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Introduction Lack of information on the warning signs of complications during pregnancy,

parturition and postpartum hampers women’s ability to partake fully in safe

motherhood initiatives. We assessed the extent to which women in 19 countries

of sub-Saharan Africa recall receiving information about pregnancy complica-

tions during antenatal care for the most recent pregnancy, and examined the

impact of advice receipt on the likelihood of institutional delivery.

Methods A cross-sectional, cross-country analysis was performed on data from the most

recent Demographic and Health Surveys (DHS) of 19 countries of sub-Saharan

Africa. Multilevel logistic regressions were used to predict the probability of

receiving information and delivering in a health centre, by clinical risk factors

(age, parity, previous pregnancy termination), social factors (area of residence,

education), and the frequency of service utilization (number of visits).

Results The percentage of women recalling information about potential complications of

pregnancy during antenatal care varied widely, ranging from 6% in Rwanda to

72% in Malawi, and in 15 of the 19 countries, less than 50% of women reported

receiving information. Institutional delivery ranged from 29% (Ethiopia) to 92%

(Congo Brazzaville). Teenagers (OR¼ 0.84), uneducated (OR¼ 0.65) and rural

women (OR¼ 0.70) were less likely to have been advised, compared with

women aged 20–34 years, women with secondary education and urban women,

respectively. Likelihood of recalling information increased with the number

of antenatal visits. Advice reception interacts with the number of antenatal visits

to increase the likelihood of institutional delivery.

Conclusion There is a high level of unmet need for information on pregnancy complications

in sub-Saharan Africa, particularly among those who face significant barriers

to accessing care if complications occur. Educational interventions are critical

to safe motherhood initiatives; health providers must fully use the educational

opportunity in antenatal care.
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Introduction
In sub-Saharan Africa, despite many decades of public health

interventions, pregnancy-related complications continue to

be a leading cause of death and disability for women of

reproductive age (United Nations Population Fund 2005).

Pregnancy is potentially risky for all women worldwide.

However, the lifetime risk for African women is heightened

by the conjunction of a high fertility rate, poor nutritional

status and vulnerable health conditions. In addition, women

in sub-Saharan Africa most often face suboptimal management

of pregnancy and delivery complications, as only 46.5% of

births are attended by a skilled health professional (34.2%

and 39.6% in Eastern and Western Africa, respectively)

compared with 83.2% in Latin America and the Caribbean

and virtually all births (> 99%) in industrialized countries

(World Health Organization 2007).

Pregnancy complications and their inadequate management

also threaten the survival and the health of too many African

babies. In sub-Saharan Africa, there are 41 neonatal deaths

per 1000 live births, of which 75% occur within the first 7 days

of life; and 32 stillbirths per 1000 deliveries, of which 24–37%

are intrapartum deaths (Stanton et al. 2006; World Health

Organization 2006). These rates are among the highest

worldwide.

Although debate continues over the most effective ways to

improve maternal and child health and survival in developing

countries, programmes are currently conceived with the under-

standing that the vast majority of complications are unpredict-

able, and that when they occur, prompt professional

intervention is critical for survival. Accordingly, main

approaches target the reduction of the various delays in

timely access to adequate obstetrical care: delays in deciding

to seek care, delays in reaching care, and delays in receiving

appropriate care (Thaddeus and Maine 1994; Del Barco 2004).

Beyond the well-known economic, transportation and provider-

related barriers to obtaining emergency obstetric care, lack of

awareness of the danger signs of complication during preg-

nancy and delivery contributes to harmful delays in the

decision to seek care (Prevention of Maternal Mortality

Network 1992; Thaddeus and Maine 1994; Prevention of

Maternal Mortality Network 1995; Kyomuhendo 2003;

Ronsmans et al. 2003; Pettersson et al. 2004; Mills and

Bertrand 2005; Pearson and Shoo 2005). Vaginal bleeding,

abdominal pain, generalized oedema, blurred vision, fever,

excessive fatigue, headache, breathlessness, loss of conscious-

ness, convulsions, labour lasting more than 12 hours, and

retained placenta are examples of symptoms that should alert

pregnant women or their families to seek help with a skilled

provider (Del Barco 2004).

The Safe Motherhood Initiative currently advocates the

provision of advice during antenatal care about potential

pregnancy complications, and specifically about how to seek

medical care for pregnant women and their families. This is

viewed as central to the strategy to reduce delays in seeking

skilled care. Although antenatal care does not diminish the

likelihood of complications, the number of visits is a predictor

of institutional delivery (Islam et al. 2006; Gage 2007; Fotso

et al. 2008) and these visits provide a natural opportunity for

conveying this critical health information.

This study estimates the proportion of women in 19 sub-

Saharan Africa countries who receive advice on potential

pregnancy complications during antenatal care, and whether

the likelihood of receiving advice is higher among women

traditionally considered at greater risk of complication

(young age and old age; primiparity and grand-multiparity;

history of pregnancy complication), or vulnerable to context-

induced delays (rural vs. urban areas). We hypothesized

that ‘high-risk’ women would be more likely to receive

advice. This study also evaluates whether receipt of advice

modifies the well-known positive association between the

frequency of antenatal visits and the likelihood of institutional

delivery.

KEY MESSAGES

� Pregnant women are not routinely advised on pregnancy complications during prenatal visits in sub-Saharan Africa.

� A lower proportion of rural than urban women are informed of potential complications despite their greater likelihood

of being distant from emergency obstetric services and needing to have contingency plans to avoid death in the case

of complication.

� Receiving advice about pregnancy complications not only increases the likelihood of institutional delivery, it also

enhances the positive impact of the number of antenatal visits on institutional delivery.

� Since antenatal visit coverage is relatively high in sub-Saharan Africa, increasing providers’ awareness and ability

in alerting users to the danger signs of potential complications and developing emergency contingency plans should

be a priority for public policies.
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Methods
Data

We performed a cross-country analysis on data from the most

recent cross-sectional Demographic and Health Surveys (DHS)

of 19 countries. Included were surveys conducted in 2000 or

later that collected data on reception of advice about pregnancy

complications. The selected countries and year of survey were

(in alphabetical order): Benin (2001); Burkina Faso (2003);

Cameroon (2004); Chad (2004); Congo Brazzaville (2005);

Ethiopia (2000); Ghana (2003); Guinea (2005); Kenya (2003);

Lesotho (2004); Madagascar (2004); Malawi (2000); Mali

(2001); Mozambique (2003); Namibia (2000); Nigeria (2003);

Rwanda (2005); Uganda (2001); and Zimbabwe (1999).

DHS are methodologically comparable across countries in

terms of sampling and measures of information on pregnancy

complications. The surveys are designed to be representative at

the country, regional and urban-rural levels using two-stage

probabilistic sampling where clusters of communities are first

selected then households. All mothers aged 15–49 years in

selected households were interviewed, inter alia, on antenatal

visits during the pregnancy of children born in the previous 3

or 5 years (depending on country). For this analysis, we

included only women who received at least one antenatal visit

during the pregnancy of their youngest child within the

preceding 5 years. The DHS interview asked these women

to report whether they were advised about pregnancy complica-

tions during antenatal care, using the following questions:

‘‘Sometimes a pregnancy can have complications that lead to

miscarriage or even death. Were you told about the signs of pregnancy

complications? If yes, were you told where to go or what to do if

you had any of these signs?’’ Women reported also on where

they delivered: at home, or a public, private, confessional or

community health centre, or other health institution

(Demographic and Health Surveys 2003).

Variables

The outcome or dependant variables were defined dichoto-

mously as whether a woman received information about

pregnancy complication and whether she delivered in a health

centre or at home.

The main independent variables of interest were indicators

of highest risk of pregnancy complications, though we were

limited to those that were available in the database for all

19 countries: primigravida or grand multigravida; history of

terminated pregnancy; adolescence (< 20 years) or advanced

age (> 34 years). For parity, we defined four risk categories

(one, two to three, four to five, six and more). Age had three

categories (< 20 years, 20–34 years, 35 years and over). History

of terminated pregnancy was dichotomous (any, none).

We also examined whether advice provision varied according

to women’s education (none, primary, secondary and above)

and location of residence (rural, urban). We anticipated that

likelihood of advice would increase with the frequency of

contacts with medical staff, using as a proxy the number of

antenatal visits. Since we were concerned that reporting may be

biased by the period of recall, we tested whether the likelihood

of advice differed systematically by the interval between the last

delivery and time of reporting (within 12 months, 13–24

months, 25–36 months, 37–48 months and 49–60 months).

Analysis

The prevalence of advice and of institutional delivery among

antenatal care users were calculated for each country. We also

explored the univariate associations between the dependant

variables and predictors by country, using the Chi-square test,

with an Alpha level of 0.05 as decision criterion, to detect

statistically significant differences.

The data from the 19 countries were merged for multivariate

analysis to examine the multivariate associations between each

outcome variable and predictors of interest. Because of the

nested structure of data, we used multilevel logistic regression

modelling where individual women (level 1) were nested in

clusters of communities (level 2), and clusters in countries

(level 3). The reception of advice on pregnancy complication

was first modelled. After a first model with a constant, we

assessed the effects of women’s level predictors (age, parity,

history of terminated pregnancy, education, frequency of

antenatal visits), and thirdly added the type of residence

which is linked to cluster by the study design. We then added

time intervals between pregnancy and reporting. No indepen-

dent variables were included at country level but we allowed

random variation at country level for the type of area.

Both dependant variable models were fitted with MLwin 2.02,

specifying second order penalized-quasi-likelihood (PQL) line-

arization with Restricted Iterative Generalized Least Square

(RIGLS) procedures (Goldstein 2003). These permit unbiased

estimation, especially the random components, despite the

clustered data. To analyse whether the magnitude of the known

positive association between antenatal visits and institutional

delivery differs by advice reception (effect modification), we

included in the final regression model an interaction term

which multiplies advice by antenatal visits; if statistically

significant, the effect of advice on institutional delivery is

modified by number of antenatal visits.

Results
Being told about pregnancy complications

A total of 69 073 women attended antenatal visits during the

pregnancy of their youngest child in the 19 countries (ranging

from 1811 to 7398 by country). Table 1 shows the distribution

of predictors overall as well as statistical differences between

countries and a summary comment on the most remarkable

between-country differences. Between-country ranges were

greatest for level of education and number of prenatal visits.

Figure 1 shows the percentage of women recalling advice on

pregnancy complications. This varies widely between countries,

ranging from less than 25% of women in Rwanda, Burkina

Faso, Benin, Chad and Uganda to a high of 72% in Malawi. The

lowest percentage was in Rwanda with only 6% of women

reporting having been told about pregnancy complications. On

a positive note, among women who had been informed about

potential complications, the vast majority (range 84% to 98%)

were specifically told where to go to seek help in the case of

complications.
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Results of the univariate analysis are summarized in Table 2

(detailed quantitative results are available from the authors).

They suggest a certain across-country consistency in variables

that predict the likelihood of receiving information. Likelihood

of receiving information on pregnancy complications

increases with more antenatal visits (except in Benin and

Congo), with higher level of education (except for Benin, Chad

and Mozambique), and among urban women (except in Benin,

Cameroon, Congo, Ghana and Rwanda). Disturbingly, women

considered at higher clinical risk were not consistently more

likely to report reception of advice compared with low-risk

women. In fact, advice was least likely among teenagers in

nine of the countries. In most of the countries, a woman’s

parity and whether she had ever had a terminated pregnancy

did not seem to be associated with her being told about

pregnancy complications.

Table 3 presents multivariate results obtained from multi-

level logistic regressions on pooled data. After taking into

account the hierarchical structure of data and controlling for

the effect of all other predictors, teenagers were less likely

(OR¼ 0.84) to be told about potential pregnancy complications

and women aged 35 years and older were more likely to receive

this information (OR¼ 1.13), compared with women aged

20–34 years. Neither primipara nor grand multipara women

were more likely to receive complication advice. In fact,

primipara were less likely to receive advice, albeit a small

effect (OR¼ 0.94). A positive but small (OR¼ 1.08) effect is

also detected for women with a prior history of pregnancy

termination.

Receipt of information and advice also differs significantly

by non-clinical factors that may affect ability to make timely

decisions around emergency obstetrical care. A consistently

lower proportion of rural than urban women were informed of

potential complications. Although the odds ratio is attenuated

when all risk factors are entered simultaneously, it still remains

statistically significant (OR¼ 0.70). The presence of significant

random effect at country level suggests that rural-urban dis-

parities may be considerably higher in some countries than in

others.

Likewise, compared with women with at least secondary

education, women with just primary education were only

0.78 as likely to have received information and advice about

pregnancy complications; women with no education 0.64

as likely (Table 3). The profile of health service use also

influences the likelihood of receiving advice. Compared with

women with one visit, women with three visits were 1.90 times

as likely to receive advice and those with at least five visits

were 2.72 as likely.

The random part of the model shows that variances remained

unexplained at cluster as well as at country level (Table 3).

These residual variances reflect the effects of unobserved

variables, or the portion of variance in information reception

on pregnancy complications, that variables included in our

model did not capture.

Receiving advice on pregnancy complications and
institutional delivery

The proportion of antenatal care users who delivered their

youngest child in a health centre varied widely between

countries, ranging from 29% in Ethiopia to 92% in Congo

Brazzaville. Receiving advice and information on pregnancy

complications increases the likelihood of institutional delivery

in all countries except Congo Brazzaville and possibly Chad

(Table 4).

Multilevel multivariable regressions confirm the positive

effects of both receiving advice and number of antenatal

visits on the likelihood of delivering in a health centre (Model

1, Table 5). There is a clear gradient that the probability of

delivering in a health centre increases with each additional

antenatal visit. These effects still hold after controlling for the

effects of age, parity, history of miscarriage, education and

location. We found a statistically significant interaction

between receipt of advice and number of antenatal visits on

the likelihood of institutional delivery.

As shown by Model 2 in Table 5, the receipt of advice

increases the impact of additional antenatal visits. Among

women who attended just one antenatal visit, those who

received advice were 70% more likely to have institutional

deliveries (OR¼ 1.70) compared with single-antenatal-care

users with no advice. Likewise, compared with those who had

only one antenatal visit but no advice, women who had at

least five antenatal visits were 3.82 times more likely to have

institutional deliveries, whereas those who additionally received

advice were 4.81 times more likely to deliver institutionally.

Discussion and policy implications
The overall pattern shown in our results is that providers do

not routinely provide women with information and advice on

pregnancy complications as part of antenatal care, or at least

information is not conveyed in a way that women remember

having received it. In 15 of the 19 countries studied, more

than 50% of women reported receiving no information during

antenatal visits. We suspect that this finding extends beyond

Figure 1 Percentage of antenatal care users who were told about
pregnancy complications during their most recent pregnancy in 19
countries of sub-Saharan Africa
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these 19 countries and that lack of information may be a

widespread unmet need in reproductive care in Africa

(Kyomuhendo 2003; Pettersson et al. 2004). Gay et al. (2003)

note that providers in Egypt do not routinely inform women

about pregnancy complications. Anya et al. (2008) reached

the same conclusion in Gambia after surveying 457 pregnant

women who attended six rural and six urban antenatal clinics.

In another study that rated care provided during prenatal

visits in 49 developing countries, including 21 from sub-

Saharan Africa, advice on danger signs of pregnancy complica-

tions was given the fourth lowest rank among six items

evaluated (Bulatao and Ross 2002).

In our study, low rates do not appear to be due to faulty

recall, since the rates in Malawi demonstrate that a high

proportion of women can recall receiving advice. In addition,

the likelihood of advice does not systematically differ according

to the interval between the last delivery and time of reporting.

Instead, low rates may be partly explained by the too short time

that providers spend with each woman during antenatal visits

(von Both et al. 2006; Anya et al. 2008). However, uncertainties

remain and further studies are needed to investigate in depth

why so many women are not advised on complications,

particularly in countries with high levels of maternal mortality

(Kayongo et al. 2006). It would also be helpful for other African

countries to better understand how and why Malawi has

achieved such rates of educational communication in antenatal

care.

For many decades, antenatal care has been designed around

the logic of giving more attention to women with higher risk

of pregnancy or delivery-related complications. We anticipated

therefore that ‘high risk’ women would be more likely to

receive information about potential pregnancy complications.

This was not the case for the risk variables that were available

in the DHS datasets: young or older age, primipara or grand

multipara, and history of terminated pregnancy. In fact, our

findings support those of other studies which have found that

reproductive health services do not meet the needs of very

young mothers (Treffers et al. 2001; Magadi et al. 2007).

Consistent with previous results (Bloom et al. 1999; Barber

2006; Ram and Singh 2006; Yanagisawa et al. 2006), increasing

the number of antenatal visits achieved is associated with

higher probability of institutional delivery. Our results particu-

larly establish that receipt of advice not only increases the

likelihood of institutional delivery but it also heightens the

effects of antenatal care on institutional delivery. The causal

interpretation of the effect of number of visits is difficult.

Women receiving more visits may already have had pregnancy

complications and thus be more likely to have received

information about them. Clearly, the likelihood of receiving

advice about complications increases with each antenatal visit,

and advice increases the likelihood of institutional delivery.

However, we also observe that institutional delivery increases

with the number of antenatal visits even in the absence of

advice. We cannot rule out the possibility that women who

have decided on institutional delivery are more likely to

be frequent attendees of antenatal care, or that number of

antenatal visits is a marker for a tendency toward professio-

nalized pregnancy care rather than having any causal relation.

We cannot either rule out the possibility that women who have

been told about potential complications of pregnancy but

subsequently do not develop any of them, become confident

that home-delivery is safe for them and thus develop a

tendency towards non-institutional delivery. Nonetheless, the

observation that advice has an independent effect and

potentiates the effect of antenatal visits on institutional delivery

suggests that the content of antenatal visits does indeed matter

over and above this marker and women’s characteristics. A

limitation of our data is that we did not have information

on whether women experienced complications during the

studied pregnancy. In support of our interpretation, one study

that specifically explored the relationship between content

of prenatal care and skilled delivery in Mexico observed that

higher scores in quality of care received during prenatal visits

Table 3 Likelihood of receiving advice about pregnancy complications
during antenatal visits in 19 sub-Saharan African countries: parameter
estimates from a multilevel multivariable logistical model (N¼ 69 073)

Odds Ratio
95% Confidence
Interval

Fixed effects

Mother’s age; reference¼ 20–34 years

<20 years 0.84 (0.78, 0.91)

>34 years 1.13 (1.07, 1.21)

Parity; reference¼ 2–3

1 0.94 (0.89, 1.00)

4–5 n.s.

� 6 n.s.

Ever had a terminated pregnancy; reference¼no

Yes 1.08 (1.02, 1.15)

Mother’s education; reference¼� secondary

None 0.64 (0.60, 0.68)

Primary 0.78 (0.73, 0.83)

Number of antenatal visits; reference¼ 1

2 1.52 (1.35, 1.71)

3 1.90 (1.72, 2.09)

4 2.08 (1.88, 2.29)

�5 2.72 (2.47, 3.00)

Residence area; reference¼urban

Rural 0.70 (0.60, 0.82)

Time from birth to interview; reference¼<12 months

12–24 months n.s.

24–36 months n.s.

36–48 months n.s.

48–60 months n.s.

Random effectsa Variance (SE)

Cluster level variance

Constant 0.55* (0.02)

Country level variance

Constant 0.79* (0.26)

Area of residence 0.11* (0.04)

*Significant at 5% level.
aVariances are in Logit scale.

ns¼not significant.
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were associated with adherence to institutional delivery (Telfer

et al. 2002).

Although the observed urban-rural gap might be expected

because of lack of human and material resources in rural areas

(Gerein et al. 2006), it is a matter of concern that those who are

the most disadvantaged in terms of access to emergency

obstetrical services (Bulatao and Ross 2002) are the least

likely to be advised on the risks they are facing. Women in

rural areas face longer distances to health services, more

precarious transportation options, tend to be poorer (Pearson

and Shoo 2005) and are more exposed to decision-related

delays (Maine 1994). For all these reasons, alerting women to

the danger signs of potential complications and developing an

emergency contingency plan is more important in rural areas.

Several studies have reported that targeted educational

interventions in communities result in higher and timelier use

of medical services for pregnancy complications (Measham and

Kallianes 1995; Olaniran et al. 1997; Koblinsky et al. 1999;

Katende et al. 2000; ORC Macro 2002). The educational

opportunity offered in antenatal care cannot be ignored as a

contributing strategy in reducing maternal and child mortality

and morbidity through increasing appropriate use of obstetrical

services and skilled birth attendants. While the effectiveness of

many components of routine antenatal care is questioned,

informing women and their families about pregnancy-related

complications is widely accepted as a necessary part of the

public health strategy to reduce maternal and child mortality

and morbidity. Our results provide additional justification for

adopting the spirit of ‘Focused Antenatal Care’ (Del Barco

2004). In particular, adopting individualized provision of care

and ensuring continuity of care can facilitate progression

towards greater access to skilled care through mobilizing

what already exists. Coverage of antenatal care in sub-

Saharan Africa has increased over the past decade (albeit it is

still low compared with other regions of the world). By 2005,

health professionals had the opportunity to advise three-

quarters of pregnant women, who meet with them at least

once (UNICEF 2007). We recognize that the full provision of

information and advice as recommended within the framework

of Focused Antenatal Care may require important material,

human and time resources that are currently lacking in many

of the studied African countries and may be out of reach in the

near future for them (Chege et al. 2005; Birungi and Onyango-

Ouma 2006; Nyarko et al. 2006; von Both et al. 2006). However,

we should also acknowledge that the current efforts to improve

technical skills in obstetrical care may have only limited effect

if women cannot be the full agents of their own health. Apart

from the public health considerations, it may be argued that

Table 4 The likelihood of institutional delivery among women and its association with having been told about pregnancy complications, among
antenatal care users in 19 countries of sub-Saharan Africa

Country

Overall rate of
institutional deliveries
among antenatal
care users Rate of institutional deliveries by receipt of advice about pregnancy complications

No Yes P-value for difference*
% n (%) n (%)

Benin3 85.4 2118 (86.1) 510 (82.7) 0.019

Burkina4 54.7 2338 (52.1) 670 (66.3) 0.000

Cameroon5 70.8 1823 (68.1) 1146 (75.6) 0.000

Chad5 41.6 582 (40.6) 172 (45.6) 0.044

Congo (Brazzaville)6 92.4 1656 (92.3) 1116 (92.7) 0.357

Ethiopia2 29.1 376 (24.1) 285 (40.4) 0.000

Ghana4 46.5 386 (37.3) 787 (52.9) 0.000

Guinea6 36.9 861 (33.2) 437 (46.9) 0.000

Kenya4 49.2 890 (42.6) 763 (60.2) 0.000

Lesotho5 59.9 728 (53.8) 792 (66.8) 0.000

Madagascar5 45.0 745 (41.4) 649 (50.0) 0.000

Malawi2 59.5 1029 (49.4) 3376 (63.5) 0.000

Mali3 61.0 1837 (58.2) 873 (67.7) 0.000

Mozambique4 64.5 1504 (58.9) 2305 (68.8) 0.000

Namibia2 80.1 1065 (77.5) 1040 (82.9) 0.000

Nigeria4 54.3 481 (44.7) 842 (62.0) 0.000

Rwanda6 33.1 1519 (32.2) 149 (47.2) 0.000

Uganda3 47.1 1275 (42.9) 518 (62.3) 0.000

Zimbabwe1 75.8 1033 (69.6) 884 (84.7) 0.000

Mean percentages 57.2 (SD¼ 17.7) 52.9 (SD¼ 18.7) 64.2 (SD¼ 14.8)

Data period: 1¼DHS 1999; 2¼DHS 2000; 3¼DHS 2001; 4¼DHS 2003; 5¼DHS 2004; 6¼DHS 2005.

*Significance of �2 statistic.
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women have the right to be knowledgeable of the potential

risks they are facing, particularly when they are visiting health

professionals specifically for their pregnancy. Having informa-

tion is part of their right to make informed decisions about

their health.
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