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Abstract A combined measure of optimal antenatal care

can provide more information on the role it plays in

maternal health. Our objectives were to investigate the

determinants of a measure of optimal antenatal care and the

associated pregnancy outcomes. Data on 7,557 women

taken from the 2004 Demographic and Health Survey in

Cameroon were used to develop a new measurement of

optimal antenatal care based on four indicators: at least

four visits, first visit in first trimester, last visit in third

trimester and a professional provider of antenatal care. We

studied the relationship of this new variable with other

related variables in a multivariate analysis, taking into

account the complex study design. Almost sixty six percent

of the women had optimal antenatal care. Secondary or

higher education (OR 1.74; 95% CI 1.28–2.36), greater

wealth (OR 2.31; 95% CI 1.73–3.1), urban residence (OR

1.42; 95% CI 1.12–1.82) and parity of 3–4 (OR 0.79; 95%

CI 0.62–0.99) were independently associated with optimal

antenatal care. Women with optimal antenatal care were

more likely to deliver in a health unit (OR 2.91; 95% CI

2.42–3.49), to be assisted by a skilled health worker during

delivery (OR 1.88; 95% CI 1.49–2.37) and to have a baby

with a normal birthweight (OR 1.62; 95% CI 1.11–2.38).

Obtaining and using a new measure for ANC is feasible.

The association of optimal antenatal care to education,

wealth and residence in this study, consistent with others,

highlights the role of the country’s development in

maternal health.
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Background

More than 500,000 women die each year from pregnancy-

related causes. Ninety-nine percent of these deaths occur in

developing countries [1]. There are two main points at

which we can intervene to prevent these maternal deaths

and morbidity: antenatal care (ANC) and intrapartum care

(during labor and delivery). Providing universal care dur-

ing the more unpredictable and short period of labor and

delivery is a more challenging task than in the longer and

more stable antenatal period. Even though antenatal inter-

ventions may not address some of the major causes of

maternal deaths, the use of ANC services is positively

associated with the use of safe delivery [2]. The potential

of ANC in improving maternal and fetal outcome has been

recognized and voiced in many international conferences

since 1990, and frequently surfaces as a cause for concern

[3]. Universal access to reproductive health services (ANC

and others) is one of the indicators of the fourth United

Nations’ Millennium Development Goal (MDG), aimed at

reducing maternal mortality [4].

The provision of ANC services depends mostly on

organizational issues, but the determinants of its use are

complex and multi-factorial. The use of ANC services is

determined by personal and family factors (socio-demo-

graphics such as education, marital status, income, place of

residence and the woman’s degree of autonomy), obstetric
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history (parity, gravidity), and organizational factors

(availability of care, accessibility of care and quality of

care) [3, 5–9].

The number of visits is used as an indicator for ANC

coverage. The WHO recommends four goal-oriented visits

during pregnancy [10]. Worldwide about 47% of pregnant

women have at least four ANC visits and up to 97% in

some developed countries. In sub-Saharan Africa the ANC

coverage for at least four visit is 42%, and as low as 32% in

the least developed countries [11]. In 2004, the ANC

coverage for at least four visits in Cameroon was 60% [12].

Cameroon is a central African country with a population

of about 18.5 million [11]. The total expenditure on health

as a percentage of the Gross Domestic Product (GDP) is

only 5.2% [13]. Government expenditures on health

amount to only 28.1% of total health expenditures,

implying that household expenditures are disproportion-

ately high. There are 2.0 physicians and 16.0 nursing and

midwifery personnel per 10,000 population [13]. The

maternal mortality ratio (MMR) of 1,000/100,000 births is

only a reflection of these health system constraints [11].

In recent years the importance of a more encompassing

measure for ANC has been recognized. Other authors have

used timing of first visit and provider of care to measure the

utilization and access to ANC [5, 14]. The Kessner index

measures the adequacy of ANC using the timing and number

of visits. It’s more recent adaptation, the Adequacy of Pre-

natal Care Utilization (APNCU) index, incorporates the

timing of initiation of pregnancy and the expected number of

visits during the time the woman is actually in prenatal care

[15]. These indices do not take into account the timing of the

last visit, or the content of care provided. In regions where

ANC coverage is low and there are marked human resource

shortages, the provider of care may play a more important

role than in countries where all providers are qualified;

therefore information on the provider of care should be

included in the assessment of ANC. If all the factors involved

in ANC are not taken into account, information about the

quality of care is omitted and its potential in improving

maternal and fetal outcomes may be underestimated.

In this study, we aimed to investigate the determinants

of ANC and the associated pregnancy outcomes using a

new summary measure, optimal ANC, which includes the

number of visits, timing of visits and provider of care.

Methods

This is a cross sectional retrolective and analytical study

based on Demographic and Health Survey (DHS) data sets

for 2004 in Cameroon. The DHS survey procedures were

reviewed and cleared by the National Ethics Committee. In

brief, the DHS is a nationwide household survey using a

multistage cluster sample [12]. Data is collected on health,

health related knowledge, attitudes and behaviors, maternal

and child mortality, socioeconomic status and education.

Details of the DHS methods are described elsewhere [16].

The target population for our analyses were women aged

15–49 residing in Cameroon. A total of 10,462 households

were visited and 10,656 women were interviewed of which

7,557 had delivered in the last 5 years.

Variables

We analyzed variables which are likely to influence the use

of maternal care services and pregnancy outcomes. A review

of current literature provided a list of variables found to be

associated with maternal care and pregnancy outcomes. We

included socio-demographic variables (age, wealth, educa-

tion, residence, marital status and religion), obstetric vari-

ables (parity, age at first birth and pregnancy terminations)

and the women’s say in her health care. As outcome vari-

ables we included assistance during delivery, place of

delivery and pregnancy outcomes (type of delivery and birth

weight). Selected variables are defined in Table 1.

ANC was defined by a composite new variable denoting

optimal ANC. To be classified as having optimal care, a

woman must have had at least four visits, with the first in

the first trimester, the last in the third trimester, and at least

one visit from a skilled health provider. Only 2,450 women

had sufficient data to be classified as having optimal care or

not (Fig. 1).

Data Analysis

Univariate analysis between socio-demographic variables,

obstetric history, the woman’s decision making and opti-

mal ANC were carried out using the Chi-square test with

statistical significance defined at the alpha level of 0.05.

Additionally, we analyzed the association between optimal

ANC and birth weight, type of delivery, place of delivery

and assistance during delivery. Multivariate logistic

regression was carried out and ANC was dichotomized as:

optimal ANC or suboptimal ANC. Only variables with

statistically significant associations in the univariate anal-

ysis (a B 0.05) were introduced into the model. Education,

wealth and residence were entered as a block and the rest of

the variables were forward introduced. Variables that

included more than 25% missing data were excluded from

the analysis. Odds Ratios (OR) and 95% Confidence

Intervals (CI) are presented.

Data was analyzed using the Complex Samples Proce-

dures program of the Predictive Analytic Software (PASW)

Version 17.0 (SPSS, Inc., 2009, Chicago, IL, USA) which

corrects for a complex sample design. In order to allow

for these corrections, a plan file was created, including
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Table 1 Definitions of selected variables as used in the 2004 demographic and health survey in Cameroon [12]

Variable Definition

Wealth Wealth was determined using a wealth index. It is was a composite measure of the cumulative living standards of the

household: type of flooring, refrigerator, water supply, type of vehicle owned, sanitation facilities, persons per

sleeping room, electricity, ownership of agricultural land, radio, domestic servant, television, telephone etc. Each

asset was assigned a weight or factor score using Principal Component Analysis (PCA). PCA is a statistical technique

used to reduce the number of variables in a data set into a number of smaller dimensions

The asset scores were standardized in relation to a normal distribution and divided into five quintiles: Lowest, Second,

Middle, Fourth, and Highest. We categorized SES into three: Rich (fourth and highest quintiles), Middle (the middle

quintile) and Poor (lowest and second quintiles)

Women’s say in health

care

In response to the question: who makes the final health care decisions? This variable was categorized as: respondent

alone, respondent and husband/partner, respondent and other person, husband/partner alone or someone else. We

grouped the answers into two categories; respondent (in which the respondent has a final say in health decisions either

singly or with another person) and other person (in which the respondent has no say at all in health care decisions)

Birth weight The weight of the child at birth was categorized as; low (\2,500 kg) and normal (C2,500 kg)

Education The highest level of education attended by the respondent and her partner, categorized as: no education, primary

education and secondary or higher education

Provider of care The type of health practitioners seen during their antenatal care visits. They were grouped into two: Non- skilled health

personnel (TBAs, CHWs) and skilled health personnel (medical doctor or nurse)

Number with optimal ANC             
n= 1676 

Number with sufficient data for 
classification of optimal ANC          
n=2540 

Number of women interviewed 
n=10656 

Number with data on provider of 
ANC                                     
n=3814 

Number with data on timing of 
last visit                                              
n= 3200 

Number with data on timing of 
first visit                                             
n= 3233 

Number with data on number of 
visits n= 3723 

Number of women who had given 
birth in the preceding 5 years 
n=7557 

Fig. 1 Flow diagram of study

population. Source: Data from

the 2004 demographic and

health survey in cameroon [12]
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descriptions of the sample stages, strata, clusters and the

weights of the individuals.

Due to a decrease of the sample size as a consequence of

missing data, we compared the women with missing data

on optimal ANC to the women with available data. There

were statistically significant differences in age, residence,

education, wealth and religion. The younger (15–19 years)

and older (40–49 years) women, with secondary or higher

education, residing in urban regions and who were single

were more likely to have missing data. Equally, the

wealthier women who were neither Christian nor Moslem,

were more likely to have missing data (P \ 0.001).

Results

Demographic Characteristics of Respondents

There were 7,557 women (70.9% of those interviewed)

who had given birth in the last 5 years. Their socio-

demographic characteristics are shown in Table 2. The

mean age of our sample was 27.29 (± 0.11 standard error)

and equal numbers resided in rural and urban areas. About

one in five women and their partners had no education.

More than a third were married and close to half fell into

the two highest quintiles in the distribution of wealth. The

majority were Christian.

Determinants of Optimal ANC

Two thirds (65.9%) of the 2,540 women with complete

data had optimal ANC. In the univariate analysis, age,

residence, education, wealth, final say in health care deci-

sions and age at first delivery were positively associated

with optimal ANC (data not shown).

In the multivariate analyses (Table 3), education, place

of residence and wealth, remained associated with optimal

ANC, but not the other socio-demographic variables.

Among the obstetric variables, only parity was associated

with optimal ANC. The woman’s final say in health care

was no longer associated with optimal ANC.

ANC and Outcomes of Pregnancy

Women with optimal ANC were two times more likely to

have had a Caesarean section (OR 2.52; 95% CI

1.21–5.23). After adjustment for the effects of parity,

education, age, residence, wealth, and the woman’s final

say in health care the association between optimal ANC

and Caesarean sections disappeared (OR 1.51; 95% CI

0.67–3.26). Only education (OR 2.57; 95% CI 0.83–7.79)

and wealth (OR 2.9; 1.00–8.18) remained associated with

Caesarean deliveries.

Women with optimal ANC were more likely to have had

a baby with a normal birthweight before and after adjust-

ment (OR 1.76; 95% CI 1.21–2.56; Table 4).

ANC, Place of Delivery and Assistance During

Delivery

Women who had optimal ANC were almost three times

more likely (OR 2.9; 95% CI 2.42–3.49) to deliver in a

health unit and almost two times more likely (OR 1.88;

95% CI 1.49–2.38) to be assisted by a skilled worker

during delivery.

Discussion

We found that education, wealth, residence and parity

affect a woman’s chances of having optimal ANC. Women

who had better ANC had higher chances of delivering in a

Table 2 Socio-demographic characteristics of study population

Variables N = 7,557 % SE%

15–19 24.8 0.5

20–29 37.5 0.6

30–39 22.8 0.5

40–49 14.9 0.4

Residence

Urban 50.6 0.7

Rural 49.4 0.7

Educational level

No education 20.6 0.5

Primary 40.4 0.6

Secondary or higher 39.0 0.6

Partners educational levela

No education 22.0 0.6

Primary 32.3 0.7

Secondary or higher 45.6 0.7

Marital status

Not married 32.4 0.6

Married 67.6 0.6

Wealth

Poor 34.2 0.6

Middle 21.9 0.5

Rich 43.8 0.7

Religionb

Christian 73.0 0.6

Muslim 16.2 0.5

Other or no religion 10.8 0.4

Source: Data from the 2004 Demographic and Health Survey in

Cameroon [12]
a 2,158 missing, b 8 missing
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health unit, being assisted by a skilled health worker during

delivery, and having a baby with normal birthweight.

Since our study was a secondary analysis of data from

the 2004 DHS survey in Cameroon, we advise caution in

the interpretation and generalization of these findings due

to large amounts of missing data (Fig. 1). However, the

comparison between women with missing data and women

with available data indicates that mostly the educated,

urban and wealthy women had missing data.

Measuring ANC

Access to ANC and use of ANC are two concepts which

arise frequently in the measurement of ANC. They are

meant to express the organizational aspects of provision of

ANC services and the personal factors associated with

seeking ANC.

Table 3 Adjusted odds ratios for the association between optimal

ANC and socio-demographic variables, final say in health care and

obstetric history

Variable N OR 95% CI P

Age 2,540 0.063

15–19 321 1

20–29 1,286 1.38 1.05–1.83

30–39 715 1.55 1.12–2.14

40–49 218 1.37 0.91–2.07

Education 2,540 0.001

No education 491 1

Primary education 1,225 1.20 0.94–1.55

Secondary or higher education 824 1.74 1.28–2.36

Residence 2,540 0.006

Rural 1,464 1

Urban 1,076 1.42 1.12–1.82

Wealth 2,540 \0.001

Poor 985 1

Middle 621 1.33 1.04–1.69

Rich 934 2.31 1.73–3.1

Marital status 2,540 0.229

Not married 387 1

Married 2,153 1.17 0.90–1.52

Religion 2,535 0.074

Christian 1,873 1

Muslim 457 1.28 0.99–1.66

Other or no religion 205 0.85 0.62–1.16

Final say in health care 2,531 0.583

Other person 914 1

Respondent 1,617 1.06 0.86–1.23

Parity 2,540 0.037

1–2 974 1

3–4 634 0.79 0.62–0.99

5? 932 1.06 0.85–1.31

Age at first birth 2,540 0.377

0–14 197 1

15–24 2,203 1.22 0.87–1.69

25? 140 1.43 0.83–2.5

Ever had terminated pregnancy 2,532 0.879

No 1,937 1

Yes 595 0.98 0.78–1.23

Source: Data from the 2004 Demographic and Health Survey in

Cameroon [12]

OR Odds Ratio, 95% CI Confidence Interval, ANC Antenatal Care

Table 4 Adjusted odds ratios for the association between normal

birthweight and optimal ANC

Variable N Adjusted OR 95% CI P

Optimal ANC 2,540 0.013

Suboptimal 864 1

Optimal 1,676 1.62 1.11–2.38

Age 2,540 0.162

15–19 321 1

20–29 1,286 1.55 0.91–2.64

30–39 715 1.55 0.88–2.75

40–49 218 2.71 1.06–6.93

Education 2,540 0.020

No education 491 1

Primary education 1,225 1.40 0.77–2.55

Secondary or higher 824 2.23 1.17–4.25

Residence 2,540 0.960

Urban 1,464 1

Rural 1,076 0.99 0.63–1.56

Wealth 2,540 0.844

Poor 985 1

Middle 621 1.01 0.61–1.69

Rich 934 0.86 0.49–1.54

Marital status 2,540 0.014

Not married 387 1

Married 2,153 1.72 1.12–2.64

Parity 2,540 0.586

1–2 974 1

3–4 634 1.02 0.64–1.62

5? 932 0.83 0.55–1.25

Place of delivery 2,539 0.872

Home or other 799 1

Health unit 1,740 0.94 0.48–1.83

Type of delivery 2,540 0.520

Vaginal 2,479 1

Caesarean 61 0.75 0.32–1.79

Source: Data from the 2004 Demographic and Health Survey in

Cameroon [12]

OR Odds Ratio, 95% CI Confidence Interval, ANC Antenatal Care
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We composed the variable optimal ANC, to provide a

unique measure of multiple aspects of ANC, using four

related variables: adequate number of visits, timing of first

and last visits, and provider of care, as an expression of

appropriately spaced out use, and the health workforce.

These variables were chosen because they measure both

use and availability of services. The consistency of our

findings in regards to the determinants and outcomes

associated with better ANC used in other studies provides

additional weight for its use as a more comprehensive

variable for the analysis of ANC [2, 3, 6, 17, 18].

Putting these variables together entails more require-

ments to classify as having good ANC, as it would require

that women go for at least four visits, to a skilled health

provider starting in the first trimester and ending in the

third trimester. It also combines aspects of ANC for which

there are known socio-demographic differences, conditions

of delivery and pregnancy outcomes. Several studies found

that a greater number of visits, earlier visits and having a

skilled provider of ANC were all independently associated

with wealth, education, residence, more use of skilled

assistance at birth and better birth weights [2, 3, 5, 6, 17].

Unfortunately, this measure doesn’t take into account

the duration of gestation. Women who did not make it to

the third trimester would therefore be counted as having

either an insufficient number of visits or poorly spaced out

visits.

Predictors of Optimal ANC

Wealth, residence, education and parity all contributed

independently to the association with optimal ANC. These

variables are known factors associated with a greater

number of visits in pregnant women worldwide [3, 11, 19].

Studies in Nigeria and Kenya found higher education to be

associated with earlier first visits and a greater number of

visits [5, 20]. An early first visit may leave more time for

more visits before confinement, and the qualified providers

of care may actively encourage women to come for more

visits. Another study reported that wealthier and more

educated women were more likely to seek care from a

medically trained person [14]. Urban–rural differences in

timing of first visits, provider of care and number of visits

have been described in other observational studies and a

systematic review [6, 14]. These findings consistently

demonstrate large inequalities in the use of ANC services

by residence, wealth and education.

Final say in health care was associated with optimal

ANC in the univariate analyses. These women had fewer

visits, late first visits and early last visits. This association

disappeared in the multivariate analyses when we con-

trolled for other factors. A similar variable, woman’s

autonomy, has been shown by others to have an influence

on the use of ANC services [6]. Other factors like marital

status and desirability of the pregnancy may play a sig-

nificant role. These findings suggest that final say in health

care does not directly influence a woman’s chances of

having optimal ANC. Since final say in health care was

measured by just one variable in this study, it might have

been insufficient to address the complexity of the social

dynamics involved in the decision making process.

The relationship with parity was in favor of the women

with smaller [1, 2] and larger (5?) parities. Clinically, the

primiparae (one delivery) and the grand multiparae (five or

more deliveries) are those most likely to elicit concern

from health workers and more emphasis may be laid on

providing more care for them. However, some authors have

described a negative association between parity and the use

of ANC, [3, 19] owing to overconfidence from the mul-

tiparae [19].

Optimal ANC and Pregnancy Outcomes

The association between optimal ANC and Caesarean

sections in the univariate analysis disappeared when we

controlled for other factors. Some of these socio-demo-

graphic and obstetric factors like age and parity were

included in the model, but had no effect. Higher education

and increased wealth were associated with higher chances

of having a Caesarean section. There are clinical factors

like duration of labor, fetal health and eclampsia that will

influence the decision of the physician to perform a Cae-

sarean section. The DHS data set doesn’t include infor-

mation on clinical conditions. In Cameroon, health care is

purchased individually, by out-of pocket payments; there-

fore wealth can influence a woman’s chances of having a

Caesarean section. This and other factors around the

delivery period have a stronger influence than optimal care

on whether a woman would have a Caesarean section.

Since wealth is associated with optimal ANC, it would play

a double role in ensuring optimal ANC on one hand and

financing for a Caesarean section on the other hand.

Optimal ANC remained a strong predictor for normal

birthweight even after controlling for confounders. Brown

et al. found that two ANC visits were associated with

normal birthweights and the association remained the same

with even more visits [20]. Other studies have reported a

strong association between number of visits and birth-

weights [17, 21]. Showstack et al. found that the strength of

the association was reduced when only the timing of first

visit was used to define ANC as being adequate [17].

Kotelchuk also demonstrated a positive association

between birthweight and ANC, using the APNCU index

[18]. Birthweight is an outcome that depends on many

factors, some of which can be influenced by ANC.
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Optimal ANC, Place of Delivery and Assistance During

Delivery

Women who had optimal ANC were more likely to deliver

in a health unit and to have skilled assistance during

delivery. These two variables go together as it would be

improbable to find a health unit without a skilled health

worker. A systematic review reported more use of skilled

assistance during delivery in women who had better ANC,

higher education, more wealth and who lived in urban

regions [19]. Place of delivery and assistance during

delivery have been described as reasons for better out-

comes in women who use more ANC [20]. Other studies

have documented greater use of skilled assistance during

delivery with increasing number of visits [2, 3]. This

relationship is the mainstay of the efficacy of ANC in

reducing maternal mortality, and its absence in any

research would be a cause for concern.

Limitations of the Study

This study was based on a large representative national

data set. However, there are some limitations. Being a

secondary analysis, we had little influence over the vari-

ables in the data set. There was also a considerable amount

of missing data. Information bias can be expected as the

women’s recall may not be accurate after 5 years and they

may over-report practices that are thought to be desirable

e.g. number of ANC visits leading to an overestimation of

the proportions of women with these attributes.

Using only one variable for ANC (at least four visits),

the 2004 DHS reported a coverage of 60%. We found that

65.9% of the women had optimal ANC. This apparent

contradiction arises from the fact that optimal ANC is a

more stringent measure and that fewer women had suffi-

cient data to be classified for ANC.

Conclusions

A more encompassing indicator of ANC is feasible to

obtain. Maternal education, greater wealth and urban resi-

dence stand out as the main factors associated with optimal

ANC care in Cameroon. The overall picture of ANC usage

and consequently maternal mortality in Cameroon can be

improved by addressing developmental issues. The

achievement of the fifth MDG aimed at improving mater-

nal health requires not only an improvement in access to

and use of health care, but also an improvement in female

education and socioeconomic status. The improvement of

maternal health is thus strongly tied with the first MDG

(eradicate extreme poverty and hunger) and the second

(universal primary education). Optimal ANC is associated

with better pregnancy outcomes such as birth weight. It is

also associated with deliveries in a health unit and with

skilled assistance at delivery, both of which contribute to

better pregnancy outcomes.
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