in explaining the role of parity on ANC utilisation. Some

scholars argue that women, especially those at higher parity who have had previous pregnan-

cies, may consider themselves as experienced and are often accustomed to the routine care

given to women during ANC, hence delay in seeking ANC earlier or reducing the number of

ANC visits [47]. Others also hold that the decline in ANC utilisation among women of higher

parity is as a result of inadequate resources in the family and previous exposure to poor treat-

ment received from health personnel [39]. Any of these explanations could account for the rea-

son why women of low parity had a higher likelihood to seek early ANC services relative to

those of higher parity.

The likelihood to seek early ANC increased among those that read newspaper/magazine

less than once a week compared with their counterparts that do not read newspaper/magazine.

This finding is in line with a study by Geta and Yallew [21] which showed that Ethiopian

mothers who had access to TV/radio were twice more likely to initiate early ANC than those

who were not. In Nepal, Acharya et al. [48] also find out that mothers exposed to mass media

were more likely to be attending ANC visits than mothers who were not exposed. Similarly,

Edward [49] observed that women having access to media were more likely to use antenatal

care services relative to those with no access in Uganda. Theoretically, it is possible for women

in Cameroon who are exposed to newspaper/magazine to be inclined to early ANC since some

of the newspapers/magazines convey health information and benefits of seeking ANC services

which end up enlightening its readers [15–17].

Finally, the variance in the propensity to seek early ANC was due to variance in the primary

sampling units (PSUs)/clusters. This is suggestive that in designing a health information and

sensitisation programs targeted at early ANC uptake, attention should be paid to the cluster

variations in Cameroon.

Strength and limitations of the study

This study is novel since it presented a current view of individual and community-level factors

that influence early ANC utilisation in Cameroon. Also, the study made use of a nationally rep-

resentative survey with a relatively large sample size (N = 4,183). It also applied rigorous and

advanced analytical methods to analyse the data for the study. However, the CDHS dataset was

generated from the respondents’ self-report and previous ANC experiences, including time of

ANC initiation, therefore recall bias is inevitable. Also, the study is liable to social desirability

biases. Again, the cross-sectional nature of the survey suggests that the current study only mea-

sured an association between individual and community level factors and early ANC utilisa-

tion and failed to establish a causal relationship between early ANC and individual and

community-level factors.
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Conclusion

The present study noted that there was a low uptake of early ANC in Cameroon. The study fur-

ther revealed that maternal age, wealth status, religion of affiliation, educational attainment,

partners’ educational attainment, parity, and access to newspaper/magazine (all are individ-

ual-level factors) predicted early ANC uptake in Cameroon. The low uptake of early ANC in

Cameroon suggests that the Government of Cameroon through its Ministry of Public Health

should institute proactive interventions to address challenges that prevent women’s access to

early ANC. The Departments of Health Promotion, Health Information Center and eHealth

under the Ministry of Public Health, Cameroon, have to strengthen mass sensitisation pro-

grams on early ANC uptake and such programs should consider individual differences such as

age, wealth status, education, and religious affiliation, in its program design. Such programs

should also employ mass media, especially newspaper/magazine in reaching out to women in

Cameroon.
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