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|. Introduction

The improvement of maternal health is one of the Millenium Development Goals. To achieve
this goal, states are called upon to undertake measures to reduce the maternal mortality ratio
and increase the proportion of births attended by skilled persons. WHO estimates that more
than 30 million women suffer ill health or death from pregnancy and childbirth (WHO, 2003a).
Measures to improve maternal health in the form of increasing skilled attendance and
emergency obstetric care are expected to contribute to a decline in the burden of maternal
mortality as well as morbidity.

Going beyond the issue of maternal health, the issue of maternal morbidity intertwines with
other millennium development goals. For example, goals related to achieving universal primary
education (of girls) and promotion of gender quality in education would reduce the number of
adolescent pregnancies and the accompanying higher levels of maternal morbidity. Women
suffer chronic and residual conditions like anemia, infertility, fistula and prolapse silently over
the years. These conditions (especially fistula) reduce their acceptance within the family and
community, thereby inviting discriminatory treatment. In addition, women’s mobility in
seeking or migrating for work and their economic productivity are adversely affected by such
conditions. A heavy burden of reproductive morbidity, including maternal morbidity, would
therefore make it more difficult to attain the MDG on eradicating extreme poverty and hunger.
Conversely, success in reducing the spread of HIV/ AIDS, malaria and other diseases would
reduce the burden of indirect maternal morbidity arising from these conditions. On another
note, maternal morbidity during pregnancy leads to higher perinatal and neonatal mortality,
thereby affecting attainment of the MDG on reducing child mortality. Thus while it is clear that
addressing the issue of maternal morbidity derives squarely from the MDG on improving
maternal health, it is in parallel related to most of the other goals.

According to DALY estimates in the 1990 Global Burden of Diseases (GBD) study, reproductive
ill health accounted for 22% of the global disease burden among women of reproductive age
(15-44) and 3% for men (WHO, 1998a). Maternal conditions dominated the burden of
reproductive ill health, accounting for 14.5% of GBD, particularly in areas such as sub-Saharan
Africa and India, where maternal ill health accounted for 24.4% and 10.2% of GBD respectively.

In the area of reproductive health, data on incidence and prevalence of specific conditions are
far from universally available although much has changed in recent years. Knowledge about
sexually transmitted diseases and HIV/AIDS has improved in several countries. However, the
burden of disability resulting from pregnancy related conditions remains poorly measured and
documented. Little rigorous research has been done in the area of obstetric morbidity. Most
studies of maternal morbidity from developing countries are hospital-based rather than
community-based, and most are retrospective rather than prospective. Direct obstetric
complications are usually acute and infrequent from the measurement point of view. Hence
they cannot be captured through retrospective surveys involving clinical examination of
women (Fortney, 1999). Given that very few women in developing countries deliver within
facilities, these do not represent the true extent of maternal morbidity in the community.
Moreover, hospital studies shed light only on acute complications of pregnancy, while
community based studies tend to rely on self-reported symptoms. Comparisons of self-reports
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with medical records have shown that women’s perceptions do not provide a reliable estimate
of the population prevalence of reproductive morbidity (Fortney, 1999). The geographic focus is
uneven, which together with the uneven distribution of interest in particular conditions leads to
a skewed perception of incidence and prevalence (Leskin, 1990).

A WHO working group in 1989 defined obstetric morbidity as morbidity in a woman who has
been pregnant, regardless of the site or duration of pregnancy, occurring from any cause related
to or aggravated by the pregnancy or its management but not from accidental or incidental
causes (WHO, 1990a). Maternal morbidity has been classified in several ways. This paper uses
the following classification, based on suggestions of the above working group:

Direct morbidity:
e Maternal hemorrhage
e Maternal sepsis
e Hypertensive disorders
e Obstructed labor
e Spontaneous or complicated abortion
¢ Mastitis and other breast conditions
Residual conditions of direct morbidity
e Vesicovaginal fistula or Rectovaginal fistula
e Stress incontinence
e Secondary infertility
e Pelvic inflammatory disease
e Dyspareunia
e Neurological sequelae: obstetric palsy
e Sheehan’s syndrome
Indirect morbidity
e Anemia
Other nutritional deficiencies
Malaria
Hepatitis
Tuberculosis
Urinary tract and genital infections
HIV
e Cardiovascular disease
Psychological obstetric morbidity
e Puerperal psychosis

There are conspicuous gaps in our understanding of the pathogenesis and management of
indirect morbidities and long term or residual morbidities. The major elements of reproductive
ill health covered in the GBD study include STDs and HIV, reproductive cancers, and maternal
conditions (WHO, 1998a). Maternal conditions include only the five direct obstetric
complications (hemorrhage, sepsis, hypertensive disorders, obstructed labour, abortion) that
result in maternal death. The DALY methodology excludes all indirect obstetric complications,
which have been estimated to cause 20% of all maternal deaths or more. Data on maternal
morbidity is very sparse, but data on causes of maternal mortality suggests that indirect causes



lyengar K and lyengar SD: Research Needs in Maternal Morbidity

might be responsible for a greater proportion of maternal deaths in certain regions. Information
on the causes of maternal death in five countries of the South East Asia region highlights these

differences (table 1) (WHO, 2000a). For example, indirect causes are responsible for 19.3% of
maternal deaths in India, 23.5% in Nepal and 45% in Sri Lanka.

Table 1: Distribution of maternal deaths by cause in selected countries of south east Asia region

India, 1994 | Myanmar, Nepal, Sri Lanka | Thailand 1996
(Office of the | 1989-90 1997-98 1995 (Ministry of
Registrar (Ministry of (Ministry of (Ministry of | public health,
General, health, health, Nepal | health, Bangkok, 1998)
India, 1994) | \1ooimar1997) | 1998) SriLanka,
1995)

Direct causes 66.4 76.6 69.8 54.6 96.3

All indirect causes 19.3 10.3 235 45.0 3.4

Unknown 14.2 13.1 6.8 - -

unclassifiable causes

A review of 16 years of maternal deaths (between 1979-1985) in a leading referral hospital in
India found that of 116 maternal deaths at the hospital, 55.2 per cent were due to direct causes,
43.1 per cent were due to indirect causes and the remaining 1.7 per cent were due to unrelated
causes (Anandakshmi et al, 1997). Studies also suggest that if the length of time included in
defining maternal mortality is extended beyond 42 days, the contribution of indirect causes
might increase. A study in rural Nepal found that the relative risk (RR) of death during the
period from the onset of labor until seven days after end of pregnancy was 37.02, the RR for 2 to
6 weeks, 7 to 12 weeks and 13 to 52 weeks after pregnancy were 4.8, 2.6 and 1.01 respectively
(Pradhan et al, 2002). During the conventional maternal mortality period, all 22 deaths were
attributed to direct causes, whereas during the 6-12 week period, 3 out of the 5 deaths were
related to respiratory infection, leishmaniasis and hepatitis.

A much-ignored aspect of maternal morbidity is residual or long-term morbidity, which is
attributable to delivery or abortion, and includes conditions such as uterine prolapse, fistula,
and secondary infertility. It is estimated that 15 million women annually develop long-term
disabilities due to pregnancy related complications (WHO, 1993).

Despite the large numbers of women who are estimated to have suffered maternal morbidity,
little is known about their health effects, psychological, social and economic consequences
(Commission on behavioral and social sciences and education, 2000). The consequences of
maternal morbidity can be direct, on the mother, or indirect on children, families and society.

II. A framework for identifying research priorities

We may identify research priorities in respect of key morbidities, by identifying lacunae in our
understanding of the following;:

a. What is the burden of the problem?

b. What are the determinants?
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c. What are the current options for intervention, and how effective are these
interventions in addressing the problem?

In this paper, we have discussed some specific areas of maternal morbidity, which in our view
are least explored. Most of these are indirect or residual long-term morbidities.

1. Malaria

2. Tuberculosis

3. HIV

4. Hepatitis

5. Anemia

6. Micronutrient deficiencies other than anemia
7. Prolapse

8. Fistula

9. Psychological morbidity

10. Mastitis and other postpartum problems

Il. Specific areas of maternal morbidity and research priorities

1. Tuberculosis

It is estimated that tuberculosis leads to the death of more women and men each year than any
single infectious disease (Murray, 1996), with the highest prevalence in South-East Asia.
Although most studies find that infection is more likely among men than women after the
beginning of adolescence, it nevertheless appears that more women than men of reproductive
age are likely to develop the disease (Dolin, 1998). Hence TB remains a leading cause of death
among women of reproductive age. Up to 80% of all deaths among women due to TB occur
during the childbearing years (Connoly, 1996). Concerns exist that gender differentials in TB
case detection and treatment outcomes may be due to variety of factors such as differences in
reporting of respiratory morbidity, gender distinctive barriers to access, and stigma. It is now
recognized that the proportion of female cases identified rises more following active rather than
passive case finding. Thus it is likely that a large number of pregnant women have coexisting
TB. The spread of HIV infection has resulted in extensive epidemics of tuberculosis, increasing
the expected incidence and mortality up to five fold (WHO, 2001). HIV has also facilitated the
epidemic spread of drug-resistant strains.

No data is available on the incidence of TB in pregnant women. Very little data is available on
the contribution of TB to maternal mortality, although some of the recent studies have shed
light on maternal mortality on coexistent HIV and TB. One prospective study in South Africa
found that the maternal mortality (defined as death of a mother within one year post delivery)
rate for tuberculosis and HIV-1 co infection was 122/1000, while for tuberculosis without HIV-1
co-infection it was 38.5/1000 (Khan et al, 2001). Fifty four percent of maternal deaths caused by
tuberculosis were attributable to HIV-1 infection. A hospital-based study in Andhra Pradesh,
India found that the mortality rate for HIV-1 with tuberculosis and anemia was 12%; while for
tuberculosis with malnutrition and without HIV-1 it was 4%. Out of 40 maternal deaths, 25%
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were HIV-1 infected and 12.5% were co-infected with tuberculosis (Tamma et al, 2003).
Research is needed to understand the true incidence and prevalence of TB during pregnancy,
and its contribution to maternal mortality.

Studies differ on whether the rate of progression of TB changes during pregnancy (Schafer et al,
1975). The available literature on the subject, much of it dating from pre-chemotherapy era is
confusing. Several studies by the middle of the twentieth century found an increased rate of
deterioration of tuberculosis during the first postpartum year (Hedwall, 1988, Gierke, 1956). It
was thought that the descent of the diaphragm after parturition leads to changes in the intra-
thoracic pressure, which is accompanied by hormonal fluctuations, the nutritional strain of
lactation, insufficient sleep and altered immunity. All of these increase susceptibility to
pulmonary tuberculosis. However, it is not universally accepted that an increased risk of
progression exists in postpartum period (Espinal et al, 1996), compared to the potential for
deterioration that exists in any untreated patient over a one-year period (Selikoff, 1965). Studies
to date suggest that if effective chemotherapy is given, tuberculosis need not be any more risky
during pregnancy than it would be otherwise (Khilnani, 2004, WHO, 2000a). However, the
effect of pregnancy on untreated or inadequately treated tuberculosis is still an open question.
Further research is needed to assess whether pregnancy or puerperium alter the progression of
TB and the factors influencing its progression in pregnant women.

Some studies have shown that pregnant patients with active tuberculosis have few of the typical
symptoms. Between 20 and 67% of pregnant women presenting with pulmonary TB are
unaware of their disease and have no significant symptoms (Carter et al, 1994, Wilson et al ,
1973, Vallejo, 1992). Moreover, a chest radiograph is contraindicated in the first trimester. This
might lead to delay in diagnosis of the condition for pregnant women. Research is needed to
understand whether pregnancy and puerperium influence the recognition of symptoms of TB,
and the differences in diagnosing the condition among pregnant women, non-pregnant women
and men.

Whether TB during pregnancy leads to a poorer outcome for the mother or fetus is not clear.
Some studies have shown no adverse effect (Selikoff et al, 1965), while others have found an
increased risk of toxemia, hemorrhage, miscarriage and difficult labour among women with
tuberculosis (Bjerkedal et al, 1975). There is general agreement that appropriately treated TB
does not worsen the outcome of pregnancy. However, since several women in developing
countries do not have access to prompt and complete treatment, greater understanding is
needed on the influence of untreated TB on both maternal and fetal outcome of pregnancy.

The WHO control strategy of TB, “DOTS”, adopted in 1998 by 119 countries (WHO, 2001a,
WHO, 2000) promotes passive case finding of pulmonary, contagious cases of TB. The DOTS
strategy is considered efficient and most cost-effective for controlling TB today. However, this
strategy has been criticized for not being gender sensitive and not taking into consideration the
different life conditions affecting women (Diwan et al, 1998). One of the reasons is that only
limited information is available on how the different life conditions and biology of males and
females affect the risk of infection, progression to disease, case fatality and access to care and
cure from TB (Granje et al, 1998). Studies have found that women are more likely to be
diagnosed through active case finding and that the prevalence among men and women
becomes similar as a result of active case finding (Cassels et al, 1982). Diagnosis requires
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repeated visits to a health facility with appropriate equipment and expertise for smear
microscopy, and treatment requires drug therapy for a minimum of six months, which should
be observed by a health worker or a trained volunteer. Women’s lack of financial resources,
access to transport and social mobility is likely to affect the accessibility of diagnosis and
treatment. The stigma attached to tuberculosis additionally affects care seeking among women.
A study from Mumbai, India, showed that married women with tuberculosis expressed fears of
rejection by their spouses or families, while unmarried women worried about reduced chances
of marrying as well as losing their jobs (Nair et al, 1997). Women in Bangladesh reported lack of
confidentiality offered by formal health services as a reason for preferring traditional healers
(Fair et al, 1997). Cultural norms that discourage deep coughing (to bring out sputum) on part
of women may affect sputum-positivity rates. Lastly, women appear to face greater delays in
diagnosis and treatment at the institutional level.

Guidelines on which TB drugs to use in pregnancy are not consistent. Among the first line
drugs, streptomycin is contraindicated in pregnancy. For uncomplicated TB in pregnancy,
WHO recommends a six-month regimen based upon Isoniazid, rifampicin and pyrazinamide
(WHO, 1997), with the recommendation to use ethambutol if a fourth drug is needed. However,
pyrazinamide does not have sufficient studies to ensure its safety during pregnancy, and
textbooks and reviews continue to recommend that its use be avoided during pregnancy
(Khilnani, 2004, Tierney, 1998). Further research is needed to understand more clearly the
effects of first line TB drugs on the fetus and woman. Because of metabolic changes
accompanying pregnancy, the tolerance of TB drugs might be altered. Research is needed to on
how pregnancy alters the tolerance of TB drugs, and what is the compliance and adherence to
TB treatment among pregnant women.

Most drugs utilised for treating drug resistant tuberculosis are contraindicated during
pregnancy (WHO, 1997b). These include aminoglycosides, ethionamide, prothionamide, and
fluoroquinolones. Guidelines on management of drug resistant TB tend not to address
management of the condition during pregnancy (WHO, 1997b), while some accounts
recommend therapeutic abortion for multi-drug resistant TB (Khilnani, 2004). Given that
resistant strains have become more common because of HIV, greater clarity is required on
management during pregnancy, with identification of safe drugs.

There is a lack of information on women'’s treatment-seeking behaviour during pregnancy and
puerperium, barriers to treatment and health systems issues like where to locate services for
detection and management of the disease. Would pregnant women with TB be better diagnosed
at antenatal clinics or DOTS centers? What are the knowledge, perceptions, beliefs and concerns
of pregnant and puerperal women, regarding TB treatment? What difficulties do women face
during pregnancy and puerperium in treating TB, and how can antenatal services and national
tuberculosis programmes best be organized to meet the needs of women with TB? What are the
rate of cure and default among pregnant or postpartum women?

2. Malaria

Malaria is a major cause of maternal mortality, accounting for 23% of maternal deaths in
hospital studies and 18% in community studies (Brabin et al, 2002). Reviews and studies on
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malaria have shown that cerebral malaria is a major maternal killer and contributes to severe
maternal morbidity in several countries of sub-Saharan Africa and in southern Asia (Brabin,
1991). Accurate estimates of the incidence of cerebral malaria in pregnancy are lacking.
However, its consequences are serious, with case fatality rates approaching 50% (Looareesuwn
et al, 1985).

The detrimental effects of plasmodium falciparum infection during pregnancy are well known
- maternal consequences include placental infection, anemia, febrile illness, cerebral malaria
and puerperal sepsis (WHO, 2004). Consequences for the fetus include stillbirth, abortion,
congenital infection and low birth weight. Pregnant women are considered to be more
susceptible to p. falciparum -- their risk of developing serious disease as a result of infection is
2-3 times greater than that for non-pregnant women living in the same area (Luxemberger et al,
1997). Malarial parasitemia is greater among pregnant women than for non-pregnant women,
and is characterised by placental invasion by plasmodium falciparum (van Den Brook et al,
1998).

The effects of other 3 parasites that cause malaria in humans are less clear. The evidence for
increased morbidity of plamodium vivax malaria in pregnancy is equivocal. Some studies have
suggested that a greater risk of acquiring P. vivax infection in pregnant women than in non-
pregnant state (Camargo et al, 1996). However, another study conducted in a predominantly p.
vivax endemic region of Sri Lanka failed to detect a significant impact of malaria on pregnancy
(Wickremasinghe et al, 1995). A study among non-immune pregnant women in Thailand
reported that vivax malaria during pregnancy is associated with maternal anemia and low
birth weight, but to a lesser degree than that caused by p. falciparum (Nosten et al, 1999).
Plasmodium vivax causes less than ten per cent of malaria in Africa, and more than 50% in
other regions (Mendis et al, 2001). Studies are needed to better define the effects of P. Vivax
malaria on pregnant women and newborns. The role of chemoprophylaxis and intermittent
treatment in the management of this infection also needs to be examined.

Risk factors for getting infected and developing severe disease include the endemicity of P.
Falciparum transmission, parity, age and HIV status. In areas of relatively stable malaria
transmission, the principal effects of malaria infection during pregnancy are maternal anemia
and the presence of parasites in the placenta. In areas of low or unstable malaria transmission,
pregnant women have little or no immunity to malaria, and may die as a direct result of severe
malaria or indirectly, as a result of severe anemia (WHO, 2004). Nulliparous women are more
prone to placental infection than multiparous women. Some studies have found age to be a
significant risk factor even after adjusting for gravidity (Granja 2002, WHO, 2003). Young
women are more likely to die from malaria than older women. Studies have suggested that
higher rates of malaria among young primiparas could be attributed to psychological, social
and economic factors rather than biological factors (Okonofua, 1992). This needs to be explored
further. HIV infection may further impair the efficacy of immune responses during pregnancy,
and reduce antimalarial immunity (Steketee 1996).

Malaria infection in pregnant women is largely asymptomatic in areas of greatest burden and
thus requires a preventive approach (WHO, 2004a). This traditionally has comprised weekly
chloroquine (CQ) prophylaxis to reduce malarial parasitemia and maternal anemia. The
implementation of the policy of chemoprophylaxis has however been limited by a number of
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factors, including (i) spread of antimalarial drug resistance, particularly to chloroquine (ii) poor
compliance with a weekly regimen, and (iii) adverse effects, especially pruritus due to
chloroquine. Since this strategy has been shown to of limited effectiveness, it is no longer
recommended (WHO, 2004).

Concern has been voiced that the pregnancy malaria situation is deteriorating and no
appropriate obstetric technologies to manage this threat are immediately available (Bergstrom,
2001). There are a limited number of safe and effective anti-malarial drugs for use during
pregnancy. New drugs are not available or accessible for wide circulation in the countries most
affected or they are too expensive for large-scale use. WHO recommends that halofantrine,
tetracycline, doxycycline and primaquine should not be used during pregnancy (WHO, 2004).
Resistance of P Falciparum to chloroquine is common in practically all malaria endemic areas,
while resistance to sulfadoxine-pyrimethamine is becoming common in South America and
South East Asia (WHO, 2000c). Artemisinin and its derivatives are recommended for use in
severe malaria and also for treatment of uncomplicated malaria during second and third
trimesters of pregnancy in areas of multiple drug resistance (WHO, 2001a). There is, however,
lack of data on the actual use of artimisinin derivatives in pregnancy. Pre-clinical studies have
shown that artimisinin and its derivatives do not exhibit mutagenic or teratogenic activity, but
these drugs caused fetal resorption in rodents at relatively low doses (WHO, 2001a). Formal
trials to test the safety of artimisinin derivatives during pregnancy are needed, but may be
difficult to conduct. It is important that clinical experience is vigilantly recorded when women
are exposed to these drugs.

WHO issued a strategic framework for malaria control in pregnancy in 2003 (WHO, 2004). It
recommends intermittent preventive treatment (IPT) using 2 doses of sulfadoxine-
pyrimethamine after quickening, for malaria prevention and control during pregnancy, in areas
of stable transmission. Sulfadoxine-pyrimethamine (SP) is the recommended pharmaceutical
treatment during pregnancy due to its relative efficacy and safety, because it is a single dose
treatment, and this treatment has shown a reduction in incidence of low birth weight (Verhoeff
1998). Insecticide treated bednets (ITN) should be provided to all pregnant women as early in
pregnancy as possible and symptomatic women should receive effective case management of
malaria and anemia. For uncomplicated malaria in pregnancy, the recommended antimalarial
drugs are chloroquine and SP. Quinine is an alternative for areas where both CQ and SP are not
effective, and is the drug of choice for uncomplicated malaria in the first trimester and for
severe malaria.

However, there is a need for alternative safer anti-malarial drugs for IPT especially during the
latter half of pregnancy. Among the currently available alternatives to CQ and SP, mefloquine,
quinine, proguanil, amodiaquine and a combination of pyrimethamine and dapsone are
available for use during pregnancy. Most of these suffer from problems with compliance,
resistance or are too expensive. With the emergence of SP resistance in southern Africa, there is
a need to evaluate other antimalarial drugs, either alone or in combination.

Operations research is needed to determine the feasibility and effectiveness of IPT in the
programme setting. Many cultural factors determine how women perceive drugs and other
components of treatment. Research is also need to understand care-seeking patterns -- what are
the perceptions, beliefs and concerns of pregnant and puerperal women regarding malarial
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treatment and prophylaxis? What is the compliance with intermittent therapy among pregnant
women? From where do pregnant women with malaria seek care - antenatal clinics or other
health facilities? It is also important to understand providers’ practices regarding malaria in
pregnancy, so that successful implementation plans can be developed.

3. Viral Hepatitis

Enterically transmitted hepatitis is a common problem in developing countries, with both
sporadic cases and epidemic outbreaks. The causal agents are hepatitis A and hepatitis E virus.
The main mode of transmission is faecal-oral. Homologous immunity after infection probably
lasts for life, at least for hepatitis A. The case fatality rate for enterically transmitted hepatitis is
usually low (less than 1 in 1000), but is much higher among pregnant women infected with
hepatitis E during late pregnancy. In such cases, the disease can be fulminating and case fatality
rate may reach 20% (WHO, 2001b).

The case fatality rate for hepatitis A is not known. A study in Angola found a high case fatality
rate for jaundice during pregnancy (Strand 2003). Among 20 pregnant women with jaundice, 6
died, whereas there was no death among 40 pregnant women without jaundice in the control
group. Major causes of jaundice among the cases were hepatitis E and p. falciparum infection.
The contribution of viral hepatitis to maternal mortality widely varies between different
settings. Viral hepatitis was found to be a major cause of maternal mortality in Ethiopia,
ranking third among the leading causes of maternal mortality (Kwast, 1987). A hospital-based
study from India has found that viral hepatitis was responsible for 11-12% of maternal deaths
(Anandlakshmi, 1997). Another hospital-based study from South India found that hepatitis (5.8
percent), heart disease (4.7 percent) and anemia (2.3 percent) were the leading factors among
indirect causes (Rajaram et al, 1995).

Considering its contribution to maternal mortality, it is likely that a much higher proportion of
women suffer from hepatitis. However the effects of viral hepatitis on pregnancy are not well
understood. For hepatitis A, the risk of transmission to the fetus appears to be nil but the risk of
pre-term birth appears to increase (Steven, 1981). In the above Angola study, there was foetal
loss in 55% and stillbirth in 30% of cases, compared to one stillbirth among control women.
Clearly, the effects of hepatitis on maternal outcome need to be explored further.

The diagnosis of hepatitis is suspected on clinical grounds (acute jaundice, dark urine, anorexia,
malaise, extreme fatigue and right upper quadrant tenderness), with confirmation is by a
laboratory test (IgM for hepatitis A and E). It is likely that the diagnosis gets delayed among
pregnant women because initial symptoms like anorexia, nausea and fatigue are common
during pregnancy, and therefore may not be taken seriously. The difference in care-seeking
behavior for hepatitis between pregnant and non-pregnant women needs to be studied, so that
interventions can be designed accordingly. In developing countries, laboratory tests for jaundice
and hepatitis are seldom available in primary care settings. Simpler and more affordable
screening methods need to be developed for diagnosis of hepatitis at primary health care levels.

The management of hepatitis consists of a well-balanced diet and sedentary living. Current
policy is to recommend of hospitalization of all pregnant women until they are able to consume
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a normal diet liver function tests have returned to normal (Williams Obstetrics, 1989). Poor
women in developing countries may not be able to avoid a regular work routine, hence there is
need to test more ambulatory management protocols for viral hepatitis in pregnancy, that
primary care providers could adopt.

4. Anemia in pregnancy and the postpartum period

Anemia during pregnancy is widely prevalent -- more than half of all pregnant women in the
world are anemic (WHO, 1991). Among the six WHO Regions, South-East Asia has the highest
prevalence (table 2).

Table 2: Magnitude of the iron-deficiency anemia problem (adapted from Friere, 1997)

Regions Prevalence of anemia in pregnant women (%)
Africa 52
The Americas 40
Europe 18
Eastern Mediterranean 50
Southeast Asia 74
Western Pacific 40
Developed countries 18
Developing countries 56
Total 51

Not only is anemia more common during pregnancy, but it also tends to be more severe. The
prevalence of severe anemia (hemoglobin below 7 gm%) among pregnant women in one region
of Tanzania was 7% (Bergsjo, 1996), while in rural Bangladesh, more than 10% were severely
anemic in postpartum period, both 48 hours after delivery and 2 weeks later (BRAC, 1994).

Brabin et al estimate that between 16,800-28,000 women die each year from anemia-related
causes (Brabin et al, 2001). Anemia contributes to maternal death both directly and indirectly --
acute onset of anemia in pregnancy can lead to rapid cardiac decompensation, which can cause
lactic acidosis, shortness of breath and heart failure (Brabin et al, 2001). It also aggravates the
effects of sepsis and haemorrhage - the latter puts women at risk of hypotension and death with
even moderate bleeding (Steketee, 2003). Maternal anaemia also increases the incidence of low
birth weight, anaemia and protein-energy malnutrition in infants. It produces fatigue and
diminished work productivity, inhibits the body’s ability to regulate temperature when exposed
to cold and alters hormonal production (Friere, 1997).

The contribution of anemia to maternal death varies by region, ranging from 6.4% of maternal
deaths in Africa, 7.3% in Asia and 3% in Latin America (Brabin et al, 2001). A study in the
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Gambia found anemia to be an indirect cause of death in 8% of maternal deaths and a co-factor
in another 41% (Hoestermann et al, 1996). Anaemia was reported to be an indirect cause in
almost one-fifth of maternal deaths (19.3 %) in rural India (Office of the registrar general, 1994).

The etiology of anemia is well understood - throughout most of the developing world,
deficiency of micronutrients such as iron, folic acid and vitamin A, which are important for the
production of health red blood cells, is the leading cause of anemia. Malaria and hookworm
infestations also contribute to mortality and morbidity due to anemia (Steketee, 2003). The
hemodynamic changes of pregnancy lead to hemodilution, which aggravates anemia. Early
childbearing in already anemic adolescent girls, the tendency of women to avoid prenatal care
in early months of pregnancy, and dietary patterns during pregnancy are also likely to influence
the prevalence of anemia during pregnancy.

Inexpensive solutions to the problem have been identified. Routine iron supplementation is
recommended in almost all contexts for 6 months (INACG, 1998). Where the prevalence of
anemia in pregnant women is high (> 40% or more), supplementation with 60 mg iron and 400
mg folic acid is recommended during pregnancy and continued in postpartum period for 3
months to enable women to acquire adequate iron stores. Where the problem of hookworm is
endemic (prevalence 20-30% or more), anthelminthic treatment is also recommended once in
the second trimester of pregnancy (INACG, 1998). However, while the geographical
distribution of anemia is well understood, information is lacking on the prevalence of parasitic
infections in geographical regions.

However, high prevalence of anemia among pregnant women persists despite the availability of
effective, low cost interventions for prevention and treatment (Friere, 1997). The proportion of
women consuming iron supplementation remains low in pregnancy and postpartum period,
due to inadequate coverage of antenatal, and even lower coverage of postnatal care. Side effects
of iron preparations and cultural beliefs lead to poor compliance of iron supplements by
pregnant women. Because the level of coverage of antenatal and postpartum care is low in
several countries, alternative mechanisms might be adopted for early identification of iron
deficiency and monitoring of pregnant women. One study from Australia suggests that low
dose (20 mg) iron can effectively prevent iron deficiency anemia when given during pregnancy
and has less of a tendency to produce gastrointestinal side effects, thus preventing
discontinuation of supplementation (Makrides et al, 2003). Research is also needed to identify
the optimum supplement with minimal side effects and better compliance, its dose, and
frequency of consumption.

For combating iron deficiency anemia, PAHO/WHO recommends a comprehensive approach
consisting of a set of interventions that include (i) fortification of a widely and frequently
consumed food product that is low cost and readily available in the market (ii) provision of iron
supplements to pregnant women; and (iii) dietary diversification promoted through marketing
activities, mass communication and education (Friere, 1997). However, food fortification
programmes would need operations research to identify food products that can serve as
vehicles, an assess the industrial capacity to process them, analysis of packaging, marketing and
distribution of products, identification of appropriate target population, acceptability, and
quality assurance mechanisms.
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Treatment of moderate and severe anemia is essential to prevent the risk of cardiac
decompensation and maternal death. However, several women with moderate or severe anemia
may not be recognized in primary care settings. In order to improve the detection of moderate
and severe anemia, the screening techniques need to be simplified and widely available.
Detection of anemia requires hemoglobin estimation using dilutional techniques or a special
filter paper and color comparison cards (hemoglobin color scales), and assessment of pallor,
which has low sensitivity and specificity. The accuracy of dilution techniques is adversely
affected by manual dilution -- there is a need for further development of accurate and reliable
non-dilutional techniques. The hemoglobin color scale is not widely available. Operations
research is needed to test ways to ensure its wide distribution.

Moderate anemia (hemoglobin levels 7-10 gm%) needs to be treated promptly to prevent severe
anemia. Treatment of severe anemia requires oral iron, transfusion (packed cells or blood) and
antimalarials and anthelminthics (WHO, 2000d). However, there often is little readiness for
blood donation among family members in situations where women’s status is low. Greater
understanding into the perceptions, especially on part of men and family decision makers,
about blood donation and transfusion in different communities is needed. Appropriate
communication messages may then be designed and tested on the basis of such formative
research. Several women with severe anemia or their families, may not be willing to travel to
district level even when blood transfusion is available and may have to be treated at primary
level, especially in mid-pregnancy. The second best option -- intramuscular and / or oral iron
might be assessed, especially for remote and interior areas. However, there are concerns about
adverse reactions of intramuscular iron, especially when used in primary care situations. The
feasibility of administration of intramuscular iron preparations by paramedics needs to be
tested, and their adverse effects need to be recorded in program setting. Research might also be
needed to develop better and safer injectable preparations that can be used by paramedics in
primary settings.

5. HIV in pregnancy

The HIV/AIDS epidemic intersects with the problem of maternal mortality in many ways. The
extent of the contribution of HIV/AIDS to maternal mortality is difficult to quantify, as the HIV
status of pregnant women is not always known. The prevalence of HIV in pregnant women
attending antenatal clinics varies widely between regions. In Kenya, Malawi, Nambia, Rwanda,
South Africa, Tanzania, Zambia and Zimbabwe, the prevalence among pregnant women is
more than 10%, while in Thailand is was 2.3% in 1995 (UNAIDS, 1999).

HIV infection and AIDS-related deaths have become one of the major causes of maternal
mortality in many resource-poor settings. HIV impacts on direct (obstetrical) causes of maternal
mortality by an associated increase in pregnancy complications such as anaemia, post-partum
haemorrhage and puerperal sepsis. HIV is also a major indirect cause of maternal mortality and
morbidity through increased susceptibility to opportunistic infections such as tuberculosis,
Pneumocystis carinii pneumonia and malaria (McIntyre, 2003).

However, it is not confirmed whether pregnancy accelerates the progression of HIV infection --
some recent prospective studies have not found any acceleration of HIV in pregnancy, while



lyengar K and lyengar SD: Research Needs in Maternal Morbidity

one study suggested that HIV infected women with pregnancies were more likely to develop
bacterial pneumonia, urinary tract infections and other infections (UNAIDS, 1999, Johnstone,
1998). Infectious complications are more common during postpartum period, especially after
caesarean section.

The role of antenatal HIV testing is debated. Voluntary testing of pregnant women is
recommended in several developed countries. However, identification of pregnant women is
not considered appropriate in situations where counseling and testing services are inadequate
(UNAIDS, 1999). Routine testing without consent and without access to counseling is
considered an unacceptable practice, and may have more disadvantages e.g. reluctance of
women to use services because of fear of discrimination, and stigmatization. Increased risk of
violence, higher levels of psychological sequelae are also reported. The potential benefits of
voluntary HIV testing before or during pregnancy are that it enables women to take decisions
regarding continuation of pregnancy, facilitates early counseling and treatment, helps in
preventing transmission to sexual partners, and allows opportunities for preventing
transmission to the child along with appropriate follow-up of the child. HIV testing is not
available in several primary care settings in developing countries, especially in rural areas. With
increasingly sensitive and specific simple and ‘rapid” tests becoming available, on-site testing
might become more feasible. Reports of use of same day rapid test results in a resource poor
setting have suggested that this is an acceptable and appropriate intervention. The feasibility
and effectiveness of such tests needs to be further tested.

The management of HIV positive women during pregnancy is multifaceted, combining medical
and obstetrical management with counseling and social support. There is no evidence that there
is need to increase the number of antenatal visits for HIV positive pregnant women, provided
there are no complications, although additional counseling may be required (UNAIDS, 1999).
Attention needs to be paid to HIV related infections, such as tuberculosis and coexisting STDs,
especially syphilis testing. A hemoglobin estimation and complete blood count are
recommended, since anemia is common in HIV positive pregnant women. The value of vitamin
A supplementation in reducing transmission has not been proven.

Malaria in pregnancy may be associated with increased risk of mother to child transmission of
HIV, and intermittent preventive treatment is recommended in endemic areas. Prophylaxis for
other opportunistic infections such as tuberculosis and Pneumocystis carinii pneumonia (PCP),
is also recommended. Such prophylaxis should continue throughout pregnancy, since the risks
to the fetus of maternal sulfonamide administration in the third trimester are outweighed by the
risk to maternal health of PCP. The relative advantages and limitations of specific interventions
for HIV in pregnancy need to be better understood.

The use of antiretroviral drugs in pregnancy should be considered from the standpoint of both
health of the mother and prevention of transmission. The current recommendation for
antiretroviral therapy is that monotherapy with ZDV is sub-optimal treatment and that two
anti-retrovirals with possible addition of a protease inhibitor is preferable (UNAIDS, 1999).
Although there is theoretical risk to the fetus with combination therapy, there is limited
experience with the use of other retrovirals such as lamivudine, stavudine, and protease
inhibitors in pregnancy. Some have recommended stopping these treatments during the first
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trimester and restarting the combinations, but this carries a risk of developing resistance. The
safety of newer compounds in pregnancy needs to be studied.

There are conflicting reports on the importance of obstetric interventions (e.g. scalp electrodes,
scalp blood sampling) in the facilitation of transmission. There is increasing evidence that
elective cesarean section may help prevent transmission of HIV to the baby, but it carries the
risk of higher postoperative morbidity in HIV positive women (UNAIDS, 1999). Moreover,
availability of Caesarean section is limited in developing countries with high HIV prevalence.
More effective drugs to prevent mother to child transmission would prevent such postoperative
morbidity in HIV positive women.

6. Micronutrient deficiencies other than anemia

Women in developing countries suffer from various nutritional deficiencies during their
childbearing years, which affect health during pregnancy and lactation. Dietary surveys have
consistently shown that multiple micronutrient deficiencies, rather than single deficiencies are
common (Mackey, 2000). Micronutrient deficiencies other than anemia also play an important
role in maternal morbidity and mortality. Micronutrients play an important role in immune
system and their deficiency influences the rate, duration and severity of infections.

Numerous studies have shown that pregnant women have an increased risk of vitamin A
deficiency, particularly in populations in which such deficiency is endemic. The endemicity of
vitamin A deficiency can be assessed by its prevalence in preschool children -- WHO estimates
for preschool children show that vitamin a deficiency is most frequent in South East Asia (69%),
Africa (49%), followed by Western Pacific (27 %) (WHO, 1995). In Bangladesh, 37% of poor
urban lactating women were found to have low serum retinol levels. A significant proportion of
pregnant women develop night blindness especially in third trimester - in India, national
family health survey found that 12% of women suffered from night blindness in pregnancy
(IIPS, 2000). Some studies have suggested that preventing vitamin A deficiency of women
before or during pregnancy greatly reduces their risk of mortality and morbidity around the
time of childbirth, probably through increasing resistance to infection and lowering levels of
anemia (Christian, 1998, Vitamin A global initiative, 1997). In Nepal, the risk of maternal
mortality up to 12 weeks after delivery was lowered by about 40% among women who received
routine supplements of vitamin A or beta-carotene, compared to those who received a placebo
(West et al, 1999). Also, low serum vitamin A levels in pregnant women have been associated
with increased transmission of HIV to infants, and increased transition from HIV to AIDS
(Mackey, 2000).

It is not known as to how frequently night blindness of pregnancy progresses to ocular
consequences such as xerophthalmia and blindness. Similarly, it is not understood as to how
night blindness affects pregnant women’s’ ability to carry out routine tasks after evening hours,
including the risk of fall. These consequences of vitamin A deficiency need to be understood
more clearly. How women perceive this night blindness would determine whether or not they
seek care for it, yet there is little data available on women'’s perceptions and their care seeking
behavior for night blindness. It must however be acknowledged that effective vitamin A
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prophylaxis would prevent women from lapsing into night blindness, leave alone necessitate
specific treatment.

It is not clear whether all pregnant women should receive routine vitamin A supplementation
during pregnancy. The vitamin A global initiative recommends that night blindness during
pregnancy be used as an indicator to determine whether VAD is a public health problem, with
5% proposed as a cutoff point (VAGI, 1997). It further recommends that that ensuring adequate
vitamin A intake of pregnant women should be seen as an essential element of maternal health
programs in populations where it is a public health problem. (VAGI, 1997). A

WHO/UNICEF/ International Vitamin A Consultative Group (IVACG) task force has
recommended that pregnant women should receive a diet containing adequate amounts of
vitamin A and/or frequent small doses of vitamin A, not exceeding 10000 IU daily or 25000 IU
weekly (WHO, 1997). However, recent 4 visit antenatal care model of WHO does not include
vitamin A supplements as a routine intervention (WHO, 2002a). A case control study of
Nepalese pregnant women found that deficiency generally occurs in the seventh month of
pregnancy, that routine maternal vitamin A supplementation reduced the incidence of night
blindness by 70% and that beta-carotene was less effective (Christian et al, 1998b). There is need
for further research on the benefits of vitamin A supplementation in pregnancy and postpartum
period, and whether or not it should be routinely included in antenatal care in developing
countries, and the modalities for its distribution (health system, CBD, commercial outlets).

Mild maternal zinc deficiency has been related to complications of labor and delivery, including
placental abruption, prolonged labor, premature rupture of membranes and the need for
operative delivery (Mackey, 2000). Zinc deficiency has also been reported to be associated with
increased risk of pregnancy-induced hypertension. A review of literature by Mackey found that
82% of pregnant women worldwide are estimated to have inadequate intakes of zinc to meet
the normative needs of pregnancy, and that zinc deficiency was reported in 25% of postpartum
women in Indonesia and 60% of pregnant women in Peru (Mackey, 2000). Evidence on public
health interventions using zinc is lacking.

Low calcium intakes have been associated with hypertensive disorders and pre-eclampsia.
Analysis of the Cochrane database reveals that among pregnant women consuming low level of
calcium (less than 900 mg per day), the risk of high blood pressure was reduced by one half by
calcium supplementation, and the risk of pre-eclampsia was reduced greatly among these
women (Villar and Belizan, 1998). In the United States, where baseline calcium intakes were
higher, calcium had no effect on HDP.

Vitamin B12 deficiency is found to be common in India, partly because of limitation of dietary
animal products. In addition, riboflavin deficiency was found to be endemic in the Gambia,
China, Indonesia, the former Soviet Union and India (Mackey, 2000). The influence of these
deficiencies on health of pregnant women needs to be better understood.
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The consequences of malnutrition go well beyond the health consequences. They also influence
their ability to sustain work and care for their families. This is an area that needs to be taken on
board. Solutions proposed to prevent calcium, zinc and other micronutrient deficiencies include
supplementation and food fortification. However, the need for these supplements is not
conclusively confirmed and they have not yet found place in standard antenatal care guidelines.

7. Prolapse

Uterine prolapse is one of the problems that results from childbearing as a result of injury or
stretching of pelvic ligaments. WHO studies on family formation patterns and health in
Columbia, Pakistan, Philippines and Syria indicate that the condition affects 3 to 25 percent of
women under 45 (WHO, 1990). The prevalence of prolapse as determined by clinical
examination on the basis of eight community based studies in different parts of India found a
prevalence rate between less than one percent and 27% (Oomman, 2000). The results of a multi-
centre study carried out in Egypt and Jordan found a prevalence of 56.3% and 34.1%
respectively. It revealed that age and parity remained the most predictive factors for the
prevalence of prolapse despite controlling other factors; and that the accompanying symptoms
were feeling of bulge, backaches, vaginal discharge, post coital discomfort and bleeding
(Mawajdeh SM et al, 2003). In Sao Paulo, Brazil, a gynecological screening program for women
attending a clinic for non-gynecological complaints found a rate of 40 cases of genital dystopia
(rectocele, cystocele, perineal rupture or uterine prolapse) per 1000 women (Pinotti et al, 1981).
The mechanical stress of many pregnancies and long labors are predisposing factors. The
prevalence of prolapse and its determinants need to be better understood. For example, what is
the contribution of different obstetric practices (e.g. bearing down, episiotomy for tight
perineum, various positions of delivery, early resumption of work after delivery, etc) to the
occurrence of prolapse, and how does it correlate with the duration of labour or birth weight.
Similarly, how do the age at first childbearing, short birth intervals and number of births
influence the risk of developing prolapse?

Women with prolapse suffer from many symptoms ranging from mild to severe. In one
Nigerian study of women with second or third degree prolapse, reported symptoms included
difficulties with urination, pain, stress incontinence, frequency of urination, backache, sensation
of pelvic pressure. Other common symptoms are constipation and pain on defecation (Otubu,
1982). Although some degree of relaxation of pelvic muscles and a consequent mild degree of
genital prolapse may not be totally preventable, severe forms of early uterine prolapse are
avoidable. Avoidance of bearing down before full dilatation of cervix, avoidance of strenuous
work in early postpartum weeks, timely episiotomy in cases of tight perineum, and pelvic floor
exercises have been suggested. The feasibility and efficacy of preventive measures is not known.
The feasibility of implementing preventive practices such as pelvic floor exercises needs to be
tested in field conditions.

Prolapse is most commonly treated by vaginal hysterectomy or by repair operations.
Occasionally, a ring pessary may be used for patients who are not willing for surgery or while
waiting for surgery. However, women from low socio economic groups usually do not opt for
surgery, either because they cannot afford it, because of long waiting times for surgery in
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hospitals, lack of time or fear of surgery (Ravindran, 1999). Vaginal pessaries are not commonly
used, because of associated risk of vaginal infections, lack of provider training and also because
of lack of availability of pessaries of different sizes made of good quality materials. Given the
inability of majority of women in developing countries to access surgery, there is need to either
find ways to make surgery far more accessible, or to further explore non-surgical options.

8. Fistula

Fistula is a direct consequence of obstructed labor. It is estimated that 2 million women suffer
from this condition. Around 50-100,000 more women are estimated to develop fistula each year
(WHO, 1998), most of who are less than 20 years old. The incidence or extent of fistula is not
clearly known. It appears that there are important geographic variations in the prevalence of
obstetric fistulas; specifically it appears to be more common in sub-Saharan Africa than in other
parts of developing world (WHO, 1991a). Most studies related to fistulas are based on hospital
records, or on reports by gynecologists or surgeons, and while they provide good indication of
the existence of fistulae in particular areas of the world, they do not furnish adequate data on
the true incidence of the problem. Frequency rates are sometimes given as proportion of
gynecological admissions. A WHO review on obstetric fistula in 1991 showed that the highest
percentage of fistula for gynecological admissions is 16.4% reported in Sudan. The frequency of
fistula among women coming for deliveries varies from 0.03% in Benin city, Nigeria to 0.34% of
births in Zaria, Nigeria (WHO, 1991a).

No comprehensive data on epidemiological trends is available for the South Asian region. A
survey conducted to investigate the fistula situation in Bangladesh in 2003 found that the
number of fistula cases per 1000 ever married women was 1.69 (UNFPA, 2003a), while data
from gynecological admissions in 6 medical colleges of Bangladesh reveal that fistula patients
constituted up to 2% of admissions. In four community-based studies conducted in India,
between 1989-1993, the prevalence of fistula was found to be 0.5%, 0.5%, 7.6% and 0.3%
respectively. In Nepal, obstructed labor accounts for 16.3% of maternal deaths (which is twice
the global figure of 8%). A reproductive morbidity survey of more than 2700 patients reporting
at gynecological clinics in 2 district hospitals shows that 25% women reported pelvic organ
prolapse, and 1% reported fistula (UNFPA, 2003a). Three hospital based studies in India show
73% patients had vesico-vaginal fistula, 5% had recto-vaginal and 5% had both (UNFPA, 2003a);
eigthy four percent of patients had only one fistula, 13% had two, and one patient had 4 fistula
openings.

The profile of women who suffer from fistula shows that most come from rural areas where
health services are poor or not existent, where roads are bad and means of transport are few
(Tahzib 1983). They are usually illiterate, poor, and have low mean age of marriage, and
childbearing, whose births are at home and assisted by untrained persons. A number of studies
in Africa have shown that 50-80% of women were under the age of 20, with the youngest
patients being under 13 years old (Tahzib, 1983). In Asia, the majority of women with fistula
seem to be under 30, but with a greater concentration in 20-24 years age group. A large majority
of patients are primiparous, 50-80% in Africa and 30-95% in Asia (WHO, 1991a). In three studies
(2 in Pakistan and 1 in Jordan), there was higher percentage of women who had five children or
more. This has been explained by the fact that basic malnutrition along with rapid childbearing
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and almost continuous lactation results in demineralization of the bones. The ultimate result is
osteomalacia, which is still seen as a major cause of secondary disproportion leading to fistulae
and other complications (Ahmed, 1988). Early and frequent childbearing, combined with
malnutrition is very common in several developing countries, and its effects on
demineralization of bones and its consequences need to be better understood through research.

Women who are malnourished from childhood are likely to be stunted. Although very few
studies give information about the height of fistula patients, available studies show that it is a
contributory factor, with the average height of fistula patients being lower than non-sufferers.
Some researchers maintain that height has a greater influence on incidence of fistulas than age
(Harrison, 1989). Further research is needed to identify the relative roles of different
determinants on risk for fistula.

Obstetric fistula is a result of obstructed labor, which involves prolonged impaction of fetal part
against soft tissues of pelvis and a widespread ischemic vascular injury to a broad area. This
results in multiple birth related injuries in addition to fistula. These injuries may include total
urethral loss, stress incontinence, renal failure, rectovaginal fistula, rectal atresia, rectal
sphincter incompetence, cervical destruction, pelvic inflammatory disease, vaginal stenosis,
osteitis pubis, infertility and neurological injuries, including foot-drop (Arrowsmith 1996). It is
likely that these morbidities coexist among women with fistula. Women suffering from pelvic
injuries and foot-drop have difficulty completing such daily tasks as carrying water or firewood
or caring for their children (Commission on behavioral and social sciences development, 2000).
The prevalence and patterns of these associated injuries, and their consequences on women’s
lives are even less understood, and need attention.

The consequences of fistula for women are severe in most societies. Women with fistula are
often abandoned by husbands, ostracized by family and friends, and even disdained by health
workers, who consider them ‘unclean’. Shame and social isolation can lead to depression,
divorce and even suicide. There is little information as to how women cope with the problem.

Although surgical procedures can repair a large proportion of fistulas, many women in
developing countries do not have access to fistula repair surgery. For example, obstetric fistulas
occur throughout rural sub-Saharan Africa, yet there are only two prominent fistula hospitals in
the whole sub-Saharan region, one in Addis Ababa, Ethiopia and one in Nigeria (Commission
on behavioral and social sciences development, 2000). Fistula patients appear to suffer the
condition for several years, without seeking treatment. In one sample of 27 patients in
Bangladesh, 12 had suffered the condition for more than 10 years. In Bangladesh, the women
themselves and families are often unaware about the consequences of early childbearing,
prolonged labor and the possibility of prevention or treatment of fistula, as reflected in the
finding that 90% of patients attributed their condition to bad luck (UNFPA, 2003a). The reasons
for not seeking treatment included ignorance about the availability of surgery, lack of money
and lack of caregivers to be with the patient during treatment. A review of hospital records of
293 fistula patients at a large hospital in Nepal found that 41% of patients suffered the condition
for 1-5 years, 10% for 6-10 years, and 6% for 11-20 years. The perceptions of women’s and
families regarding prevention and treatment of fistula need to be understood in different
settings, so that appropriate messages can be designed.
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Obstetric fistulas are considered almost entirely preventable, so the ultimate solution is to
prevent their occurrence. Long-term strategies suggested by WHO and UNFPA for prevention
include improving the status of women, and delaying the age of marriage (thus preventing first
pregnancy), while immediate term strategies are improving the nutritional status of women and
girls, access to family planning, skilled attendance during childbirth and access to emergency
obstetric care (WHO, 1989, UNFPA, 2003, UNFPA, 2002).

Identification of women at risk of developing obstructed labor and fistula has also been
suggested on the basis of maternal height for primigravidae and serial measurements of
symphysio-fundal distance to detect those with large fetuses. The sensitivity of tests to identify
women at risk of obstructed labor/ prolonged labor/operative delivery needs to be tested.

Maternity waiting homes have been suggested as one intervention to prevent obstructed labor
and fistula. The operational issues related to maternity waiting homes need to be further
explored -- where should the homes be in relationship to comprehensive EmOC facilities; how
early should women go to stay there, what services they should offer and what kind of provider
would be most effective.

9. Adolescent pregnancy and obstructed labour

There is a disparity in the literature on the effects of young age on prolonged labor. In most
developed countries, young maternal age per se has not been shown to be associated with
complications such as prolonged labor or need for caesarean section (Treffers, 2002, Scholl,
1994). There is evidence from other studies that young age and physiological immaturity are
associated with prolonged and obstructed labor (Kurz, 1997, Suvacarev, 2003). However, in
developing countries, age often interacts with other factors such as nulliparity and malnutrition.

The concept of gynecological age was defined in 1977 as the difference between chronological
age minus age at menarche (Zlatnik, 1977). The age at menarche in developing countries
remains higher than in developed countries (De Silva, 1998, Thapa, 2003, Chumlea, 2003). This
might have implications for adolescents in developing countries having their first pregnancies,
since they are likely to be of lower gynecological age than adolescent mothers of the same
chronological age from developed countries. The association between low gynecological age (<
2 years) and obstructed labor has not been much researched. One study found that vacuum
extraction for prolonged labor was significantly associated with low gynecological age
(Suvacarev et al, 2003). Data from US suggests that pelvis of a woman grows for 4-7 years after
menarche (Kurz, 1997). Since estimation on chronological age is difficult in many areas where
birth registrations are low, and records of date of birth are rarely available, more research is
needed on the use of gynecological age, and its correlation with prolonged labor/ fistula.

The association between malnutrition in childhood and obstructed labor has not well studied in
developing countries. In Japan, 90-95% of girls had reached their adult height by menarche, but
girls in Bangladesh continued to grow an additional 20% after menarche (De Silva, 1998). This
may mean that girls in developing countries may not have reached their adult size by the time
they are reproductively capable, and therefore pregnancy at this time carries a risk of under
developed bone structure and resultant prolonged and obstructed labor. Thus early
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malnutrition, with resultant under developed bone structure, has serious implications for
women whose first pregnancy occurs soon after menarche (CDC, 2000, Zabin, 1998).

10. Postnatal depression

Postnatal depression generally occurs 6-8 weeks after childbirth. Meta-analysis has shown an
average prevalence of postpartum depression of 13% in general population (O" Hara, 1996). A
recent study in Goa, India detected the postnatal depression in 23% of mothers at 6-8 weeks
after delivery; 78% of these patients had had clinically substantial psychological morbidity
during the antenatal period (Patel et al, 2002). Economic deprivation and marital violence were
important risk factors for postnatal depression. The birth of a female child has also been
associated with postnatal depression. Depressed mothers were more disabled and were more
likely to use health services than non-depressed mothers. One study of an urban township of
South Africa reported a high rate of postnatal depression (34.7%) (Cooper et al, 1999). Evidence
from other studies also suggests that antenatal depression is a risk factor for postnatal
depression. In Lebanon, the overall prevalence of postnatal depression was found to be 21% but
was significantly different between the 2 areas studied (Chhaya, 2002). In both areas, lack of
social support and antenatal depression were significantly associated with postnatal depression,
whereas stressful life events, lifetime depression, vaginal delivery, little education,
unemployment and chronic health problems were significantly associated with depression in
one of the areas.

Postnatal depression can disable mothers, affecting their ability to function in multiple roles in
the family (Patel et al, 2002). Studies in developed countries provide compelling evidence that
maternal depression is associated with long-term emotional, behavioral, and possibly
cognitive problems in children (Murray et al, 1997). The consequences of postnatal
depression on mother and child in developing countries needs to be better understood. The
health-seeking behavior of such women is also not known - whether they seek any care, where
they seek care from, what presenting symptoms do they report during their visits to health
facilities, how do families respond to it, etc. Does postnatal depression carry the stigma usually
associated with mental illness, and does this hinder treatment seeking?

The recently developed IMPAC manual provides guidelines on detection of postpartum blues
and depression (WHO, 2003). However, in program setting, there appears to be no specific
strategy to deal with the problem at present. Some of the strategies suggested include
integration of mental health into maternal health care, routine use of pre and postnatal
assessments, to identify and address women at risk of postnatal depression, and routine
antenatal counseling to reduce the preference for male children and to promote marital
communication (Patel et al, 2003). The efficacy of antenatal interventions needs to be tested
through research.

11. Other postpartum problems

Only scanty research is available on nature and extent of postpartum problems and women'’s
needs during postpartum period. Studies based on self reported symptoms have shown that
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the number of health problems reported in first postpartum month is high. In India, 23%
reported problems, and in Bangladesh nearly 50% reported symptoms 6 weeks after delivery,
while in England 47% reported at least one symptom (WHO, 1998c). The most frequently
reported problems are genital infections, stress incontinence, backache, bladder problems,
headaches, pelvic pains, hemorrhoids, perineal pain, and dyspareunia, and breast problems.
Most of these problems (other than genital infections) are considered minor, since they do not
lead to maternal mortality and have not been much studied.

i. Mastitis and breast abscess

Breast problems include engorgement, sore or cracked nipples, mastitis and breast abscess. In
UK, 33% of women experienced breast problems in first 2 weeks postpartum, and 28% in the
weeks thereafter. Studies from developed countries (UK, USA and Australia) show that the
reported incidence of mastitis varies from a few to 33% of lactating women, but it is usually
under 10%. Estimates of incidence of breast abscess from developed countries show that the
incidence varies between 0.04% and 8.9%. Among women from mastitis, 4.6% to 11% develop
breast abscess. Most of these studies were hospital based. There are very few studies from
developing countries on the incidence of mastitis.

These problems have been cited as reasons for stopping breastfeeding. Mastitis can occur at any
stage of lactation, but is commonest in the first 12 weeks (WHO, 2000e). Breast abscess is a
severe complication of mastitis, and these conditions together form a considerable burden of
disease and involve substantial costs (Evans, 1995, Murphy, 1992). It can occasionally be fatal if
untreated (WHO, 2000e). However, it is not known as to how frequently and where women
seek care from for breast abscess, and the effectiveness of traditional ways to treat breast
conditions. There is evidence that breast abscess might lead to mutilation and disfigurement of
breast, as also failure of lactation. More research needs to be carried out on the consequences of
mastitis and breast abscess on women, following early and late treatment.

Two principle causes of mastitis are milk stasis and infection (WHO, 2000e). Several studies
suggest the incidence of engorgement is reduced when the baby is put to the breast
immediately after delivery, and is given unrestricted access to the breast. A fissured nipple is
found to be strongly associated with breast abscess, however, it is not known whether presence
of a fissure predisposes to entry of infection, or tight breasts due to milk stasis or abscess lead to
poor feeding and fissure. The predisposing factors for mastitis might operate differently in
developing countries - for example, in several communities, breastfeeding starts after a delay of
2-3 days after birth, but subsequently continues over a long period. Moreover, the correlation of
personal hygiene with infective mastitis needs to be understood -- this might be relevant in
those communities where cultural practices do not allow women to take a bath or change
clothes for several days after delivery.

Management of mastitis requires support to correct the breastfeeding technique, and use of
antibiotics if the condition does not improve within 12 to 24 hours. For breast abscess, an
incision and drainage, or aspiration of pus through a needle is suggested. However, several
women may not have access to incision and drainage. The feasibility of this approaches
involving less-skilled paramedical workers needs to be tested in program setting.
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ii. Perineal pain or dyspareunia

During the first few weeks postpartum, pain in the perineum and vulva is an important
problem, yet research on this issue is scanty. In Egypt, 2.1% of women reported dyspareunia
after childbirth (Younis et al, 1993). In the UK, 22% women reported perineal pain after 8 weeks,
and 10% after 2-18 months. Pain after 2 months was more prevalent among primiparae, and
among women who had assisted vaginal delivery as compared to women undergoing
spontaneous vaginal delivery (Glazener CMA, 1995). In a perineal management trial, more than
20% of women experienced pain 10 days postpartum, and 7.5% still had complaints after 3
months (Sleep et al, 1984). There is developing country data on prevalence and determinants of
these conditions.

Research is needed to find ways to reduce this morbidity, so that recommendations for practice
can be based on scientific evidence. For example, replacing non-absorbable suture material with
absorbable suture material for the perineum has been shown to be effective in reducing short-
term perineal complaints (Isager- Sally, 1986, Johanson, 1995). The avoidance of unnecessary
episiotomies can also reduce perineal pain (WHO, 1996a). In settings where home delivery by
untrained persons is common, episiotomy and assisted vaginal deliveries are not common, but
spontaneous perineal tears and trauma as a result of repeated vaginal interference might result
in perineal pain. These associations need to be better understood.

Summing up

The achievement of millenium development goals requires that critical gaps in our
understanding of maternal morbidity be identified and filled. Information on maternal
morbidities has by and large emerged from studies centered on maternal mortality. Since
maternal mortality is relatively better understood, there is greater understanding of direct and
acute maternal morbidities. The residual chronic morbidities and less serious morbidities have
not received much attention, both in terms of research and interventions to deal with them.
Similarly, prevalence of different indirect morbidities among pregnant and puerperal women,
their effects on pregnancy, their consequences, health seeking behavior, and management are
not well understood.

Approaches to deal with indirect morbidities tend to be vertical, e.g. women with tuberculosis,
malaria and HIV are often covered under vertical programs designed to address these
problems. When associated with pregnancy, they need to be dealt with differently, because of
the effects of pregnancy on progression of these conditions, and limited choice of drugs during
pregnancy and lactation. The feasibility of integrating the management of these conditions into
maternal care programs needs to be tested. To achieve this, health systems interventions would
be needed, as would a better understanding of health-seeking behaviour.

Early age at childbearing, frequent childbearing, high fertility, macronutrient and micronutrient
deficiencies and helminthic infections are extremely common in developing countries. Research
will be needed to understand as to how these conditions influence the occurrence of maternal
morbidities, and how such effects can be minimized.



lyengar K and lyengar SD: Research Needs in Maternal Morbidity

Reference list

10.

11.

12.

13.

14.

Ahmed F, Azim A, Akhtaruzzaman M. 2003. Vitamin A deficiency in poor, urban, lactating women in
Bangladesh: factors influencing vitamin A status. Public health nutrition. August 2003, vol 6, no.5 pp
447-452

Ahmed S., Urinary fistulas in gynecological practice in North West Frontier Province. Paper presented
in Lahore, December 1988. Unpublished. Cited in: World health organization. 1991. Obstetric
fistula: a review of available information. Geneva; Switzerland

Arrowsmith S, Hamlin EC and wall LL, 1996. Obstructed labor injury complex: Obstetric fistula
formation and the multi-faceted morbidity of maternal birth trauma in the developing world. Obstetric
and Gynecological survey 51 (9): 568-574

Anandalakshmy, P.N; Buckshee, K.: Maternal Mortality in a Referral Hospital of Northern India: A
Sixteen Year Review. The Journal of Family Welfare. Sept 1997. 43(3). p.1-4.

Bjerkedal T, Bahna SL, and lehmann EH: Course and outcome of pregnancy in women with pulmonary
tuberculosis. Scand ] Respir dis. 56: 245, 1975

Brabin BJ (1991). The risks and severity of malaria in pregnant women. Applied field research in
malaria reports, No 1. World Health Organization, Geneva.

Bangladesh Rural Advancement Committee, Dhaka (1994). Maternal morbidity in rural Bangladesh:
An investigation into the nature and determinants of maternal morbidity related to delivery and the
puerperium. 1994. Published by the Bangladesh Rural Advancement Committee, Dhaka in
collaboration with the London School of hygiene and Tropical Medicine, London.

Bergsjo P, Seha A and Ole-Kingori N (1996). Hemoglobin concentration in pregnant women.
Experience from Moshi, Tanzania. Acta Obstetricia et Gynecologica Scandivanica 75, 241-44.

Bergstrom S. 2001. Appropriate obstetric technologies to deal with maternal complications. Studies in
health services organization and policy, 17, 175-194

Burrow GN, Ferris TF. 1988. Medical Complications during pregnancy. Third edition. WB Sanders
company. Philadelphia

Brabin BJ, Hakimi M and Pelletier D. 2001. An Analysis of Anemia and Pregnancy-Related Maternal
Mortality. Journal of Nutrition; 131:6045-6155

Brabin BJ] and Verhoeff FH. 2002. The contribution of malaria. In: MacLean AB, Nielson JP, eds.
Maternal morbidity and mortality. RCOG Press: London; 65-78

Cassels A, Heineman E, LeClerq S. Tuberculosis case finding in eastern Nepal. Tubercle. 1982; 63:
173-185

Camargo LM, dal Colletto GM, Ferrira MU et al, 1996. Hypoendemic malaria in Rondonia (Brazil,
Western Amazon region): seasonal variation and risk group in an urban locality. Am ] Trop Med Hyg
90: 105-111. Cited in: Mendis K, Sina BJ, Marchesini P et al. The neglected burden of Plasmodium
vivax malaria. Am ] Trop. Med. Hyg. 64 (1,2) S, 2001, pp 97-106



15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

lyengar K and lyengar SD: Research Needs in Maternal Morbidity

Carter EJ, Mates S. Tuberculosis during pregnancy: the Rhode Island experience, 1987 to 1991. Chest.
1994;106:1466-1470. Cited in: Rigby FB, Tuberculosis and Pregnancy: Update of an old Nemesis. Infect
med 17 (4): 284-288, 2000. Cligott Publishing, Division of SCP Communications. Medscape.
Accessed on: 1 Oct 2004

Centers for Disease Control and Prevention (CDC). 2000. Family Planning Methods and Practice:
Africa. Second Edition. Atlanta, Georgia: United States Department of Health and Human
Services, CDC, National Center for Chronic Disease Prevention and Health Promotion, Division
of Reproductive Health and

Chaaya M, Campbell OM, El Kak F, et al. Postpartum depression: Prevalence and determinants in
Lebanon. Arch Women Ment Health. 2002 Oct; 5(2): 65-72.

Christian P., West K.P., Jr., Khatry S.K,, et al. 1998. Night blindness of pregnancy in rural Nepal -
nutritional and health risks. International Journal of Epidemiology Apr; 27 (2): 231-237.

Chumlea WC, Schubert CM, Roche AF, Kulin HE, Lee PA, Himes JH and Sun SS. 2003. Age at
menarche and racial comparisons in US girls. Pediatrics; 111(1): 110-113

Commission on behavioral and social sciences and education. The consequences of maternal
morbidity and maternal mortality: report of a workshop (2000). The National Academy Press.
Commission on Behavioral and social sciences and development 2000

Connolly M, Nun P. Women and tuberculosis. World Health Stat Q. 1996;49: 115-119. Cited in: Rigby
FB, Tuberculosis and Pregnancy: Update of an old Nemesis. Infect med 17 (4): 284-288, 2000.
Cligott Publishing, Division of SCP Communications. Medscape. Accessed on: 1 Oct 2004.

Cooper P, Tomlinson M, Swartz L et al, Postpartum depression and the mother infant relationship in a
South African periurban settlement. Br J. Psychiatry 1999; 175: 554-58. Cited in: Patel V, Rodrigues
M, DeSouza N. Gender, Poverty and Postnatal depression: A study of mothers in Goa, India.
Article for Tropical Doctor (David Morley’s Fetschscrift). 2001

De Silva WI. 1998. Emerging Reproductive Health Issues Among Adolescents in Asia. Rep. 139,
Harvard School of Public Health, Takemi Program in International Health

Diwan V, Thorson A, Winkvist A. Gender and Tuberculosis. NHV report. 1998

Dolin P. 1998. Tuberculosis epidemiology from a gender perspective. In Gender and Tuberculosis, eds. VK
Diwan et al. Report from an international research workshop at Nordic School of public health. Cited in:
Hartigan P, price J, Tolhurst R. Communicable diseases: outstanding commitments to gender and
poverty. Sen G, George A, Ostlin P :Engendering International health: The challenge of equity”
2002.

Espinal M, Reingold AL, Lavandera M. Effect of pregnancy on the risk of developing active
tuberculosis. ] Infect Dis. 1996;173:488-491. Cited in: Cited in: Rigby FB, Tuberculosis and Pregnancy:
Update of an old Nemesis. Infect med 17 (4): 284-288, 2000. Cligott Publishing, Division of SCP
Communications. Medscape. Accessed on: 1 Oct 2004.

Evans M, head ]. Mastitis; incidence, prevalence and cost. Breastfeeding reviews, 1995, 3 (2): 65-72.


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12509562&dopt=Abstract

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

lyengar K and lyengar SD: Research Needs in Maternal Morbidity

Fair, E., Islam, M.A., and S.A. Choudhury. 1997. Tuberculosis and Gender: Treatment Seeking
Behaviour and Social Beliefs of Women with Tuberculosis in Rural Bangladesh. Working paper 1.
Dhaka: Bangladesh Rural Advancement Committee. Cited in: Hartigan P, Price J, Tolhurst R.
Communicable diseases: Outstanding commitments to gender and poverty. Eds. Sen G, George A, Ostlin
P :Engendering International health: The challenge of equity. 2002

Friere WB. Strategies of the Pan American Health Organization/ World health organization for the
control of Iron deficiency anemia in Latin America. Nutrition reviews, Vol. 55, No 6, p 183-188. June
1997.

Fortney JA, Smith JB. Measuring maternal morbidity. Safe Motherhood Initiatives: critical issues.
Edited by: Marge Berer and TK Sundari Ravindran. Reproductive Health Matters. 1999. pp 42-50.

Gierke HW: Tuberculoseablaufe kurz nach Schwangerschaftsbeendigung. Ztschr. Tuberk. 108: 1, 1956.
Cited in: Burrow GN, Ferris TF. 1988. Medical Complications during pregnancy. Third edition.
WB Sanders company. Philadelphia

Glazener CMA, Abdalla M, Stroud P et al. Postnatal maternal morbidity: extent, causes prevention and
treatment. Br ] Obstet Gynaecol 1995; 102: 282-287.

Glazener CMA. Sexual function after childbirth: women’s experiences, persistent morbidity and lack of
professional recognition. Br ] Obstet Gynaecol 1997; 104: 330-335

Grange J, Ustianowski A, Zumla A. Tuberculosis and pregnancy. In Diwan VK, Thorson A,
Winkvist A, eds. Gender and Tuberculosis: An international Research Workshop. Goteborg, Sweden,
Nordic School of Public Health, 1998

Granja AC, Machungo F, Gomes A et al, (1998). Malaria related maternal mortality in Mozambique.
Annals of Tropical Medicine and Parasitology 92, 257-263

Granja ACL. 2002. Maternal deaths in Mozambique: An audit approach with special reference to
adolescence, abortion, and violence. Cited in: Miller S. 2003, Married young first time mothers:
meeting their special needs. Unpublished draft

Harrison KA. Obstetric fistulae. Paper prepared for a technical working group. Geneva, 1989.
Unpublished. Cited in: World health organization. 1991. Obstetric fistula: a review of available
information. Geneva; Switzerland

Hedwall E.: Pregnancy and tuberculosis. Acta med Scand. 147 (Suppl 286): 1, 1953. Cited in: Burrow
GN, Ferris TF. 1988. Medical Complications during pregnancy. Third edition. WB Sanders company.
Philadelphia

Hoestermann CF, Ogbaselassie G, Wacker | and Bastert G. 1996. Maternal mortality in the main
referral hospital in The Gambia, West Africa. Trop Med Int Health; 1(5): 710-717

International Institute for population sciences. 2000. National Family Health Survey (NFHS-2), 1998-
99, Mumbai, India. October 2000

International Nutritional Anemia Consultative group (INACG), World health organization,
UNICEEF. Guidelines for the use of iron supplements to prevent and treat iron deficiency anemia.
Washington DC. 1998


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8911458&dopt=Abstract

42,

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

lyengar K and lyengar SD: Research Needs in Maternal Morbidity

Isager- Sally I, Legarth ], Jacosen et al. Episiotomy repair — immediate and long term sequelae. A
prospective randomized study of three different methods of repair. Br ] Obstet Gynecol 1986; 93: 420-425

Johnstone FD et al. Does infection with HIV affect the outcome of pregnancy? Br Med ], 1988, 296:487.

Johanson RB. Absorbable vs non-absorbable sutures for perineal repair. In: Keirse MJNC, Renfreq MJ,
Neilson JP, Crowther (eds.) The Cochrane Pregnancy and Childbirth 1995 Database. The Cochrane
Collaboration Issue 2, Oxford BM] publishing group, London.

Khan M, Pillay T, Moodley JM, et al. Maternal mortality associated with tuberculosis-HIV coinfection
in Durban, South Africa. AIDS. 2001 Sep 28; 15 (14): 1857-63. (Abstract)

Khilnani GC. 2004. Tuberculosis and pregnancy. Indian Journal of chest and allied Sciences 2004; 46:
105-11.

Kurz K. 1997. Health Consequences of Adolescent Childbearing in Developing Countries, ICRW
Working Paper No. 4. Washington, DC, International Center for Research on Women

Kwast BE, Stevens JA. Viral hepatitis as a major cause of maternal mortality in Addis Ababa, Ethiopia.
Int ] Gynecol Obstet. 1987 Apr; 25 (2): 99-106

Leskin L. Prevalence of maternal morbidity in developing countries. In: World Health Organization.
1990. Measuring reproductive morbidity: Report of a technical working group. Geneva. 30
August - 1 September 1989. WHO/MCH/90.4

Looareesuwn S., et al, Quinine and severe falciparum malaria in late pregnancy. The Lancet, 2: 4-7
(1985). Cited in: World health Organization. 1991. Report of WHO consultation on maternal and
perinatal infections (28 Nov-2 Dec 1988). WHO/MCH/91.10

Luxemberger C et al. The epidemiology of severe malaria in an area of low transmission in Thailand.
Transactions of the Royal Society of Tropical medicine and Hygiene, 1997, 91 (3): 256-262. As
cited in: World Health Organization. 2004. A Strategic framework for malaria prevention and control
during pregnancy in the African region. WHO. Regional office for Africa. Brazzaville 2004.

Mac Arthur C, Lewis M, Knox EG. Health after childbirth. An investigation of long-term health
problems after childbirth in 11701 women. London, HMSO 1991. Cited in: World Health

Organization, 1998c. Postpartum care of the mother and newborn: a practical guide.
WHO/RHT/MSM/98.3. Geneva

Mackey MA, Begin FB, 2000. Improving nutrition and reproductive health: the importance of
micronutrient nutrition. POLICY’s Working paper series No. 5

Makrides M, Crowther CA, Gibson RA et al. 2003. Efficacy and tolerability of low-dose iron
supplements during pregnancy: a randomized controlled trial. American Journal of Clinical Nutrition;
78(1): 145-153

Mawajdeh SM, Al-Qutob R], Farag AM. 2003. Prevalence and risk factors of genital prolapse. A
multicenter study. 1: Saudi Med J. 2003 Feb;24(2):161-5



56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

lyengar K and lyengar SD: Research Needs in Maternal Morbidity

MclIntyre ]. Mothers infected with HIV: Reducing maternal death and disability during pregnancy.
British Medical Bulletin. 67:127-135 (2003). © 2003 Oxford University Press

Mendes K, Sina BJ, Marchesini P et al. The neglected burden of Plasmodium vivax malaria. Am ] Trop.
Med. Hyg. 64 (1,2) S, 2001, pp 97-106

Ministry of health. Women, health and development profile: Myanmar. Yangon: Ministry of health,
1997 (unpublished document)

Ministry of Health. Annual report on family health SriLanka 1995. Colombo: Evaluation Unit, Family
health Bureau; 1997.

Ministry of health. Maternal mortality and morbidity study. Kathmandu: family Health Division,
Department of Health Services; 1998.

Ministry of public health. Population and family statistics. Bangkok. Thai Population Information
Center, Family Health Division; 1998.

Murphy DP, Sen Gupta SK, Muthaiah AC. Benign breast disease in Papua New Guinea. Papua New
Guinea Medical Journal, 1992, 35 (2): 101-105.

Murray L, Cooper P. Effects of postnatal depression on infant development. Archives of disease in
Childhood 1997; 77: 99-101

Murray and Lopez, 1996. The global burden of disease: A comprehensive assessment of mortality and
disability from diseases, injuries and risk factors in 1990 and projected to 2020. Summary. Boston.
Harvard School of public health on behalf of the WHO and World Bank. Cited in: Sen G, George
A, Ostlin P. Engendering International health: The challenge of equity” 2002. pp 37-61.

Nair, D., George, A., and K.T. Chacko. 1997. Tuberculosis in Bombay: New insights from poor urban
patients. Health Policy and Planning 12(1):77-85

Nosten F et al. Effects of Plasmodium vivax malaria in pregnancy. Lancet, 1999, 354 (9178): 546-
549. Cited in: World Health Organization. 2004. A Strategic framework for malaria prevention and
control during pregnancy in the African region. WHO. Regional office for Africa. Brazzaville 2004.

Office of the Registrar General, India. Surveys of causes of death (rural), India: annual report 1994.
New Delhi: office of the registrar general, India; 1994.

Okonofua FE, Feyisetan BJ, Davies-Adetugbo A et al. 1992. Influence of socioeconomic factors on the
treatment and prevention of malaria in pregnant and non-pregnant adolescent girls in Nigeria. Journal of
Tropical Medicine and Hygiene; 95: 309-315. Cited in: Neelofur-Khan D. 2003. Adolescent
Pregnancy: Unmet Needs and Undone Deeds: A Review of Literature and Programs. WHO:
Unpublished Draft

O’Hara MW, Swain AM: Rates and risk of postpartum depression — a meta-analysis. Int Rev Psychiatry
1996; 8: 37-54. Cited in: Patel V, Rodrigues M, DeSouza N. Gender, Poverty and Postnatal
depression: A cohort study from Goa, India. American Journal of Psychiatry. 2002; 159:43-47

Oomman N. A decade of research on reproductive tract infections and other gynecological morbidities in
India: What we know and what we need to know. In: Women’s reproductive health in India. Rawat
Publications, Jaipur and New Delhi. 2000.


http://bmb.oupjournals.org/cgi/content/abstract/67/1/misc/terms.shtml

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

lyengar K and lyengar SD: Research Needs in Maternal Morbidity

Otubu JA and Ezem BU. Genital prolapse in Hausa/ Fulani of northern Nigeria. East African Medical
Journal 59 (9): 605-609. September 1982. . Cited in: World Health organization. 1990. Measuring
reproductive morbidity: Report of a technical working group. Geneva. 30 August - 1 September 1989.
WHO/MCH/90.4

Patel V, Rodrigues M, DeSouza N. Gender, Poverty and Postnatal depression: A cohort study from Goa,
India. American Journal of Psychiatry. 2002; 159:43-47

Patel V, Hughes M, Rahman A et al. For the safe of the baby, talk to the mother! Article for Tropical
doctor (David Morley’s fetschscrift).

Pinotti et al, 1981. Preventive obstetrics and gynecology program: pilot plan for integrated medical care.
Bulletin of the Pan American Health Organization 15 (2): 104-112. 1981. Cited in: World health
organization. 1990. Measuring reproductive morbidity: Report of a technical working group. Geneva. 30
August - 1 September 1989. WHO/MCH/90.4

Pradhan EK, West Jr KP, Katz J. Risk of death following pregnancy in rural Nepal. Bulletin of World
Health Organization. Vol. 80 no.11 Geneva Nov. 2002

Rajaram P; Agrawal A; Swain S. Determinants of Maternal Mortality : a Hospital Based Study from
South India. Indian Journal of Maternal and Child Health. 1995 Jan-Mar; 6(1): 7-10

Ravindran TK, Savitri R, Bhavani A. Women'’s experiences of uterovaginal prolapse : a qualitative study
from Tamil Nadu, India. Safe Motherhood initiatives: critical issues.

Schaefer G, Zervoudakis I, Fuchs F et al. Pregnancy and pulmonary tuberculosis. Obstet. Gynecol.
1975; 45: 706-15

Scholl TO, Hediger ML, Schall JI, Khoo CS and Fischer RL. 1994b. Maternal growth during
pregnancy and the competition for nutrients. American Journal of Clinical Nutrition; 60(2):183-8.

Selikoff IJ, and Doffman HL: Management of Tuberculosis. In: Medical , Surgical and gynecological
complications of pregnancy. Baltimore, Wiliams & Wilkins. 1965. Cited in: Burrow GN, Ferris TF.
1988. Medical Complications during pregnancy. Third edition. WB Sanders company. Philadelphia

Steven MM: Progress report. Pregnancy and liver disease. Gut 22: 592, 1981. Cited in: Williams
obstetrics. Eighteenth edition. Eds.: Cunningham, MacDonald, Gant. 1989. Appleton and Lange.

Strand RT, Franque-ranque, Bergstrom et al, Infectious Aetiology of Jaundice Among Pregnant
Women in Angola. Taylor & Francis Health Sciences, part of the Taylor & Francis Group. Volume
35, Numbers 6-7 / August 2003

Steketee, R. W. Pregnancy, Nutrition and Parasitic Diseases. 2003. The American Society for
Nutritional Sciences . Journal of Nutrition. 133:16615-1667S, May 2003

Steketee RW et al. Impairment of pregnant women’s acquired ability to limit Plasmodium falciparum
infection with human immunodeficiency type 1. American Journal of tropical medicine and hygiene,
1996, 55 (1 Suppl): 42-49. Cited in: World Health Organization. 2004. A Strategic framework for
malaria prevention and control during pregnancy in the African region. WHO. Regional office for
Africa. Brazzaville 2004



85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

lyengar K and lyengar SD: Research Needs in Maternal Morbidity

Suvacarev S, Djordjevic R, Nikolic A et al. 2003. Course and outcome of pregnancy in adolescent girls
according to chronological and gynaecological age. Santiago, Chile: FIGO XVII Congress

Tahzib 1983 Cited in: World health organization. 1991. Obstetric fistula: a review of available
information. Geneva; Switzerland

Tamma S, SRao GV, Rao NN, et al. Maternal mortality associated with HIV-1 and tuberculosis co-
infection, and anemia in PMTC center of government General hospital, East Godavari district, AP, India.

Thapa S. 2003. Proportion attending age at menarche, urban and rural female ages 14-22. Nepal
Adolescent and Young Adult Survey 2000

Tierney L., McPhee SJ, Papadakis. Current Medical Diagnosis and Treatment. Appleton and Lange.
P 283-289. 1998.

Treffers PE. 2002. Issues in Adolescent Health and Development: Adolescent Pregnancy. Geneva: WHO.

UNAIDS and World Health Organization. 1999. HIV in pregnancy: A review.
WHO/CHS/RHR/99.15

UNFPA, 2002. The second meeting of the working group for the prevention and treatment of fistula. Addis
Ababa. 30 Oct - INovember 2002.

UNFPA. 2003. Report of the South Asia Conference for the prevention and treatment of obstetric fistula.
9-11 December 2003. Dhaka, Bangladesh

Vallejo ]G, Starke JR. 1992 Tuberculosis and pregnancy. Clin Chest Med. 1992;13:693-707 Cited in:
Rigby FB, Tuberculosis and Pregnancy: Update of an old Nemesis. Infect med 17 (4): 284-288, 2000.
Cligott Publishing, Division of SCP Communications. Medscape. Accessed on: 1 Oct 2004

Van Den Brook and Letsky, 1998. Anemia in pregnancy in developing countries. British Journal of
Obstetrics and Gynaecology; 105: 385-390

Verhoeff FH, Brabin B], Chimsuku L et al (1998). An evaluation of the effects of intermittent
sulfadoxine —pyrimethamine treatment in pregnancy on parasite clearance and risk of low birth weight in
rural Malawi. Ann Trop Med parasitol 92, 41-50.

Villar and Belizan, 1998. Cited in: Mackey MA, Begin FB, 2000. Improving nutrition and reproductive
health: the importance of micronutrient nutrition. POLICY’s Working paper series No. 5

Vitamin A Global Initiative, 1997. A Strategy for acceleration of progress in combating vitamin A
deficiency. Consensus of a technical consultation. Convened by UNICEF, MI, WHO, CIDA, USAID.
New York, 18-19 December 1997.

West KP, Katz ], Khatry SK. 1999. Double blind, cluster randomised trial of low dose supplementation
with vitamin A or f§ carotene on mortality related to pregnancy in Nepal. British Medical Journal, 1999
February 27; 318 (7183): 570-575

Wickremasinghe AR et al, 1995. Malaria in pregnancy: its occurrence and severity. Proc Acad
Sessions Sri Lanka Med Assoc. Cited in: Mendis K, Sina BJ, Marchesini P et al. The neglected
burden of Plasmodium vivax malaria. Am ] Trop. Med. Hyg. 64 (1,2) S, 2001, pp 97-106



101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

lyengar K and lyengar SD: Research Needs in Maternal Morbidity

Williams obstetrics. 1989. Eighteenth edition. Eds.: Cunningham, MacDonald, Gant. 1989.
Appleton and Lange

Wilson EA, Thelin TJ, Dilts PV. Tuberculosis complicated by pregnancy. Am ] Obstet Gynecol. 1973;
115: 526 - 529. Cited in: Rigby FB, Tuberculosis and Pregnancy: Update of an old Nemesis. Infect med
17 (4): 284-288, 2000. Cligott Publishing, Division of SCP Communications. Medscape. Accessed

on: 1 Oct 2004

World health organization, 1989. The prevention and treatment of obstetric fistulae: Report of a
technical working group, Geneva, 1989. WHO/DFH

World Health Organization. 1990. Measuring reproductive morbidity: Report of a technical working
group. Geneva. 30 August - 1 September 1989. WHO/MCH/90.4

World health organization. 1991a. Obstetric fistula: a review of available information. Geneva;
Switzerland.

World Health Organization. 1991bPrevention and management of severe anemia in pregnancy: Report
of a technical working group. Geneva. 1991.

World Health Organization, 1993 Making pregnancy care more accessible. Press release number 59.
Geneva, Switzerland. Cited in: Commission on behavioral and social sciences and education. The
consequences of maternal morbidity and maternal mortality: report of a workshop (2000). The
national academy press.

World Health Organization. 1995. Global prevalence of vitamin A deficiency. World Health
Organization MDIS working paper No. 2. Geneva: WHO.

World Health Organization. Care in normal birth: a practical guide. Geneva, 1996a.
WHO/FRH/MSM/96.24

World health Organization. Treatment of tuberculosis: Guidelines for national programmes. 1997a.
WHO/TB/97. Geneva.

World health Organization. 1997b. Guidelines for the management of drug resistant tuberculosis.
WHO/TB/96.210 (Rev 1)

World Health Organization. 1997c. Vitamin A supplements: A guide to their use in the treatment and
prevention of vitamin A deficiency and xerophthalmia. Second edition. Prepared by
WHO/UNICEF/IVACG task force. WHO, Geneva. 1997.

World Health Organization, 1998a. DALY's and Reproductive health: Report of an informal
consultation. WHO/ Division of RH. 27-28 April 1998.

WHO, 1998 Cited in: UNFPA. Report of the South Asia Conference for the prevention and treatment of
obstetric fistula. 9-11 December 2003. Dhaka, Bangladesh

World Health Organization, 1998c. Postpartum care of the mother and newborn: a practical guide.
WHO/RHT/MSM/98.3. Geneva.



116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

lyengar K and lyengar SD: Research Needs in Maternal Morbidity

World Health Organization. 2000a. Women of South East Asia: A health profile. WHO/SEARO, New
Delhi. 2000.

WHO Global Tuberculosis Report, Geneva. 2000b.

Word Health Organization. 2000c. WHO expert committee on malaria: twentieth report. WHO
Technical report series 892. Geneva.

World Health Organization (2000d). Integrated management of pregnancy and childbirth (IMPAC).
Managing Complications in Pregnancy and Childbirth: A guide for midwives and doctors.
WHO/RHR/00.7

Word Health Organization (2000e). Mastitis: causes and management. Department of child and
adolescent health and development. Word Health Organization. Geneva.

Word Health Organization. 2001a. The use of antimalarial drugs: report of a WHO informal
consultation. WHO/CDS/RBM/2001.33

World health organization. 2001b. WHO recommended strategies for the prevention and control of
communicable diseases. WHO/CDS/CPE/SMT/2001.13

World Health Organization. 2002a. WHO antenatal care randomized trial: Manual for the
implementation of the new model. UNDP/UNFPA/WHO/World Bank Special Programme of
research, development and research training in human reproduction. WHO/RHR/01.30.

World Health Organization (2003a). World Health Report, 2003.

World Health Organization. Issues in adolescent health and development: Malaria in adolescence. 2003b
(unpublished work) Cited in: Neelofur-Khan D. 2003. Adolescent Pregnancy: Unmet Needs and
Undone Deeds: A Review of Literature and Programs. WHO: Unpublished Draft

World Health Organization.2003c. Integrated management of pregnancy and childbirth. Pregnancy,
childbirth, postpartum and newborn care: A guide for essential practice. WHO/ department of
reproductive health and research, family and community health. Geneva. 2003

World Health Organization. 2004. A Strategic framework for malaria prevention and control during
pregnancy in the African region. WHO. Regional office for Africa. Brazzaville 2004.

Young J. Relaxation of the pelvic joints in pregnancy: pelvic arthropathy of pregnancy. ] Obstet
Gynaecol Br Emp. 1940; 47: 493-525. Cited in: World Health Organization, 1998c. Postpartum care
of the mother and newborn: a practical guide. WHO/RHT/MSM/98.3. Geneva

Younis N, Khattab H, Zurayk H et al. A community study of gynecological and related morbidities in
rural Egypt. Studies in family planning. 1993; 24: 175-86

Zabin S and Kiragu K. 1998. The Health Consequences of Adolescent Sexual and Fertility Behavior in
Sub-Saharan Africa. Studies in Family Planning; 29: 210-232

Zlatnik F] and Burmeister LF. 1977. Low 'gynecological' age: an obstetric risk factor.
Am ] Obstet Gynecol; 128(2): 183-186


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=558727&dopt=Abstract

	Research Needs in Maternal Morbidity
	Kirti Iyengar 
	Sharad D. Iyengar

	 
	I. Introduction
	Residual conditions of direct morbidity

	 Sheehan’s syndrome
	Indirect morbidity
	Psychological obstetric morbidity
	II. Specific areas of maternal morbidity and research priorities
	The consequences of malnutrition go well beyond the health consequences. They also influence their ability to sustain work and care for their families. This is an area that needs to be taken on board. Solutions proposed to prevent calcium, zinc and other micronutrient deficiencies include supplementation and food fortification. However, the need for these supplements is not conclusively confirmed and they have not yet found place in standard antenatal care guidelines.  

	11. Other postpartum problems
	i. Mastitis and breast abscess
	ii. Perineal pain or dyspareunia
	Summing up



