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Maternal morbidity in Kenya:
Measurement, contributions
and limitations of DHS data
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Résumé

En raison du manque d'information sur les complications liées a la grossesse et I'ac-
couchement au Kenya et dans la plupart des pays d'Afrique subsaharienne, la mor-
bidité maternelle continue d'étre une dimension négligée de la santé maternelle, a
la différence de la mortalité maternelle. Dans les années 1990, le programme des
Enquéte Démographique et de Santé (EDS) a collecté des données sur les complica-
tions liées a I'accouchement dans un peu moins de 40 pays en développement sur
la base des déclarations des femmes. Ce type de données reste sous-utilisé. Cet ar-
ticle analyse la prévalence de la morbidité maternelle auto-déclarée au Kenya ainsi
gue ses déterminants sur la base de I'EDS 1998, la seule enquéte qui a recueilli ce
type de données au Kenya. De plus, I'article discute brievement des approches de
la mesure de la morbidité maternelle dans les pays en développement, de leurs for-
ces et de leurs limites. Il s'avere qu'au Kenya le travail prolongé est la complication
la plus souvent déclarée en 1998, suivi de I'hémorragie. Des différences significati-
ves entre régions sont observées pour I'hémorragie, la septicémie, et |'éclampsie.
Les déclarations de morbidité maternelle sont significativement associées avec la
parité, I'assistance a I'accouchement, le groupe ethnique et la province de résiden-
ce. L'article conclut qu'en l'absence de systemes d'état civil adéquats, la morbidité
auto-déclarée reste I'approche la plus fiable pour recueillir I'information sur la mor-
bidité maternelle au Kenya et en Afrique subsaharienne.

Mots-clés
Morbidité maternelle, complications de I'accouchement, auto-déclarations, biais de
sélection, EDS, Kenya.

Summary

Due to lack of information on complications related to pregnancy and childbirth in
Kenya and in most countries in sub-Saharan Africa, maternal morbidity continue to
be a neglected dimension of maternal health, unlike maternal mortality. In the
1990s the DHS program collected data on complications related to childbirth in
nearly 40 developing countries based on women’s reports. This type of data has
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been underutilized. This paper analyzes the prevalence of self-reported maternal
morbidities in Kenya as well as their determinants using the 1998 Kenya Demogra-
phic and Health Survey, the only survey that collected this kind of data in Kenya.
The paper also briefly discusses the approaches used in the measurement of ma-
ternal morbidity in developing countries, their strengths and limitations. In Kenya it
is found that prolonged labor was the most commonly reported complication fol-
lowed by hemorrhage in 1998. Significant differences between regions are observ-
ed in hemorrhage, sepsis, and eclampsia. Reports on maternal morbidity are signif-
icantly associated with parity, assistance at delivery, ethnicity, and province of resi-
dence. The paper concludes that, because of the absence of adequate vital regis-
tration systems, self-reported morbidity remains the most viable approach to col-
lect information on maternal morbidity in Kenya and in Sub-Saharan Africa.

Key words
Maternal morbidity, delivery complications, self-reports, selection biases, DHS,
Kenya.

Introduction

Maternal mortality and morbidity - a major health problem in sub-Sa-
haran Africa - are the leading cause of death and disability among wom-
en of reproductive age (15-49 years) in developing countries (Yamin,
Maine, 1999). It is estimated that a vast majority of the world’s annual
maternal deaths (99%), occur in these countries (WHO et al., 2012,
2010). The causes of maternal mortality in Sub-Saharan Africa are con-
stantly documented. The five major causes remain hemorrhage, ob-
structed or prolonged labor, pregnancy-induced hypertension, sepsis,
and unsafe abortion, (Koblinsky et al., 2012; Nour, 2008) with hemor-
rhage being the leading cause of death in Africa (Khan et al.,, 2006; Say et
al., 2014). Among the survivors of these complications are women who
suffer devastating maternal disabilities such as obstetric fistulae, pelvic
inflammatory disease, and infertility (Balin, 2005). Maternal mortality
indicators, notably the maternal mortality ratio, are predominantly used
in assessing maternal health in developing countries. By contrast, little
attention is devoted to maternal morbidity (Hardee et al., 2012). Neglect
to the problem is in part due to the fact that illness related to pregnancy
and childbirth is invisible (Ashford et al., 2002). Also, information which
is the prerequisite for action is inadequate (AbouZahr, 2003), leading to
a «measurement trap» (Campbell, Graham, 1990).

Like most countries in Sub-Saharan Africa, Kenya lacks a full-fledged vi-
tal registration statistic system, and therefore other approaches are re-
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quired to measure maternal morbidity. To fill this gap, the DHS program
first attempted to collect data on maternal morbidity in the 1990s by
including questions on delivery complications in the women’s question-
naire in nearly 40 surveys in developing countries. Generally, respond-
ents were asked about the occurrence of specific symptoms during
childbirth in the last three or five years prior to the survey, depending
on the specific survey. This approach, while providing a valuable source
of information to study national and geographical prevalence of mater-
nal morbidities (Souza et al., 2008), suffers from serious limitations no-
tably selection bias, validity, and reliability (Fortney, Smith, 1999).

This paper begins with reviewing various approaches used in the meas-
urement of maternal morbidity in developing countries as well as their
strengths and limitations. It concludes that these approaches are all
needed in estimating the prevalence of maternal morbidity as well as
providing information on associated risk factors in these settings. In-
deed, since most maternal deaths occur outside health facilities and cau-
ses of these deaths remain unknown, maternal morbidity may be used
as an indicator of the quality of health, effectiveness of care, and may
help to identify priorities of maternal care (Chhabra et al,, 2008). To il-
lustrate the usefulness of one of the approaches, data collected in the
1998 Kenya Demographic and Health Survey (KDHS, 1998) is used to
measure the prevalence and determinants of maternal morbidity in the
country.

Apart from the 1998 KDHS, which is somehow outdated, there is no oth-
er data available to assess the magnitude of maternal morbidity at the
national and provincial level in Kenya. Yet, maternal mortality remains
persistently high in this country and therefore, there is a need to under-
stand its medical causes.

Measuring maternal morbidity:
Contributions and limitations of various approaches

Maternal or obstetric morbidity can be defined as a «condition that is
directly caused by pregnancy, regardless of whether it manifests during
or after pregnancy termination; or a condition that existed before preg-
nancy, but is exacerbated by pregnancy; or a condition whose casual re-
lationship to pregnancy is undetermined» (Adams et al.,, 2010). This de-
finition takes into account health problems related directly or indirectly
to pregnancy and childbirth (Ashford, 2002). Direct obstetric complica-
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tions include obstructed or prolonged labor, hemorrhage, infections,
eclampsia and unsafe abortions. Indirect obstetric complications include
diabetes, anaemia, malaria and human immunodeficiency virus (HIV).
Direct obstetric morbidities are the principal causes of maternal deaths
(Khan et al., 2006; Say et al., 2014). In most studies, these pregnancy-re-
lated complications are often referred to as ‘severe maternal morbidity’
(Amaral et al,, 2011; Furuta et al., 2012; Kaye et al., 2011; Kayem et al,
2011; Sousa et al., 2008), while in others, «severe maternal morbidity»
is used interchangeably with «near-miss» (Ali et al., 2011; Filippi et al.,
2000; Nelissen et al., 2013; Oladapo et al., 2005; Say et al., 2004). The
World Health Organization (WHO) defines maternal near-miss as a situ-
ation in which a woman almost dies but survives a life-threatening com-
plication of pregnancy, childbirth or in the first 42 days following deliv-
ery (Say et al., 2009).

Measuring the magnitude of maternal morbidity in most developing
countries is a challenge. Firstly, many women deliver at home and there-
fore complications experienced during childbirth are never recorded for
women who survive or those who die. Secondly, vital registration sys-
tems are deficient. In Kenya for instance, the registration system does
not record data on causes of maternal mortality. In that context, two ap-
proaches are generally used to measure maternal morbidity in develop-
ing countries: observed and self-reported morbidity.

Observed maternal morbidity

Observed maternal morbidity involves clinical diagnosis of acute obstet-
ric complications that occur during pregnancy, delivery and the puer-
perium. Diagnosis is based on signs, symptoms and laboratory findings.
The data are derived from maternity records which also collect informa-
tion on patients’ sociodemographic characteristics and antenatal care.
In Kenya, several studies have used this approach to estimate obstetric
causes of maternal mortality (Chersich et al., 2009; Ukachukwu et al.,
2009; Yego et al., 2013). From a medical perspective, this method is the
most accurate for providing information about various obstetric compli-
cations (Nyblade et al., 2010). Because the data are collected at multiple
time points, the nature, incidence and prevalence of maternal morbidi-
ties can be studied, as well as their determinants (Forney, Smith, 1999).
However, this approach suffers from several drawbacks and biases.
Firstly, the results of hospital based studies cannot be generalized as
they are not representative of the population at large (Liskin, 1992).
Secondly, the approach introduces both diagnosis and selection biases.
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Diagnosis bias is related to a lack of standardization of the criteria used
to define obstetric complications. As a result, underlying causes of these
complications may be misclassified (Filippi et al., 2000; Haddad et al,,
2011). As said earlier, selection bias is due to the fact that more than
half of deliveries in most developing countries occur at home, as in the
case of Kenya. Therefore, hospital studies only consider women who
give birth in hospitals and not those who do not seek obstetric care
(Liskin, 1992; Seoane et al., 1998; Stewart, Festin, 1995). Consequently,
the approach underestimate the magnitude of maternal morbidity (Ny-
blade et al., 2010).

Self-reported maternal morbidity

Self-reported maternal morbidity is typically used in population-or com-
munity-based surveys and it relies on women'’s reporting and percep-
tion of major obstetric complications (Amaral et al., 2011; Filippi et al,,
2007; Koenig et al., 2007; Sadana, 2000; Souza et al., 2008; Stewart, Fes-
tin, 1995). Obtaining information from women'’s perspectives is crucial
for understanding how they perceive maternal complications (Cleland,
Harlow, 2003; Ronsmans et al., 1997; Stewart, Festin, 1995). For both
large and small scale surveys, the approach is a valuable tool in deter-
mining the global burden of obstetric morbidity in the community (Fort-
ney, Smith, 1999; Sadana, 2000; Seoane et al., 1998; Souza et al., 2010;
Stewart et al., 1996) as well as its determinants (Midhet, 2007). When
data is collected at the national level, this approach offers an opportuni-
ty to generalize estimates to the entire population (Sadana, 2000).

Such an approach, while useful, also suffers from limitations and biases.
A major problem with this approach is its validity (Filippi et al., 2000;
Ronsmans et al., 1997; Seoane et al., 1998; Sloan et al., 2001). To be ef-
fective, the measure must accurately identify the women who did not
have a condition (specificity) and those that had the condition (sensitivi-
ty). Fortney and Smith (1999) argue that small variations in specificity
can result in overestimation of the prevalence rate. Where the prevalen-
ce is high the possibility to underestimate the phenomenon is even
greater. Accordingly, the specificity of the survey questions should be
very high to avoid overestimating the true prevalence of obstetric mor-
bidity (Ronsmans et al., 1997). Several studies have been undertaken in
developing countries to determine if self-reported symptoms, compared
with clinical diagnosis, can predict correctly the occurrence of major
maternal morbidities (Filippi et al., 2000; Ronsmans et al., 1997; Seoane
et al.,, 1998; Sloan et al, 2001; Stewart, Festin, 1995; Stewart et al.,
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1996). The approach consists of validating interview data on obstetric
complications by comparing women'’s responses with data abstracted
from their medical records. This technique showed that eclamptic seizu-
res (Filippi et al., 2000; Seoane et al., 1998) and hemorrhage (Filippi et
al., 2000) can be accurately identified (with a recall period of two years).
However, the findings of a study on women’s recall in Indonesia sug-
gested inconsistencies in the way women report their experiences of
childbirth and the way doctors diagnose obstetric problems (Ronsmans
etal., 1997).

Self-reports can be undermined by underreporting of maternal morbidi-
ties. Since more than half of women in developing countries do not seek
care during childbirth, they may not be aware of the complications they
experienced and, therefore, asking them to report on complications in
clinically defined terms could lead to underreporting of some conditions
(Nyblade et al., 2010; Stewart et al., 1996). In addition, underreporting
may also be affected by recall biases because women are asked to report
information after significant time has elapsed (Fortney, Smith, 1999). In
such cases, symptoms that may differ across culture and place of resi-
dence (Nyblade et al., 2010) or are the norm in the community may not
be recalled (Stewart et al., 1996). Furthermore, this approach only in-
volves the «near-misses». Since those who died cannot be interviewed,
and thus, the fatal conditions cannot be captured, this approach also
introduces selection biases (Liskin, 1992).

Lastly, a limitation with self-reported maternal morbidity approach is
the lack of reliability in the data collected (Fortney, Smith, 1999). It is
considered that women’s perception of complications related to preg-
nancy, childbirth and postpartum is inadequate, and therefore, reports
of these complications are unreliable (Midhet, 2007). To assess reliabil-
ity, facility-based data is compared with women'’s self-reports in a sur-
vey. A study in South Africa found that the reliability of self-reported ob-
stetric morbidity was too «modest» and undermined the clinical utility
of the findings (Ellison et al., 2000).

Maternal morbidity in Kenya

In Kenya, the only data on maternal morbidity was collected in 1998 in
the context of DHS surveys. Data collection was based on self-reported
symptoms of delivery complications that occurred in the last three years
preceding the survey. The complications reported comprised of pro-
longed labor, excessive bleeding, fever and discharge, and, convulsions.
It was observed that more than half of the deliveries, as reported by
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women, resulted in one or more maternal morbidities. This high propor-
tion implies that maternal complications constitute a substantial burden
for women in Kenya.

Early pregnancies, lack of education, or empowerment, and female geni-
tal mutilation, are among the underlying factors of maternal morbidity
and mortality. Besides being an important contributor to the overall po-
pulation growth, adolescent fertility determines the level of maternal
morbidity and mortality. According to the 1998 survey, 14% of adoles-
cents gave birth before their twentieth birthday. To a large extent, this
results from a lack of access to contraceptives and health care services
including abortion. Literacy, particularly for girls, is important in the im-
provements of socio-economic status in the society as it determines wo-
men’s access to health services and prevent the negative outcomes of
maternal morbidity (Thaddeus, Maine, 1994). In Kenya, only a quarter
of the women interviewed in the 1998 survey had attained secondary
education and higher.

The cultural practice of Female Genital Mutilation (FGM) is prevalent in
some regions in Kenya. The proportion of genitally mutilated women
was quite high at the national level (39%). The 1998 survey observed
statistically significant differences between provinces with Rift valley
having the highest proportion of genitally mutilated women (63.2%)
with the least proportion being in Western province (3%). Genital muti-
lation is considered an underlying cause of maternal mortality since it
predisposes women to complications such as hemorrhage and uterine
retention (Oduro et al., 2006). A WHO prospective study in six sub-Sa-
haran Africa countries including Kenya observed that women who were
genitally mutilated had a higher risk of postpartum hemorrhage com-
pared to those who were not (WHO et al., 2006).

Pregnancy-related complication can be detected and managed by effec-
tively using maternal health services. In the KDHS-1998 survey, the rec-
ommendation to attend to at least four antenatal visits was met. Howev-
er, utilization of obstetric care was found to be poor. More than half of
the women delivered at home particularly in the Rift Valley and Coast
province. Accessibility in terms of costs and distance, and availability of
qualified birth attendants are major drawbacks especially in the rural
areas. Underutilization of health facility in Kenya is mainly linked to the-
se factors.

Obstructed labor is responsible for 9% of maternal deaths in developing
countries (Khan et al,, 2006) and its incidence is estimated at 6% (Dolea,
AbouZahr, 2003). Prolonged or obstructed labor occurs when the pre-
senting part of the fetus cannot progress into the birth canal, despite
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strong uterine contractions requiring caesarean section. The most com-
mon cause of obstructed labor is cephalo-pelvicdisproportion, when the
fetal head is larger than the mother’s pelvic brim. Other causes of ob-
struction include a contracted pelvis, especially among malnourished
mothers, and malpresentations. When left untreated, obstructed labor
can be fatal to both the mother and the baby. It is also a leading cause of
obstetric fistula in Africa making it the most disabling of all maternal
conditions. The DHS questionnaire used labor lasting more than 12
hours as an indicator of obstructed labor. Indeed, this indicator has been
considered to predict dystocia (Dolea, AbouZahr, 2003) and to be better
recalled in a survey (Stewart, Festin, 1995).

Maternal hemorrhage, as defined by WHO, is considered as the loss of
500ml or more of blood from the genital tract. Based on this definition,
it is difficult to determine how accurate the women reports are on ma-
ternal hemorrhage especially those who give birth at home. Even at the
hospital level, clinical diagnosis through the assessment of blood lost by
measurement of collected blood may significantly underestimate the
problem. Indeed, a blood loss of 250ml in women suffering from severe
anaemia may be fatal (Kwast, 1991). While the prevalence of postpar-
tum hemorrhage is estimated at 10.5% in Africa (Calvert et al., 2012),
the rate in Kenya is quite high (23.3%) with important differences be-
tween regions. Hemorrhage is the leading cause of maternal death in the
world and accounts for the largest proportion of maternal deaths (34%)
in Africa (Khan et al., 2006). On the other hand, maternal deaths related
to hemorrhage varied between 5 and 14% according to hospital-based
studies carried out in Kenya (Nyaboga, 2009; Yego et al., 2013; Ziraba et
al., 2009). It is interesting to note that developed countries with low ma-
ternal mortality rates have a large proportion of hemorrhagic deaths.
For example in France, a recent study found that 18% of all deaths were
from hemorrhage, giving an overall maternal mortality rate of 1.9/
100’000 live births (Saucedo et al., 2013).

The prevalence of self-reported convulsions in Kenya was on average
16.4% in the 1998 survey. In the survey questionnaire, the question re-
garding convulsions was used as an indicator of eclampsia which refers
to, a hypertensive disorder of pregnancy, associated with convulsions,
and nervous system seizures, leading to unconsciousness and if unat-
tended, to maternal death. In developing countries, the incidence of ec-
lampsia is estimated at 2.3% (Dolea, AbouZahr, 2003). Studies in Kenya
show that eclampsia is a major cause of maternal deaths accounting up
to 22% of deaths in Western province (Yego et al., 2013), and up to
23.7% in the informal settlements in Nairobi (Ziraba et al., 2009).
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Fever and foul smelling discharge, symptoms of puerperal sepsis, ac-
counted for 16% of the estimated self-reported morbidity in Kenya in
the KDHS-1998 survey. Generally, puerperal infection is used to de-
scribe any infection of the genital tract after delivery. Puerperal sepsis is
the most common puerperal infection in developing countries which
when left untreated could lead to obstetric shock or even death. It is also
one of the causes of infertility, pelvic inflammatory disease and bilateral
tubal occlusion. Fever is considered a reliable index of the incidence of
puerperal infections because most temperature elevation in the puer-
perium is linked to pelvic infections (Dolea, Stein, 2003).

Data and method

Data

The present study is based on data from the 1998 Kenya Demographic
and Health Survey (KDHS, 1998). It is the only population-based survey
that has collected data on delivery complications in Kenya. The Demo-
graphic and Health Survey (DHS) program established in 1984, has con-
ducted over 230 nationally representative household surveys in over 80
developing countries. In the early 1990s, a module on maternal mortali-
ty was included in the women'’s individual questionnaire. The same dec-
ade, between 1994 and 1998, the DHS program attempted to collect
data on complications related to childbirth in nearly forty developing
countries through women'’s self-reports. In section 4A of the women'’s
individual questionnaire, which involve pregnancy and breastfeeding,
DHS included a simplified list of questions of clinically defined signs and
symptoms which reflect common obstetric complications such as hem-
orrhage (excessive bleeding), obstructed/prolonged labor, eclampsia
(convulsions) and sepsis (fever with bad smelling discharge). Table 1
shows standard questions that were used in the 1998 KDHS survey and
in other developing countries, while Table 2 shows a list of developing
countries which collected data regarding maternal morbidities. While
this data may constitute a valuable source of information, it has been
underutilized. An attempt has been made to study these complications
and their determinants using the 1996 Demographic and Health Survey
in Brazil (Souza et al.,, 2008).
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TABLE 1 Delivery related complication standard questions
included in KDHS-1998

Variable Question: around the time of birth of (NAME) did you have
any of the following problems?

Prolonged labor Long labor, that is, did your regular contractions last more
than 12 hours?

Excessive bleeding Excessive bleeding that was so much that you feared it was

life threatening?
Fever/foul smelling discharge A high fever with bad smelling vaginal discharge?
Convulsions Convulsion not caused by fever?

Some countries, mostly in Asia and Latin America and Caribbean, re-
phrased or added questions to the standard questions in Table 3. Most
of these questions concerned prolonged labor and convulsions (See Ta-
ble 3). The objective was probably to increase the sensitivity and speci-
ficity of questions related to these delivery complications. However,
whether these additional questions enabled these countries to capture
the intended complication in the specific DHS remains unknown.

TABLE 2 DHS Surveys which included questions
concerning delivery complications

Region/Country Year of Region/Country  Year of Region/Country Year of

Survey Survey Survey
Sub-Saharan Africa Asia Latin America and Caribbean
Cameroun 1998 Bangladesh 1996 Bolivia 1994
Central Africa Republic  1994-95 Indonesia 1994 Bolivia 1996
Chad 1996-97 Indonesia 1997 Bolivia 1998
Comoros 1996 Jordan 1997 Brazil 1996
Eritrea 1995 Kazakhstan 1995 Colombia 1995
Kenya 1998 Kyrgyzstan 1997 Dominican Republic 1996
Madagascar 1997 Nepal 1996 Guatemala 1995
Mali 1995-96 Philippines 1998 Haiti 1994-95
Mozambique 1997 Turkey 1998 Nicaragua 1998
Niger 1998 Uzbekistan 1996 Peru 1996
Nigeria 1999 Vietnam 1997
Tanzania 1996 Yemen 1997
Togo 1998
Uganda 1995
Zambia 1996
Zimbabwe 1994

Zimbabwe 1999
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Data analysis

The KDHS-1998 dataset was a nationally representative stratified sam-
ple. Stratification was achieved by separating each region into urban
and rural areas. Samples were selected independently in each sampling
stratum, by two-stage selection. Some geographical areas were over-
sampled. Only women who were usual residents of a selected household
or who slept in a selected household the night before the survey were
eligible for the survey. In total, the sample was composed of 7’881
women of reproductive age (15-49 years). Among these women, a sam-
ple of 3’058 women who had a live birth in three years preceding the
survey was drawn. Given the sample design, the data was weighted to
ensure that the sample was representative at the national level while
enabling comparison between geographic regions.

Data analysis was carried out in three stages. Firstly, sociodemographic
and obstetric characteristics of all women who had a live birth in the
last three years were studied based on their geographical region. Chi-
square test was used to compare proportions among these regions and a
p-value of 0.05 was considered significant. Secondly, the prevalence of
the various types of self-reported maternal morbidities as well their pat-
terns were studied. Thirdly, logistic regression analysis was used to stu-
dy the factors associated with self-reported maternal morbidity. It was
postulated that reports on obstetric complications were influenced by
the age of a woman at the time of birth, parity, assistance at delivery,
ethnicity, and genital mutilation. Geographic residence was not included
in the model due to high degree of collinearity with ethnicity.
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TABLE 3 DHS Surveys with a question concerning delivery complications,
changes in phrasing and additional questions by country and region

Region/ Year of Changes in phrasing Additional questions
Country Survey
Sub-Saharan Africa
Cameroun 1998 Incontinence or other/difficulty
walking/other
Togo 1998 Convulsions not caused by fever so much that
you feared that it was life threatening?
Zimbabwe 1994- Any other complications? If yes:
1999 what kind of complications?
Asia
Indonesia 1994-  Labor that is the strong and regular contractions = Any other complications? If yes:
1997 lasting more than one day and one night? what kind of complications?

A lot more vaginal bleeding than normal follow-
ing child-birth (more than three clothes)?
Convulsions with loss of consciousness?

Jordan 1997 Up to 42 days after the birth of (NAME), did you
have any of the following problems?

Kazakhstan 1995 Long labor, that is did your regular contractions  Early rupture of amniotic sac?
last more than 18 hours?

Kyrgyzstan 1997 Long labor, that is did your regular contractions  Early rupture of amniotic sac?
last more than 18 hours?

Uzbekistan 1996 Long labor, that is did your regular contractions  Early rupture of amniotic sac?

last more than 18 hours?
Latin American and Caribbean

Bolivia 1994-  Convulsions or seizures with or without loss of Any other complications? If yes:
1996-  consciousness? what kind of complications?
1998
Brazil 1996 Convulsions with or without loss of conscious- High blood pressure
ness?
Colombia 1995 Any other complications? If yes:
what kind of complications?
Guatemala 1995 Convulsions or seizures with or without loss of
consciousness?
Nicaragua 1998 Swellings of hands and feet.
Results

Socio-demographic data

A total of 7°881 women of reproductive age (15-49 years) were inter-
viewed. Among these women, 3’058 had at least one pregnancy result-
ing to 3’525 live births in the three years preceding the survey. After
weighting, a total of 3’007 women and 3’459 live births were obtained.
Table 4 shows background characteristics of the women studied, by pro-
vince.
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TABLE4 Percent distribution of women with at least one live-birth
in the three years preceding the survey according
to selected background characteristics, by province
Province

Background Characteristics Nairobi Central Coast Eastern Nyanza Rift Valley Western Total
Maternal age

<20 12.4 9.0 156 13.1 17.4 13.0 14.4 13.9
20-29 70.5 64.0 544 586 54.4 55.0 52.3 56.9
30-39 17.1 23.8 249 245 23.9 28.3 29.5 25.4
40-49 0.0 34 5.2 3.7 4.5 3.6 3.8 3.7
Marital status
Married 79.1 79.6 852 839 80.3 86.0 88.6 83.5
Not married 20.7 204 150 16.1 19.8 14.1 11.6 16.4
Education
No education 0.0 50 340 8.5 7.0 13.6 10.5 10.9
Primary level 48.5 69.4 50.0 68.0 68.4 63.8 61.2 63.6
Secondary level 41.9 251 152 216 23.9 20.7 26.4 23.6
Higher 9.3 0.7 0.8 1.8 0.7 1.9 2.0 1.9
Occupation***
Working 53.3 453 343 514 76.0 63.3 51.6 57.9
Not working 46.6 54.8 65.8 48.2 24.1 36.5 48.3 41.9
Religion
Catholic 32.4 29.1 117 36.1 28.1 27.5 20.3 27.4
Protestant/other Christian 60.0 69.5 27.0 60.8 70.3 67.8 76.6 64.5
Muslim 6.7 1.0 465 2.2 0.8 0.0 2.7 5.2
No religion - 0.6 143 0.7 0.2 4.0 0.1 2.4
Other religion - - 0.2 0.3 0.8 0.4 0.4 0.4
Genital mutilation***
Mutilated 17.1 46.2 154 481 38.0 63.2 2.9 39.2
Non mutilated 82.9 53.4 846 50.0 62.1 36.9 96.7 60.3
Weighted Total (193) = (279) (244) (510) (658) (751) (369) (3007)
Unweighted Total (105) = (258) (462) (427)  (545) (866) (395) (3058)
*** n<0.001.

No statistical significant differences were found concerning maternal
age, education, marital status, and religion, among the provinces. More
than half of the births occurred at the optimum child-bearing age, 20-29
years. A small proportion of the women studied had never been to
school (10.9%) with Coast province having the highest proportion of un-
educated women (34%). The respondents were predominantly protes-
tants (64.5%) and 2.4% reported not practicing any religion. Statistical-
ly significant differences were observed between provinces concerning
occupation. More than half of the women studied reported that they
were working. The highest proportion of these women was observed in
Nyanza province (76%) and the lowest in the Coast province (34.3%). A
significant proportion of the respondents were genital mutilated
(39.2%). Rift Valley province had the highest proportion of genital muti-
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lated women, while the lowest proportion of these women was observ-
ed in Western province (2.9%).

Obstetric characteristics

Table 5 shows characteristics of obstetric care received during pregnan-
cy. The WHO recommends at least four prenatal visits during pregnancy,
delivery with a qualified professional and in a health facility. The wom-
en studied had a mean number of prenatal visits estimated at 4.2 visits
during their pregnancy. At the provincial level, all provinces met the
average recommended number of visits except Nyanza province which
was slightly below average (3.9%). While prenatal care seemed satisfac-
tory, both at the national and provincial level, it was not the case with
the place of delivery. Nationally, more than half of the women (56.7%)
delivered at home. At the provincial level, significant differences were
observed among the provinces with Western province having the high-
est proportion of women who delivered at home (72.4%). Nairobi and
Central provinces had the least number of women, less than a third, who
delivered at home.

With regard to assistance provided at delivery, 48.3% of women were
assisted by trained personnel, 35.9% by a nurse or midwife and 12.4%
by a doctor. Again, significant differences were observed between the
provinces. Nairobi and Central provinces had the highest proportion of
women being assisted by trained personnel at delivery while Western
province had the lowest. More than half of the women in Nairobi and
Central provinces reported having delivered with the help of a nurse or
midwife (58.1% and 55.9%, respectively), 40.7% in Eastern and less
than a third in the other provinces. The majority of women in the Coast
and Rift Valley provinces delivered with the help of a relative (41.5%
and 34.5%, respectively) while Western province had the largest pro-
portion of women who delivered alone (17.7%).
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TABLES Characteristics of obstetric care per pregnancy
by geographical regions of Kenya

Province

3 © o = I E £ —_
Background Characteristics 2 ‘E § é s g % %

2 8 © S = & S =

o

Mean number of prenatal visits 54 4.5 4.2 4.2 3.9 4.2 4.7 4.2

48 41- 39- 39- 37- 40- 44-  4.2-
95% Cl 5.9 4.8 4.6 4.5 4.2 4.5 4.9 4.4
Mode of delivery
Viginal 87.2 89.1 93.1 91.9 98.1 91.2 96.0 93.2
Cesarean section 12.8 10.8 6.9 8.0 1.9 8.8 3.9 6.8
Place of delivery***
Home 23.1 29.6 65.5 50.0 62.4 63.0 72.4 56.7
Health facility 76.7 70.4 34.5 49.8 37.6 36.8 27.4 43.2
Assistance at delivery***
Doctor 325 15.3 14.3 13.4 7.8 11.5 7.3 12.4
Nurse/midwife 58.1 55.9 28.5 40.7 34.4 28.6 26.5 35.9
I;::itrad'm"a' birth at- 33 32 116 165 157 52 244 121
Traditional birth attendant 4.2 11 10.6 15.1 10.3 13.1 5.2 10.0
Relative 11.9 16.0 41.5 17.9 24.5 34.5 20.1 25.2
No one 4.2 10.7 2.8 5.0 16.1 8.3 17.7 10.2
Weighted Total (215) = (306) (283) (584) (753) (867) (451) (3459)
Unweighted Total (117) (282) (533) (484) (624) (1002) (483) (3525)

**% p <0.001; ** p <0.005.

Women’s reports on delivery complications

Women who had one or more live births in the three years before the
survey were asked whether they had experienced any of the listed com-
plications in the questionnaire during childbirth. Table 6 shows the pre-
valence of self-reported complications by geographic region. As shown
in the Table, the most commonly reported complications were symp-
toms of prolonged labor (34.5%) followed by excessive bleeding
(23.3%). Other complications such as high fever/discharge and convul-
sions accounted for 16 and 16.4%, respectively of the total reported
complications.

The significance of specific types of complications varied across provin-
ces. For example, symptoms of excessive bleeding were most common in
Nairobi province (31.6%) whereas high fever and discharge were preva-
lent in Eastern province (22.4%) and convulsion in the Rift Valley prov-
ince (27.3%).
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TABLE 6 Prevalence of reported maternal morbidity according
to geographic regions, Kenya 1998

Province
5 ® o = & ) s
Type of complication .% € S g § 2 ] =
z S © 8 z £ = 2
o ©
=2
Prolonged labor 34.2 24.4 34.6 37.6 35.2 329 39.6 34.5
Excessive bleeding*** 31.6 9.0 21.8 26.7 22.6 24.3 24.6 23.3
High fever and dis- 12.0 68 116 224 186 152 162  16.0
charge***
Convulsions *** 23.9 6.9 15.2 13.2 8.2 27.3 17.2 16.4
Weighted Total (215) (305) (283) (584) (753) (864) (450)  (3454)
Unweighted Total (117) (280) (532) (484) (624) (997) (483) (3517)2
*%% ) < 0.001.

2 There were 8 missing values.

Patterns of women’s reporting of maternal complications

Questions on maternal morbidity were composed of a listing of symp-
toms of complications that occurred during childbirth and the inter-
viewed women could report on multiple responses. Combining these
symptoms gives a better picture of severe complications. As shown in
Table 7 below, more than half of the women reported one or more of the
listed complications. Of the total number of pregnancies, 52.2% of the
women reported at least one complication, of which 50.4% reported one
complication while 49.6% reported two or more complications. The re-
sults indicate that prolonged labor was a major cause of most severe
complications in Kenya while convulsion was the least prevalent compli-
cation. 12% of women who reported having experienced prolonged la-
bor also experienced excessive bleeding which implies that the bleeding
was caused by prolonged labor. As a single symptom, convulsions were
reported by 5.9% of women.
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TABLE 7 Patterns of self-reported maternal morbidity?
Reported complication Weighted Percentage prevalence
Cases of weighted cases
Single cases
Prolonged labor 492 27.3
Excessive bleeding 197 10.9
High fever & discharge 115 6.3
Convulsions 106 5.9
Total single cases 910 50.4
Multiple cases
Prolonged labor + Excessive bleeding 217 12.0
Prolonged labor + fever & discharge 94 5.2
Prolonged labor +convulsion 97 5.4
Excessive bleeding + fever & discharge 54 3.0
Excessive bleeding +convulsion 51 2.9
Fever & discharge + convulsion 56 3.1
Prolonged labor + Excessive bleeding + convulsions 90 5.0
Prolonged labor, Excessive bleeding + fever & discharge 68 3.8
Prolonged labor + fever & discharge + convulsions 42 2.3
Excessive bleeding + fever & discharge + convulsion 33 1.8
Prolonged labor + Excessive bleeding + fever & discharge + 92 5.1
convulsions
Total multiple cases 896 49.6
Total number of reported morbidity cases (1'806) 52.2
Total number of pregnancies (3'459) 100.0

2 Multiple responses were recorded.

Predictors of self-reported maternal complications

Table 8 shows the results of the binary logistic regression to determine
which sociodemographic, obstetric and cultural factors predict overall
self-reported maternal morbidity. Two models are presented; the first
one includes assistance at delivery among the predictors, while the sec-
ond does not. Given the relatively low proportion of deliveries with
skilled attendant in Kenya in 1998, we anticipate that women who seek
the help of qualified health professionals are more likely to do so becau-
se they suffer from maternal complications. Skilled attendance could
also help women identify maternal complications. In this sense, there
could be a problem of endogeneity with the variable related to assistan-
ce at delivery. However, the coefficients for the other predictors are si-
milar in the two models, indicating that our results are robust. We ob-
serve that reports on delivery complications are not associated with ma-
ternal age and genital mutilation. Nevertheless, parity, assistance at de-
livery, and ethnicity are significant predictors of reporting on maternal
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morbidity. The odds of reporting increases by 1.5 when a woman has
more than four children as compared to two to four children; when as-
sisted by a qualified birth attendant the odds of reporting increases by
1.4 as compared to an unqualified attendant; and when a woman is Kisii
or Luhya, the odds increases by 1.8 and 1.5, respectively, as compared to
Kalenjin.

TABLE 8 Factors associated with the odds of reported
maternal morbidity (multiple regression analysis)

Associated variables Model 1 Model 2
Estimated 95% Cl for Estimated 95% Cl for
odds ratio odds ration odds ratio odds ration

Maternal age (vs 20-34)

<20 1.11 0.86-1.44 1.06 0.83-1.36
35+ 0.82 0.62-1.09 0.80 0.61-1.07
Parity (vs 2-4)

1 1.28** 1.02-1.61  1.35%**  1.09-1.69
5+ 1.46*** 1.17-1.82 1.35%** 1.09-1.68
Assistance at delivery (vs unqualified)

Qualified 1.35%** 1.12-1.62

Alone 0.74%* 0.56-0.99

Ethnicity (vs Kalenjin)

Kamba 1.19 0.86-1.65 1.17 0.85-1.63
Kikuyu 0.65 0.48-0.90 0.69 0.51-0.94
Kisii 1.76***  1.23-2.51  1.72*¥**  1.20-2.46
Luhya 1.54%** 1.13-2.08 1.12%* 1.05-1.90
Luo 0.97 0.71-1.33  0.93 0.69-1.27
Somalie 0.89 0.58-1.37 0.85 0.56-1.29
Other 0.99 0.71-1.38 1.03 0.75-1.42
Genital mutilation (vs no)

Yes 1.063 0.86-1.31 1.03 0.84-1.26

*** p<0.01; ** p<0.05.

Discussions

In the logistic regression analysis, a significant interaction between pari-
ty, assistance at delivery, ethnicity, and reported morbidity was found.
Two models were used. In the first model, to predict reporting of mater-
nal morbidity, maternal age, parity, genital mutilation, and ethnicity we-
re considered as exogenous variables, while assistance at delivery was
considered as endogenous, since women'’s reports on complications ex-
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perienced during delivery were more likely to be linked with the person
who assisted them at delivery. However, in the second model, assistance
at delivery was dropped in order to control for this endogeneity. No ma-
jor changes were observed between the two models. In both models, the
odds for self-reported morbidity increased among women with more
than four children. With the likelihood of most obstetric complications
increasing with maternal age and parity, grand multiparous are more
predisposed to maternal complications such as hemorrhage and puer-
peral sepsis. Reporting on complications may be based on experiences
from previous births. As stated earlier, assistance at delivery being sig-
nificantly linked to self-reporting can be best explained by the fact that
women who delivered with the help of a qualified birth attendant (doc-
tor, nurse or midwife) were probably more informed about their condi-
tion as compared to those who delivered alone or with the help of an un-
qualified attendant. Province of residence as a predictor of self-reported
morbidity is most likely influenced by women’s health status, access to
maternal health and level of education. These factors either increase or
decrease the odds of self-reported maternal complications. Women in
good health who have access to maternal health services are less likely
to report complications. Equally, women with no access to maternal
health or, who are less educated are also less likely to report maternal
complications. There is also the effect of women’s selection due to ma-
ternal mortality. Maternal mortality ratio is high among women who de-
liver at home with the assistance of unqualified birth attendants, primi-
parous women who are very young (< 15), and who live in the rural
areas.

The KDHS 1998 survey was used in this study as a first attempt to esti-
mate the global prevalence of self-reported maternal morbidity in Kenya
and to study its determinants. The technique use to collect data on ma-
ternal morbidities was relatively easy to conduct and was administered
by nonmedical personnel. The survey contributes to gaining knowledge
about delivery complications among Kenyan women as a whole since it
captures those who delivered in health facilities and those who did not.
Its sampling design allows generalization of estimates to the entire pop-
ulation and comparisons between geographical regions. Information
collected enables to understand determinants of self-reported morbidi-
ty. However, this approach has its limitations, as detailed earlier. It un-
derestimates the overall prevalence of self-reported morbidities due to
various biases. The validity of the self-reported morbidities depends on
how accurately women recognize and recall complications experienced
around the time of delivery. Some symptoms that are not perceived such
as hypertension may be omitted. Then, self-reported morbidities might
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not be reliable particularly among young primiparous who may over-
report symptoms. In addition, the data collection technique produces a
major selection bias: questions are asked only to women who were still
alive at the moment of the survey. This bias, not only affects the global
measurement of maternal morbidity, but also impacts on comparisons
between geographical regions. At the global level, there could be an un-
derestimation of the magnitude of maternal morbidity. In comparison to
rural areas, urban regions have generally better medical facilities, more
health staff, and more deliveries occur in health facilities by skilled at-
tendants. There will be obviously fewer maternal deaths among urban
women affected by maternal morbidity. Therefore, there will be more
women surviving to maternal morbidity in urban regions compared to
rural regions.

Conclusion

Self-reported morbidity cannot provide entirely accurate estimates of
the magnitude of maternal morbidity at both the national and regional
levels. However, without a feasible data collection technique on all deli-
veries in developing countries, self-reports in response to well-designed
and well-worded interviews may be the only way to collect information
about maternal morbidity. Notwithstanding data quality issues inherent
to this technique, maternal morbidity data collected through popula-
tion-based survey like DHS could be used in combination to provide a
better understanding of severe complications. For instance, combining
prolonged labor, one of the medical causes of hemorrhage, with excessi-
ve bleeding, could increase the sensitivity of hemorrhage. Prolonged la-
bor could also be combined with fever and foul smelling discharge to
estimate puerperal sepsis.
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