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ABSTRACT
489 pregnant Nigerian women aged 16 to 45 years randomly selected from antenatal 

clinics of a peri-urban slum and two rural coastal areas in South-western Nigeria were 

followed up throughout pregnancy. They were interviewed individually and in focus 

groups to enquire about their use of iron, folic acid and antimalarials, and their health 

status before their first antenatal clinic attendance. The prevalence of anaemia (Hb 

< 1 1 0  g/1) and severe anaemia (Hb < 80 g/1) was 70.3% and 8.6% respectively. 

Among women who booked in the first, second and third trimesters, the prevalence 

of anaemia was 54.3%, 77.3% and 69.2% respectively. Although a high proportion 

of women claimed to consume iron (43.9%) and antimalarials (43.3%), there were no 

significant differences in haemoglobin (Hb) values between those who took these 

haematinics and those who did not. Rather fewer women (18.4%) took folic acid 

tablets. Of 441 blood films examined, malaria parasitaemia was present in 63 

(14.3%), with a higher prevalence among rural women. Of these, 49 (77.8%) were 

P. malariae and 9 (14.3%) were P. falciparum. There was no association between 

malaria parasitaemia and anaemia. One (0.2%) of the women had Sickle Cell 

Anaemia (Hb SS), 18.9% had Hb AS and 6.5% were Hb AC. 25 (21.9%) of 114 stool 

samples examined for parasites were positive. Of these, 19 (76%) were due to Ascaris 

lumbricoides, 2 (8%) had Trichuris trichuria, 1 (4%) had Ancylostoma duodenale and 

3 (12%) had multiple parasites. The prevalence of anaemia was similar in infected 

and uninfected subjects. The highest levels of serum ferritin, alpha-1-acid 

glycoprotein (AGP) and C-reactive protein (CRP) occurred in the most anaemic 

women. Presumably elevated ferritin here is a result of infection, making the 

assessment of iron status rather difficult. These subjects also had lower levels of 

serum retinol and there was a significant association between serum retinol and Hb 

values. The contributions of infection and vitamin A deficiency to anaemia of 

pregnancy are discussed.
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CHAPTER 1 - INTRODUCTION
1.1 DEFINITION OF ANAEMIA

Anaemia is a term used to describe the condition in which there is a reduction in the 

quantity or quality of circulating red cells below the normal level (De Maeyer & 

Adiels-Tegman, 1985). The most commonly assessed measurements of anaemia are 

the haemoglobin (Hb) concentration in the blood and haematocrit or Packed cell 

volume (PCV) levels.

1.1.1 WHO definition of cut-off levels

In 1959, the World Health Organisation (WHO) proposed levels of haemoglobin 

concentration for different groups of individuals, that could be considered as the lower 

limit of normality. These values were subsequently revised in 1968 and are shown 

in the table below:

Table 1.1 WHO cut-off levels for definition of anaemia

Haemoglobin values (Hb) below which anaemia is said to 
be present in populations living at sea level (according to 
WHO criteria)

Hb (gd)

Children, 6 months - 6 years 110

Children, 6 - 1 4  years 120

Adult males 130

Adult females, non pregnant 120

Adult females, pregnant 110

1.1.2 Prevalence of anaemia

The most common micronutrient deficiency in the world is iron deficiency anaemia 

(Baker & De Maeyer, 1979; Rentier, 1980; Whitney & Hamilton, 1987). The highest 

prevalence of anaemia in developing countries was found in South Asia and Africa, 

where about two-thirds of pregnant women and one-half of non-pregnant women are 

estimated to be anaemic (Winikoff, 1988). Although anaemia is 4-5 times more 

prevalent in the developing countries of the world compared to the more developed 

countries, in some developed countries, prevalence rates still reach levels of public
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health significance (above 10%) in pregnant women (WHO, 1992). In the developing 

world, prevalence rates in pregnant women are in the range of 40% to 60%; among 

other women, 20% to 40%; and in school-age children and adult men, around 20%.

The prevalence of anaemia in pregnancy has been extensively studied (Baker & De 

Maeyer, 1979; Royston, 1982; Sloan & Jordan, 1992). The causes of anaemia are 

multiple, and include inadequate diet (mostly iron, folate, vitamin B 1 2 ) and more 

recently vitamin A (Mejia et al., 1977; Kusin et al., 1980; Bloem et al., 1989; Suhamo 

et al., 1992; Suharno et al., 1993), impaired iron absorption, blood loss (menstruation, 

childbirth, haemorrhage) and repeated pregnancies in women (WHO, 1974; De Maeyer 

& Adiels-Tegman, 1985; Whitney, 1987).

About half of those with anaemia are suffering from iron-deficiency anaemia. 

However many more are likely to have iron - deficient stores without frank anaemia 

and are at risk of iron deficiency. The majority of the other anaemia result from 

folate deficiency and other causes such as chronic infection (malaria, helminths) 

(Fleming et al., 1986), genetic defects such as sickle cell disease and thalassaemia 

(Layrisse & Roche, 1964; Beutler, 1980; Fleming, 1981; Bothwell & Charlton, 1982; 

Damforth, 1982; Lee, 1983; Hercberg et al., 1985; Charoenlarp et al., 1988; Hercberg 

et al., 1988).

The estimated prevalence of anaemia by geographical location in 1980 is as shown in 

the table overleaf:
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Table 1.2 Estimated prevalence of anaemia by geographic location

Estimated Prevalence of Anaemia by Geographic Region and age/sex category, 1980 
(see previous table for definitions)

Children Men Women

0-5 yrs 6-12 yrs Pregnant Non-preg

Africa
Sub-Saharan

62% 52% 28% 52% 45%

Latin- America 34% 29% 11% 41% 23%

Asia
South-East

49% 34% 28% 38% 36%

Oceania 36% 35% 29% 46% 61%

Europe
North-West

6% 6% 1% 9% —

Less developed 
regions

51% 38% 26% 54% 41%

More developed 
regions

10% 12% 2% 9% 14%

World 49% 36% 15% 53% 40%

(Taken from De Maeyer & Adiels-Tegman, 1985)
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A more recent estimate of the prevalence of anaemia in women in 1988 is as shown 
below:

Table 1.3 Estimated prevalence of anaemia in women by geographic location

REGION Pregnant women 
Hb below norm %

Non-pregnant women 
Hb below norm %

All women Hb 
below norm %

WORLD 51 35 37

DEVELOPING COUNTRIES 56 43 44

DEVELOPED COUNTRIES* 18 12 13

AFRICA 52 42 44 ■

Eastern 47 41 42

Middle 54 43 45

Northern 53 43 45

Southern 35 30 30

Western 56 47 48

ASIA* 60 44 45

Eastern* 37 33 33

South-Eastern 63 49 50

Southern 75 58 60

Western 50 36 38

LATIN AMERICA 39 30 31

Caribbean 52 36 37

Central 42 39 39

South 37 25 26

NORTHERN AMERICA 17 10 11

EUROPE 17 10 11

OCEANIA* 71 66 67

USSR** 15 12 12
Japan, Australia and New Zealanc have been excluded from the regional estimates, but are included

in the total for developed countries.
** Data collected prior to recent political changes.

Source: The Prevalence of Anaemia in Women: A Tabulation of Available Information 
WHO, 1992.
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1.1.3 Pathophysiology and maternal effects of anaemia in pregnancy

Anaemia in pregnancy causes considerable maternal and foetal morbidity and 

mortality. Some studies have shown that anaemia with haemoglobin levels between 

70 and 110 g/1 are associated with reduced maternal work efficiency (Viteri & Torun, 

1974; Edgerton et al., 1979; Bothwell & Charlton, 1981; Florencio, 1981; Levin et al., 

1990), while more severe anaemia with Hb’s < 70 g/1 can cause maternal mortality 

either directly by causing heart failure, especially if Hb is < 40 g/1 (Fullerton & 

Turner, 1962; Harrison, 1982) or by contributing to deaths associated with 

haemorrhage (Masani, 1969; Armon, 1979; Greenwood et al., 1987; Abou Zahr & 

Royston, 1989). Anaemia can also affect psychological behaviour. Even very mild 

anaemia influences the sense of wellbeing (Royston, 1982), lessens resistance to 

fatigue and aggravates other disorders. Iron deficiency itself, which is an important 

cause of anaemia may also be directly associated with maternal morbidity (Chandra, 

1981; De Maeyer et al., 1989).

The early stages of anaemia in pregnancy are often without symptoms. However, as 

the haemoglobin concentration falls, oxygen supply to vital organs declines, and the 

expectant mother begins to complain of general weakness, tiredness, dizziness, and 

headaches. Pallor of the skin and of the mucous membranes, as well as the nail beds 

and tongue, may not become noticeable until the haemoglobin drops to 70 g/1. With 

a further fall in haemoglobin concentration to 40 g/1, most tissues of the body become 

starved of oxygen, and the effect is most marked on the heart muscles, which may fail 

altogether. Deaths from anaemia can be caused by shock, or infection which has 

taken advantage of the impaired resistance to disease of the patient (Royston & 

Armstrong, 1989; Levin et al., 1990).

Anaemic mothers do not tolerate blood loss to the same extent as healthy women. A 

healthy woman can tolerate a blood loss of up to one litre, however, in an anaemic 

mother, a loss of as little as 150 ml can be fatal (WHO, 1992).

Anaemic mothers are also poor anaesthetic and operative risks because anaemia lowers 

body resistance to infection and wounds may fail to heal promptly after surgery, or
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may break down altogether. In Papua New Guinea, the death rate from obstetric 

haemorrhage was reported to be higher in the coastal area compared to the highlands 

and this was found to be associated with a higher coastal prevalence of anaemia (Mola 

& Aitken, 1984). In a review of deaths in Tangail, Bangladesh, researchers concluded 

that anaemia played a secondary role in nearly every case (Alauddin, 1986). In a 

study of maternal deaths in Kamuzu Hospital, Malawi, anaemia was found to be a 

contributory factor in up to 23% of the deaths (Keller, 1987).

1.1.4 Fetal effects of anaemia in pregnancy

Moderate maternal anaemia (Hb 70-110 g/1) has been associated with reduced 

amniotic fluid oxygen tension and foetal hypoxia (Johnson & Ojo, 1967). There is 

placental hypertrophy which correlates inversely with maternal Hb when data for 

women with Hb < 100 g/1 is examined and anaemia is untreated (Beischer et al., 1970; 

Fleming, 1973). However, this placental hypertrophy is inadequate as it is associated 

with low urinary oestriol levels (Beischer et al., 1968), intrauterine growth retardation 

and low birth weights (YusuQi et al., 1973; Gam et al., 1981). It has been estimated 

that for every 2% fall in maternal Packed cell volume (equivalent to 6-7 g/1 of Hb) 

there is a 100 g decrease in birth weight (Harrison & Ibeziako, 1973). In addition, 

low birth weight babies have low iron stores and due to their rapid rate of growth, 

they exhaust their iron stores at an early age (Dallman et al., 1980), thereby increasing 

the incidence of anaemia in infancy.

Anaemia in pregnancy also results in an increased risk of premature delivery (Tasker, 

1958; Ratten & Beischer, 1972). One study concluded that a low maternal 

haematocrit was one of the most important risk factors associated with premature 

labour with a 5% decrease in PCV (equivalent to approximately 16 g/1 of Hb) tripling 

the risk of prematurity (Lieberman et al., 1988). About 20% of neonates bom to 

mothers with moderate anaemia (Hb 70-100 g/1) have Apgar scores of 3 or less 

(Fleming, 1973). Severe maternal anaemia (Hb < 70 g/1) has been associated with a 

marked increase in perinatal mortality with more than 30% of neonates dying from 

hypoxia (Tasker, 1958; Llewellyn-Jones, 1965; Harrison & Ibeziako, 1973; Fleming, 

1974; Harrison, 1982; Brabin et al., 1990). Figures obtained from these studies
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showed that the mean perinatal mortality rate in severe anaemia was 11.25 per 1000 

compared to 4.6 per 1000 in women without severe anaemia. Another study (Butler 

& Bonham, 1963) has shown that a haemoglobin concentration of < 89 g/1 was 

associated with a two fold increase in perinatal mortality.

Successful treatment of maternal anaemia can reverse most of the adverse effects on 

the foetus. In Nigeria, Fleming (1968) found that 50% of infants bom to pregnant 

women whose PCV was < 2 3 % (equivalent to an Hb of 70 g/1) weighed below 2000 

g at birth and the perinatal mortality rate was 38 per 1000. By contrast, among 

women who had successfully treated anaemia in pregnancy of equal severity, the 

percentage of low birth weights was 7% and perinatal mortality rate was 4 per 1000.

1.1.5 Aetiology of anaemia in pregnancy

Anaemia in pregnancy is often of multifactorial aetiology particularly in Africa, where 

the three main causes are often assumed to be malaria, iron and folate deficiency 

(Fleming, 1989a). Other causes include Sickle Cell Disease (SCO) and more recently 

Acquired Immune Deficiency Syndrome (AIDS). Iron deficiency is by far the most 

important aetiological factor worldwide (Kwa & Ko, 1968; Haq & Khaleque, 1969; 

Baker & DeMaeyer, 1979; Simmons, 1979).

A study by Fleming et al., (1984) to identify the major causes of anaemia in 

pregnancy found that the most common were malaria and folate deficiency in Ibadan 

(Nigeria) and Ndola (Zambia) while in Zaria (northern Nigeria), iron deficiency and 

malaria were more common than folate deficiency. In Ndola, folate deficiency was 

attributed to malaria haemolysis while the cause of iron deficiency was thought to be 

largely nutritional, with hookworm contributing to only about a third of the iron 

deficient patients. The anaemia associated with malaria and folate deficiency was 

found to be more severe, seen in younger women, occurred earlier in pregnancy and 

was associated with low birth weight. It did not appear to be significantly more 

common in primigravidae.
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About 1-2% of infants in Sub-Saharan Africa are bom with SCD, mostly homozygous 

Hb SS (Sickle Cell Anaemia). Of this, only a relatively small proportion survive into 

adulthood. Despite this fact, SCD is still an important cause of anaemia in pregnancy 

and it poses special problems of management.

Table 1.4 Aetiological factors identified in three groups of anaemic pregnant 
women

Ibadan* Zaria*’ Ndola*’

Parity All Primigravidae All

Degree of anaemia PCV < 0.23 Hb < 110 g/1 Hb < 70 g/1

Number studied 248 100 37

Malaria(%) 71 40 84

Folate deficiency(%) 75 14 62

Iron deficiency (%) 1 25 35

Sickle-cell disease (%) 7 1 3

AIDS(%) 0 0 3

‘’Fleming et al. (1984).
Tleming (1989a).

Anaemia in pregnancy may also be due to infections other than malaria. It is often 

stated that women are more susceptible to infections during pregnancy, especially if 

they are primigravidae. These infections may have deleterious effects on bone marrow 

production and red cell survival. Iron deficiency itself can cause defects of cell- 

mediated immunity and of bactericidal activity of granulocytes which may further 

increase susceptibility to infections (Chandra, 1981). Hookworm infection may 

exacerbate iron deficiency. It is therefore important to investigate for underlying 

infection in women whose anaemia is not responding readily to iron, folate or where 

appropriate antimalarials.

At present, there are several approaches towards the prevention of anaemia in 

pregnancy. The main focus is on the promotion of iron and folic acid intake by 

improvement in diet and/or supplementation, together with different forms of malaria
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control. The efficacy of these interventions is variable and there are changing patterns 

of diet, malaria morbidity and access to Maternal and Child Health services in 

Nigeria at the present time. Thus there is a need to evaluate the prevalence, risk 

factors for and management of pregnancy anaemia in the peri-urban and rural settings 

in Nigeria.

1.2 BLOOD VOLUME CHANGES DURING NORMAL PREGNANCY

There is an increase of approximately 35% in the total blood volume during a normal 

pregnancy. Plasma volume increases by only about 50% while the red cell mass 

increases by about 18%. As a result of the relatively greater increase in plasma 

volume, there is a fall in the venous haematocrit of about 6% (approximately equal 

to 20 g/1 of Hb), and this is referred to as ’the physiological anaemia of pregnancy’.

It is believed that the red cell mass increases proportionately to the increased 

requirements for oxygen in pregnancy, while the greater increase in plasma volume 

is needed to support the large increases in blood flow to the organs which require little 

extra oxygen such as the kidneys and skin. These changes largely take place in the 

second and third trimesters of pregnancy and coincide with the significant increase in 

demand for iron and folate.

In iron-replete women, after the 16th week of pregnancy, there is a progressive fall 

in haemoglobin concentration until a low point is reached during the second trimester 

(DeLeeuw, 1966). This is associated with a disproportionate increase in plasma 

volume. It is uncommon to have a further reduction in the third trimester except in 

women who develop iron deficiency (DeLeeuw & Brunton, 1976). These 

physiological changes may aggravate any underlying anaemia that may be present. 

In women who are taking iron supplements in pregnancy, the increase in red cell mass 

is more pronounced (about 30% compared to 18%) resulting in a fall in haematocrit 

of only 4% (just over 10 g/1 of Hb) (Harrison, 1966; Hytten, 1985).
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1.3 IRON

1.3.1 Iron requirements

Women in the reproductive age group require about 2.0 mg iron per day to 

compensate for the iron lost through menstruation, which is approximately 0.45 mg. 

During pregnancy, iron requirements increase tremendously. Iron is required for the 

foetus, (approximately 300 mg), the placenta (approximately 50 mg), the increase in 

the maternal cell mass (approximately 450 mg) and for the continuing maternal basal 

losses (about 0.8 mg/day, total about 240 mg). The total iron requirements for 

pregnancy are thus about 1000 mg (Hallberg, 1988). As a result of bleeding at 

delivery, further iron losses of 300 mg in primigravidae and 200 mg in multigravidae 

occur (Newton et al., 1961; Pritchard et al., 1962; Newton, 1966). After delivery, iron 

losses are balanced by the return of iron from the maternal red cell mass (450 mg). 

Thus the average net loss of iron associated with pregnancy is about 840 mg.

Figure 1.1 Iron requirements in pregnancy

Daily Iron Requirements during Pregnancy

foetus

menstruation 
kxtotionred cellsmenstruation 

I

y  body iron loss

Nooqrovid First Second Third Postpartum  

Trimester

D a i ly  ir on  r e q u ir e m e n t s  d u r in g  p r e g n a n c y .  T h e s e  r e q u ir e m e n t s  arc  n e e d e d  to 

meet  the n o r m a l  losses  fro m  the b o d y  a n d  to p ro v id e  iron for the e n la r g in g  red cell m ass ,  

the foetus  a n d  for la c t a t io n  after  the  birth o f  the ch i ld .

Figure 1.1 shows that the iron requirement is not constant throughout pregnancy. 

Most of the increased iron requirement occurs in the second and third trimesters with
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80% of the requirements relating to the third trimester. During pregnancy, iron 

absorption is increased by a factor of 2-4 times (Hahn et al., 1951; Svanberg et al., 

1975), but is still inadequate to meet increased demand. By extrapolating from the 

study of Olzon et al., (1978) it has been estimated that at 20 weeks of pregnancy iron 

requirements are nearly met by iron absorption. By 24 weeks however, requirements 

exceed absorption by about 4 mg/day and this continues throughout pregnancy with 

a further rise to about 4.5 mg/day in the last four weeks of pregnancy.

It is clear that despite the increased iron absorption, iron requirements in pregnancy 

are too high to be supplied by diet alone. The extra iron requirement of about 500 mg 

will have to be met from iron stores. In many countries, a good majority of women 

in the reproductive age group have absent or low iron stores. About 30% of young 

Scandinavian women had low iron stores (Takkunen, 1976; Rybo, 1985). Hercberg 

et al., (1985) also found that 16% of Frenchwomen lacked iron stores. In the USA, 

the Expert Scientific Working group found that 14% of girls aged 15-19 years and 

nearly 10% of women aged 20-44 years had low serum ferritin values. Other studies 

estimated that the average iron stores for US women was around 250-300 mg 

(Pritchard & Manson, 1964; Cook et al., 1976) which is less than the requirements for 

pregnancy. Taylor et al., (1982) have estimated that in the absence of iron 

supplementation, it can take up to two years to regain pre - pregnancy ferritin levels. 

This is particularly important in developing countries where pregnancies are often 

inadequately spaced.

Poor nutrition, inadequately spaced and frequent pregnancies as well as hookworm 

infection contribute to iron deficiency in developing countries. At the third month of 

pregnancy, Hercberg (1985) found depleted iron stores in 16% of Frenchwomen and 

40% of immigrant women. Histological examination of liver specimens obtained at 

autopsy have shown that iron deficiency was more prevalent than anaemia. The 

prevalence of iron deficiency in some areas was 2-3 times that of actual anaemia 

ranging from about 50% in Latin America and rural Northern India, 60% in Central 

America to nearly 100% in urban Southern India (Baker & De Maeyer, 1979). The 

highest prevalence rates of deficiency were seen in India (Banerji et al., 1968), Burma
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(Aung-Than-Batu et al., 1972) and Papua New Guinea (Charlton et al., 1970; Disler 

et al., 1973).

The pattern of anaemia in Africa is more variable as a result of a high intake of 

bioavailable iron in some areas. In a village study in Ethiopia, where anaemia is 

common, only 17% of the anaemia were due to iron deficiency (Hofvander, 1968). 

Other studies (Ross, 1972; Gebre-Medhin, 1976) show generally adequate tissue stores 

of iron. Banerji et al., (1968) and Charlton et al., (1970) report similar findings in 

South African blacks. Studies from West Africa [Nigeria (Oomen et al., 1979), Ghana 

(Bruce-Tagoe et al., 1977), The Gambia (Topley, 1968) and Ivory Coast (Reinhardt 

& Marti, 1978)], Central Africa (Zambia) (O’Dowd et al., 1979) and East Africa 

[Tanzania (Vaughan et al., 1973) and Kenya (Levy, 1969; Kasili, 1980)] report a high 

prevalence of iron deficiency.

In developed countries, a significant proportion of women in the reproductive age 

group are iron deficient, although not anaemic (WHO, 1992). On the other hand, in 

the developing countries, the prevalence of frank anaemia is up to 3 to 4 times greater 

as in these women, diet alone is insufficient to keep pace with the daily iron losses, 

as well as the increased requirements which are characteristic of pregnancy especially 

if these are numerous and occur within a short interval.

There is considerable variation in the criteria used to assess deficiency of iron stores. 

This will be referred to in subsequent chapters.

1.3.2 Dietary iron

There are two main types of dietary iron, haem and nonhaem iron. Haem iron is a 

constituent of haemoglobin and myoglobin and is found in meat, fish and poultry, 

about 20-30% of it is absorbed and its bioavailability is high. In developed countries, 

it accounts for about 10-15% of iron intake whereas in many developing countries, 

intake is very low as a result of either expense or scarcity. Nonhaem iron is also an 

important source and is found in varying amounts in all foods of plant origin, 

especially cereals, tubers, vegetables and pulses. The bioavailability of non-haem iron
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is generally lower and does depend on the presence of enhancing and inhibiting factors 

consumed in the same meal.

Enhancers of non-haem iron absorption include meat, poultry, fish, other seafood and 

vitamin C. Meat and fish provide a rich source of bioavailable iron and also enhance 

the absorption of non-haem iron contained in the rest of the meal. In developing 

countries, vitamin C is the most important enhancer of iron absorption where meat 

intake is low. Monsen et al., (1978) have shown that the addition of as little as 50 mg 

of vitamin C to a meal which is equivalent to an orange or lemon or 100 g of cabbage 

can double iron absorption.

Phytates and polyphenols (which include tannins) are important inhibitors of iron 

absorption. The inhibitory effects of phytates and polyphenols can be counteracted 

by the addition of vitamin C to a meal. Phytates are present in cereals such as wheat 

and even small amounts can markedly reduce iron absorption. Tannins, which are 

present in tea and to a small extent in coffee as well as other polyphenols found in 

nuts and legumes inhibit iron absorption.

Most diets in developed countries have a high bioavailability of iron because they 

contain generous amounts of meat, fish and poultry as well as foods rich in vitamin 

C. Despite this, a significant number of women in the reproductive age are still iron 

deficient. The iron content of the diet in developing countries on the other hand, has 

a low bioavailability consisting of cereals, roots and tubers with negligible quantities 

of meat, fish or vitamin C. It also contains a preponderance of foods that inhibit iron 

absorption such as maize, rice, beans, wholewheat flour and sorghum. It is not 

surprising that iron deficiency is common in developing countries especially in 

pregnant women.

Powers & Bates (1987) found subclinical deficiency of vitamin C to be relatively 

common in a rural community in The Gambia. This could be due to the seasonality 

of vitamin C-containing food sources like fruits. They also reported in addition very 

widespread riboflavin (vitamin Bj) deficiency and this may impose further limitations
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on the absorption of iron. In an area of Thailand known to have a high prevalence 

of riboflavin deficiency, Charoenlarp et al., (1980) reported that children who were 

supplemented with iron and riboflavin had greater increases in Hb than those 

supplemented with iron alone.

1.3.3 Iron losses

1.3.3.1 Basal physiological iron losses

The main physiological routes of iron loss from the body are the gastrointestinal tract, 

skin and urine in non-menstruating females and males. Women of childbearing age 

have additional iron loss in the form of menstruation. It is estimated that the average 

iron requirement in menstruating women is 1.4 mg/day (Hallberg, 1988). In tropical 

countries, the loss of iron in sweat is another cause of iron deficiency (Weaver & 

Rajaran, 1992).

1.3.3.2 Pathological iron loss

Iron losses can be further increased by infection with gut parasites, especially 

hookworm. It has been estimated that blood loss varies between 2 - 100 ml/day, 

depending on the severity of infection (Layrisse & Roche, 1964), and iron loss per 

gram of faeces is of the order of 1 mg/day (Roche & Layrisse, 1966).

Infections can interfere with food intake and its absorption as well as the storage of 

nutrients such as iron. In many communities of the developing countries, 

micronutrient deficient diets coupled with poor environmental sanitation and repeated 

episodes of bacterial and viral infections may contribute to the development of iron 

deficiency and ultimately anaemia.

1.3.4 Storage iron

This exists in the form of ferritin and haemosiderin in the cells of the reticulo

endothelial system, with a distribution of approximately one-third in the liver, one- 

third in the bone marrow and another third between the spleen, muscle and other 

tissues (Ebrahim, 1989).
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1.4 FOLATE

The word ’folate’ is derived from the Latin word ’folia’ meaning ’leaf because it was 

first found in spinach. Folates are a light-sensitive family of water-soluble vitamins 

found in almost all foods of animal or plant origin. They are heat-labile and are 

particularly plentiful in liver, dark green vegetable leaves, yams, sweet potatoes, egg 

yolk, fish, pulses, nuts and fruits such as plantains, bananas and mangoes (Fleming, 

1989). Some of the important staples in developing countries such as rice, cassava, 

millet, sorghum and maize are poor sources of folate (Metz et al., 1970; Fluq et al., 

1983).

Although the bioavailability of folates from foods is variable, it is a less important 

factor than in iron deficiency. The absorption of folates from poorly bioavailable 

foods is up to 30 - 50% (Tamura & Stokstad, 1973). An important factor in the 

aetiology of folate deficiency particularly in developing countries is prolonged heating 

or repeated reheating of food (Fleming, 1970; Baynes et al., 1986).

Some studies estimate that the normal folate requirements are of the order of 100-150 

pg/day (Moscovitch & Cooper, 1973; Chanarin, 1975), while others have 

recommended a daily intake of 3 pg/kg (Herbert, 1987), which represents an 

approximate daily intake of between 150-200 pg. These calculations are based on a 

six month study of 40 adult males kept on a strictly controlled diet (Milne et al., 

1983), when it was shown that a daily intake of 200 ± 68 pg/day maintained normal 

red cell and serum folate levels. The WHO recommend an intake of 400 pg/day for 

adults (WHO, 1972).

Folate demands rise in pregnancy particularly in the third trimester and the 

puerperium. Folate requirements are believed to double in pregnancy from about 150 

to 300 pg/day, as it has been shown that folate deficiency can be prevented by 

supplementing a normal United Kingdom diet (approximate folate content 200 pg/day) 

with 100 pg/day of folate daily (Chanarin, 1968). There is also evidence that in 

women with poor folate stores, subsisting on diets low in folate, folate deficiency can 

be prevented by giving 300 pg of folate daily (Colman, 1975). Many studies have
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demonstrated a steady fall in serum folate levels throughout pregnancy. Hall (1976) 

showed that there was a greater fall in women from lower socioeconomic groups, 

multigravidae, smokers and twin pregnancies.

1.4.1 Increased folate requirements

Folate requirements can be increased by disease processes associated with haemolysis 

such as malaria and sickle cell disease. Malaria infection is usually followed by 

erythroid hyperplasia which markedly increases the requirements for folate (Fleming, 

1981). In northern Nigeria, antimalarial prophylaxis alone, without folate 

supplements, reduced the frequency of megaloblastosis in primigravidae from 56 to 

25%. The addition of folic acid supplementation completely abolished the 

megaloblastosis (Fleming, 1986).

In the absence of folate supplementation, the frequency of megaloblastic haemopoiesis 

is high. In studies in London, Montreal, Johannesburg and Texas (Lowenstein et al., 

1966; Turchetti et al., 1966; Scott et al., 1970; Chanarin & Rothman, 1971), about 

25% of bone marrow samples were megaloblastic and 30% were megaloblastic in 

Ireland (Temperly et al., 1968). With the widespread use of iron-folate supplements 

in developed countries, the condition is rare except in women not having normal 

antenatal care. The incidence of megaloblastic anaemia is higher in the developing 

countries where the nutrition is poor and there is the added burden of malaria 

infection. In a study of aetiology of severe anaemia in Zambia (Fleming, 1989b) 

found that 62% of women were folate deficient, but concluded that most of this was 

associated with malaria.

Megaloblastic erythropoiesis is particularly common in West Africa (Fleming, 1989a) 

where it is being diagnosed in up to 75% of severely anaemic pregnant women. This 

has been attributed to a combination of nutritional inadequacy, malaria and other 

infections, frequency of haemoglobinopathies (especially Hb SC) in pregnancy 

(Harrison, 1982) and the high rate of twinning.
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Similar to iron deficiency, folate deficiency may have deleterious effects independent 

of the effects of megaloblastic anaemia. Baumslag et al., (1970) reported that in folate 

deficient African women, folate added to iron supplementation, increased birth weight 

and reduced the incidence of prematurity, but had no effect when given to well 

nourished Caucasian women. Other studies (Iyengar & Rajalakshmi, 1975; Rolschau 

et al., (1979) and Tchernia et al., (1982) have confirmed these findings and in addition 

have shown that placental weight was also increased suggesting that the beneficial 

effect on infant weight was due to improved nutrition. Giles et al., (1971) and 

Fletcher et al., (1971) have also confirmed Baumslag's findings that folate 

supplementation does not appear to improve birth weight in well-nourished 

populations.

Masawe et al., (1974); Fleming et al., (1969) and Giles (1966) reported an increase 

in the incidence of infections in folate deficiency. Defects in cell mediated immunity 

have also been reported in poorly nourished pregnant women. However, Iyengar & 

Rajalakshmi (1975) and Fleming et al., (1968) found no effect on the incidence of 

infection.

Harrison et al., (1985) reported some limitation of growth and pelvic development in 

folate deficient Nigerian pregnant girls below the age of 16 years. These two factors 

are important as they could lead to an increase in obstructed labours, instrumental 

deliveries and Caesarian sections which are likely to be associated with an increase 

in maternal and foetal morbidity and mortality. In fact, in Harrison’s study antenatal 

supplementation, especially with folic acid, was associated with the stimulation of 

growth in primigravidae aged less than 16 years from a mean of 1 cm to a mean of 

3 cm. This was also associated with development of the pelvis and a highly 

significant reduction in the number of operative deliveries due to disproportion.

Smithells et al., (1976) have suggested a possible association between neural tube 

defects in the foetus and folate deficiency based on the finding of low red cell folate 

levels in the first trimester in six women who subsequently gave birth to infants with 

neural tube defects as compared to the control group. Laurence et al., (1981) and
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Smithells et al., (1981) therefore proposed that folate supplements be given to the 

mother before conception to reduce the frequency of neural tube defects.

Iron deficiency may conceal the presence of a co-existing megaloblastic process. In 

Nigeria, a marked increase in the incidence of anaemia in pregnancy has been noted 

between April and September which coincides with the rainy season. This has been 

attributed to the scarcity and expense of yams, a good source of folic acid (Fleming, 

1970).

1.4.2 Diagnosis of folate deficiency

Folate deficiency usually causes a megaloblastic anaemia, with characteristic changes 

in the bone marrow aspirates. These changes are often associated with macrocytic red 

cells and hypersegmented polymorphs on a thin blood film. In severe anaemia, there 

is often a mild leucopenia/neutropenia and thrombocytopenia. As iron deficiency is 

associated with small red cells, a combined iron/folate deficient anaemia may mask 

the typical changes of either deficiency (Chanarin et al., 1977), although a double 

population of hypochromic/microcytic and macrocytic cells may be seen in a blood 

film suggesting a combined deficiency. This is often referred to as a "Dimorphic 

picture". Folate status can be accurately assessed by measuring the red cell folate 

concentrations which are a good reflection of the tissue folate depletion. Serum folate 

estimates on the other hand are less accurate due to lack of sensitivity.

Bone marrow aspiration is still a very valuable diagnostic tool. The interpretation of 

bone marrow samples are however subjective and may be associated with poor 

reproducibility (Bentley & Williams, 1974). In addition, iron can be immobilized in 

the reticuloendothelial system by folate deficiency and bone marrow iron may be 

present in patients with severe megaloblastic anaemia although the total body iron 

stores are insufficient to restore the haemoglobin to normal with folic acid treatment 

alone (Fleming, 1969; Oluboyede et al., 1977; Fleming, 1982). In areas where 

laboratory facilities are limited, the microscopic examination of bone marrow smears 

offers the best estimate of iron status and megaloblastic change.
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1.5 VITAMIN A

Vitamin A was originally recognised as a growth nutrient as well as an essential factor 

for normal vision. Its role in the prevention of blindness is widely recognized (WHO, 

1992). It is also involved in reproduction, in the maintenance of differentiated 

epithelia, in the formation of specific glycoproteins, in mucous secretion, in disease 

resistance, and it may have a protective role in specific cancers (McLaren, 1986).

Increased morbidity and mortality have long been associated with vitamin A 

deficiency. A recent review of eight trials has estimated that a 23% reduction in 

mortality can be expected when children in vitamin A-deficient areas are 

supplemented with vitamin A (Beaton et al., 1993). In addition, there is strong 

evidence that improving vitamin A status would improve children’s growth, raise 

haemoglobin levels, and have other benefits (Muhilal et al., 1988; Bloem et al., 1990; 

Rahmathullah et al., 1990; West et al., 1991; Semba et al., 1992; Lie et al., 1993; 

Fawzi et al., 1993).

1.5.1 Sources of vitamin A

Vitamin A is present in two main forms in food:- Carotenoids and pre-formed retinol. 

The carotenoids which consist predominantly of beta-carotene serve as provitamins. 

They occur mainly in plant materials such as carrots, red palm oil, green leafy 

vegetables, yellow and orange vegetables and fruits. Preformed retinol usually occurs 

in the ester form and is found only in foods of animal origin, notably liver and dairy 

products.

1.5.2 Vitamin A requirements

During pregnancy, additional vitamin A is required for the growth of the foetus, for 

its maintenance, for building some reserves in the foetal liver and for maternal tissue 

growth. Although there are no reliable figure available for the specific requirements 

of these processes, FAOAVHO recommend 600 pg retinol equivalents per day 

(FAO/WHO, 1988).
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1.5.3 Absorption of vitamin A

The absorption and utilization of carotenoids and vitamin A are enhanced by dietary 

fat, protein, and vitamin E and depressed by the presence of peroxidized fat and other 

oxidizing agents in food. Large doses of aipha-tocopherol also inhibit beta-carotene 

uptake by the intestine (Amich & Arthur, 1980). The absorption of carotenoids and 

vitamin A is markedly reduced when diets contain very little (< 5 g/d) fat (Jayarayan 

et al., 1980). Deficiencies of other nutrients including protein, alpha-tocopherol, iron, 

and zinc also adversely affect vitamin A transport, storage, and utilization (DeLuca, 

1979; Olson, 1983; Olson, 1984). Furthermore, gastrointestinal diseases, such as 

diarrhoea and sprue, reduce the absorption of vitamin A and carotenoids (DeLuca et 

al., 1979). Infection might disrupt the absorptive surface of the gut limiting absorption 

(Sivakumar & Reddy, 1972) and intestinal parasites may compete with the body for 

carotenoids and vitamin A (Mahalanabis et al., 1979). Retinol circulates in plasma 

associated with retinol-binding protein (RBP) and thyroxine-binding prealbumin 

(TBP). In some studies (Venkatachalam et al., 1962; Bates, 1983; Dostalova, 1984; 

Newman, 1993), a decrease in plasma retinol levels has been reported followed by a 

sharp increase in the post-partum period. It is believed that a physiological adjustment 

occurs soon after parturition which allows more of the retinol-RBP complex to be 

released into the circulation. This is thought to explain the spontaneous disappearance 

of dark adaptation or night blindness defect soon after parturition.

1.5.4 Methods of assessment of vitamin A status

The vitamin A status of a population can be assessed by clinical criteria, biochemical 

criteria, conjunctival impression cytology and the relative dose response test (Bloem, 

1989; Agarwal, 1990).

The clinical assessment of vitamin A status is based on the WHO classification of 

xerophthalmia (WHO, 1976). This method includes a range of clinical signs from 

night blindness to xerophthalmia. It requires trained clinical examiners and a large 

sample size. The main disadvantage of this method is its lack of sensitivity.
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Biochemical assessment of vitamin A levels using the serum retinol levels assessed 

by High Pressure Liquid Chromatography is accurate and gives consistent results 

(Bieri et al., 1979). However, it only reflects liver stores after moderate to severe 

deficiency.

Conjunctival impression cytology is based on the presence or absence of goblet cells 

and the appearance of epithelial cells (Amedee-Manesme et al., 1988; Luzeau et al., 

1988; Natadisastra et al., 1988; Kjolhede et al., 1989; Reddy et al., 1989; Natarajan 

et al., 1990; Nathanail et al., 1992) in histological examinations of the bulbar 

conjunctiva of the eyes. Although this a relatively cheap and non-invasive method, 

its reproducibility is poor.

The relative dose response test (RDR) is based on two measurements of plasma retinol 

levels 5 hours apart. A capsule of vitamin A is given orally between the first and 

second blood samples. An abnormal response is suggested by an increment of 20% 

or more in plasma retinol value from 0 to 5 hours (Mobaijan et al., 1981; Flores et 

al., 1984; Amedee-Manesme, 1987; Woodruff et al., 1987; Campos et al., 1989). The 

RDR is useful for distinguishing subclinical vitamin A status from other factors that 

depress plasma retinol concentrations (DeLuca et al., 1979).

1.5.5 Bioavailability of vitamin A

Some studies focusing on the bioavailability of carotenoids have suggested that large 

inter-individual variations may exist within normal populations in plasma 

concentrations of beta-carotene (Tangney et al., 1987; Dimitrov et al., 1988; Brown 

et al., 1989; Mathews-Roth, 1990) and seasonal variations may also influence 

carotenoid availability (Cantilena et al., 1992).

The provitamin A content of foods may be reduced during food preparation (Simpson, 

1986; Park, 1987; Nagra & Khan, 1988; Chen & Han, 1990; Rahman et al., 1990; 

Nezam & El-Fe;ky, 1991; Sian & Ishak, 1991; VITAL, 1993). Changes in the 

provitamin A content of food have also been documented when traditional methods
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have been used. In general, food boiled in an open container showed the greatest 

losses (Van der Pol et al., 1988; Rahman et al., 1990; Khackik et al., 1992).

1.5.6 Vitamin A and iron interrelationships

The evidence that vitamin A has specific relationships with iron comes from studies 

both in laboratory animals and humans. Findlay and Mackenzie (1922) reported that 

rats fed a diet deficient in vitamin A developed patches of gelatinous degradation in 

their bone marrow and that in animals which had survived longest, most of the 

haemopoietic tissue was replaced with fibrous stroma. In 1925, Wolbach and Howe 

did not show marked changes in the bone marrow, although in a few cases, reduction 

in haematopoietic cells was observed. In 1926, Koessler et al., observed anaemia in 

early vitamin A-deficient rats but haematocrit and haemoglobin levels increased as the 

severity of vitamin A deficiency developed. Similar changes were also observed by 

Sure et al., in 1929, by Frank in 1934, and later by Corey and Mejia and co-workers 

in the 1970s (Amine et al., 1970; Corey & Hayes, 1972; Mejia et al., 1979). Other 

authors (McLaren et al., 1965) did not observe the early depression of haemoglobin 

levels in vitamin A deficient rats and reported only increased values. Staab et al., 

(1984) have demonstrated an accumulation of iron in the liver in vitamin A-deficient 

rats. Studies to date have shown an increase of iron absorption in rats fed on diets 

containing marginal amounts of vitamin A (Sijtsma et al., 1993). Studies in horses 

(Donoghue et al., 1981) and rhesus monkeys (O’Toole et al., 1974) showed a 

reduction of haemoglobin concentrations with vitamin A deficiency, while increased 

levels have been reported in chickens (Nockels et al., 1967). The anaemia in Rhesus 

monkeys was refractory to dietary liver, iron and whole blood but responsive to 

treatment with vitamin A. From these animal studies, it can be concluded that vitamin 

A deficiency does produce anaemia but as the deficiency progresses, the process of 

haemoconcentration leads to increased concentrations of haemoglobin in the blood.

Studies in children in the mid-1930s showed that vitamin A deficiency results in 

anaemia and haemosiderosis in the liver and spleen (Blackfan & Wolbach, 1933; 

Sweet & Ka’ng, 1935). It was also noted that the correction of vitamin A deficiency 

is followed by regeneration of bone marrow, disappearance of haemosiderin from
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spleen and liver, and an outburst of erythroblast activity. This would suggest that 

vitamin A deficiency interferes with some step in the transfer of iron from storage in 

liver to incorporation in haemoglobin in haemopoietic tissues. In 1940, Wagner 

reported a study of experimental vitamin A deficiency in ten human subjects. After 

188 days, the subjects showed signs of vitamin A deficiency and during this time, 

haemoglobin values and erythrocyte counts fell, and poikilocytosis and anisocytosis 

were noted. Wagner concluded that haematopoiesis was impaired. A similar study 

was conducted by Hodges and Kolder (1971), with 8 human volunteers maintained on 

very low vitamin A intakes for 357 to 771 days. Moderate anaemia developed which 

was refractory to medicinal iron, but responsive to vitamin A.

Hodges et al., (1978) reviewed the results of eight studies carried out by the US 

Interdepartmental Committee for National Defense on non-pregnant and non-lactating 

women in developing countries where the intake of iron was 14 mg per day or more. 

Most intakes were below 18 mg per day except in Ethiopia where it was almost 30 

times higher at 471 mg per day. They found no relationship between haemoglobin 

levels and iron intake, but a strong relationship between serum levels of vitamin A and 

blood levels of haemoglobin. In a similar analysis of data from studies carried out at 

the Institute of Nutrition of Central America and Panama (INCAP) in Guatemala, 

Mejia et al., (1977) found a positive correlation between serum iron and blood 

haemoglobin levels in children with adequate intakes of vitamin A but not in those 

with inadequate intakes. To investigate whether an increased vitamin A intake by a 

community with a high prevalence of vitamin A deficiency would have effects on iron 

status, some workers evaluated data of a national program of vitamin A fortification 

in sugar in Guatemala (Mejia & Arroyave, 1982; Mejia & Arroyave, 1983). After 6 

months of fortification, elevation of serum levels of iron was accompanied by 

simultaneous elevation of total-iron-binding capacity. It was also observed that serum 

ferritin declined during this period. The authors concluded that vitamin A deficiency 

increases stores of iron and that administration of vitamin A stimulates the synthesis 

of transferrin which would increase the availability of iron haematopoiesis. After two 

years of fortification, there was an overall improvement of iron nutritional parameters. 

As may be expected in normal conditions of iron metabolism, the level of serum
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transferrin, percent transferrin saturation, and serum ferritin rose significantly, while 

the levels of total-iron-binding capacity decreased.

In a study of pre-school children in Guatemala, Mejia and Chew (1988), reported that 

changes in serum retinol showed a positive correlation with total-iron-binding capacity 

and transferrin saturation and a negative correlation with serum ferritin and 6 months 

of fortification with vitamin A.

More recent studies in northeast Thailand, Ethiopia and Indonesia have revealed 

correlations of vitamin A indexes with those of iron. A study in Thailand (Bloem et 

al., 1989) showed no significant correlation of vitamin A levels with haemoglobin 

although there was with haematocrit, while a study in Ethiopian children (Wolde- 

Gebriel et al., 1993) revealed a significant correlation of serum retinol levels with 

haemoglobin. Several studies have demonstrated the beneficial effect of vitamin A 

on anaemia. A study in India by Mohanram et al., (1977) reported a significant 

increase in haemoglobin, haematocrit and serum iron in a group of vitamin A-deficient 

children given daily supplementation of 8 mg retinyl palmitate for two to three weeks. 

In a subsequent study in pregnant women (Panth et al., 1990), it was observed that the 

rise in haemoglobin levels at 26-28 weeks was higher for women supplemented with 

iron plus vitamin A than for iron alone. Another study by Mejia and Chew (1988), 

in children receiving vitamin A, iron, both of these, or a placebo reported a significant 

elevation in serum retinol levels, haemoglobin, haematocrit, erythrocyte counts, serum 

iron, and percent saturation of iron was observed in the group supplemented with 

vitamin A. However, this had no effect on total-iron-binding capacity.

Bloem and colleagues carried out two studies in which children with haemoglobin 

levels less than 7.5 g/dl were given a single dose of 200,000 lU of vitamin A. In the 

first study of 166 children aged one to six years, there were significant differences 

between the two groups in the levels of serum iron and transferrin saturation one and 

two months after supplementation (Bloem et al., 1989). However, after four months, 

there were no differences between the two groups in haemoglobin and haematocrit, 

possibly because the effect of the single vitamin dose had worn off. In their second
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study, 134 children aged 6 to 9 years were examined two weeks after receiving a 

massive dose of vitamin A. There were significant increases in haemoglobin, 

haematocrit, serum iron and saturation of transferrin but not in serum ferritin (Bloem 

et al., 1990). A recent study in Indonesian children supplemented with vitamin A 

showed increases in haemoglobin levels (Semba et al., 1992).

There is increasing recognition of the importance of vitamin A in the development of 

anaemia particularly in regions where dietary intakes of both vitamin A and iron are 

low. The exact mechanisms are however not very clear at the moment.

1.6 MALARIA

Several cross-sectional studies involving over 10,000 women (Archibald, 1956; 

Cannon, 1958; Spitz, 1959; Morley et al., 1964; Jelliffe, 1968; Reinhardt, 1978; Bray 

& Anderson, 1979; Brabin, 1983; McGregor et al., 1983; McGregor et al., 1984; 

Nnatu et al., 1987; Steketee et al., 1988; Fleming et al., 1989b) have shown that 

malaria in pregnancy has adverse effects on the mother as well as on the outcome of 

pregnancy. A significant proportion of pregnant women have evidence of malaria 

infection in pregnancy (based on blood parasitaemia or placental infection) and the 

effects of this are most marked in primigravidae compared to multigravidae. Most 

of the infections were with P. falciparum. Longitudinal studies have shown that 

parasite rates are greater during pregnancy, compared to nonpregnancy, increased 

during pregnancy, and that parasitaemia could be abolished in pregnant women 

receiving chemoprophylaxis (Gilles et al., 1969; Fleming et al., 1986). In these 

studies, the highest prevalence of infection occurred in the second trimester (at about 

twenty weeks of pregnancy), with peak prevalence rates exceeding 50% in mid

pregnancy sometimes. On the whole, P. falciparum  prevalence increases in the first 

half of pregnancy in women living under holoendemic conditions and decline in later 

pregnancy particularly in primigravidae. The incidence of P. falciparum  during 

pregnancy however remains uniform, and this suggests that there is a decrease in the 

recovery rate from malaria infection early in pregnancy which results in an increased 

prevalence due to resistant parasitaemias.
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It is believed that the major effect of malarial infection in pregnancy is anaemia 

resulting in haemolysis, with megaloblastic changes in the bone marrow (Brabin, 

1983). Some studies (Reinhardt, 1978; McGregor, 1984; Fleming et al., 1986; Nnatu, 

1987; Brabin et al., 1990) have reported lower levels of mean Hb levels in parasite 

positive pregnant women compared with parasite negative women (overall 97 g/1 and 

105 g/1 respectively) with greatest differences being seen in primigravidae. Some of 

these studies have also shown that prevention of anaemia is a major result of 

protection against malaria (Gilles et al., 1969; Reinhardt, 1978; Fleming et al., 1986; 

Brabin et al., 1990). The prevalence of anaemia is known to be higher in women 

from malaria endemic areas (Brabin et al., 1986) and this has been associated with the 

higher prevalence of malaria in primigravidae (Van Dongen & Van’t Hof, 1983).

Haptoglobin levels are low in groups of pregnant women with malaria indicating 

active haemolysis (Gilles et al., 1969; Rougemont et al., 1988). Haemolysis also 

increases the requirement for folate (Fleming, 1981) and malaria in pregnancy is a 

major cause of megaloblastic erythropoiesis, particularly in West Africa. In Nigeria, 

Fleming et al., (1986) showed that antimalarial prophylaxis alone, without folate 

supplements, reduced the frequency of megaloblastosis in primigravidae in one study 

from 56% to 25%.

Several studies have demonstrated lower mean birth weights of infants born to 

mothers with placental malarial infection compared to non-infected mothers (Bruce- 

Chwatt, 1952; Archibald, 1956; Archibald, 1958; Cannon, 1958; Spitz, 1959; McLaren 

& Ward, 1962; Jelliffe, 1968; Jilly, 1969; Reinhardt, 1978). Some of these studies 

have reported greater differences in primigravidae (Jelliffe, 1968; Me Gregor et al., 

1983). However, none of these studies controlled for anaemia. It has been estimated 

that the relative risk for low birth weight associated with prematurity is more than 

doubled in malaria endemic areas compared to regions where malaria is not a problem 

(Me Gregor & Avery, 1974; Kramer, 1987; Brabin, 1989). There is also a significant 

association between population attributable risk of low birth weight in primigravidae 

and parasite rates in primigravidae at delivery (Brabin, 1989) which indicates that
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malaria is an important factor related to the incidence of low birth weight in 

primigravidae living in malarious areas.

Some studies have demonstrated higher stillbirth rates in primigravidae in malarious 

areas in association with an overall higher malaria prevalence rate in primigravidae 

(Me Gregor et al., 1983; Steketee et al., 1988; Brabin et al., 1990). Greenwood et 

al., (1987) observed higher stillbirth rates only in primigravidae in whom placental 

malaria was present at delivery. Other studies have also shown an association 

between malaria and stillbirths, and the evidence suggests that placental malaria may 

have an important effect on raising stillbirth rates in primigravidae, especially in rural 

areas (Blacklock & Gordon, 1925; Kaseje & Sempebwa, 1987).

Lieberman et al., (1988) have demonstrated from a study in the USA that haematocrit 

is the major predictor for prematurity and in Papua New Guinea, Brabin et al., (1990) 

found an increased risk of low birth weight due primarily to intrauterine growth 

retardation in primigravidae at haemoglobin concentrations of < 80 g/1 after controlling 

for the presence or absence of malaria at delivery. This study also showed that early 

pregnancy anaemia was the more important factor related to the risk of low birth 

weight in primigravidae. This observation is rather interesting considering the fact 

that the severe anaemia associated with iron and folate deficiency tend to occur later 

in pregnancy.

It has been suggested that malaria parasitaemia may have a direct effect on placental 

function and thus lead to low birth weight. Bruce-Chwatt (1952) and Beischer et al., 

(1970) have reported that compensatory placental hypertrophy is associated with 

severe anaemia. However, several studies have shown that malaria infected placentas 

are not associated with increased placental weight (Walter et al., 1982; McGregor et 

al., 1983; Watkinson & Rushton, 1983). In most of these studies, the mean weights 

of infected placenta were significantly less than those of placentas without malarial 

changes. Low plasma oestradiols have been reported with placental malarial 

pigmentation (Watkinson et al., 1985) and also in cases of anaemia without malaria 

(Beischer et al., 1968; Smith et al., 1989). This makes it difficult to separate the
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malaria effect from that of anaemia. Some studies (McGregor, 1963; Harrison & 

Rossiter, 1985) have reported higher stillbirth rates in relation to maternal anaemia 

but these studies were from malarious areas. McGregor (1963) reported a higher 

stillbirth rate in women with severe anaemia and concurrent malaria parasitaemia 

compared to those women with severe anaemia alone (22% and 15% respectively). 

Stillbirth rates of 5% have been reported in pregnant African women with iron 

deficiency and higher rates (12%) in megaloblastic anaemia (Goosen, 1961). 

Megaloblastic anaemia which is often due to folate deficiency is also associated with 

malaria infection in pregnancy.

It is likely that many of the adverse effects of malaria on maternal and foetal 

wellbeing are mediated via the associated severe anaemia. There is still however a 

need to rule out a direct effect of malaria itself.

1.7 MANAGEMENT OF ANAEMIA IN PREGNANCY

1.7.1 Iron and folate supplementation

Routine supplementation with iron and folate during pregnancy in developed countries 

is now controversial although the institution of appropriate treatment for established 

anaemia is accepted universally (Hibbard, 1988). Mahomed and Hytten (1989) argue 

that in developed countries of the world, there is no clinical benefit to be derived by 

the mother or the foetus from routine iron and folate supplementation. They believe 

that reversal of the "normal" dilutional anaemia of pregnancy by supplementation and 

the iron induced macrocytosis may increase blood viscosity to a degree which could 

impair placental blood flow. To support their argument, they quote a variety of 

studies that show an association between high haemoglobin levels and pre-eclampsia 

(Roller, 1982) and prematurity, low birth weight and foetal death (Dunlop et al., 1978; 

Roller et al., 1980; Gam et al., 1981). However, two studies (Paintin et al., 1966; 

Taylor et al., 1982) of iron supplementation in well-nourished women showed no 

significant increase in pre-eclampsia and only a slight increase in prematurity and low 

birth weight which were not significant. Similarly, folate supplementation in well- 

nourished women was not associated with an increase in pre-eclampsia (Fletcher et 

al., 1971), prematurity (Fletcher et al., 1971; Bentley & Williams, 1974; Fleming et
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al., 1974) or low birth weight (Fletcher et al., 1971). Some of the studies showed a 

decrease in prematurity rates and the incidence of low birth weight (Rolschau et al., 

1979).

Other studies of iron and folate supplementation have shown that the incidence of 

anaemia can be decreased by a factor of 10 (Holly, 1955; Menon & Rajan, 1962; 

Chisolm, 1966; Aung-Than-Batu et al., 1976; Taylor et al., 1982). Hibbard (1988) 

argued that in industrial countries, supplementation is valuable only in selected 

patients and that selectivity can be achieved using clinical or laboratory criteria such 

as serum ferritin at booking. Romslo et al., (1983) found that most pregnant women 

met clinical criteria for supplementation and Horn (1988) pointed out that the 

combined cost of a serum ferritin and a red cell folate assay is greater than the cost 

of a combined iron/folate preparation given from the 12th week of pregnancy. She 

concluded that supplementing everyone treats those at risk and is cost-effective. In 

addition, ferritin estimations may be misleading as a predictor of developing anaemia, 

as studies have shown that there is considerable overlap in ferritin levels between 

those who develop anaemia and those who remain within the normal haemoglobin 

range (Fenton et al., 1977; Lewis & Rowe, 1986).

In two studies involving more than 100,000 pregnancies (Gam et al., 1981; Murphy 

et al., 1986), it has been shown that both low haemoglobin (< 100 g/1) and high 

haemoglobin (> 130 g/1) are significantly associated with poor pregnancy outcomes 

such as foetal death, prematurity and low birth weight. With high haemoglobin levels, 

there was a clear association with hypertension. As there is a less marked increase 

in plasma volume in those who are hypertensive it is unlikely that the higher 

haemoglobin level itself is harmful, but it is the result of the underlying hypertensive 

condition which is the major contributor to poor pregnancy outcome (Chelsey, 1972). 

There is no evidence to support the view that iron supplementation in iron replete 

subjects will stimulate erythropoiesis and increase the red cell mass.

In developed countries, there is a continuing case for iron and folate supplementation 

especially in the second half of pregnancy. In developing countries on the other hand.
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it is fairly clear that there is a necessity for this because of the higher prevalence of 

iron and folate deficiency. In a series of supplementation studies in India (Sood et al., 

1975), a placebo group was compared with six groups who received either B 1 2  and 

folic acid alone or the two vitamins plus iron in doses ranging from 30 to 240 mg of 

elemental iron daily. The groups given B 1 2  and folate plus either 120 or 240 mg of 

iron gave the best results. In this study, 60 mg of iron were found to be insufficient. 

In a later study (Reddaiah et al., 1989), 110 pregnant women were divided into three 

groups receiving 60, 120 and 240 mg of elemental iron daily. All groups also 

received 0.5 mg of folic acid daily. Of these, 50% were anaemic (Hb < 1 1 0  g/1) and 

56% had depleted iron stores (ferritin < 1 2  pg/1). All the groups had similar increases 

in Hb, however, only the groups who had taken 120 or 240 mg of iron showed 

significant increases in iron stores. Because there was a greater report of side effects 

in the group taking 240 mg of iron, it was suggested that the optimum dose of iron 

should be 120 mg/day.

In 1988, Charoenlarp et al. reported that in a study of 533 pregnant women in rural 

Thailand supplemented with either 120 or 240 mg of elemental iron daily, plus 5 mg 

of folic acid a good response, in terms of increase in haemoglobin and ferritin was 

seen with both iron doses. It was concluded that supplementation with 120 mg of iron 

daily during the second half of pregnancy was sufficient to prevent iron deficiency 

anaemia. Ogunbode et al., (1980) also reported a similar experience in Nigeria and 

they observed that no advantage was gained by giving 240 mg. These figures are 

much higher than the usual 60 mg of elemental iron suggested by DeLeeuw et al., 

(1966) and which were found to be adequate in industrial countries. In developing 

countries, more women start off pregnancy with low or absent iron stores and this can 

be aggravated by poor nutrition or gastrointestinal blood loss associated with 

hookworm infection.

It has been shown that folate deficiency occurs in India and South-East Asia. 

Chanarin (1985) has shown that a dose of 0.5 mg daily was adequate in populations 

with low dietary folate intake.
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The regimen currently recommended by WHO is a combination tablet of 60 mg of 

elemental iron and 250 pg of folate taken twice daily in the second half of pregnancy 

(De Maeyer, 1989). There are on-going trials to test the advantages of weekly iron 

supplementation over daily iron supplementation. A recent study of 86 non-pregnant 

Indonesian women found no significant difference in the average change in 

haemoglobin levels between women who received daily versus weekly iron 

supplementation (Gross et al., 1994). These authors concluded that supplementation 

on a weekly basis with a relatively low dose of medicinal iron was as effective as 

daily supplementation in improving the iron status of individuals with moderate 

anaemia.

Supplementation programs have two main constraints viz:

•  the gastro-intestinal side effects of oral iron and

#  the difficulty of sustaining motivation for months in women who do not perceive 

themselves to be ill.

The main gastro-intestinal side effects of oral iron include nausea, epigastric 

discomfort, vomiting, diarrhoea and constipation. These are dose-related (Reddaiah 

et al., 1989).

Vitamin C which is a known enhancer of iron absorption has been incorporated into 

some iron preparations, however some studies have reported that it increases the 

incidence of side effects and it is also expensive (Hallberg et al., 1966; Mathan et al., 

1979). Side effects are thought to be less with the more expensive slow-release 

preparations which release iron mainly in the distal parts of the small bowel where 

iron absorption is less efficient. The side-effects of iron therapy can be decreased by 

taking iron on an empty stomach (Solveil, 1970).

Lack of motivation to take iron tablets over a long period is also an important cause 

of poor compliance (Bonnar et al., 1969; Hibbard, 1988). There is a need for health 

workers to acquire skills in communication and motivation so that pregnant women 

are convinced of the importance of supplementation for their health and for the health



of their unborn child. Primary health care systems for the delivery of these 

supplements also need to be well organized with adequate coverage of and regular 

access to pregnant women. Supervision and regular follow-up for early detection of 

women who develop anaemia despite supplementation and malaria chemoprophylaxis 

are also very important.

A study in Zambia investigated the effect of intramuscular iron at the first antenatal 

clinic visit in addition to regular iron and folate supplementation on mean rise in 

haemoglobin at delivery. The 10 ml of iron dextran injected supplied 500 mg of iron, 

equivalent to half of the iron requirements of pregnancy and the women who received 

it had a greater rise in mean haemoglobin at delivery (Jenkinson, 1984).

With anaemia, iron absorption is greatest in the first few weeks of treatment (which 

are critical to success) and then falls off rapidly as Hb rises towards normal, to as low 

as 2% after four months of treatment (Hallberg, 1966). Coleman et al., (1935) 

reported that haemoglobin concentration rises about 1 g/l/day and is usually back to 

normal levels within 4 to 8 weeks, depending on the severity of the anaemia. It has 

been suggested that iron therapy should continue for at least two to three months after 

haemoglobin levels return to normal in order to build up iron stores again (Pritchard 

& Mason, 1964; De Maeyer et al., 1989).

Parenteral iron therapy is often indicated in situations of poor compliance, low 

tolerance of oral iron and severe iron deficiency in late pregnancy. It provides 

complete correction of the iron deficiency and also results in replacement of the iron 

stores. Parenteral iron can be given as a series of intramuscular injections (IMI) or 

in a single dose as an intravenous infusion (Total Dose Infusion, TDI). IMI may be 

painful, can cause staining of the skin (avoided by "Z track" injection technique) and 

require several clinic attendances. There have also been reports of possible 

carcinogenic effects of local deposition of iron in animal studies (Richmond, 1959). 

TDI has been associated with severe anaphylactic reactions, especially in those with 

a history of allergy (Clay et al., 1965; Dawson et al., 1965).
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In a study by Wiersinga and colleagues (1977), comparing the effectiveness of oral 

versus parenteral iron treatment in 43 pregnant women with haemoglobin values <100 

g/1, no differences were observed in the rates of rise in haemoglobin in the two groups 

over the first four weeks although TDI led to an earlier and greater increase in 

reticulocytes which was sustained for longer than with oral iron. They concluded that 

TDI was a practical and effective method of correction of iron deficiency anaemia.

Pathak et al., (1967) in their analysis of a group of 200 pregnant women who became 

anaemic despite oral iron found satisfactory responses to TDI with a mean rise in Hb 

of 5.3 g/l/week following treatment. As expected, women with pre-treatment 

haemoglobin values of < 70 g/1 showed average increases of 12 g/l/week. The general 

reaction rate was low (1.5%) probably because saline was used instead of dextrose as 

the diluent. Nine percent of patients needed folic acid as their response to TDI was 

poor. There was also a marked decrease in the pre and post natal need for 

transfusion.

In East Africa, Kaisi et al., (1988) reviewed 623 women who had received TDI and 

compared full dose with two-thirds of the full calculated dose in terms of haemoglobin 

response and treatment. Up to 8 weeks after the infusion, there was no significant 

difference in the haemoglobin response between full and two-third dose. Thereafter 

however, the rise in haemoglobin was significantly less with the lower dose. 

Immediate and delayed reaction rates were more common with the higher dose 

although there was no difference in the number of severe reactions in both groups.

A review of some studies of TDI (Varde, 1964; Bonnar, 1965; Kwa, 1966; Johnson,

1979) showed that there was a rapid response to TDI over the first two weeks, with 

a subsequent decrease in the response rate. The highest response rates were found in 

the most anaemic women varying between 10-20 g/l/week. Poor response in some 

women was associated with folic acid deficiency either resulting from the increased 

utilization of folate associated with the increased erythropoietic response to TDI or 

coincidental. The commonest adverse reaction was local thrombophlebitis and serious 

adverse reactions were relatively few, particularly if normal saline was used as the
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diluent rather than dextrose. The introduction of regular TDI was found to decrease 

the number of transfusions necessary. Varde (1966) followed up 189 patients who had 

TDI for about one year. Of these women, 96 had become pregnant again and 48 had 

gone to term. Most of these women did not have any further iron supplements and 

at 36 weeks of pregnancy, the mean Hb was 124 g/1 demonstrating that TDI could 

have more long term beneficial effects. No long term adverse effects were noted in 

these women and this may be of importance in developing countries.

The usual rate of rise in haemoglobin following iron therapy is about 7 g/l/week 

(Coleman, 1935) while in most of the above studies in women with severe anaemia, 

with haemoglobin values of 50-70 g/1 it was often double or treble. The higher 

response rates tend to fall off after two weeks as the haemoglobin increases, and 

thereafter similar response rates are seen for TDI and oral iron. Hillman & Anderson 

(1969) demonstrated that in mild anaemia, the maximum red cell production rate was 

the same for oral and intravenous iron therapy. However, with severe anaemia, 

intravenous iron was associated with greater red cell production rates compared to oral 

therapy.

In areas where the likelihood of iron deficiency is high and where compliance is in 

doubt, parenteral iron may be useful. Although parenteral iron is more expensive 

compared to oral iron/folate combination tablets, it may be more cost effective if given 

on a selective basis considering the poor compliance with oral supplementation. The 

rapid rise of haemoglobin levels over the first two weeks means that TDI would be 

very useful for severe iron deficiency anaemia that occurs late in pregnancy, decreases 

the necessity for blood transfusion (given the HIV pandemic) and makes post partum 

haemorrhage less hazardous.

Intramuscular iron can also be given in place of TDI if facilities for TDI are not 

available. Although this requires several visits and the response rate may not be as 

rapid as with TDI, intramuscular iron may be better than oral iron as shown by 

Ogunbode et al., (1980) in Nigeria, where the mean haematocrit response to 

intramuscular iron was greater than to either 120 or 240 mg of oral iron daily.
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There was recently some controversy about whether the treatment of iron deficiency 

in non-immune or semi-immune individuals may be associated with an increased 

incidence of malaria. In Papua New Guinea, some workers (Oppenheimer et al., 1986; 

Harvey et al., 1989) reported that TDI was associated with an increased incidence of 

malaria in primigravidae, but that oral iron was relatively safe in prepubescent school 

children who were either immune or semi-immune. Another study in the Gambia 

(Smith et al., 1989) however linked treatment with oral iron with an increased 

incidence of malaria in non-immune or semi-immune children under 5 years of age. 

There is some suggestion from laboratory evidence that parasites invade iron deficient 

erythrocytes less readily than normal ones and parasite growth is slower in an iron 

deficient laboratory environment. Based on these, it might be suggested that 

appropriate antimalarial chemoprophylaxis should be administered when treating iron 

deficiency especially in the first four weeks of treatment.

1.7.2 Control of infections

The control and treatment of specific parasitic infection such as hookworm, and 

schistosomiasis, particularly Schistosoma haematobium is important because of their 

contribution to iron deficiency through chronic blood loss. In patients with iron 

deficiency anaemia not responding to iron therapy, it is important to look for these 

parasites in stool and urine samples, especially in endemic areas. In hookworm 

endemic areas, it has been suggested that an appropriate anthelminthic should be given 

routinely to all pregnant women at booking (usually after the first trimester). Other 

gut parasites are also known to interfere with the absorption of some nutrients. 

Giardia has been shown to reduce the absorption of iron (De Vizia et al., 1985). 

Routine deworming in these situations needs to be complemented by the provision of 

footwear, safe water, improved personal hygiene and environmental sanitation.

1.7.3 Dietary Modification

Nutritional advice should be an important part of routine antenatal care. One of the 

approaches for decreasing nutritional deficiencies in communities is dietary 

modification. It is often very difficult to change the long established habits of people. 

Another important constraint is the limited purchasing power of some households.
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There are also other situations in which religious beliefs compel people to become 

vegetarians. In rural India, encouraging people to consume larger amounts of their 

normal foods resulted in an increase in the total iron consumption by 25-30% 

(National Institute of Nutrition Reports, 1974 & 1975). Enhancing the bioavailability 

of iron through the consumption of iron absorption enhancers such as haem iron (eg 

meat) and vitamin C and reducing the ingestion of absorption inhibitors such as tannin 

and phytates. Increasing the intake of fruits and vegetables which are both good 

sources of folic acid and vitamin C would also be very helpful. Unhelpful habits such 

as the prolonged cooking of vegetables or the use of excessive water in the cooking 

of vegetables should also be discouraged.

1.7.4 Food Fortification

Unlike dietary modification, this requires very little cooperation from the community 

and may not significantly affect the price of food. The major constraint here is the 

identification of a suitable food that is widely consumed to serve as the vehicle. Some 

industrial countries use bread made with iron-fortified flour. In India, salt has been 

used as a vehicle for providing an additional iron intake in adults of 10-15 mg/day 

(Working Group on Fortification of Salt with Iron, 1982). In Thailand, fish sauce has 

been used to increase haematocrit levels (Garby & Areekul, 1974; Tuntawiroon et al.,

1980). In Chile, the use of a milk formula fortified with iron and vitamin C has been 

found to reduce the prevalence of anaemia at 15 months of age from 15% to 2% 

(International Nutritional Anaemia Consultative Group, 1986). The addition of iron 

to curry powder was successful in improving the iron status among Asians in Durban, 

South Africa, a population with a high prevalence of iron deficiency (Ballott et al., 

1989). Food fortification requires some industrial infrastructure which is not available 

at present in Africa.

1.8 SICKLE CELL DISEASE

This is a genetically inherited haemoglobinopathy which mainly affects the Negro 

race. It is characterised by the presence of the sickle-cell haemoglobin in which there 

is a substitution of the sixth amino acid in the beta chain where valine replaces 

glutamic acid of the normal adult haemoglobin. The severe form which is the
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homozygous form is referred to as "sickle cell disease" and the heterozygous form 

(which is relatively harmless) is referred to as "sickle cell trait." Each year over

100.000 infants are bom with sickle cell disease, with the great majority being in 

Africa. Sickle cell trait on the other hand is carried by about 60 million people of 

whom about 50 million are also in Africa. In rural tropical Africa, the majority of 

children with sickle cell anaemia die from anaemia and infection before reaching the 

age of four years of age. Consequently, sickle cell anaemia is a less important cause 

of anaemia in pregnancy compared to iron and folate deficiencies and malaria. 

However, this pattern should be expected to change as the number of girls with 

sickling syndromes is likely to increase with improved social conditions and better 

medical care. The natural history of sickle cell disease particularly during pregnancy 

differs in different parts of the world. The disease is believed to have a far worse 

prognosis in Nigeria (Fullerton & Watson-Williams, 1962) than in America (Charache 

et al., 1980).

1.8.1 Pathophysiology

The clinical effects of the presence of Haemoglobin S are dependent on the peculiar 

and specific property which becomes manifest under conditions of anoxia. The cells 

acquire bizarre shapes due to the alteration in the state of the haemoglobin which 

forms rigid linear "stacks" consisting of parallel fibres of haemoglobin molecules. On 

electron microscopy, these fibres are seen as a helical structure rather like a rope. 

Normal haemoglobin tends to form similar stacks even when oxygenated. If the 

anoxia persists, the erythrocytes containing haemoglobin S will undergo sickling in the 

blood vessels causing various clinical manifestations. The two major effects of the 

polymerization of deoxyhaemoglobin are vaso-occlusive lesions and a chronic 

haemolytic anaemia. The vaso-occlusive lesions are responsible for the repeated 

attacks of pain characteristic of sickle cell disease and they can be precipitated by 

infection, dehydration, exposure to cold or no obvious reason. When sickling occurs 

in the pulmonary vasculature, it results in acute dyspnoea and pleuritic chest pain 

("acute chest syndrome"). An acute decrease in haemoglobin can be superimposed on 

the chronic haemolytic state due to transient bone marrow aplasia ("aplastic anaemia") 

or massive sequestration of red cells in the spleen causing rapidly developing
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splenomegaly and profound anaemia ("sequestration crisis"). The children with sickle 

cell disease are more susceptible to Pneumococcal infection and death in them is often 

associated with acute infection or a sequestration crisis (Fleming, 1989c). 

Complications which can occur in those who survive to adult life include aseptic 

necrosis of the femoral heads, ocular damage and chronic renal disease.

1.9 HUMAN IMMUNODEFICIENCY VIRUS (HIV)

Infection with HIV is becoming increasingly common worldwide, and in Africa the 

prevalence in men and women is approximately the same. The seropositivity rates in 

antenatal clinics ranges between 6-24% (Fleming, 1988). In Ndola, Zambia, only 1/37 

pregnant women with severe anaemia had AIDS (Fleming, 1989b). The diagnosis of 

AIDS should be entertained in anaemic pregnant women who also have evidence of 

leucopenia and thrombocytopenia.

The epidemiology of AIDS in women in industrial countries appears to be different 

from that of their counterparts in Africa. It has been suggested that pregnancy does 

not lead to progression of the disease based on the finding that in industrial countries 

women in their first pregnancy subsequent to HTV infection usually remain symptom- 

free. In African women however, studies have shown that the clinical course of AIDS 

is accelerated during pregnancy with associated high rates of maternal and perinatal 

mortality (Fleming, 1988).

The prevention of anaemia in pregnancy reduces the risk of unnecessary blood 

transfusions, and thereby the risk of transmission of HIV. Fleming (1988) has 

reported that there is a high prevalence of HIV seropositivity among donors varying 

between 4-18%. Thus, it is all the more important to prevent anaemia of pregnancy 

in the first place. The mechanisms of anaemia in subjects with AIDS are not well 

understood but the clinical findings suggest that iron deficiency may occur. There are 

evidently many factors contributing to pregnancy anaemia. The relative importance 

of these differ between populations and even within the same population. Despite the 

recognition of many ’risk factors’ for pregnancy anaemia, the prevalence of anaemia 

among pregnant women remains disturbingly high. Most of the studies in Nigeria
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were performed over 20 years ago. A pilot study had shown that anaemia occurred 

in 68.3% of pregnant women in Lagos (Ejidokun, 1991). This unsatisfactory state of 

affairs was the stimulus to the present study.

1.10 MATERNAL HEALTH

1.10.1 Maternal mortality

The achievement of remarkable goals in child health in the decade of the 1980’s 

through the Child Survival Revolution resulted in the unacceptably high levels of 

maternal mortality particularly in developing countries becoming the next focal point 

for global consideration.

It is estimated that annually, half a million maternal deaths occur as a result of 

pregnancy-related conditions and 99% of these deaths occur in the developing 

countries of the world (WHO, 1985). This has been expressed graphically as a jumbo 

jet crashing every four or five hours with all the passengers being women in the 

reproductive period (Potts, 1985). The average lifetime risk of dying of maternal 

causes which has been estimated to be 1 in 15 in some developing countries is only 

1 in 10,000 in some parts of Northern Europe (Royston & Armstrong, 1989).

1.10.2 Maternal morbidity

The magnitude of maternal morbidity is not well appreciated due to a lack of clinical 

and epidemiological research both in developed and developing countries. However, 

it is thought that the number of women who are suffering from illness or disability 

associated with pregnancy and childbirth is high. The only available estimate in the 

literature is based on a study of 270 women in an Indian village (Datta et al., 1980). 

This study estimates that for every maternal death, there are sixteen episodes of 

maternal illness. If this estimate is correct, it means that possibly about 8 million 

women are experiencing non-fatal pregnancy-related complications every year.

In 1987, the Safe Motherhood Initiative was launched to reduce maternal mortality and 

morbidity (Mahler, 1987). Since then, several activities and programmes have been 

set up to enhance the health of women in developing countries. Monitoring the

57



effectiveness of these programmes is however thwarted by inaccuracy or lack of 

baseline information and practical or methodological difficulties in monitoring trends.

1.10.2.1 Existing sources of information on maternal health

In developing countries, the principal sources include-health services, population-based 

surveys, continuous surveillance systems and vital registration in the case of mortality 

(Campbell & Graham, 1990a). Other sources include research establishments, 

women’s groups or non-govemmental organisations. Different techniques are used for 

data collection by these sources such as questionnaire, focus group discussions or 

clinical examinations. In order to address adequately the multiple aspects of maternal 

health, multiple data sources are needed (WHO, 1986).

Health services data are primarily facility-based with the result that an apparent pattern 

may be an artefact of the source. The catchment area and selectivity of the population 

utilizing the services affects the representativeness of the patterns of the health 

outcome. Such data sources tend to be biased because many women deliver at home 

with the result that there is an over-estimation of all morbidity and certain 

complications for which women are likely to go to the hospital such as obstructed 

labour and an underestimate of some other complications. This can be attributed to 

the fact that women who deliver in hospital are more likely to have received better 

antenatal care and to be more educated.

The currently available health service information has a limited content coverage as 

it fails to consider important antecedents of maternal health related to women’s status 

such as the home circumstances of the women and its focus on negative outcomes.

The information from women presenting at fixed health facilities are a reflection of 

illnesses which are considered to be appropriate in that social context and responsive 

to modern professional care. Women in developing countries are rarely encouraged 

to express their opinions on important illnesses faced by them and where they have, 

these have not had any influence on the provision of care except for exceptional cases 

such as the SOS Corpo in Northeast Brazil (WHO, 1990b).
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Population-based surveys have a potential of addressing some of the drawbacks of 

health facility sources. They are useful in identifying the coverage, accessibility and 

acceptability of maternal health services. Patterns and trends of health outcomes that 

are rare can also be discerned. However, they are currently under-utilized (Graham 

et al., 1990a), and even when they are used, their use reflects a narrow concept of 

maternal health defined in 2 main aspects viz - fertility behaviour and concerns with 

child health.

Multi-purpose surveys constitute an efficient approach which recognises the expenses 

involved in all primary data collection. The best way to overcome the limitations of 

the different data collection methods is to combine different sources of information 

such as morbidity surveys plus hospital records. This would provide a better estimate 

of the numbers of women who experience complications in pregnancy, the types of 

complication and the major risk factors for serious morbidity and death.

1.10.2.2 The need to improve the quality of data

The currently available information on maternal morbidity and mortality is inadequate 

(WHO, 1986; Howard, 1987; Germain, 1989) and there is a need for improvements 

in the quality and quantity of data on women’s health.

1.10.2.3 Techniques for measuring Maternal health

The range of techniques for measuring maternal health at present is limited. The 

reliability of the responses given by women to questions on health-related issues vary 

depending on three main factors: firstly, the nature of the health outcome such as 

severity, secondly, the context of questioning such as clinic as opposed to the home 

and thirdly, individual factors such as discrepancies between respondent’s perception 

of health and illness and the biomedical view of the investigator, and reluctance to 

reveal sensitive details. At present, these factors are not well understood (Graham et 

al., 1990b).

Another major problem with morbidity surveys is the validation of self-reported 

information. Retrospective survey data on pregnancy-related illnesses may be subject
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to recall bias depending on the outcome of the pregnancy, and whether the pregnancy 

was planned. The time interval between pregnancy and the survey can also affect 

recall. In a study in rural Senegal, on causes of death among children, parents gave 

the most complete information on duration of illness and specific symptoms between 

three and nine months after the death (Garenne & Fontaine, 1986).

1.11 THESIS OVERVIEW

This introductory chapter has presented a general overview of anaemia in pregnancy 

and a summary of currently available literature on maternal health with particular 

reference to maternal morbidity. It also includes the rationale for the present study.

Chapter 2 describes the study community and the research design with reasons for the 

choice of the study areas.

Chapter 3 presents the main research findings in this study including risk factors for 

anaemia in pregnancy.

Chapter 4 describes the biochemical changes associated with anaemia with particular 

reference to iron, acute phase proteins and vitamin A.

Chapter 5 discusses community attitudes and dietary patterns in relation to pregnancy 

anaemia.

Chapter 6 gives a summary of the entire thesis and concludes by suggesting 

recommendations for achieving improved micronutrient status among pregnant women.
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CHAPTER 2 - STUDY COMMUNITY AND RESEARCH DESIGN
2.1 THE COUNTRY: NIGERIA

2.1.1 Geography

The Federal Republic of Nigeria is one of the largest countries in Africa and the 

largest of all the West African coastal states. It lies between latitudes 4° and 14° 

North of the Equator and between longitudes 2° and 14° East of the Greenwich 

Meridian. Thus, it is entirely within the Tropical zone. It is bordered to the east by 

the Republic of Cameroun, in the north-east by the Chad Republic, in the north by 

Niger Republic, in the west by Benin Republic and the southern coastline is bathed 

by the Atlantic Ocean. The longest distance from east to west is more than 1,120 

kilometres while from north to south, it stretches to 1,040 kilometres.

Nigeria has an abundance of natural resources including a land mass estimated at 

930,000 square kilometres. It has over 900 kilometres of coastal waters which when 

combined with the 320 kilometres Exclusive Economic Zone and the vast resources 

of the rivers and lakes provide enormous fishery resources.

Located on the lower part of the great African continental plateau, Nigeria is 

comprised of several plateaux occurring at elevations of 610 metres, 915 metres and 

1220 metres above sea level. The coastal areas are characterised by soft, rocky 

undulating plains which become waterlogged during the rainy seasons. In the western 

states and in the central part of the northern states, the characteristic land forms 

consist of high plains with broad shallow valleys dotted with numerous hills and rocky 

outcroppings. The country’s most prominent relief features include the Udi hills and 

the Jos and Biu Plateaux, both of which are dotted with extinct volcanic cones. The 

plateau area reaches a height of over 1800 metres in the Jos Plateau.

The country has three main rivers: the Niger, Benue and Cross rivers. The Niger has 

numerous rapids and falls but the Benue, water-level permitting, is navigable 

throughout its length. At the delta where they break up into a network of creeks and 

waterways, they provide valuable means of navigation. Similarly, forest resources are 

a source of immeasurable wealth in terms of timber, fodder, animal protein (wild life)
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and recreation. In addition, the country is blessed with a wide variety of other 

resources among which are fossil fuels (petroleum and coal), ferrous and non-ferrous 

minerals.

2.1.2 Climate

Although Nigeria is wholly within the tropics, its climate varies from the typical 

tropical (hot and humid) at the coast to sub-tropical further inland. There are two 

well-marked seasons: the rainy season lasting from April to October and the dry 

season from November to March. Temperatures are generally high, and increase from 

South to North, resulting in widely divergent physical features. The temperature at 

the coast rarely exceeds 32°C but humidity can be as high as 95 percent. Rainfall 

varies greatly, and the annual rainfall is up to 4,000 mm in the south. The climate is 

drier further north where extremes of temperature ranging from 45°C to 60°C are 

common and there are occasional sand storms. The plateau area can be winter-cold 

in some months of the year and is a good tourist attraction.

The country is influenced by two main wind systems: the moist, relatively cool 

monsoon wind that brings rain from the Southwest, and the hot, dry. Harmattan wind 

blowing from the Sahara, between December and February, which brings dust and 

high temperatures during the day, and low temperatures at night. The main vegetation 

belts run east to west, parallel to the equator. Mangrove and freshwater swamps 

occur along the coast and in the Niger Delta. Slightly inland are found dense tropical 

rain forest. Tree-studded savannah occupies roughly half of the area north of the 

forest belt and semi-desert conditions appear in the Lake Chad region.

2.1.3 Agricultural production and food availability

The diverse climatic and soil conditions of Nigeria allow a wide range of agricultural 

activities. About 75% of the country’s total land area is suitable for various forms of 

agriculture - arable farming, forestry and animal husbandry. Livestock production is 

primarily in the northern parts of the country where the savannah grassland provides 

excellent grazing lands for animal husbandry and the bulk of the country’s meat 

supply comes from this region.
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Rain-fed agriculture is generally practised, while irrigation is carried out along the 

large rivers and dams. In the north (dry savannah), sorghum, millet, maize, 

groundnuts and cotton are grown; in the middle and south, cassava, yams, plantain and 

maize are grown, with rice cultivation in the river basins. Cocoa, the main 

agricultural crop still grown for export, is grown in the south-west and oil palms in 

the south-east. Prior to the petro-naira era, oil palm was the main foreign exchange 

earner.

Food imports and food prices continued to rise at very high rates through the 1970’s 

and 80s. Between 1980-85, retail prices increased by more than 20%. The main 

agricultural imports in 1984 were wheat (1.1 million tons), sugar products (990 000 

tons), rice (213 000 tons) and malt (135 000 tons). Maize, vegetable oil, fish and 

milk are also imported. Recently, agricultural production has revived modestly, due 

partly to more favourable weather conditions but primarily to policies including a ban 

on imports of key conunodities such as maize, rice and wheat, and incentives to 

stimulate export crop cultivation (Idusogie, 1987; Economic Intelligence Unit, 1988- 
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Despite an upturn in agricultural production, availability of food per caput has not kept 

pace with the rate of population increase. Food production increase per annum is 

under 2%, while the population is increasing at the rate of 3.5% (Idusogie, 1987). 

The 1987 Food Balance Sheets put the per caput daily energy supply at 2053 kcals 

and the protein supply at 44 g. These figures indicate a decline in per caput food 

availability since 1961 (See Appendix A).

Cereals, roots and tubers together account for the major part of the total calorie supply 

(47% and 25% respectively), while animal products contribute less than 2%. Fat 

supplies nearly 17% of the total calories and protein nearly 9%. The contribution of 

pulses, nuts and oilseeds has fallen gradually over the last two decades (See Appendix 

A). In 1988, agricultural products represented 36% of the Gross Domestic Product 

(GDP) while the crude oil and wholesale industry represented 20% each.
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2.1.4 Food consumption

Dietary habits and feeding practices vary with tribe, ethnic group and geographical 

location. In the savannah areas of northern Nigeria, cereals such as millet, sorghum, 

rice and maize provide about 70% of the energy and protein needs (FAQ, 1990). In 

the rain forests and sub-savannah areas of the south, roots and tubers such as yams, 

cocoyams and cassava are the main staples. These staples are usually mixed with 

legumes, pulses, meat, fish, various seeds and nuts and with leafy green vegetables. 

The main legumes consumed are cow peas and groundnuts.

In general, two or three meals are eaten daily. The contribution of street foods to the 

diet among the urban population is significant. There is undocumented evidence that 

a large majority of school children in the cities (especially Lagos), perhaps up to 80- 

90%, take their breakfast from street vendors (PAO, 1990). In a study of street food 

consumers in Ibadan (Akinyele, 1987), more than one-quarter (28%) of the study 

population consumed more than one meal a day from street vendors.

Food consumption varies according to the season; the "hungry season" (March - 

April/May), is just before and at the beginning of the rains, and a "season of surplus" 

(October - November) immediately follows the harvest. Intake levels, which may be 

just barely adequate during the season of surplus, often fall sharply during the hungry 

seasons.

In 1987, a food consumption patterns survey conducted showed that in general, nuts 

and seeds are not as widely consumed in the north as in the south. A wide range of 

fruits, ranging from citrus to berries, are eaten on a seasonal basis either raw, blanched 

in hot water or slightly roasted.

The first and only National Nutrition Survey (1965) and other surveys conducted by 

the Department of Nutrition of the University of Ibadan between the mid 1960s and 

early 1970s show that in the northern areas, average per caput daily intake was 1778 

kcals and 44 g protein, in the western areas 1613 kcals and 42 g, in Abia/Enugu 

(formerly Imo/Anambra) states 2470 kcals and 67 g. In the south-eastern part of
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Nigeria (comprising of Rivers, Cross Rivers and Akwa-Ibom states) 2111 kcals and 

58 g protein. The average energy intake of most Nigerians currently falls below the 

FAO recommended values (FAO, 1990).

When the consumption of specific food groups was examined, the northern areas 

consumed the highest amount of cereal (276 g) and milk (99 g). In other areas, 

starchy roots and tubers provided most of the energy, with consumption averaging 69 

g per caput per day in Edo (formerly Bendel) state followed by Abia and Enugu 

states. The highest consumption of legumes, seeds and nuts was 18 g in Abia and 

Enugu states and the lowest consumption was in the north (9 g). In the southeast and 

west, animal protein sources were equally divided between meat and fish. The daily 

per caput consumption of animal proteins was 67 g among the southwestern groups 

and 19 g among the southeastern groups.

Table 2.1 Food Consumption Surveys

Source/Y ear Location Average Intake

Kcals Protein (g)

Akinyele, 1987 (1963-70) North 1778 43.7

Western state 
(Yoruba)

1613 41.7

Mid-West (Bendel) 1545 49.2

East-Central (Imo & 
Anambra)

2470 66.8

South-East (Rivers, 
Cross Rivers, Akwa- 

Ibom)

2111 58.0

* These studies involved people of both sexes from all age groups although the sample sizes were not 
indicated.

Source: Data compiled by the Federal Ministry of Health, Primary Health Care 
Department, Family Health Division, Nutrition Section, Ikoyi, Lagos.

The 1982-1983 nation-wide study of food consumption patterns (NISH), based on 

expenditure reported that rice, yams and beans are as commonly eaten as cassava. 

According to this survey, during the surplus period Nigerians consumed 2048 kcals
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and 62 g protein per caput daily. During the period of scarcity (hungry season), 

intake levels averaged 1666 kcals and 50 g protein. In 1987, Oguntora & Oguntora 

reported an average daily intake of 2550 kcals for adult females and 2951 kcals for 

adult males.

According to a study among school children (Addo, 1987), protein intake is higher in 

the savannah areas and scrubland, where seafood supplements, yams and cassava are 

available, than it is in the rain forest and derived savannah areas (1.97-2.29 g/kg 

body weight, compared with 1.38-1.83 g/kg body weight) \

These studies have shown considerable deficiencies of energy and protein intake but 

shed little light on micronutrient intake, bioavailability or status.

2.1.5 Nutritional status and health related factors

Malnutrition and undemutrition in Nigeria affect all age groups, are widespread and 

present serious problems in some areas. Kwarshiokor and marasmus are evident and 

as a result, morbidity and mortality are high among infants and young children. 

Between 1980 and 1987, one-quarter (24%) of all children under the age of five were 

malnourished to some degree and one-fifth (21%) of those under two were wasted 

(UNICEF, 1989). In addition, one-quarter (25%) of all births between 1982 and 1987 

were low birth weight babies.

The Nationwide Health and Nutrition Status Survey (HANSS), conducted in 1983-84, 

reports that one-fifth o f Nigerian children under five were wasted (weight-for-height 

less than -2 SD). Overall, little urban/rural difference was found in the prevalence of 

wasting, with a few notable exceptions. An earlier study conducted in Anambra State 

between 1978 and 1980 reported that up to 30% of certain age groups were suffering 

from acute malnutrition (Nnanyelugo, 1983). Baseline studies conducted in 1987 in 

four Local Government Areas showed that 26-34% of children in the areas studied

^Derived Savannah is the area north of the rain forest which 
has somewhat less rainfall and similar climatic conditions as the 
rain forest and vegetation similar to that of the savannah.
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were mildly undernourished, 17-27% were moderately undernourished and 7-17% 

were severely malnourished (UNICEF, 1987, unpublished). Other anthropometric 

studies (Fashakin et al., 1987) have shown that the incidence of stunting is higher than 

wasting.

The National Demographic and Health Survey (NDHS) in 1990 indicated that nearly 

1 in 5 children die before their fifth birthday. Of every 1,000 babies bom, 87 die 

during their first year of life. Mortality is higher in rural than urban areas and higher 

in the North than in the South. Undernutrition may be a contributory factor to 

childhood mortality levels. The NDHS further shows that 43 percent of the children 

under five are chronically malnourished.

Maternal death rates in Nigeria are very high, and there is a high incidence of 

malnutrition among pregnant and lactating women. UNICEF ranks the Nigerian 

maternal mortality rate as the second highest in the world. The often quoted figure 

is 15 per 1000 live births. Data collected by the Federal Ministry of Health from 

1981 hospital records show the national maternal death rate at 15 per thousand live 

births and 17 per thousand for all births. Although there is a paucity of scientific 

evidence gathered to explain this exceptionally high death rate, maternal malnutrition, 

undemutrition, iron and folate deficiency, combined with poor obstetric care, are 

believed to be the main causes.

Preventive and curative health services are yet to reach many women and children. 

Mothers received no antenatal care for one-third of births and over 60 percent of all 

babies are bom at home. Only one-third of births are assisted by doctors, trained 

nurses or midwives. A third of the infants are never vaccinated, and only 30 percent 

are fully immunised against childhood diseases (NDHS, 1990).

Protein energy malnutrition is common among pregnant women and weight gain 

during pregnancy average only about 5 kg in many communities. The high incidence 

of low birth weight babies in Nigeria which is among the highest in the world is also 

a reflection of the poor nutritional status of some pregnant women. Various studies
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have reported incidence rates of low birth weight ranging from 9.6% to 23.1% 

(Osuhor, 1976; Oduntan, 1977; Omu et al., 1982; Oyedeji et al., 1982; Ogbeide et al., 

1983). In addition, studies in parts of Nigeria show unsatisfactory lactation and 

breast-milk failure as contributing to malnutrition among infants and children 

(Idusogie, 1987).

In a study of 30 women conducted in Ile-Ife, using weight-for-height and triceps 

skinfold measurements, three-quarters of the women were found to be suffering from 

mild or moderate malnourishment (Ojofeitimi, 1984). This can be taken as a 

reflection of the poor nutritional status of women of child-bearing age.

Anaemia is also a common problem among women and children. In a study in Ile-Ife, 

52% of women of child-bearing age were found to have haemoglobin levels below 

102 g/1 (Akinkugbe, 1968) and in a study of children in Igbo-Ora, 33% of children 

aged 1-10 years were found to be anaemic (Akinkugbe, 1978).

Hospital out-patient records show that avitaminosis, protein malnutrition, diseases of 

the thyroid and anaemia have high prevalence rates. A report prepared for the WHO 

Monitoring Unit ranks deaths from endocrine, nutritional and metabolic diseases 

among the first 10 causes of hospital deaths between 1978 and 1981 (Federal Ministry 

of Health, unpublished).

2.1.6 DEMOGRAPHY

2.1.6.1 Total Population

Several efforts have been made at collecting demographic data through population 

census, vital registration and sample surveys. There was a census conducted in 1963 

which was the basis of official population projections until the census conducted in

1991. Demographic surveys were conducted in 1965/66 by the Federal Office of 

Statistics (FOS) for Rural Population. In 1980, the National Population Commission 

(NPC) conducted another survey, while in 1981/82, the Nigerian Fertility Survey was 

conducted by the National Population Commission in collaboration with the Institute 

for Resource Development of the United States of America. The total fertility rate
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was estimated to be 5.9 children per woman. One reason for the high fertility is that 

the use of contraception is limited, with only 6 percent of married women using a 

contraceptive method (NDHS, 1990). Another factor is the early age at marriage and 

childbearing in Nigeria.

Nigeria is the most populous country in Africa containing approximately 25% of the 

total African population. It is among the ten most populous countries in the world. 

Table 2.2 below shows the ranking of countries in the world based on their estimated 

total population in millions in 1993.

Table 2.2 Estimated population of the ten most populous countries in the world 
in 1993

Country Estimated Population in millions in 1993

China 1205.2

India 896.6

USA 257.8

Indonesia 194.6

Brazil 156.6

Russia 148.3

Pakistan 128.1

Japan 125.0

Bangladesh 122.1

The officially accepted population of Nigeria based on a census conducted in 1991 is

88.5 million. This census showed that there are about 44 million males in the country 

and 43 million females (National Population Commission, 1992).

2.1.6.2 Population Growth Rates

Based on the recently concluded census, the current rate of population growth is said 

to be 2.1% (National Population Commission, 1992). The population is still 

predominantly rural with about 70% living in the rural areas, the majority of whom 

are women. The figures obtained from the population census is a clear departure from 

previous estimates (See Table 2.3 overleaf).
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Table 2.3 Population growth rate 1960-2000 (Projected)

Year 1960 1965 1975 1985 1990 1992 2000

Population 50.8 58.1 74.9 101.8 115.4 122.9 165.0

Source: National Population Commission

2.1.6.3 Population Density

The overall population densities for 1963/4 and 1989 were 60 persons per square 

kilometre and 121 persons per square kilometre respectively, and this shows a two

fold increase in the population density between 1963 and 1989. Given the population 

figure of 1991, the present population density is about 96 persons per square kilometre 

which shows a decline from 1989 estimates.

The largest number of densely populated urban areas is located in the South-west, 

where the biggest cities are Lagos (6 million), Ibadan (2 million), Ogbomosho, 

Oshogbo, Ilorin and Abeokuta. In the north, the population centres are widely 

scattered and range in size from 1 million (Kano city) to several hundred thousands. 

Very high rural population density and relatively uncrowded cities are found in the 

south-east (Economic Intelligence Unit, 1988-89 Report) such as in the Ibo/Ibibio 

areas which have a population density of 922 persons per square kilometre. Lagos 

State has the highest population density with 1625 persons per square kilometre. The 

population density in the North ranges from about 35 in Niger to 130 in Kano.

2.1.6.4 Urban Population Growth Rate

Internal migration, especially from rural to urban areas, has been one of the important 

demographic themes of modem Nigeria. High rates of migration and natural increase 

has produced very rapid urban population growth. The average annual urban growth 

rate between 1968 and 1980 was estimated at 4.1% but between 1980 and 1985, the 

growth rate dropped to 3% (UNICEF, 1990). It is believed that the city of Lagos may 

be growing by as much as 10% a year.
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2.1.6.5 Ethnie Groups

Nigeria has about 380 ethnic groups. The major groups are Hausa-Fulani in the north, 

the Yoruba and Ibo in the south. Together these main tribes with the Edo, Efik, 

Urhobo, Kanuri, Tiv, Edo, Nupe, Ibibio and Ijaw groups account for nearly 80% of 

the total population. English is the official language of Government and business, 

however, other major recognized languages include Elausa, Yoruba and Ibo.

Nigeria is a secular state with the inhabitants practising several religions. Islam and 

Christianity are the two main religions of the country; the third important religion 

being the indigenous traditional religion. The overwhelming majority of the northern 

population and a large part of the total population are Muslim. Christianity is 

prevalent in the south, and accounts for one-third of the total population.

The Nigerian society is predominantly patrilineal though pockets of matrilineal culture 

exist. The position of the man as the head of the household or family is well 

recognised. The household usually includes members of the extended family.

2.1.6.6 Age structure

The age structure of the population is young, with approximately 47% of the 

population under 15 years of age. In most developed countries, there are two or three 

persons of working age for each dependent child. However, in Nigeria as a result of 

persistently high fertility and declining mortality there is only one person in the 

economical productive age of 15-64 years for each dependent child. In 1990, the 

National Population Commission estimated that males aged 15-63 years, and females 

aged 15-49 constituted about 49.6% and 24% of the total population respectively. 

Employment, according to the 1982-83 national household survey, is 59% in urban 

and 57% in rural areas (National Integrated Survey of Households). Infant and child 

mortality rates, although declining significantly over the last 20 years, remain high.

The Nigerian gpvemment, in recognition of the demographic trends and inherent 

problems, introduced a population policy in April 1989. The main components of this 

policy were:
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i) To provide family planning services as a means of 

reducing the level of fertility and improving the health status of mothers 

and children.

ii) Reduction of Infant M ortality Rate and Under-5

mortality rate as well as Maternal morbidity and mortality rates through 

intensified implementation of the national health programme.

iii) To improve the role and status of women in development

iv) To improve the role and responsibilities of men in family life, and

v) Population education and information.

While nutritional deficiencies were not highlighted in this policy, they are obviously 

crucial determinants of morbidity and function.

There are indications of the favourable impact of the population policy and the various 

programmes that emanated as a result of the policy, given the census figures of 1991.

2.1.7 Administration

The administrative setup in Nigeria is structured into three tiers: - The Federal 

Government at the top, the State Government at the middle and the Local Government 

at the bottom. The Local Government relates directly with the grassroots where the 

majority of Nigerians are expected to benefit from their services and programmes. 

There are at present 30 states, a Federal Capital Territory headquartered in Abuja and 

a total of 589 Local Government Areas (LGAs).

2.1.8 Health

There are three tiers of health services in Nigeria - the primary, secondary and tertiary 

health services. The primary health service is closest to the people and is 

constitutionally the responsibility of the Local Government. The secondary health 

service caters for problems which cannot be solved at the Primary health care level. 

Services are provided in general or district hospitals which are supervised by the State 

governments. The tertiary health service is the most sophisticated and costly both for 

patients and the government. Services are provided in teaching and specialist hospitals
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and these are supervised by the Federal Ministry of Health. The tertiary health service 

deals with the most difficult cases referred from the secondary health care system. 

To provide more effective supervision and support, the Federal Ministry of Health 

divided the country into four health zones designated "A" to "D". The composition 

of the zones and their headquarters are as shown in the table below:

Table 2.4 The Four health zones in Nigeria

Zone Headquarters States included

A Enugu Akwa Ibom, Anambra, Benue, Imo,

Rivers

B Ibadan Edo, Delta, Lagos, Ogun, Ondo, Oyo

Kwara, Osun

C Kaduna Abuja (Federal Capital Territory),

Kaduna, Katsina, Niger, Sokoto

D Bauchi Bauchi, Bomo, Gongola, Kano,

Plateau

2.1.9 Access to services

Literacy rates in Nigeria vary widely across the states and show striking male/female 

and urban/rural differences. Literacy is higher in urban population than rural (54% 

compared with 27% respectively) and urban males are the most literate among the 

entire population (National Integrated Survey of Households (NISH), 1982-83). Two- 

thirds of urban males (66%) compared with slightly more than one-third of rural males 

(37%) in the NISH study were literate. In contrast, 43% of urban and only 19% of 

rural women were literate. Literacy in 1985 was estimated at 44%. The school drop

out rate was high, with only about one-third (31%) of children enrolled in grade I 

between 1980 and 1986 completing primary school.

Safe drinking water is available to about 33% of the population (58% urban and 23% 

rural). In the 1982-83 NISH survey, 54% of rural dwellings had no toilets, 42% had 

no bathrooms and 26% had no kitchens. The figures for the urban centres were 17%,
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8% and 10% respectively. Virtually all (97%) of the rural dwellings had a pit toilet, 

while in urban dwellings, 70% had a pit toilet, 16% a pail and 14% a water closet.

Health services are available to most of the urban population (75%) but to less than 

a third of the rural population (30%). Lack of good obstetric care, especially among 

the poorer rural communities, is considered to be a serious problem. A total of 83014 

hospital beds were reported to be available by the Federal Office of Statistics in 1982.

2.2 THE STUDY AREAS

The study was conducted in three sites (one peri-urban slum area - Amukoko); and 

two rural coastal areas (Ibese and Irewe). All these areas fall within the Ojo Local 

Government Area, which is one of the 15 Local Government Areas (LGAs) in Lagos 

State. It was carved out of Badagry Local Government Area in May 1989.

Ojo Local Government Area is situated in the South-West part of Lagos state and 

consists of both upland and riverine areas. It is bounded in the North by Alimosho 

and Oshodi/Isolo LG As, in the North-East by Lagos Mainland LG A, in the South by 

the Atlantic Ocean, in the West by Badagry LGA and in the East by Eti-Osa LGA. 

It has a land area of 234 square kilometres with a population of 1,011,808 made up 

of 538,214 male and 473,594 females and a population density of 4324 persons per 

square kilometres (Health Department Ojo LGA, Lagos State). Its urban:rural 

population ratio is 60:40. There are three main ethnic groups - the Aworis, who are 

the indigenes, the Yoruba and the Igbo. The three main religious beliefs here are 

Christianity, Islam and African traditional religion.

2.2.1 Infrastructural Facilities

Transportation by land involves using lorries, buses, taxis, motorcycle and bicycle. 

Motorboats and paddle canoes are used in the riverine areas. Electricity is available 

in the urban and suburban areas and a few rural settlements through the rural 

electrification projects although the supply is often erratic. Access to potable water 

is generally poor. Only 31.6% have access to pipe-home water. About 56% use well 

water and about 11.7% use water purchased from tankers.
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2.3 THE STUDY SITES

2.3.1 Study site one: Amukoko

This is a densely populated slum area of Lagos inhabited by people mostly of the 

underprivileged class from the different tribes of Nigeria with a dominance of Yoruba. 

The estimated total population living within the defined target area of the clinic is 

79,226 (1990), 50% of whom are less than 12 years of age (Health Department, Ojo 

LGA). The population structure is typical of urban communities in developing 

countries. The population experiences constant migration in and out due to job 

instability and frequent evictions by landlords. It is a particularly vulnerable 

community because the main occupation is petty trading and temporary unskilled 

work.

Located in a swampy part of Lagos, Amukoko is bordered by canals of stagnant dirty 

water often polluted by human waste. Access to the community is by tarred roads that 

are in a poor condition and are often subject to flooding, particularly in the rainy 

season. Most other roads within the community are mud roads.

Housing in Lagos is generally in short supply and there is a lot of pressure on urban 

communities, such as Amukoko, where there is overcrowding and lack of privacy. In 

this community, housing consists of rooms within buildings occupied by many 

families. There is usually a central corridor with rooms rented by different families 

on either side. The corridor is often congested with belongings spilling over from the 

rooms as well as kerosene cooking stoves. Most houses have a small backyard, a 

washing area, a communal kitchen and one or two pit latrines.

The typical room houses at least seven people, but sometimes up to ten, including 

adults and children. The buildings are often in close proximity and as a result of the 

lack of space, children are often found playing on the streets. Landlords in the area 

have a deliberate policy to keep families in the houses consisting of mixed tribes and 

families coming into the area have to pay up to three years rent in advance in addition 

to other fees. The water supply consists mainly of water storage tanks supplied by 

commercial dealers and wells. The dealers get water from sources varying from
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streams to the public water supply system. There is an electricity supply to the area 

which is often erratic. Refuse disposal is usually directly into the open drains and the 

canals. Some sewage disposal occurs likewise. Pit latrines in the houses are emptied 

approximately twice annually because of heavy usage.

2.3.2 Major Health Problems in the Community

Coverage of the community by adequate public sector health care is poor. St. 

Theresa’s Primary Health Care Centre is the main health care provider in this area, 

and cases which cannot be handled at this level are referred to the next referral centre 

which happens to be a tertiary centre because there is no readily available public 

sector secondary level facility in the area. Some patients seeking referral patronise 

"private" maternity centres which abound in this area. There are also many patent 

medicine stores, traditional health care practitioners and faith/spiritual healers.

Mothers receiving antenatal care from the clinic often have to deliver their babies in 

various places as shown in the table below:
Table 2.5 Place of delivery of last baby among women attending the Well baby 
clinic and the first antenatal clinic

Place of delivery n % ANC at ST (n)

Home with help 26 5.2 11

Home without help 32 6.4 9

Herbalists 99 19.7 53

Private hospital 249 49.5 90

Govt, facility 62 12.3 16

Church 3 0.6 1

Village or hometown 32 6.4 4

Total 503 100.1 184

36.6% of 503

Source: Community and Health Project Amukoko, Participatory Evaluation Report,
1992.

Table 2.15 above shows the place of delivery of the last baby as reported by women 

attending the Well Baby Clinic, and the first antenatal clinic visit between October
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14th and 18th 1991. The table shows that most babies (49.5%) are delivered in 

"private hospitals". About 20 percent are delivered at the herbalists whilst 12.3% are 

delivered in public health facilities. 11.6 percent of babies are delivered at home with 

or without help, and the rest (6.4%) go back to the hinterland to deliver their babies. 

Of the total seen, 36.6% had received antenatal care from St. Theresa’s Clinic.

In 1990, the clinic registered 1242 new pregnant women and these are believed to 

constitute about 34.1% of pregnant women in the target area (Community and Health 

Project Evaluation Report, 1992).

Malaria is endemic in Nigeria and in Amukoko, it poses a special problem due to the 

stagnant drains and canals which provide an ideal breeding ground for mosquitoes. 

Diarrhoea! diseases are common because of the poor water supply, which also 

contributes to a high incidence of various skin infections.

Maternal health appears to be a problem in this area as there is a paucity of standard 

places for safe delivery of babies. A high birth rate is said to be a characteristic of 

this community which is consistent with the pattern in the country (NDHS, 1990). 

The Crude Birth rate in Amukoko is estimated to be about 46 per 1000 live births per 

1000 population (Community and Health Project Evaluation Report, 1992). 

Malnutrition is a major problem among children here and other communicable 

diseases also abound.

2.3.3 Brief history of the St. Theresa’s Primary Health Care Centre, Amukoko

St. Theresa’s Primary Health Care Centre, Amukoko is a community health project 

established in 1985 by the Medical Missionaries of Mary (MMM), a medical outreach 

of the Roman Catholic Church with the twin objectives of:

a) Development of a community based health care system by training of street health 

workers and

b) Promotion of self-reliance among the deprived people of Amukoko especially in 

relation to their health.
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The clinic started off in response to a request from the expressed needs of the 

community for a "hospital" for the treatment of the sick. Some members of the 

community were trained as health workers and services provided included nutrition 

education classes, immunization and screening for malnutrition with the Shakir strips 

and the "Road to health" charts.

With time, clinic work expanded to include curative care for adults and children, 

immunization and antenatal care. A Relief Feeding Centre was also established to 

provide a main meal, six days a week for a period of three months, to tuberculosis 

patients and families with abject poverty. Regular supervision of some Traditional 

Birth Attendants (TEA) was later introduced as well as minor laboratory investigations 

such as haemoglobin, urine analysis and blood film examination for malaria parasites.

It soon became difficult to control services to residents of non-target population 

seeking treatment, which led to a large clinic load and a decline in community based 

work. The project also has a school health programme and youths are encouraged to 

be involved in Community mobilization using the Child-to-Child Approach. Training 

is provided to staff of Non-Governmental Organisations (NGOs) who are interested 

in running similar services. The clinic also serves as a project site for graduate 

students and other visitors.

2.3.4 Cost of providing services

Curative services in the clinic utilize drugs from the Essential Drug List of the Federal 

Ministry of Health modified by the Christian Health Association of Nigeria (CHAN), 

at a cost permitting the clinic to run affordable services for the community. The total 

number of patients seen during 1990 was 92,421. This includes patients benefiting 

both from relief feeding and nutrition demonstration. The total expenditure from the 

audited accounts for the project in 1991 was N 520,108. The cost per visit for 

children was N 5.60. Income from user charges was N 340,000 which showed that 

the contribution of the patient was N 3.70 per visit for children.

78



Approximately 200 clients per day are fed at the relief canteen 6 days per week, 

making a total of 62,400 meals per year. The cost of providing a meal in 1991 was 

N 0.75 or 75 kobo per meal.

The cost of registration at the antenatal clinic for pregnant women was doubled in 

January 1994 to N 20 and a service charge of N 10 was introduced per visit. A 

typical first antenatal clinic visit costs about N 40. This includes the registration fee 

as well as a full therapeutic course of Chloroquine, a treatment course of Vermox 

(applicable after the first trimester), and the first dose of Tetanus Toxoid injection. 

Subsequently fortnightly visits cost at least N 20. Women incur additional costs to 

cover the cost of drugs recommended for any complaints they report. Since the 

increase in fees in 1994 however, the average cost of each visit in which routine drugs 

(haematinics and antimalarials) are prescribed costs between N 35 and N 40. A 

prescription of a course of antibiotics attracts an extra N 10 to N 15. The second dose 

of Tetanus Toxoid attracts a charge of N 2. Some of the service charges are 

sometimes waived for women who are known to the staff of the clinic to have 

financial difficulties.

Within the first month of increasing the cost of antenatal clinic registration, there was 

a 3.3 percent reduction in antenatal clinic attendance. About 75-80% of women 

attending the clinic for antenatal care are also registered with the herbalists in the 

community where they pay N 200 to start with and a monthly contribution of N 10 

to N 20.

Pregnant women are encouraged to register in another health care facility with 

delivery opportunities as this service is not provided at the St. Theresa’s Primary 

Health Care Centre.

2.3.5 Family Planning Services

Natural family planning methods are taught by one of the Parishioners and trained 

volunteers every Sunday after the Church service. Attendance at these classes is 

variable although sometimes up to 30 to 40. Home visits are also made by this team

79



for follow-up and awareness. Natural family planning methods depend on a clear 

understanding of fertility, and the individual woman’s ability to pin-point the days in 

the month when she can become pregnant. There are four main methods. These are:

a) The old "Safe Period" or Rhythm Method which determines the time a woman

can conceive according to the calendar dates. This method cannot be used by 

women with irregular menses, women who are breastfeeding before the return 

of their menses and those in the pre-menopausal period of life.

b) The Temperature Method which is based on taking the early morning

temperature before rising out of bed.

c) The Sympto-thermal Method involves a combination of several fertility checks.

The temperature is recorded daily to detect changes during the menstrual cycle. 

Changes in cervical mucus are noted. Other symptoms, such as breast 

discomfort and pain in the back or lower abdomen are also taken into account. 

Tests show that where the sympto-thermal system is used very carefully, it can 

have a 98 per cent success rate and

d) Billings Method, which depends on understanding the Mucus Sign.

Women in Amukoko are taught how to recognise the period of ovulation using "The 

Mucus Sign" and "The Stretch Test" so that they can avoid conception by abstinence 

during this period. The women are encouraged to work with their husbands as a team 

while using this method. This is believed to enhance communication between couples 

thereby promoting happiness in marriage and stable family lives. The Billings Method 

is also said to assist childless couples achieve pregnancy by concentrating on the most 

fertile period of the menstrual cycle. There are also claims that the Billings method 

helps in the pre-selection of the sex of the baby, particularly in places where the 

absence of a baby boy causes marital unhappiness and even breakdown of marriages 

but there is no consistent epidemiological proof.

2.3.6 Community Outreach Activities

When the clinic was to be set up initially, visits were made to some community 

groups such as the Landlords Association, the Patent Medicine Sellers and the
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Traditional Birth Attendants, to enlist their cooperation with the clinic programmes. 

Street meetings were also held with women and health-related topics were discussed.

The clinic has a school health programme with the two local primary schools which 

have an enrolment of about 9000 pupils. This programme consists of basic health 

education, family life talks, physical examination of pupils and raising the standards 

of food vendors.

2.3.7 Local Government Area (LGA) Activities

Through liaison with the LGA, immunization services are provided to the community.

2.4 STUDY SITES TWO AND THREE - IBESE AND IREWE

2.4.1 Ibese

Ibese is one of the coastal communities in Ojo Local Government Area. The island 

lies between longitude 30° 10’ to 30°20’ East and about latitude 60° North of the 

Equator. It is situated in the Bight of Benin in the Gulf of Guinea of the Atlantic 

Ocean. It has an estimated population of 6000. The inhabitants are mostly of the 

underprivileged class and comprise of Egun and Awori ethnic groups, although some 

immigrants from neighbouring countries also live here. The population is mainly non

migrant with uniform cultural attitudes and practices. The most common occupation 

of the males is fishing, while mat-weaving in the open is that of the females. The 

literacy level of adults in this area is lower than their urban counterparts. There is one 

primary and one secondary school on the island.

Approach into the community is by engine-boat ride and is forty-five minutes from 

the jetty. The LGA headquarters is about fifteen minutes walk from the jetty. 

Housing in this community consists of rooms within brick buildings housing up to five 

families. There is usually a central corridor with rooms on either side. The typical 

room houses up to nine people consisting of father, mother and three to six children. 

There is also a spacious open compound where women weave their mats or have their 

afternoon siesta. In the majority of cases, meals are prepared and consumed in the
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open when the weather permits. In contrast to Amukoko, there is no problem of lack 

of space here.

Water supply is mainly from wells situated within the family compound or 

occasionally located outside the compound, in an open space. Water from the ocean 

is used for washing and more often, children are found swimming. There is no 

electricity supply to the area.

Refuse disposal is usually directly into the ocean and sometimes into pit latrines in 

some houses.

2.4.1.1 Major health problems in the community

There is poor coverage of this community with health services. The only available 

health care facility is a Maternal and Child Health outfit manned by a health worker 

from the Local Government assisted by four traditional birth attendants. It is located 

in the northern edge of the island about ten minutes walk from the Oba’s (the 

traditional ruler’s) palace.

There are no patent medicine stores, although some drug peddlers frequent the island 

from the mainland, selling drugs such as analgesics, haematinics and some antibiotics. 

There is no traditional health care practitioner at present on the island and although 

a signboard was seen on the island during community visit, the practitioner was said 

to have moved away.

Malaria poses a special problem here and is the most common cause of infant deaths 

(Afolabi BM, personal communication). Diarrhoeal and skin diseases are also 

common, due to the poor water supply.

Maternal health also deserves special attention here as there is a paucity of supplies 

and transportation. Antenatal clinic attendance was rather low to start with and prior 

to the commencement of the study, a visit was made to the Oba (Traditional Ruler) 

and his chiefs to enlist their support and cooperation, as well as to explain the purpose
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of the study. There is a 24 hour coverage of services at the maternity outfit. Most 

times in emergency situations, securing transportation is a major problem.

A high birth rate is also characteristic of this community. At present, there are no 

family planning services available to the community and this may be partly 

responsible for the high fertility rate. In children, malnutrition and communicable 

diseases are also major health problems.

The haemoglobin levels of pregnant women are assessed using the Tallqvist paper. 

This is the simplest and cheapest method of estimation of haemoglobin based on the 

direct visual comparison between a drop of whole blood on a filter paper with a 

standard scale of colours equivalent to haemoglobin concentrations ranging from 30 

to 100%. It is advised that this comparison should be made in the daylight just after 

the drop has dried. There are undoubtedly problems with consistent and accurate 

colour matching and it is difficult to control for lighting and the degree of drying of 

the drop of blood on the filter paper. The Tallqvist method is not suitable as a 

method for determining haemoglobin concentration but it may have a place in 

screening for anaemia in areas where more accurate techniques are not available. The 

women in this clinic are weighed using a scale which is calibrated in pounds and is 

rather old. Urine analysis and blood examination for malaria parasites are not carried 

out routinely. Long waiting time is not a problem here because of the small numbers 

involved.

2.4.1.2 Cost of Providing Services

Curative services are provided for children and adults as well at a token fee. Pregnant 

women pay a registration fee of N 2 at their first antenatal clinic and a delivery fee 

of N 25. They also pay an additional fee of N 20 when a course of intramuscular 

antibiotics is prescribed to them. Tetanus Toxoid injections are usually provided free 

by the Local Government Authorities. A weekly course of haematinics (iron and 

folic acid tablets) and vitamin B complex tablets costs between N 10 and N 15. An 

injection of vitamin B complex attracts a charge of N 20. Nutrition, health education 

and immunization of children are other services provided free of charge in the clinic.
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2.4.2 Irewe

Irewe is another coastal community in Ojo Local Government Area. The antenatal 

clinic is currently being held in a very old building with an almost collapsing roof. 

The present state of the building discourages pregnant women from delivering in the 

clinic because of "incessant mosquito bites". A new building has already been 

constructed but is currently not in use because it has not yet been commissioned.

Accommodation has been provided on the island for health workers in the form of a 

set of rooms close to the clinic. However most health workers reside on the mainland 

and would prefer to live with their families. There is a secondary school on the island 

within walking distance from the clinic. Approach to Irewe is by engine-boat ride and 

the journey between the jetty (which is close to the Local Government Authority 

Headquarters) and the clinic takes about one hour. The clinic is a further fifteen 

minute walk away from the jetty at Irewe. The settlements in Irewe are more 

scattered than those in Ibese, and most of the pregnant women who attend the clinic 

come from neighbouring villages. These women often have to be transported by boat 

from their villages (the boat trip costs about N 10 one-way from the furthest village) 

or in some cases walk to the clinic (the furthest village within walking distance takes 

about 25 minutes if one is walking at the normal pace). Transportation by boat is 

expensive for the women in terms of the time involved in waiting for the boat owners 

to find enough passengers. The charges which services attract in Irewe are similar to 

those at Ibese.

2.5 ORIGINAL STUDY DESIGN AND REASONS FOR CHOICE OF PROJECT 
SITES

The original study design planned was a comparison of the nutritional and health 

status of women belonging to two different socioeconomic groups in South-Western 

Nigeria. The study populations were to be:

a) women attending the Lagos University Teaching Hospital (who could afford 

to pay the hospital registration fees and were also residing in an area of Lagos 

inhabited by women belonging to the middle to high social class) and not 

necessarily those referred to the hospital because of complications and
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b) those residing within the target area of the St. Theresa’s Primary Health Care 

Centre, Amukoko who are mainly belonging to the lower socioeconomic class.

At the time the project was about to commence, there was a prolonged industrial 

action by the National Association of Resident Doctors in all the Teaching Hospitals 

in Nigeria as a result of which clinics were not being run. Consequently, permission 

was sought for and granted by the Director General of the Nigerian Institute of 

Medical Research (NIMR) Lagos, Professor S.A. Salako as well as the Medical 

Officer of Health of the Ojo Local Government Authority, Dr. (Mrs) 0 .0 . Campbell 

to carry out the study in Ibese and Irewe which are the project sites of the Nigerian 

Institute of Medical Research (NIMR). Also at that time a colleague. Dr. B.M. 

Afolabi was carrying out a study on diarrhoeal diseases in the children (aged 0 - 5  

years) in these two communities. Prior consent had been granted by the Project 

Director of the St. Theresa’s Primary Health Care Centre, Amukoko, Sr. Patricia 

Hoey.

Study site 1 was chosen because the clinic very kindly serves as a project site for 

graduate students and a study had been conducted there by the author recently. They 

also have a well equipped side laboratory for the estimation of Haemoglobin, Packed 

cell volume, stool and urine examination. The clinic also serves a well-defined target 

area which has a diameter of 2 km.

Study sites 2 and 3 were chosen for the reasons stated above.

2.6 METHODOLOGY

2.6.1 Type of Study

A descriptive longitudinal study carried out between May 1993 and March 1994.

2.6.2 Aim of the study

To compare the nutrition and health status of pregnant women in a rural and urban 

community.
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2.6.3 Objectives of the study

1) To determine the prevalence of anaemia in pregnancy in first antenatal clinic

attenders in a rural and an urban community.

2) To investigate morbidity patterns and patterns of health care system utilisation,

and describe the effect of illness on the activity patterns of women during 

pregnancy in these two groups.

3) To assess the intake of haematinics, antimalarials and other medicines prior to

and during pregnancy.

4) To examine risk factors for anaemia particularly iron and vitamin A status,

systemic infections and malaria.

5) To assess anthropometric indices and dietary intake of pregnant women in two 

different communities.

6) To explore any links between diet and health, acceptability of different 

approaches to the control of anaemia and to identify dietary taboos during a: 

pregnancy.

7) To elicit from the communities their views on dietary practices during 

pregnancy and the relevance of iron and folate supplementation.

8) To explore women’s perception of their health, particularly during pregnancy

2.6.4 Study Design and Methodology

The following techniques of data collection were utilized:

1) Structured questionnaires comprising of both open and close-ended questions

2) Indepth interviews with husbands of pregnant women and some health care 

providers

3) Focus Group Discussions with pregnant women at various stages of pregnancy

4) General and abdominal examination of pregnant women

5) Dietary analysis of pregnant women by 24 hour dietary recall

6) Anthropometry including height and weight of pregnant women

7) Biochemical assessment of micronutrient status - Haemoglobin (Hb), Packed 

cell volume (PCV), Serum ferritin. Serum Retinol.

8) Biochemical assessment of markers of infection - Alpha-1-acid glycoprotein 

(AGP) and C-reactive Protein (GRP)
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9) Urinalysis to exclude haematuria, proteinuria and Urinary Tract Infection

10) Blood film examination for blood film appearance, total white cell count and 

differential, malaria parasitaemia, type and stage of parasite and quantitative 

estimation of malaria parasite load.

11) Stool examination for intestinal parasites and quantitative estimation of ova 

load,

12) Observation of some pregnant women in their homes.

2.6.5 Ethical Considerations

Ethical Approval for the study was granted by The Ethical Committees of The Great 

Ormond Street Children Hospital/Institute of Child Health, London and The Lagos 

University Teaching Hospital, Idiaraba, Lagos, Nigeria.

2.6.6 Selection and Training of Health Assistants

A registered Nurse/Midwife was appointed as the Project Midwife and another young 

mother was appointed to assist her. In addition, at each of the study sites two health 

workers who were married women with children and had received some 

nursing/midwifery education, were well known and respected in the community were 

selected to assist in the study. All the staff received one week training. The contents 

of the training session included an introduction to the study, its main objectives, the 

questionnaire, other anthropometric equipments, specimen collection and bottles. 

Practical sessions were held in the afternoon during the training period to ensure that 

they understood what was taught.

2.6.7 SAMPLE SIZE AND SELECTION

2.6.7.1 Sample size required for the comparison of two means

Sample Size of each group = n

(u + v)^(Gi^ + (5^ ) 
n =__________________

(H i -

where u = One sided percentage point of the normal distribution corresponding to 

100% - the power. If power = 95%, u = 1.64
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V = Percentage point of the normal distribution corresponding to the (two- 

sided) significance level. If significance level = 1%, v = 2.58 

GI = 1.28 (standard deviation of the mean of the first group)

O2 = 1.28 (standard deviation of the mean of the second group)

Pi = 11.0 g/dl (Mean haemoglobin of the first group)

P2  = 9.9 g/dl (Mean haemoglobin of the second group)

n = 48.3

Assuming a drop-out rate of 20%, 60 pregnant women will be required in each group 

for the comparison of two means in this study.

2.6.T.2 Sample size required for the comparison of two proportions

Sample size of each group = n 

n = {uV[7ti(l-7li) + Kjil-Ki)] + vV[27C(1-7C)]}̂

7ti + 7 C2

where k =

where u = One-sided percentage point of the normal distribution corresponding to 

100%-the power. If power = 90%, u = 1.64

V = Percentage point of the normal distribution corresponding to the (two- 

sided) significance level, if significance level=5%, v=1.96 

7Ci = Proportion in first group = 50%

7t2 = Proportion in second group = 40%

7C = Mean proportion in the two groups = 45% 

n = 174

Assuming a drop-out rate of 20%, 220 pregnant women will be required for the 

comparison of two proportions in this study.

Source: Essentials of Medical Statistics by Betty Kirkwood, 1991: 197.
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2.6.T.3 Study population and sampling procedure - Amukoko

Pregnant women booking into the antenatal clinic at the St. Theresa’s Primary Health 

Care, Amukoko; Irewe Primary Health Care Centre and Ibese Primary Health Care 

Centre were informed of the objectives of the study. They were recruited into the 

study based on "a history of missed periods" after giving verbal consent. A systematic 

random sampling method was employed at each clinic visit to select the women who 

would be interviewed. The first pregnant woman was selected at random. 

Subsequently, every third woman was selected until the total number of pregnant 

women that could be interviewed by the interviewers for the day was achieved.

2.6.7.4 Sampling procedure - Ibese and Irewe

Prior to the commencement of the study in Ibese and Irewe, a day was fixed for 

meeting with the "Kabiyesi" (the traditional ruler) and his chiefs as well as the Sister- 

in-charge of the Primary Health Care clinic there. The aim of the meeting was to 

discuss the objectives of the study and to enlist their support. They promised to do 

all that they could to ensure that all the pregnant women were encouraged to 

participate in the study. Thereafter, all the women who were involved in the ongoing 

research on Diarrhoeal Diseases in children were informed about the study and 

encouraged to inform their neighbours about the study. (As part of the preparation for 

the study on diarrhoeal diseases, all the households on the island were visited to 

ascertain the population of women and children (aged 0-5 years) living on these 

islands). The support of key informants and women leaders in the study area was also 

enlisted to encourage participation. Households were visited to inform any non

regular clinic attenders about the study. After the commencement of the study, special 

effort was made to visit defaulters at home. In the coastal areas unlike the urban area, 

all the pregnant women attending the clinic were included apart from a few refusals 

(4.5% - due to fear of the needle prick) because of the small number of pregnant 

women in these communities.

Women with a history of heart disease or chronic diseases such as pyelonephritis, 

tuberculosis or those with a history of chronic diarrhoea were excluded from the 

study. The women who were found to have haemoglobin levels < 80 g/1 had blood
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samples taken and blood films and stool samples were examined to ascertain the exact 

cause of the anaemia. They were also provided with free iron and folic acid 

supplementation for the entire period of their pregnancy and referred to the 

haematologist where appropriate.

2.6.1.5 Total Study Population

A total of four hundred and eighty-nine women were recruited into the study from the 

project sites.

2.6.1.6 Study Sub-population

Questionnaires were administered to a sub-sample of 320 women. The reasons for not 

administering questionnaires to all the pregnant women are shown in the table below:

Table 2.6 Reasons for non-completion of questionnaires

Reasons Urban Rural Total

Number % Number % Number %

Not at home 60 43.2 26 86.7 86 50.8

Wrong / Incomplete name 39 28.1 0 0 39 23.1

Incorrect address 17 12.2 3 10.1 20 11.8

Travelled home 15 10.8 0 0 15 8.8

Changed address 8 5.8 0 0 8 4.7

Misplaced questionnaire 0 0 1 3.2 1 0.5

Total 139 100 37 100 169 100

During registration, pregnant women give their first names as well as the second 

names (surnames) of their husbands. However, in the community, women are often 

referred to by the names of their first child. So for instance, a woman whose first 

child is called "John" and who registers as "Mrs. Bola Olukoya" ("Bola" being her 

name and "Olukoya" being the second name of her husband), will be known as 

"Mama John" meaning "Mother of John" rather than as "Mrs Bola Olukoya" in the 

compound where she lives. In the same vein, pregnant women who are expecting 

their first child are referred to as "lyawo" meaning "Wife."
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Secondly, some of the pregnant women residing outside the target area of the clinic 

gave addresses of relatives or friends who were living within the target area in order 

to avoid being refused registration at the St. Theresa’s Primary Health care Centre.

2.6.7.T Questionnaire Pre-testing

During the second week of the project the entire research procedure, questionnaires, 

and interviewers were tested out at each of the project sites. Questions which were 

found to be too difficult to understand were removed from the questionnaire. The 

original questionnaire was found to be long and to require information which would 

be difficult to collect adequately given the educational level of the women. It also 

contained some questions which were not necessary in the light of information 

obtained from Focus Group Discussions and informal discussions with members of the 

community. It was modified and simplified so that responses to be obtained required 

just ticking a box or writing a brief answer.

The subsequent questionnaire which was the "Morbidity" questionnaire did not require 

any modification.

Focus group discussions were held both in the vernacular (Yoruba) and in English (as 

a result of the fact that not all the pregnant women attending the clinic understood 

Yoruba) in the urban area with pregnant women at the beginning of the study to 

validate terms used in the questionnaire and to identify appropriate local terms needed 

to elicit the required information.

2.6.8 Research Methodology

2.6.8.1 The "booking" questionnaire, a structured instrument with some open ended 

questions was administered at the first antenatal clinic. The questionnaire consisted 

of 288 variables in all.

2.6.8.2 The "morbidity" questionnaire was administered to the women at the follow-up 

clinic visits to obtain information on their health status a fortnight prior to the visit, 

steps taken to alleviate symptoms and the impact of these symptoms on their activities. 

After recruitment, women were followed up at monthly clinic visits to enquire about
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their health status within the preceding fortnight, persons consulted, use of health 

facilities and the nonformal health sector, the impact of any illness episodes on the 

activities of the women, the use of haematinics, antimalarials and any other medicines 

using standard questionnaires. The women received appropriate treatment for any 

complaints reported.

2.6.5.3 Indepth interviews were conducted to obtain information from the husbands 

of pregnant women as well as health care providers on the health and nutrition of 

pregnant women. The interviews held with the husbands sought to enquire about the 

health of their wives prior to and during pregnancy and about their experiences of iron 

and folic acid supplementation. The interviews held with some health care providers 

sought to obtain information about their personal and client experiences with iron 

supplementation as well as the common health problems which pregnant women 

attending the clinic and living within the community complained of.

2.6.5.4 Focus group discussions were held with pregnant women aged between 16 and 

45 years to assess their knowledge of good nutrition during pregnancy and their 

experiences both past and present with the use of haematinics during pregnancy.

2.6.5.5 Anthropometric data were recorded including clinical and biochemical 

measurements with special emphasis on haemoglobin. Clinical examination recorded 

specific signs of anaemia (such as conjunctival pallor) and presence of jaundice, 

splenomegaly, pedal oedema or varicose veins.

2.6.5.6 A record of the dietary intake using the 24 hour dietary recall was obtained. 

Pregnant women who defaulted in clinic attendance were visited at home and during 

these visits, they were sometimes observed preparing or eating their meals.

2.6.8.7 Clinic Procedure

At the first antenatal clinic, after explaining the purpose of the study to the pregnant 

women and obtaining their consent, a general physical examination was carried out 

by the author including a check for anaemia (conjunctival and mucous membrane 

pallor), pedal swelling and abdominal examination to assess the fundal height and to 

check for organomegaly. The fundal height above the symphysis pubis was noted and 

compared to the estimated gestational age (calculated from the last menstrual period).
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and where there was any inconsistency, the fundal height obtained by palpation was 

recorded.

Anthropometric measurements such as weight and height were assessed. Height was 

assessed twice in pregnancy using the Adult Leicester free-standing height metre 

(Child Growth Foundation, Mayfield) which has a range of 0 - 183 cm and an 

accuracy of 1 mm. The height metre is a plastic light weight portable device. Weight 

was assessed first at the booking antenatal clinic and subsequently at the monthly 

follow-up clinic visits using the Soehnle adult scale. This has a range of 0 - 130 kg 

and an accuracy of 200 g. The scale is light weight, easy to operate with a simple 

self-calibration facility and it displays weight in kg/g. Mothers were weighed 

barefooted tying a wrapper to their chest. Babies were weighed at birth using the 

Seca 724 portable digital baby weigher where possible. The women were then 

interviewed using the pre-designed interview schedule.

At the follow-up clinic visits, women were interviewed regarding any illness episodes 

experienced within the past fortnight using the Morbidity questionnaire as a guide. 

Anthropometric measurements such as weight and height (where appropriate) were 

also recorded as well as blood pressure and urinalysis. The women received treatment 

for any complaints reported. Where possible, repeat blood samples were obtained. 

However in situations where the women declined, haemoglobin estimation was carried 

out on finger prick blood samples. Efforts were made to visit defaulters at home and 

to obtain the birth weights of babies (where possible from home-based records). As 

a result of the political crisis in the country birth weight information was available 

only on 10% of the babies of the study population.

2.6.8.S Blood collection and laboratory procedure for storage of samples

A 10 mis venous blood sample was collected from the left antecubital fossa by aseptic 

technique using syringes and needles at the first antenatal clinic by the author. At 

follow-up clinic visits haemoglobin estimation was carried out on finger-prick samples.
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4 mis of blood was stored in ethylene diamine tetra acetic acid (EDTA) bottles for the 

estimation of Haemoglobin, Packed cell volume, White cell count (Total and 

Differential), thick blood films for detection of malaria parasites, thin blood films for 

confirmation of malaria parasite species and blood film appearance; and haemoglobin 

electrophoresis.

6 mis of blood was collected in Serum Separation Tubes (Vacutainer brand: Becton 

Dickinson, Oxford, U.K.) which was gently inverted 5 times and then allowed to clot 

for 30 minutes. Blood samples were transported to the laboratory within 4-6 hours 

of collection in an ice box.

In the laboratory, haemoglobin was measured by the author using "HemoCue" 

(Angelholm, Sweden) which is based on the azide-methaemoglobin method. The 

materials required for the HemoCue haemoglobin testing are a photometer, disposable 

microcuvettes (which contain dry reagents deposited on their inner walls) and a drop 

of blood. The photometer was calibrated prior to use daily using the standard which 

accompanied the equipment. The microcuvette was filled with blood by capillary 

action and any excess blood on its sides was wiped off with cotton wool. The cuvette 

was then placed in the photometer and the absorbance is measured at 565 and 880 nm. 

The instrument calculates the haemoglobin concentration and displays this value in g/1 

on a digital display within 45 - 60 seconds. The photometer automatically zeros itself 

after each measurement, and also checks the intensity of the light source and the 

operation of the photo cell. Any suspiciously high or low values were repeated. The 

haemoglobin values obtained were also crosschecked with the values obtained using 

the Lovibond method (at the St. Theresa’s Primary Health Care Centre). The 

"HemoCue" was introduced in 1986 and since then it has been widely evaluated in 

industrial countries (von Schenk et al., 1986; Kwant et al., 1987; Neville, 1987; Cohen 

et al., 1988; Mills & Meadows, 1989). Generally, the results obtained compared well 

with the cyanmethaemoglobin reference method. Mills & Meadows however 

commented that less precise results were obtained from direct finger prick samples 

compared to those from blood collected in anticoagulated bottles and Neville (1987) 

found that results by nurses in a family doctor practice were less accurate when
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compared with measurements made in a hospital laboratory. The HemoCue was also 

evaluated in a rural setting in northern Peru (Johns & Lewis, 1989) by using locally 

recruited staff with no previous laboratory experience. They found the instrument 

easy to use and to give reliable performance under harsh environmental conditions. 

Linearity of response had also been demonstrated by a previous laboratory evaluation 

which compared it with the international reference method. The main disadvantage 

is the cost of the equipment and the disposable microcuvettes. Packed cell volume 

(haematocrit) was carried out in duplicate in non-heparinised capillary tubes spun for 

5 minutes in the Hawksley microhaematocrit centrifuge (Belman Hawksley, 

Brackmills, Northampton, England). White cell count estimation was carried out by 

the visual method using the improved Neubauer counting chamber.

Thick and thin blood films for malaria parasites were stained with May-Grummwald 

Giemsa stain, and using Giemsa stain for parasite count. Malaria parasites were 

counted against white blood cells and the total parasite count was expressed per cubic 

mm of blood. The stage of the parasite present was also noted as either trophozoite 

or gametocyte. Films were initially examined with high power dry lens for definition 

of red cell morphology and then examined using a X 100 magnification eyepiece and 

oil immersion for the fine details of any abnormal red cells. Films were examined by 

two independent laboratory technologists and also by the author. Random blood films 

were cross-checked by one of the co-supervisors.

Haemoglobin electrophoresis was carried out using Cellulose Acetate paper 

(International Committee for Standardization in Haematology, 1978).

Blood samples collected in Serum Separation tubes (Becton Dickinson, Oxford, U.K.) 

were centrifuged for 10 minutes at 1000 X Gs at room temperature to obtain serum. 

Serum samples were then stored in 1.0 ml aliquot in microcentrifuge tubes. A sample 

was wrapped in foil paper to protect it from light for estimation of serum retinol. 

Samples for estimation of serum ferritin, serum retinol and acute phase proteins such 

as alpha-1-acid glycoprotein (AGP) and C-reactive protein (CRP) were stored without 

preservatives. These aliquots were stored at - 20°C until transported to the United
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Kingdom and at - 70°C until analyzed. The estimation of serum ferritin, alpha-1-acid 

Glycoprotein and C-reactive protein were by Enzyme Linked Immunosorbent Assay 

(ELISA) in London with some modification in the methodologies by Filteau SM, 

Raynes J & Filteau SM and Willumsen IF respectively. Serum retinol estimation was 

performed by Willumsen JF using High Performance Liquid Chromatography (HPLC) 

in the Centre for International Child Health, London (using the modified methodology 

by Houghton Jeff, 1994). Based on the haemoglobin (Hb) levels, women were sub

divided into three groups viz: Group 1 - Severe anaemia: Hb < 80 g/1; Group 11 - 

Mild to moderate anaemia: Hb 81-110 g/1 and Group 111 - Nonanaemic: Hb > 1 1 0  

g/1. A subsample of 114 sera were selected (using a table of random numbers) based 

on this grouping and analyzed for serum ferritin, serum AGP, serum CRP and serum 

retinol. The coefficient of variability of the serum ferritin, alpha-1-acid glycoprotein, 

C-reactive protein and serum retinol were 4.3% (n=9), 19.4% (n=16), 19.0% (n=15) 

and 9.9% (n=78) respectively. The laboratory analyses were conducted by workers 

who were unaware of the actual haemoglobin values.

2.6.5.9 Methodology for HPLC

100 pi of sample was vortexed with 100 pi methanol containing retinyl acetate as an 

internal standard for 1 minute. 500pl of hexane was added and samples were 

vortexed for 5 minutes and centrifuged for 5 minutes. 250pl of supernatant was 

removed and dried under a stream of nitrogen.

100 pi methanol was then added and samples were run on an HPLC machine 

(Spectraphysics, Hemel Hempstead, UK) equipped with a 10 cm ODS 2 column 

(Pharmacia, Milton Keynes, UK) and a U.V. detector (Phillips, Cambridge, UK). The 

coefficients of variation for a quality control serum (2.39 pmolar retinol) included in 

duplicate with each run were : Interassay 12.6% (n = 33) and intraassay, 5.8% (n = 

24 pairs).

2.6.8.10 Stool Examination

Women were provided with clean plastic stool containers with spoon for providing 

fresh stool samples at the next clinic visit (which was within two weeks) before using
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any anthelminthic. These samples were examined (both at the Nigerian Institute of 

Medical Research, Yaba by Mrs. G.A. Mafe and at the St. Theresa’s Primary Health 

Care Centre by Mr. Tunde Fadayomi) using the Ovo-FEC kit, a semi-quantitative 

method providing parasite ova count per gram of faeces. Women who were found to 

have gut parasites were given the appropriate treatment.

2.6.8.11 Urine Examination

Women were provided with clean plastic containers to provide fresh mid-stream urine 

specimens tested for pH, protein, specific gravity, glucose, ketones, bilirubin, nitrite, 

and urobilinogen using N-multistix strips. The nitrite test is highly sensitive (80-90%) 

and very specific for bacterial infections. A positive test indicates bacterial infection. 

Some 90% of urinary pathogens including Gram negative coliforms and Streptococcus 

fecalis are nitrate forming. Urine microscopy examination and culture were not 

carried out. Women who were found to have some suggestion of Urinary Tract 

Infection from the nitrite test were treated with a broad spectrum antibiotic.

2.7 Steps taken to ensure the quality of data

The steps taken to ensure the quality of the data collected include:

1) Pre-coding of the questionnaire to accelerate and enhance data entry

2) Prior translation of the questionnaire and interview guides for the focus group 

discussions into the vernacular and conducting the interview in the vernacular.

3) Intensive training course for the research team at the beginning of the study 

with practical sessions (in the afternoons) of simulated interviews and 

anthropometric measurement assessments. This was combined with continuous 

interaction with other members of the team to maintain motivation and morale 

in spite of the prevailing political climate in the country.

4) Care in the selection of the interviewers

5) Pre-testing of the questionnaires
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2.8 Limitations of the study

1. The political situation in the country resulted in astronomical increases in the 

price of fuel, transportation and harsh living conditions for people and morale 

was generally low.

2. A community-based study in the urban area with random sampling would have 

given a more representative picture.

3. At the commencement of the study, a lot of effort was put into recruiting more 

pregnant women from the urban population because it was not possible to 

predict women who would migrate home in the face of the political crisis.

4. Loss of a lot of the women to follow-up from migration, change in residence 

or other reasons stated above.

5. The rainy season was associated with a marked reduction in recruitment as a 

result of difficulties in transportation and damage to property such as the clinic 

building as a result of thunderstorm.

6. As a result of the prevailing political situation at the time, some pregnant 

women and their neighbours were not very cooperative when visited at home 

by the research team as they misinterpreted the motives of the team.

7. Pregnant women were reluctant to give repetitive blood samples because of 

their difficult economic circumstances.

8. Difficulties in obtaining access to the riverine area as a result of blockage of 

the creek waters by sea weeds {Water hyacinth).

2.9 Data entry and Statistical analysis

Data entry was done by the main researcher assisted by the Project Midwife. Data 

verification and analysis were done by the author using the Validate programme in 

EPI-ESfFO Version 6. (Centre for Disease Control, Atlanta, Georgia 30333 and World 

Health Organisation, Geneva, Switzerland).

Statistical analysis included Student’s t-test to test differences between continuous 

variables and the Chi-squared test to test differences between categorical data. Where 

the count in the cells was less than 5, the two-tailed Fischer’s exact test was used. 

All values are reported as mean ± sd. The level of significance used was 5 per cent.

98



The proportion (percentage) of women with abnormal levels of the haematologic 

measurements was calculated. Correlation and Regression analysis were done in the 

Statistical Package for the Social Sciences, SPSS Version 5.0.1.
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CHAPTER 3 - RESEARCH FINDINGS
3.1 GENERAL CHARACTERISTICS OF THE STUDY POPULATION

The study was carried out in three main project sites viz: Amukoko, a peri-urban slum 

area; Ibese and Ire we, two rural coastal areas. The population resident in the coastal 

areas were found to be essentially similar in most respects and preliminary analysis 

of data did not reveal any major differences between them. For the purposes of the 

results to be presented in this section, they will be considered as a population of 

subjects living in low socio-economic households and disadvantaged environment. A 

total of 489 pregnant women were recruited to the study comprising of 355 women 

from Amukoko, 64 women from Ibese and 70 women from Irewe. Of these, 

questionnaires were administered to 320 women comprising of 210 from Amukoko, 

59 from Ibese and 45 from Irewe.

Figure 3.1 Recruitment of women
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Most of the pregnant women were recruited to the study within the first three months 

of its commencement. This was a result of several prevailing circumstances in the 

country: difficulty in obtaining access to the communities as a result of "Water 

Hyacinth", a type of sea weed (June 1993); civil disturbance (July - September 1993); 

thunderstorm (June/October 1993) and a series of strike actions (August/September 

1993).
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3.1.1 MATERNAL SOCIAL, DEMOGRAPHIC AND BIOLOGICAL 
CHARACTERISTICS

Tables 3.1.1 - 3.1.9 describe maternal social, demographic and biological 

characteristics. Most of the women were Yoruba, of the Islamic faith, aged 20-29 

years and in monogamous unions. The average family size was less than 4 and 

pregnant women made decisions by themselves with relatives playing a less important 

role.

Table 3.1.1 Ethnic groups of women studied

Ethnic groups Urban Rural Total

Number % Number % Number %

Yoruba 130 60.1 66 63.5 196 61.3

Ibo 66 30.6 1 0.9 67 20.9

Hausa 4 1.9 1 0.9 5 1.6

Awori 0 0 13 12.6 13 4.1

Others 16 7.4 23 22.1 39 12.1

Total
Vz----ZA nn----- -—TT

216 100 104 100 320 100

"Others" includes women from other states in Nigeria such as Delta, Benue, Edo, 

Akwa/Ibom, Egun, Aganyin and some non-Nigerians.

The ethnic composition of the study population was predominantly Yoruba in both 

study sites. In the rural study sites however, about a quarter of the women were non- 

Nigerians. This is not surprising considering the riverine location of the area. By 

way of contrast, the composition of women recruited from the urban area was similar 

to that of the nation as a whole.

Table 3.1.2 Religion

Religion Urban Rural Total

Number % Number % Number %

Christianity 192 54.1 48 35.8 240 49.1

Islam 163 45.9 86 64.2 249 50.9

Total
\r r -—HA Az--------

355 100 134 100 489 100
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In the urban study area, women were about equally distributed among the two main 

prevalent religious beliefs. In the rural area however, women were predominantly of 

the Islamic faith.

Table 3.1.3 Age distribution

The age distribution of the women recruited from both sites was about the same. 

Pregnant women aged less than 19 years and over 35 years constituted less than 10% 

respectively at each study site.

Maternal
Age
(years)

Urban Rural Total

Number % Number % Number %

16-19 21 5.9 11 8.2 32 6.5

20-29 223 62.8 86 64.2 309 63.2

30-34 76 21.4 25 18.7 101 20.7

35+ 35 9.9 12 8.9 47 9.6

Total 355 100 134 100 489 100

Mean = 26.2 ± 5.1 
years

Mean = 25.7 ± 5.5 
years

Mean = 26.3 ± 5.2 
years

3.1.2 FAMILY STRUCTURE:

Overall, 98% of the study population was married. There was not much difference 

in marital status between the two groups. The single mothers-to-be were living with 

their relatives.

Table 3.1.4 Marital status

Marital status Urban Rural Total

Number % Number % Number %

Married 351 99.1 128 95.5 479 98.0

Widowed/Divorced 1 0.2 1 0.8 2 0.4

Separated 1 0.2 1 0.8 2 0.4

Single 2 0.5 4 2.9 6 1.2

Total
----r-nm-------- --------

355 100 134 100 489 100
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Table 3.1.5 Total number of wives

Eighty-six percent of married women were in monogamous unions with a higher 

proportion among urban compared to rural women.

Number of 
Wives

Urban Rural Total

Number % Number % Number %

1 315 89.7 97 75.8 412 86.0

2 32 9.1 20 15.6 52 10.9

3 2 0.6 6 4.7 8 1.7

4 0 0 4 3.1 4 0.8

5 0 0 1 0.8 1 0.2

6 2 0.6 0 0 2 0.6

Total 351 100 128 100 479 100

Table 3.1.6 History of previous marriage

About 15% of rural women had been previously married. This percentage was more 

than twice that of their urban counterparts.

Any previous 
mamage?

Urban Rural Total

Number % Number % Number %

Yes 22 6.2 20 14.9 42 8.6

No 333 93.8 114 85.1 447 91.4

Total
T 7 2----TT-fTZ-------- T

355 100 134 100 489 100

Table 3.1.7 Number in household

A household is defined as a group of people who eat from the same pot. A household 

composed of 4 people refers to a couple with two children. The family size was about 

the same in both sites although there was a slightly higher number of large household 

sizes among rural women. In the rural setting it was not unusual to find some 

grandmothers living with their daughters or daughters-in-law.
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Number in 
household

Urban Rural Total

Number % Number % Number %

0-4 126 58.3 58 55.8 184 57.5

5-8 85 39.3 39 37.5 124 38.8

> 8 5 2.4 7 6.7 12 3.7

Total 216 100 104 100 320 100

Table 3.1.8 Decision making on place for receiving antenatal care

Decision making on the place for receiving antenatal care was mainly the prerogative 

of the pregnant women themselves among urban women. Among rural women, it was 

that of their partners (husbands). Furthermore, among rural women, "relatives" 

(usually the in-laws) played an important role in about a quarter of cases. This would 

tend to suggest the "traditional" family life setting in the rural areas. It is likely that 

with urbanization, some of the "traditional" way of doing things, especially cultural 

norms and values are lost.

Decision on 
antenatal care

Urban Rural Total

Number % Number % Number %

Self 82 37.9 30 28.8 112 35

Partner 56 25.9 31 29.8 87 27.2

Self + Partner 41 18.9 15 14.4 56 17.5

Relatives 25 11.6 22 21.5 47 14.7

Others 12 5.7 6 5.5 18 5.6

Total 216 100 104 100 320 100
X' = 7.28, p = 0.12

Table 3.1.9 Decision making on place of delivery

Although the rural woman is still influenced by her husband and relatives in decision 

making, relatives play a less important role compared to the table above.
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Decision on 
place of 
delivery

Urban Rural Total

Number % Number % Number %

Self 91 42.1 33 31.7 124 38.8

Partner 57 26.4 33 31.7 90 28.1

Self + Partner 42 19.4 14 13.5 56 17.5

Relatives 19 8.8 20 19.2 39 12.2

Others 7 3.3 4 3.9 11 3.4

Total
TT2— i A  A S ---------------- TV-

216 100 104 100 320 100

Others = Friends, neighbours and health workers.

3.1.3 ENVIRONMENTAL PROFILE

Tables 3 .1 .10-3 .1 .14  describe the environmental profile in the communities studied. 

Most of the women lived in rented rooms in cemented houses paying N 100 monthly. 

Wells were the main source of water and faecal disposal was mostly into pit latrines.

Table 3.1.10 Ownership of house

Over 98% of urban women lived in rented rooms. Rural women on the other hand 

lived mainly in shared houses in over 50% of cases. The proportion living in rented 

rooms was only 6.7%.

Ownership 
of House

Urban Rural Total

Number % Number % Number %

Owned 0 0 41 39.4 41 12.8

Rented 213 98.6 7 6.7 220 68.8

Shared 3 1.4 56 53.8 59 18.4

Total 
kr2— —

216 100 104 100 320 100

Shared = Living in a room in a building owned by the respondents family-in-law.
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Table 3.1.11 Type of house

Over 80% of respondents in both study sites lived in rooms in cemented houses. In 

the rural area, materials used for building includes cane and wood.

Type of house Urban Rural Total

Number % Number % Number %

2-3 bedroom 
flat

0 0 2 1.9 2 0.6

1 bedroom 
flat

2 0.9 2 1.9 4 1.2

Room in
cemented
house

210 97.2 89 85.6 299 93.4

Room in
wooden
house

4 0.9 1 1.0 5 1.6

Room in 
cane house

0 0 10 9.6 10 3.2

Total 216 100 104 100 320 100

Table 3.1.12 Monthly house rent

Monthly 
house rent

Urban Rural Total

Number % Number % Number %

< NlOO 106 49.8 5 71.4 111 50.5

N101-N200 79 37.0 1 14.3 80 36.4

> N200 13 6.1 0 0 13 6.0

Don’t know 15 7.1 1 14.3 16 7.0

Total
V2  ̂ ------—

213 100 7 100 220 100

The monthly house rent was cheaper in the rural area compared to the urban area. 

With the lowest minimum wage of N 500 per month, about 51% of the study 

participants were spending up to one-fifth of their income for paying their rent a 

further 30% was spending up to two-fifths of their monthly income on rent.
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Table 3.1.13 Water source

The main water source in urban areas is a combination of pipe and well. The pipe 

water was mainly for drinking and cooking and often had to be bought while the well 

water was for other purposes such as bathing and washing. In the rural areas, 

however, the main source of water was the well. There was a well in almost every 

compound visited.

Water source Urban Rural Total

Number % Number % Number %

Pipe 49 22.7 3 2.9 52 16.2

Well 41 19.0 89 85.6 130 40.6

Tanker 4 1.8 1 1.0 5 1.6

Pipe + Well 122 56.5 4 3.8 126 39.5

Tanker + Well 0 0 2 1.9 2 0.6

River 0 0 2 1.9 2 0.6

Well + River 0 0 3 2.9 3 0.9

Total 216 100 104 100 320 100

Table 3.1.14 Faecal disposal

In over 50% of urban women interviewed, faecal disposal was into pit latrines, which 

were found in every building. Only 35% of houses had water closet faecal disposal 

facilities. The method of faecal disposal in the rural area was into the river or canal 

in 49% of cases, and into the open space in 38% of cases.

Faecal disposal Urban Rural Total

Number % Number % Number %

River or canal 11 5.1 51 49 62 19.4

Pit latrine 125 57.9 6 5.8 131 40.9

Water closet 75 34.7 7 6.7 82 25.6

Open space 5 2.3 39 37.5 44 13.8

Burning 0 0 1 1.0 1 0.3

Total 
krz------------------ —

216 100 104 100 320 100
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3.1.4 SOCIOECONOMIC PROFILE OF WOMEN

Tables 3.1.15 - 3.1.20 describe the socioeconomic profile of respondents and their 

spouses. Most of the women and their spouses completed primary school education, 

were semi-skilled and were earning less than N 500 per month. It was difficult to 

classify women into socioeconomic groups although this was attempted using the 

possession of assets as the criterion. Table 3.1.20 would seem to suggest that most 

of the women were of the low socio-economic group. Although 29% owned 

refrigerators, electricity supply to these areas was rather episodic. It was not easy to 

classify women into socioeconomic groups using the possession of assets as the 

criterion.

Table 3.1.15 Maternal educational level attained

The proportion of literate (with at least six years completed primary school education) 

oregnant women was 70.8% and 58.9% in the urban and rural areas respectively.

Maternal education Urban Rural Total

Number % Number % Number %

None/Arabic 104 29.2 55 41.1 159 32.5

Primary 138 38.8 58 43.3 196 40.1

Secondary 105 29.7 19 14.2 124 25.4

Post secondary 8 2.3 2 1.4 10 2.0

Total 355 100 134 100 489 100
X" = 13.97, p = 0.(X)3

Table 3.1.16 Maternal occupation

Overall, about 38% of the study participants were either unskilled or unemployed 

outside the home. The proportion among rural women was higher than their urban 

counterparts.
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Maternal
occupation

Urban Rural Total

Number % Number % Number %

Professional 3 0.8 5 3.8 8 1.6

Secondary
School
Teachers,
Nurses,
Secretaries

5 1.5 0 0 5 1.0

Non-manual
skilled

60 17.0 2 1.0 62 12.7

Manual
skilled

3 0.8 27 20.2 30 6.1

Semi-skilled 189 53.2 11 8.2 200 40.9

Unskilled / 
Unemployed

95 26.7 89 66.8 184 37.6

Total 355 100 134 100 489 100

Professional = Senior Administrative Officers.

Non-manual skilled = Clerical Officers, Typists and Civil Servants. 

Manual skilled = Hairdressers, Tailors, Mat weavers.

Semi-skilled = Small-scale traders.

Unskilled = Petty traders.

Table 3.1.17 Maternal income per month

Income per 
month

Urban Rural Total

Number % Number % Number %

< N500 90 41.7 56 53.8 146 45.6

N501-N1000 15 6.9 20 19.2 35 10.9

N1001-N1500 7 3.2 0 0 7 2.3

N1501-N2000 1 0.5 3 2.9 4 1.2

> N2000 3 1.4 1 1.0 4 1.2

Don’t know 100 46.3 24 23.1 124 38.8

Total 216 100 104 100 320 100
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Forty-six percent of urban pregnant women did not know how much they earned per 

month. The corresponding percentage among rural women was 23.1%. Of the rural 

women who could estimate their income, over 50% earned less than N 500 per month. 

The World Bank Team arrived at a consensus that households earning less than N 450 

should be regarded as food poor (World Bank, 1991).

3.1.5 SOCIOECONOM IC PRO FILE OF TH E FATHERS

P aternal Age : There was no information on this variable because over 80% of

respondents did not know the ages of their husbands (or partner).

Table 3.1.18 Paternal educational status

The proportion of rural fathers without formal education was more than twice that of 

their urban counterparts, and over 30% of fathers completed primary school education.

Paternal education Urban Rural Total

Number % Number % Number %

None 36 10.1 32 23.8 68 13.9

Primary 142 40 41 30.8 183 37.4

Secondary 130 36.7 39 28.9 169 34.6

Post secondary 31 8.7 13 9.7 44 9.0

Don’t know 16 4.5 9 6.8 25 5.1

Total 355 100 134 100 489 100
X" =  18.12, p =  0.0011
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Table 3.1.19 Paternal occupation

The percentage of unemployed fathers at both sites was rather low and over 35% of 

fathers were unskilled workers.

Paternal Occupation Urban Rural Total

Number % Number % Number %

Professional 6 1.7 4 2.9 10 2.0

Non-manual skilled 38 10.7 12 8.7 50 10.2

Manual skilled 174 49.0 61 45.2 235 48.1

Semiskilled 8 2.3 8 5.9 16 3.3

Unskilled 127 35.7 45 33.6 172 35.2

Unemployed/Pensioners 2 0.6 4 3.7 6 1.2

Total 355 100 134 100 489 100
X"“ l(5.22, p = 0.069

Professional = Senior administrative officers. Secondary schoolteachers and 

Secretaries.

Non-manual skilled = Clerks, Typists, Civil Servants.

Manual skilled = Tailors, Drivers, Carpenters, Fishermen, Bricklayers.

Semi-skilled = Small-scale traders.

Unskilled = Petty traders. Labourers, Security men. Gardeners, Farmers.

As a result of the fact that it was difficult to obtain an accurate assessment of the 

earned income of respondents and their spouses, an estimate of the socioeconomic 

status of the study population was based on the ownership of certain assets by the 

family unit.
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Table 3.1.20 Possession of assets

The table below shows the percentage of respondents who possessed the assets 

indicated.

Ownership of Assets Urban(n=216) Rural(n=104) Total(n=320)

Number % Number % Number %

Land 40 18.5 33 31.7 73 22.8

Land with house 39 18.1 29 27.9 68 21.2

Television 172 79.6 33 31.7 205 64.1

Radio 184 85.2 75 72.1 259 80.9

Hi/fi stereo 71 32.9 9 8.7 80 25

Bicycle 18 8.3 3 2.9 21 6.6

Motorcycle 14 6.5 4 3.8 18 5.6

Car / Boat 12 5.6 32 30.8 44 13.8

Sewing Machine 48 22.2 16 15.4 64 20

Refrigerator 75 34.7 18 17.3 93 29.1

3.2 OBSTETRIC AND GYNAECOLOGIC HISTORY OF WOMEN

Tables 3.2.1 - 3.2.11 describe the obstetric and gynaecologic history of the women 

studied. It was observed that women attending these clinics registered for antenatal 

care in the second and third trimesters. Most of the women were parity 2-4 and the 

interval since last birth was less than 24 months in 40% of cases. Over 10% of

women had experienced at least one spontaneous abortion in the past and a further

6.4% had experienced at least one induced termination of pregnancy. About 5% had 

experienced multiple pregnancy at least once in the past.

Table 3.2.1 Stage of pregnancy at the first antenatal clinic visit

The assessment of the trimester of the pregnancy was based on the height of the 

fundus above the symphysis pubis as assessed by the midwife. Although some 

pregnant women could recall the date of their last menstrual period, it was observed 

that in some instances, there was some discrepancy between the dates given by 

pregnant women and the findings on physical examination. The estimated gestational
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age was sometimes confirmed by ultrasound examination, especially in the urban study 

area.

Trimester of 
Pregnancy

Urban Rural Total

Number % Number % Number %

1st 26 7.3 2 1.5 28 5.7

2nd 187 52.7 59 44.0 246 50.3

3rd 142 40.0 73 54.5 215 44.0

Total 355 100 134 100 489 100

Table 3.2.2 Parity

Parity Urban Rural Total

Number % Number % Number %

0 41 11.5 27 20.1 68 13.9

1 77 21.7 17 12.7 94 19.2

2-4 168 47.4 62 46.3 230 47

5-7 63 17.8 23 17.2 86 17.6

84- 6 1.6 5 3.7 11 2.3

Total 355 100 134 100 489 100
= 11.12, p = 0.002

Parity is defined as the number of previous live bom infants and stillbirths bom after 

28 completed weeks of gestation. Overall, about 20% of the respondents can be 

regarded as grand-multigravidae (Parity 4+) and only 2.3% of women were parity 8 

and over. The proportion of primigravidae among the respondents was higher among 

rural respondents compared to their urban counterparts.

The potential of family planning and birth spacing to prevent matemal mortality by 

reducing the incidence of high risk pregnancies and the total number of pregnancies 

women experience has been extensively explored (Fortney, 1986a; Fortney et al., 

1986b; Fauveau and Chakraborthy, 1988).
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Table 3.2.3 Number of children alive now

Number of 
children alive

Urban Rural Total

Number % Number % Number %

0 54 15.2 40 29.8 94 19.2

1-4 264 74.4 82 61.1 346 70.7

>4 37 10.4 12 9.1 49 10.1

Total
rn ----TT—m--------

355 100 134 100 489 100

Detailed information on stillbirths could not be obtained because such births are 

promptly discarded, especially in families that are of the Islamic faith.

Table 3.2.4 Birth interval

Last confinement 
(months)

Urban Rural Total

Number % Number % Number %

4-12 9 2.9 3 2.8 12 2.9

13-24 123 39.1 37 35.0 160 38.0

25-36 109 34.7 34 31.8 243 57.7

>36 73 23.3 33 30.4 6 1.4

Total 314 100 107 100 421 100

 ̂ An-------- /\ . lu

Mean = 25.82 ± 19.15 
months

Mean = 28.50 ± 0.00 
months

Mean = 26.35 ± 20.27 
months

The mean duration of the last confinement was about the same at the study sites 

although slightly longer among the rural women. This may be due to the fact that the 

proportion of pregnant women in polygamous unions was higher among rural pregnant 

women and the differences were statistically significant (p = 0.00001). There were 

no differences noted in the pattern of breastfeeding.
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Table 3.2.5 Duration of menstruation

Duration 
of Periods 
(days)

Urban Rural Total

Number % Number % Number %

1-4 162 45.6 50 37.3 212 43.4

5 178 50.1 74 55.2 252 51.5

6-8 15 4.3 10 7.5 25 5.1

Total 355 100 134 100 489 100

Mean = 4.4 ±1.0 days Mean = 4.6 ±1.1 days Mean = 4.5 ± 1.0 days
X̂  = 4.04, p = Ü.13

The mean duration of menstruation was about the same at both study sites.

Table 3.2.6 Interval between cycles

Length of 
Cycle

Urban Rural Total

Number % Number % Number %

< 30 days 325 91.5 125 93.1 450 92

> 30 days 30 8.5 9 6.9 39 8

Total 355 100 134 100 489 100
= Ü.2Ü, p = Ü.66

Over 90% of women at both sites had regular cycles occurring at less than 30 days 

interval.

Table 3.2.7 Type of sanitary material used

Sanitary Material Urban Rural Total

Number % Number % Number %

Cloth 65 18.3 44 32.8 109 22.3

Cotton wool 13 3.7 6 4.5 19 3.9

Toilet roll 200 56.3 63 47 263 53.8

Sanitary towel 73 20.7 17 12.7 90 18.4

Foam 2 0.5 4 3.0 6 1.2

Cloth 4- Toilet roll 2 0.6 0 0.0 2 0.4

Total
V s -------- r r r - T T i -----------------r\ a a <

355 100 134 100 489 100
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The most commonly used sanitary materials were toilet roll and pieces of cloth. This 

is not surprising considering the recent astronomical increase in the price of sanitary 

towels.

Table 3.2.8 Number of sanitary materials used

An attempt was made to estimate the amount of blood loss during menstruation by 

obtaining the above information on the type and number of material used during the 

menstrual cycle as well as the duration and frequency of menstrual blood loss. 

However, this was impossible to achieve as a result of the wide variety in the sanitary 

materials used.

Number
Used

Urban Rural Total

Number % Number % Number %

1-10 295 83.1 92 68.6 387 79.1

11-20 52 14.6 37 27.6 89 18.2

21-30 4 1.1 5 3.8 9 1.8

> 30 4 1.1 0 0 4 0.9

Total 355 100 134 100 489 100
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Table 3.2.9 Past history of spontaneous abortions

Number of 
previous 
spontaneous 
abortions

Urban (n=314) Rural (n=107) Total (n=421)

Number % Number % Number %

1 34 10.8 10 9.3 44 10.5

2 6 1.9 3 2.8 9 2.1

3 0 0 1 0.9 1 0.2

Total 40 12.7 14 13.1 54 12.8

Over 10% of respondents had experienced at least one spontaneous abortion in the 

past. A further 2% had experienced two or more spontaneous abortions.

Table 3.2.10 Past history of induced abortions

Number of previous 
induced abortions

Urban (n=314) Rural (n=107) Total (n=421)

Number % Number % Number %

1 13 4.1 3 2.2 16 3.8

2 9 2.8 2 1.5 11 2.6

Total 22 6.9 5 3.7 27 6.4

Some 6.4% of respondents gave a history of at least one induced termination of 

pregnancy. Of this percentage, 2.6% gave a history of 2 previous induced 

terminations of pregnancy with a higher proportion among urban compared with rural 

women probably as a result of the preponderance of private clinics and chemist shops 

in the urban area. This is likely to be an underestimate of this practice. In a study 

of 410 adolescent girls in rural Nigeria, 24.1% of those aged 12-19 years had 

undergone an induced abortion and about 42.1% of sexually active adolescents aged 

17-19 years had experienced either an abortion or a sexually transmitted disease 

(Brabin LR et al., 1995).
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Table 3.2.11 Past history of multiple pregnancies

Number of previous 
multiple pregnancies

Urban (n=314) Rural (n=107) Total (n=421)

Number % Number % Number %

1 15 4.7 1 0.75 16 3.8

2 4 1.3 1 0.75 5 1.2

Total 19 6.0 2 1.5 21 5.3
X" = U.UU, p = 0.43

Over 5% of respondents had experienced at least one past multiple pregnancy. Of 

these, 1.2% had a history of two previous multiple pregnancies.

3.3 FACILITIES UTILIZED FOR PRENATAL CARE, LABOUR AND 
COMPLICATIONS EXPERIENCED DURING THE LAST PREGNANCY

Tables 3.3.1 - 3.3.6 describe the facilities utilized for prenatal care, labour and 

complications experienced during the last pregnancy. Prenatal care was provided by 

the doctor/midwife in most cases and most births were attended by a trained health 

worker. About 10% of women experienced excessive blood loss during their last 

delivery.

Table 3.3.1 Who provided antenatal care during last pregnancy?

Who provided 
antenatal care in last 
pregnancy

Urban Rural Total

Number % Number % Number %

Doctor /  Trained 
midwife

283 90.1 103 96.3 386 91.7

Traditional Birth 
Attendant

15 4.8 2 1.9 17 4.0

Relatives 1 0.3 1 0.9 2 0.5

Others 15 4.8 1 0.9 16 3.8

Total 314 100 107 100 421 100
X" = 5.74, p = ü.l3 

"Others" = Church and neighbour.

Over 90% of respondents consulted a medical doctor or a trained midwife for 

antenatal care in their last pregnancy.

The ability of the pregnant women to distinguish M.B.B.S doctors from non- 

professionally trained "doctors" was a severe problem.

118



Table 3.3.2 Place of delivery

Place of Delivery Urban Rural Total

Number % Number % Number %

Government hospital / 
health centres

29 9.2 59 55.1 88 20.9

Private hospital / 
health centres

131 41.7 1 0.9 132 31.4

TEA 87 27.7 5 4.7 92 21.8

Others 67 21.4 42 39.3 109 25.9

Total 314 100 107 100 421 100

TEA = Traditional Birth Attendant

Others includes "own home", "on the way" and "Church".

Only 52.3% of deliveries of the last pregnancy occurred in the formal health sector. 

The proportion of pregnant women consulting alternative sources of health care was 

particularly high among rural pregnant women.

Table 3.3.3 Attendant at last delivery

Attendant at last 
delivery

Urban Rural Total

Number % Number % Number %

Trained health 
worker

160 50.9 60 56.1 220 52.3

Untrained health 
worker

154 49.1 47 43.9 201 47.7

Total 314 100 107 100 421 100

Untrained health worker = Traditional Birth Attendant and relatives.

A trained health worker was present at the last delivery for 52.3% of respondents.
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Table 3.3.4 Was this your original plan?

Original plan ? Urban Rural Total

Number % Number % Number %

Yes 275 87.6 82 76.6 357 84.8

No 39 12.4 25 23.4 64 15.2

Total 314 100 107 100 421 100
= 6.59, p = 0.01

In 15.2% of cases, the last delivery took place at a place other than that which was 

originally planned. Over 20% of rural women had to change their plans during their 

last delivery. The reasons for this included "sudden onset of labour" and 

"complications".

Table 3.3.5 Postpartum condition

Postpartum
condition

Urban Rural Total

Number % Number % Number %

Satisfactory 284 90.4 97 90.6 381 90.5

Unsatisfactory 30 9.6 10 9.4 40 9.5

Total
^

314 100 107 100 421 100

The postpartum period is defined as the period up to 42 days after dehvery and 

including delivery. The postpartum condition of 9.5% of respondents was 

unsatisfactory for various reasons given in Table 3.3.6 overleaf.
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Table 3.3.6 Postpartum complications

Postpartum
Complications

Urban Rural Total

Number % Number % Number %

None 236 75.1 82 76.6 318 75.5

Excessive blood 
loss

35 11.1 6 5.6 41 9.7

Fever 12 3.8 4 3.7 16 3.8

Abdominal pain 4 1.3 3 2.8 7 1.7

Prolonged labour 10 3.2 5 4.7 15 3.5

Weakness or 
tiredness

8 2.5 4 3.7 12 2.9

Others 9 3.0 3 2.9 12 2.9

Total 314 100 107 100 421 100
= 4.56, p = 0.60

Others include perineal lacerations, delayed placenta, backache, fever and abdominal 

pain, fever and excessive blood loss.

3.4 INFANT CHARACTERISTICS AND OUTCOME

Tables 3.4.1 - 3.4.2 describe the infant characteristics and outcome of the last 

pregnancy. 87% of infants are still alive now and the most common cause of death 

among those who died was asphyxia.

Table 3.4.1 Outcome of last pregnancy

Is the 
child alive 
now?

Urban Rural Total

Number % Number % Number %

Yes 275 87.5 91 85 366 86.9

No 39 12.5 16 15 55 13.1

Total 314 100 107 00 421 100

In 86.9% of cases, the outcome of the last pregnancy is still alive.
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Table 3.4.2 Cause of child death

Cause of child 
death

Urban Rural Total

Number % Number % Number %

Asphyxia, 
Fresh Still 
Birth

14 35.9 4 25 18 32.7

Neonatal
Tetanus

5 12.8 0 0 5 9.1

Neonatal
Jaundice

2 5.1 3 18.75 5 9.1

Febrile illness 2 5.1 3 18.75 5 9.1

Don’t know 16 41.1 6 37.5 22 40.0

Total 39 100 16 100 55 100

The cause of death of the last child was assessed until two years of age and it is 

unknown in 40% of cases.

3.5 CURRENT PREGNANCY

Tables 3.5.1 - 3.5.23 describe womens’ experiences and perception of the current 

pregnancy. Most of the women and their spouses were pleased about the current 

pregnancy and the most common reason for attendance at the first antenatal clinic was 

"to register in order to ensure the baby’s welfare". About a third of the women were 

also registered somewhere else for antenatal care. Over 40% of them gave a history 

of use of iron tablets and antimalarials prior to their first antenatal clinic visit. Rather 

fewer women used folic acid tablets. The most common reason for discontinuation 

of iron tablets was "No money" and a lot of women were using other medicines 

including herbs during pregnancy at no extra cost, especially after the first trimester 

based on advice received from health workers.
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Table 3.5.1 Mother’s perception of current pregnancy

Mother’s 
Perception of 
Pregnancy

Urban Rural Total

Number % Number % Number %

Pleased 214 91.9 104 100 318 99.4

Not pleased 2 0.9 0 0 2 0.6

Total 216 100 104 100 320 100

Table 3.5.2 Father’s perception of current pregnancy

Father’s 
Perception of 
Pregnancy

Urban Rural Total

Number % Number % ]dumber %

Pleased 213 98.6 104 100 317 99.1

Not pleased 2 0.9 0 0 2 0.6

Indifferent 1 0.5 0 0 1 0.3

Total 216 100 104 100 320 100

Over 99% of respondents and their husbands were pleased about the current 

pregnancy.

Table 3.5.3 Use of haematinics purchased before the first antenatal clinic 
attendance

Use of iron before 
first antenatal 
clinic attendance

Urban Rural Total

Number % Number % Number %

Yes 68 31.5 72 69.2 140 43.9

No 148 68.5 32 30.8 180 56.1

Total
TT2------- ------------------------ — / \  A / \A

216 100 104 100 320 100

About 44% of the pregnant women interviewed gave a history of consistent use of 

iron for at least three months prior to their first antenatal clinic attendance. The use 

of iron was much higher among rural women compared to their urban counterparts. 

It was noted that rural health assistants were much more enthusiastic about the 

promotion of iron tablets.
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Table 3.5.4 Form of iron used

Form of 
iron Used

Urban Rural Total

Number % Number % Number %

Tablets 40 58.8 37 51.4 77 55.0

Tonics 10 14.7 18 25.0 28 20.0

Capsule 18 26.5 17 23.6 35 25.0

Total
--------

68
\ IT

100 72 100 140 100

Table 3.5.5 Dosage of iron used

Dosage of Iron 
Used

Urban Rural Total

Number % Number % Number %

One tablet (or 15 
mis) daily

37 54.4 23 32 60 42.9

One tablet (or 15 
mis) twice daily

15 22.1 13 18.1 28 20.0

One tablet (or 15 
mis) three times 
daily

13 19.2 19 26.4 32 22.8

Two tablets (or 
30 mis) daily

2 2.9 2 2.7 4 2.9

Two tablets (or 
30 mis) twice 
daily

1 1.4 7 9.8 8 5.7

Two tablets (or 
30 mis) three 
times daily

0 0 8 11.0 8 5.7

Total
Vr-—T-z-TT-f-------—rrrw

68 100 72 100 140 100

The most common form of iron used is the tablet form, followed by the capsule (as 

shown in Table 3.5.5 above).

One tablet of iron refers to a 200 mg ferrous sulphate (Fe2 S 0 4 ) tablet containing 60 

mg elemental iron. This is equivalent to 15 millilitres (mis) of the iron tonic taken 

or one iron capsule.

Overall, about 43% of respondents were taking one iron tablet daily consistently for 

over three months prior to the first antenatal clinic attendance. Over 80% were taking 

up to three iron tablets daily.
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Table 3.5.6 Use of folic acid tablets before first antenatal clinic visit

Use of folic acid 
tablets before 
pregnancy

Urban Rural Total

Number % Number % Number %

Yes 28 12.9 31 29.8 59 18.4

No 188 87.1 73 70.2 261 81.6

Total
rrl----T7^-rr-------- m rr

216 100 104 100 320 100

Overall, 18.4% of respondents used folic acid tablets regularly before their first 

antenatal clinic visit. The percentage of rural pregnant women using folic acid tablets 

was more than double that among their urban counterparts.

Table 3.5.7 Dosage of folic acid tablets used

Dosage of folic 
acid tablets used

Urban Rural Total

Number % Number % Number %

One tablet daily 20 71.4 12 38.8 32 54.2

One tablet twice 
daily

2 7.2 7 22.6 9 15.3

One tablet three 
times daily

3 10.7 8 25.8 11 18.6

Two tablets 
twice daily

0 0 1 3.2 1 1.7

Two tablets three 
times daily

0 0 2 6.4 3 3.4

When prescribed 3 10.7 1 3.2 4 6.8

Total
T72----TTTTVT-------- TTTT

28 100 31 100 59 100

Over 70% of urban women used only one folic acid tablet daily compared to about 

40% among their rural counterparts. The percentage of rural women using three folic 

acid tablets daily was more than double the corresponding percentage among urban 

women. This may be due to the fact that rural women thought that they had to take 

one folic acid tablet each time they took an iron tablet.
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Table 3.5.8 Use of antimalarial tablets before first antenatal clinic visit

Use of 
antimalarials

Urban Rural Total

Number % Number % Number %

Yes 75 36.4 64 61.5 139 43.3

No 141 63.6 40 38.5 181 56.7

Total
k r 2 --------À n -------------------— 7VT

216 100 104 100 320 100

Overall 43.3% of respondents gave a history of consistent use of antimalarials prior 

to their first antenatal clinic attendance. The percentage of rural pregnant women 

using antimalarials was almost double that of urban women.

Table 3.5.9 Use of Chloroquine tablets before first antenatal clinic visit

Use of 
Chloroquine

Urban Rural Total

Number % Number % Number %

Yes 17 26.6 6 18.75 23 23.9

No 47 73.4 26 81.25 73 76.1

Total
krz----TTTn---------

64 100 32 100 96 100

About 24% of respondents were taking Chloroquine tablets.

Table 3.5.10 Use of Daraprim tablets before first antenatal clinic visit

Use of
Daraprim
tablets

Urban Rural Total

Number % Number % Number %

Yes 5 7.8 2 6.25 7 7.3

No 59 92.2 30 93.75 89 92.7

Total
7̂2----TTTtA-------

64 100 32 100 96 100

The proportion of pregnant women using Daraprim (Pyrimethamine) was rather low. 

The reasons for this are not clear.
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Table 3.5.11 Use of Herbs

Use of 
herbs

Urban Rural Total

Number % Number % Number %

Yes 42 65.6 23 69.7 65 67.0

No 22 34.4 10 30.3 32 33.0

Total 64 100 33 100 97 100

Only 20% of the pregnant women interviewed admitted to using herbs. This is likely 

to be an underestimate of the real situation because of the fact that in the urban area, 

herbal preparations for use in pregnancy are sold in front of almost every house in the 

evenings and these are recommended to be taken first thing in the morning. Some of 

the pregnant women interviewed used a combination of antimalarials such as 

Chloroquine and herbs or Daraprim and herbs. This accounts for the variation in the 

totals of the above tables.

Table 3.5.12 Dosages of Chloroquine tablets used

Dosages of 
Chloroquine tablets 
used

Urban Rural Total

Number % Number % Number %

4 tablets stat then 
two tablets twice 
daily for two days

27 36.0 8 44.4 35 38.2

2 tablets fortnightly 47 62.3 7 38.9 54 57.7

1 or 2 tablets daily 0 0 1 5.5 1 1.0

When prescribed 1 1.3 2 11.1 3 3.1

Total 75 100 18 100 93 100
= 10.16, p = 0.017 

Daraprim tablets were taken once weekly.

An accurate assessment of the amount of native herbs consumed by the pregnant 

women could not be achieved as a result of differences in the sizes of the measuring 

cups used by the traditional birth attendants who dispense these herbal preparations 

to the pregnant women.
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Table 3.5.13 Reasons for first antenatal clinic attendance

Reasons for first 
antenatal clinic 
visit

Urban Rural Total

Number % Number % Number %

To register / 
Baby’s welfare

138 63.3 77 74.0 215 67.2

Not feeling well 71 32.8 19 18.3 90 28.1

To collect 
medicine

6 2.8 6 5.8 12 3.8

Early booking 1 0.5 0 0 1 0.3

Partner’s advice 0 0 1 1.0 1 0.3

To prevent illness 0 0 1 1.0 1 0.3

Total 216 100 104 100 320 100
= 12.71, p = Ü.U26

The second most common reason given for the first antenatal clinic attendance by 

28.1% of respondents was "Not feeling well". The reasons given for the first antenatal 

clinic visit include "Felt tired", "Dizziness", "Eye trauma", "Abdominal pain and 

diarrhoea", "Fainting attack" and "Fever".

Table 3.5.14 Are you registered for antenatal care elsewhere?

Antenatal care 
elsewhere?

Urban Rural Total

Number % Number % Number %

Yes 88 40.7 14 13.5 102 31.9

No 128 59.3 90 86.5 218 68.1

Total 216 100 104 100 320 100

Pregnant women who attend the antenatal clinic at the St. Theresa’s Primary Health 

Care Centre, Amukoko are also encouraged to register in another health care facility 

which provides delivery services as this is not available at St. Theresa’s.
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Table 3.5.15 Where else are you registered for antenatal care?

Where else are you 
registered?

Urban Rural Total

Number % Number % Number %

Traditional Birth 
Attendant

33 37.5 9 64.3 42 41.2

Maternity home 4 4.5 3 21.5 7 6.9

Private hospital 30 34.1 1 7.1 31 30.9

Government 
hospital / Health 
Centre

19 21.6 0 0 19 18.6

Church 2 1.9 0 0 2 1.9

Traditional birth 
attendant + Private 
hospital

0 0 1 7.1 1 1.0

Total 88 100 14 100 102 100
= 19.63, p = 0,001

Over 40% of respondents are also registered with Traditional Birth Attendants hoping 

to deliver their babies there.

Table 3.5.16 Use of iron tablets in current pregnancy

Regularity of 
iron intake

Urban Rural Total

Number % Number % Number %

Yes 198 91.7 97 93.3 295 92.2

No 18 8.3 7 6.7 25 7.8

Total 216 100 104 100 320 100
X' = Ü.ÜB, p = ü.7B

Over 90% of pregnant women claimed to be taking their iron tablets regularly.
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Table 3.5.17 Any reasons to stop taking iron tablets?

Any reason to stop 
iron tablet intake?

Urban Rural Total

Number % Number % Number %

No money 146 67.6 68 65.5 214 66.9

Use of herbs 44 20.3 23 22.2 67 21.0

Forgets 22 10.2 10 9.6 32 10.0

Felt dizzy 3 1.4 1 0.9 4 1.2

Afraid of 
swallowing

0 0 1 0.9 1 0.3

Tablets got 
finished

0 0 1 0.9 1 0.3

Travelled 1 0.5 0 0 1 0.3

Total 216 100 104 100 320 100
= 4.91, p = U.55

The above question was asked to verify the information provided in Table 4.1.56 

above. The most common reason given for stopping iron tablets was "No money" 

followed by "Concurrent use of herbs".

Table 3.5.18 Stool colour changes since commencement of iron tablets

Any stool
colour
changes?

Urban Rural Total

Number % Number % Number %

Yes 106 49.1 69 66.3 175 54.7

No change 17 7.8 5 4.8 22 6.9

Constipated 2 0.9 0 0 2 0.6

Just started 54 25.0 24 23.1 78 24.4

No notice 37 17.2 6 5.8 43 13.4

Total
*cr2------------------

216 100 104 100 320 100

Over 40% of the pregnant women reported that they noticed a change in the colour 

of their stools to black after they commenced the use of iron tablets.
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Table 3.5.19 Use of other medicines in current pregnancy

"Medicine" in this context is defined as any substance taken in addition to iron, folic 

acid and antimalarial tablets given to the pregnant women at the antenatal clinic.

Use of other 
medicines

Urban Rural Total

Number % Number % Number %

Yes 113 52.3 76 73.1 189 59.1

No 103 47.7 28 26.9 131 40.9

Total 216 100 104 100 320 100
^r67r"p^"o:üüü6

About 59% of women reported that they were using other medicines.

The use of other medicines was more common among rural women compared to the 

urban women.

Table 3.5.20 Type of medicine used

Type of Medicine 
used

Urban Rural Total

Number % Number % Number %

Haematinics 60 53.1 46 60.6 106 56.1

Herbs 35 30.9 24 31.6 59 31.4

Prayer Water 7 6.2 2 2.6 9 4.7

Analgesics 6 5.3 1 1.3 7 3.7

Antimalarials 3 2.7 2 2.6 5 2.6

Antibiotics 2 1.8 1 1.3 3 1.5

Total 113 100 76 100 189 100
5r'=TB8r P = 0.59

Haematinics includes a range of liquids/tablets with claims of being good for blood 

but unproven/unknown contents.
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Table 3.5.21 Stage of pregnancy at which medicines were used

Month of 
Pregnancy

Urban Rural Total

Number % Number % Number %

1 10 8.8 5 6.6 15 7.9

2 7 6.2 10 13.1 17 9.0

3 46 40.7 11 14.5 57 30.1

4 19 16.8 15 19.7 34 18.0

5 14 12.4 15 19.7 29 15.4

6 10 8.8 9 11.8 19 10.1

7 7 6.3 8 10.6 15 7.9

8 0 0 3 4.0 3 1.6

Total 113 100 76 100 189 100

The use of medicine appears to be more prevalent between the third and sixth months 

of pregnancy.

Table 3.5.22 Whose advice ?

Whose advice ? Urban Rural Total

Number % Number % Number %

Health workers 50 44.2 23 30.3 73 38.6

Families 35 30.9 23 30.3 58 30.7

Others 16 14.3 19 24.9 35 18.5

Self 12 10.6 11 14.5 23 12.2

Total 113 100 76 100 189 100

"Others" includes friends and neighbours.

Health workers were often consulted by pregnant women before taking these 

medicines. However in over 12% of instances, the pregnant women practised self- 

medication. The families of pregnant women also play a big role in giving advice 

during this period.
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Table 3.5.23 Monetary cost of services received

Actual cost Urban Rural Total

Number % Number % Number %

No cost 92 81.5 43 56.6 135 71.4

N5 - N20 10 8.8 14 18.4 24 12.7

N21- N40 2 1.8 5 6.6 7 3.7

N41- N50 2 1.8 0 0 2 1.1

N51- N70 1 0.8 4 5.2 5 2.6

N71- NlOO 2 1.8 5 6.6 7 3.7

N101-N200 1 0.8 4 5.2 5 2.6

N201-N400 2 1.8 1 1.3 3 1.6

>N400 1 0.8 0 0 1 0.5

Total 113 100 76 100 189 100

In over 70% of cases, the pregnant women did not have to pay for these medicines 

in cash, especially when they consulted other family members who were either part 

of the formal or non-formal health sector. It is likely that they may have to pay in 

kind for these services in the future.

3.6 MORBIDITY IN CURRENT PREGNANCY

Tables 3.6.1 - 3.6.7 describe the health status of women in the current pregnancy. 

69% of women had experienced at least one health complaint within a fortnight of 

being interviewed, the most common complaints being fever, general body pains, 

headaches, abdominal pains and waist pain or backache. The health complaint 

experienced by the women was severe enough to prevent 17% of women from caring 

for their children, going to work or going to the market. Most of the women rested 

for about a week and missed 1-4 clinic visits. The most popular drugs prescribed at 

the first antenatal clinic were haematinics and analgesics.
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Table 3.6.1 Any complaints within the past two weeks?

Any complaints ? Urban Rural Total

Number % Number % Number %

Yes 247 69.6 94 70.1 341 69.7

No 108 30.4 40 29.9 148 30.3

Total 355 100 134 100 489 100

X" = 0.00, p = 0.99

Over 69% of pregnant women reported having a health complaint within two weeks 

of their first antenatal clinic attendance.

3.6.1 MAJOR CAUSES OF MORBIDITY

Figure 3.2 Prevalence of complaints at the first antenatal clinic visit
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The most common complaints given by pregnant women at the first antenatal clinic 

attendance were fever, abdominal pains, dizziness, general body pains and headaches. 

It is interesting to note that although about 23.2% of women complained of fever, only 

14.3% of blood films were positive for malaria parasites.

Prevalence of complaints hy study site (Figure 3.2)

The morbidity pattern at the first antenatal clinic attendance was the same among the 

urban and rural women studied although there were fewer complaints of dizziness.
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vomiting and waist pain in the urban compared to the urban women. 

Prevalence of symptoms in the study population (Figure 3.3)
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The most common symptoms during the first trimester of pregnancy were general 

body pains, fever, abdominal pains, waist pains and weakness or tiredness.

Prevalence of symptoms in the second trim ester of pregnancy (Figure 3.3)

The most common symptoms in the second trimester of pregnancy were fever, 

abdominal pains, general body pains, headaches and dizziness.

Prevalence of symptoms in the third trim ester of pregnancy (Figure 3.3)

The most common symptoms in the third trimester of pregnancy were fever, general 

body pains, headaches, abdominal pains, waist pain and dizziness.

Prevalence of symptoms by trimester of pregnancy (Figure 3.3)

As pregnancy advanced, most of the symptoms decreased in prevalence.
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Prevalence of symptoms by haemoglobin levels (Figures 3.4 & 3.5)
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The proportion of pregnant women with anaemia was calculated among pregnant 

women complaining of symptoms and those without symptoms. The data was then 

examined for urban - rural differences, but none were found. The data was also 

analyzed to find out if there was any association between classical symptoms of 

anaemia and haemoglobin levels. It was observed that the classical symptoms such 

as dizziness and weakness were an unreliable sign of anaemia in this population.
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3.6.2 INDICATION OF SEVERITY OF ILLNESS AND IMPACT OF 
ILLNESSES ON THE ACTIVITIES OF WOMEN

Table 3.6.2 Did the complaints prevent you from caring for your children ?

Prevented from 
caring for 
children?

Urban Rural Total

Number % Number % Number %

Yes 66 18.6 20 14.9 86 17.6

No 289 81.4 114 85.1 403 82.4

Total
—  A  ---------------- 7 V T

355 100 134 100 489 100

Most pregnant women are so attached to their children that it would take a serious 

illness such as that requiring hospitalisation to prevent them from performing their 

roles as mothers.

Table 3.6.3 Did the complaints prevent you from going to work?

Prevented 
from going to 
work?

Urban Rural Total

Number % Number % Number %

Yes 48 13.5 39 29.1 87 17.8

No 307 86.5 95 70.9 402 82.2

Total 355 100 134 100 489 100
X^="1510, p = Ü.ÜÜÜ1

It is possible that the pregnant women continued to work despite having health complaints because they 

could not afford to do otherwise.

Table 3.6.4 Did the complaints prevent you from going to the market?

Prevented 
from going to 
the market?

Urban Rural Total

Number % Number % Number %

Yes 49 13.8 35 26.1 84 17.2

No 306 86.2 99 73.9 405 82.8

Total
TT2----A f A-------- rr

355 100 134 100 489 100

Overall, 17% of women experienced interference with their activities (as "carers", as 

"income generators," or as "mothers") resulting from the health complaints reported.
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Table 3.6.5 Number of rest days

Number of 
rest days

Urban Rural Total

Number % Number % Number %

1 - 7 276 77.7 114 85.1 390 79.8

8 - 14 34 9.5 7 5.2 41 8.4

15 - 28 17 4.8 3 2.2 20 4.1

> 28 28 8.0 10 7.5 38 7.7

Total 355 100 134 100 489 100

The number of rest days is defined as the number of days in which the pregnant 

woman had to stay restricted to the bed as a result of illness.

Over 70% of illnesses required less than one week’s rest.

Table 3.6.6 Number of clinic visits missed

Number of clinic 
visits missed

Urban Rural Total

Number % Number % Number %

1 - 4 83 95.4 13 100 96 96

> 4 4 4.6 0 0 4 4

Total 87 100 13 100 100 100
= 0.00, p = 1.00

The number of clinic visits missed is defined as the number of antenatal clinic visits 

missed as a result of illness.

Ninety-six percent of pregnant women missed less than four clinic visits as a result 

of illness.
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Table 3.6.7 Type of drugs prescribed at the first antenatal clinic visit

Treatment given Urban Rural Total

Number % Number % Number %

Haematinics 280 78.9 120 89.5 400 81.8

Analgesics 73 20.6 5 3.7 78 15.9

Antimalarials 1 0.3 3 2.2 4 0.8

Antispasmodics 0 0 1 0.8 1 0.2

Antibiotics 0 0 4 3.0 4 0.8

Antimalarials + 
Analgesics

1 0.3 1 0.8 2 0.2

Total
XT2----n g ------------ Tvrr

355 100 134 100 489 100

The most common types of drugs prescribed at the first antenatal clinic were 

haematinics and analgesics. A possible reason for the rather low prescription rate for 

antimalarials may be the fact that some of the women may have been treated for 

malaria at the Out-patient department of the clinic prior to the time that their 

pregnancy status was known.

3.7 DIETARY HISTORY

Table 3.7.1 - 3.7.6 describe the dietary history and practices of the women. 25% of 

women expressed taboos about certain food items. The main items were heavy food, 

eba, boumvita, okra ("ladies fingers") and snails. 95% of women felt that certain food 

items were essential in pregnancy. These include beans, fruits, vegetables, rice, eggs, 

yam and meat. Most women reported eating rice, fish (or meat), vegetables and beans 

yesterday. The high proportion of women who report consuming food items with 

good sources of bioavailability of iron should be interpreted with caution as dietary 

questionnaires are notoriously unreliable as a means of assessing intake. Most of the 

iron intake in this study population is the less bioavailable rice and cassava root which 

are the main staple food items. Although fruits are available all year round, 

consumption is generally low (Table 3.7.5). The availability of vegetables is seasonal 

and they are particularly more expensive in the dry season. Animal sources of protein 

such as fish, meat and poultry are available although these are generally beyond the
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reach of many low-income people. In instances where they are readily available such 

as in the riverine areas, they are smoked for sale rather than eaten.

It is interesting to note that over 40% of women said that if they had only one piece 

of meat left in their pot, they would eat it themselves. Only 20% would reserve the 

piece of meat for their husbands. In the patriarchal family which is still the norm, the 

woman’s role as a ’good wife’ and mother is closely bound up with expectations 

surrounding the provision of ’proper’ meals for her husband and children (Blaxter & 

Peterson, 1983; Murcott, 1983) and the relationship between women and men in the 

family grouping is reflected in the allocation of food within the family (Delphy, 1979). 

In these situations, men are generally considered to need greater quantities of food 

than women. Charles and Kerr (1988) also reported that women try to accommodate 

the food preferences of men, often subsuming their own preferences in the process. 

The findings in the present study however do not seem to agree with these 

expectations.

Table 3.7.1 Food taboos

Any food 
taboos?

Urban Rural Total

Number % Number % Number %

Yes 69 31.9 12 11.5 81 25.3

No 147 68.1 92 88.5 239 74.7

Total 216 100 104 100 320 100

Over 25% of pregnant women reported having taboos regarding certain food items. 

Belief in food taboos were more prevalent among urban women compared with their 

rural counterparts.
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Table 3.7.2 Proportion of pregnant women expressing taboos about certain food 
items

Certain food items belonging to the carbohydrate, fat and protein food groups were 

considered to be "taboo" and inappropriate for consumption by pregnant women.

Food taboos Urban (n=216) Rural (n=104) Total (n=320)

Number % Number % Number %

Alcohol 45 20.6 0 0 45 14.6

Tobacco 23 10.6 0 0 23 7.2

Heavy food 13 6.0 23 22.1 36 11.3

Eba (Cassava) 13 6.0 6 5.8 19 5.9

Boumvita
(Beverage)

13 6.0 1 0.9 14 4.4

Pepper (Chilli) 6 2.8 0 0 6 1.9

Gari-in-water
(Cassava)

5 2.3 2 1.9 7 2.2

Okra ("Ladies 
fingers")

4 1.9 2 1.9 6 1.9

Snails 3 1.4 1 0.9 4 1.2

Hot food 3 1.4 0 0 3 0.9

Plantain 1 0.5 1 0.9 2 0.6

Sugar 1 0.5 0 0 1 0.3

Bush meat / 
Dead animals

1 0.5 0 0 1 0.3

Eggs 1 0.5 0 0 1 0.3

Iced Water 1 0.5 0 0 1 0.3

Others 0 0 2 1.9 2 0.6

as grasscutter or antelope), and soft drinks.

The reasons given for some of the taboos include:

Pap and Bournvita - Will make baby big 

Grasscutter ("Nchi") - Delays labour

Snails & Okra ("Ladies fingers")- Will cause excessive salivation in the baby. 

Groundnuts - Causes blurring of vision
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Table 3.7.3 Essential foods in pregnancy

Any essential 
foods ?

Urban Rural Total

Number % Number % Number %

Yes 209 96.8 97 93.3 306 95.6

No 7 3.2 7 6.7 14 4.4

Total 216 100 104 100 320 100

X^= 1.29, p = 0.16

Over 95% of respondents reported that they believed that there were certain food 

items that were essential for pregnant women to eat. This indicates that there is a 

good level of nutritional knowledge in this study population.
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Table 3.7.4 Proportion of pregnant women indicating essential foods in pregnancy

Essential food 
items

Urban (n=216) Rural (n=104) Total (n=320)

Number % Number % Number %

Beans 138 63.8 67 64.4 201 62.8

Vegetables 117 54.3 45 43.3 162 50.6

Fruits 116 53.8 49 47.1 165 51.6

Rice 108 50 58 55.8 108 33.8

Meat 70 32.3 14 13.6 84 26.3

Eggs 65 30 37 35.9 102 31.9

Yam 65 30 24 23.1 89 27.8

Yam flour 47 21.9 14 13.6 61 19.1

Gari / Eba 
(Cassava)

35 16.2 19 18.3 54 16.9

Liver 27 12.4 16 15.5 43 13.4

Tea 26 11.9 6 5.8 32 10.0

Milk 13 6.2 3 2.9 16 5.0

Chicken 13 6.2 3 2.9 15 4.8

Gari-in-water 9 4.2 2 1.9 11 3.5

Pap 9 4.2 0 0 9 2.9

Shrimps 6 2.8 6 5.8 12 3.8

Com (Roasted 
or boiled)

6 2.8 0 0 6 1.9

Fufu 5 2.3 2 1.9 7 2.2

Tuwo 4 1.9 0 0 4 1.3

Crab 3 1.4 7 6.7 10 3.2

Turkey 3 1.4 0 0 3 0.9

Pounded yam 3 1.4 0 0 3 0.9

Bread 21 1.0 3 2.9 24 7.5

Melon 2 0.9 0 0 2 0.6

Half cooked 
meat

0 0 100 99 100 31.3

Palm oil 0 0 102 99 102 31.9

Water 0 0 102 99 102 31.9

Fish 0 0 22 21.3 22 6.9
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Table 3.7.5 Proportion of pregnant women eating individual food items yesterday

Did you eat the 
following food 
items yesterday?

Urban (n=216) Rural (n=104) Total (n=320)

Number % Number % Number %

Rice 165 76.4 61 58.7 226 70.6

Meat 160 74.1 46 44.2 206 64.4

Vegetables 160 74.1 42 40.4 202 63.1

Fish 155 71.9 90 86.5 245 76.6

Beans 123 57.1 54 51.9 177 55.3

Fruits 124 57.4 41 39.8 165 51.6

Yam 105 48.6 26 25 131 40.9

Others 45 20.8 31 30.1 76 23.8

Eggs 44 20.3 23 22.1 67 20.9

Soft drinks 41 18.9 17 16.3 58 18.1

Buns, Cashew nuts and Biscuits), Pap, Tuwo and Gari-in-water.

The high proportion of women who report consuming foods with good sources and 

bioavailability of iron should be interpreted with caution as dietary questionnaires are 

notoriously unreliable as a means of assessing intake.

Table 3.7.6 If tbere was only one piece of meat left in your pot, who would you 
give it to ?

One piece of meat Urban Rural Total

Number % Number % Number %

Self 104 48.1 33 31.7 137 42.8

Husband 48 22.2 16 15.4 64 20.0

Child 29 13.4 36 34.6 65 20.3

Share with 
husband

18 8.3 8 7.7 26 8.1

Share with child 15 6.9 8 7.7 23 7.2

Anybody 2 1.1 2 1.9 4 1.3

In-laws 0 0 1 1.0 1 0.3

Total 216 100 104 100 320 100
X ' = 24.3Ü, p = Ü.ÜÜÜ4

It is interesting to note that over 40% of women stated that if they had just one piece
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of meat left in their pot, they would eat it themselves. Only 20% would reserve the 

piece of meat for their husbands.

3.8 PAST HISTORY OF BLOOD TRANSFUSION

Tables 3.8.1 - 3.8.3 deals with the history of blood transfusion, interval since last 

transfusion and reasons for transfusion. 5% of women had been transfused with blood 

within the last five years, the most common indication for this being postpartum 

haemorrhage. It is important to mention here that transfusion of blood increases the 

risk of HIV transmission.

Table 3.8.1 Past history of blood transfusion

Any history of 
blood transfusion?

Urban Rural Total

Number % Number % Number %

Yes 11 5.1 5 4.8 16 5.0

No 205 94.9 99 95.2 304 95.0

Total 216 100 104 100 320 100
= 0.03, p = 0.87 

Table 3.8.2 Time interval since last blood transfusion

Interval since
transfusion
(years)

Urban Rural Total

Number % Number % Number %

0 - 2 2 18.2 0 0 2 12.5

3 - 5 1 9.1 2 40 3 18.8

> 5 8 72.7 3 60 11 68.7

Total 11 100 5 100 16 100
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Table 3.8.3 Reasons for blood transfusion

Reasons for 
transfusion

Urban Rural Total

Number % Number % Number %

Postpartum
haemorrhage

4 36.4 2 40 6 37.5

Tiredness / 
Weakness

4 36.4 0 0 4 25

Anaemia in 
pregnancy

1 9.0 1 20 2 12.5

Febrile illness 1 9.0 0 0 1 6.25

Jaundice 1 9.1 0 0 1 6.25

Postoperative 0 0 2 40 2 12.5

Total
----Tim------- m

11 100 5 100 16 100

The most common reason for blood transfusion was Postpartum haemorrhage. 

Anaemia in pregnancy was the reason for blood transfusion in 12.5% of cases.

COOKING UTENSILS

Table 3.8.4 Type of cooking pots

Type of 
cooking pot

Urban Rural Total

Number % Number % Number %

Aluminium 179 82.9 99 95.2 278 86.9

Iron 13 6.1 1 0.9 14 4.6

Iron + 
Aluminium

9 4.2 2 1.9 11 3.5

Earthen 6 2.8 1 0.9 7 2.2

Earthen + 
Aluminium

2 1.0 1 0.9 3 0.9

Aluminium + 
Clay

2 1.0 0 0 2 0.6

Clay 4 1.5 0 0 4 1.0

Iron + Clay 1 0.5 0 0 1 0.3

Total
XTT-------------------7

216 100 104 100 320 100
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Table 3.8.4 overleaf describes the type of cooking pot used by the pregnant women. Most 

women usually cook in aluminium pots.

3.9 PHYSICAL EXAMINATION

Tables 3.9.1 - 3.9.4 describes the findings on physical examination of the women. It is 

difficult to comment on the weight of the pregnant women in this study as a result of the fact 

that these women were at different stages of pregnancy and their pre-pregnancy weights were 

unknown.

Table 3.9.1 Weight of pregnant women at booking clinic

Weight (kg) Urban Rural Total

Number % Number % Number %

40 - 50 53 15.0 24 17.9 77 15.7

51 - 60 158 44.5 65 48.5 223 45.6

61 - 70 88 24.8 34 25.4 122 25.4

71 - 80 41 11.5 8 5.9 49 10.0

> 80 15 4.2 3 2.3 18 3.7

Total 355 100 134 100 489 100

Mean Weight = 60.6 
± 10.6 kg

Mean Weight = 59.4 
± 10.1 kg

Mean Weight = 60.3 
± 10.3 kg

Rural pregnant women appear to weigh slightly less than their rural counterparts.

Height

Table 3.9.2 shows the height distribution of the study population. Height is often used as an 

indicator of the mother’s nutritional health during her own infancy and adolescence (Harrison 

et al., 1985) and the long term indicator of improvement of environmental conditions over 

time.
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Table 3.9.2 Height

Height (m) Urban Rural Total

Number % Number % Total %

1.40 - 1.50 24 6.8 11 8.2 35 7.2

1.51 - 1.60 190 53.7 63 47.0 253 52.0

1.61 - 1.70 130 36.7 56 41.8 186 38.1

1.71 - 1.80 10 2.8 4 3.0 14 2.7

Total 354 100 134 100 488 100

Mean height = 
158.5 ± 5.6 m

Mean height = 
159.3 ± 6.5 m

Mean height = 
158.6 ± 5.7 m

Rural pregnant women appear slightly taller than their urban counterparts.

Table 3.9.3 Mean fundal height at hooking antenatal clinic

Urban (n=355) Rural (n=134) Total (n=489)

Mean fundal height 24.2 ± 7 .3  weeks 26.6 ±5.8 weeks 24.9 ± 7.0 weeks

Rural pregnant women registered about two weeks later than their urban counterparts.

Table 3.9.4 Proportion of pregnant women with the following physical findings on 
examination

Finding Urban (n=355) Rural (n=134) Total (n=489)

Number % Number % Number %

Pallor 155 43.7 41 30.6 196 40.1

Jaundice 3 0.8 0 0 3 0.6

Pedal swelling 10 2.8 1 0.7 11 2.3

Splenomegaly 4 1.1 0 0 4 0.8

Varicose veins 0 0 2 1.5 2 0.4

Table 3.9.4 shows that the proportion of pregnant women found to be pale was higher among 

urban compared with rural women. The proportion of women with physical findings such as 

jaundice, pedal swelling, splenomegaly and varicose veins was generally low (< 5%). The 

sensitivity and specificity of clinical diagnosis using the method of inspection of the mucous
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membranes has been shown to be poor and research is currently underway to develop 

appropriate technology for simple reliable methods of measuring haemoglobin (Hughes,

1990). In the present study, the sensitivity of pallor for the identification of severely anaemic 

women was 22.2% (46/207) and the specificity was 94.9% (263/277). The sensitivity of 

pallor for identifying anaemic women was 94.7% (196/207) and the specificity was 48% 

(133/277).

3.10 LABORATORY INVESTIGATIONS

3.10.1 Haematological investigations

Tables 3.10.1 - 3.10.10 describe the findings from haematological investigations carried out.

Table 3.10.1 describes the haemoglobin distribution of the study population and it shows that 

the mean haemoglobin levels were similar in the two groups of women studied. Overall 

61.7% of pregnant women had mild to moderate anaemia with haemoglobin levels between 

81 and 1 1 0  g/1 .

Table 3.10.1 Haemoglobin distribution

Haemoglobin 
levels (g/1)

Urban Rural Total

Number % Number % Number %

45 - 80 30 9.0 10 7.7 40 8.6

81 - 100 88 26.4 44 33.8 132 28.4

101 - 110 113 33.8 42 31.6 155 33.3

> 110 103 31.0 35 26.9 138 29.7

Total 334 100 131 100 465 100

Mean Hb = 103.6 ± 
15.8 g/1

Mean Hb = 103.7 
± 17.9 g/1

Mean Hb = 103.4 
± 16.7 g/1

The mean haemoglobin levels were similar in the two study populations.
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Table 3.10.2 Distribution of haemoglobin genotypes

Haemoglobin
genotype

Urban Rural Total

Number % Number % Number %

AA 253 72.7 100 80.6 353 74.8

AS 71 20.4 17 13.7 88 18.6

AC 23 6.6 7 5.6 30 6.4

SS 1 0.3 0 0 1 0.2

Total 348 100 124 100 472 100
= 3.46, p = Ü.33

The haemoglobin genotype distribution in both study sites was similar, apart from the absence 

of any pregnant woman with sickle-cell disease among the rural women studied.

Tables 3.10.3 - 3.10.5 describe the findings on blood film examination. The greater 

proportion of women with polychromasia suggests more haemolysis in the urban population 

but this intuitive conclusion is not supported by the prevalence of malaria parasites. Table 

3.10.4 shows that there was a higher proportion of macrocytic blood films among urban 

women studied. This may be suggestive of blood regeneration in this population in response 

to haemolysis or in response to haematinic use as reticulocytes are large red cells. The 

findings on blood film examination for malaria parasites however does not support this.

Table 3.10.3 Red blood cell chromicity

Red blood cell 
chromicity

Urban Rural Total

Number % Number % Number %

Normochromic 133 41.3 72 63.2 205 47

Hypochromic 118 36.6 41 36.0 159 36.5

Polychromasia 71 22.1 1 0.9 72 16.5

Total 322 100 114 100 436 100

There is a higher percentage of normochromic blood films among rural compared to urban 

women. The reason for this is not quite clear. About a third of the blood films in both study 

groups showed a hypochromic picture suggestive of iron deficiency. The proportion of blood 

films with polychromasia was higher among urban compared with rural women. The greater
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proportion of women with polychromasia suggests more haemolysis in the urban population 

but this intuitive conclusion is not supported by the prevalence of malaria parasites.

Table 3.10.4 Red blood cell morphology

Red cell 
morphology

Urban Rural Total

Number % Number % Number %

Normocytic 157 48.8 74 64.9 231 53

Microcytic 100 31.1 38 33.3 138 31.7

Macrocytic 56 17.4 1 0.9 57 13.1

Dimorphic 9 2.8 1 0.9 10 2.2

Total 322 100 114 100 436 100

The proportion of blood films with microcytic cells is about the same in the study 

populations. These constitute about a third of the blood films examined in both populations. 

However, the proportion of normocytic films is higher among rural compared to urban 

women. Again, the proportion of macrocytic blood films is higher among urban compared 

to rural pregnant women. Macrocytic blood films are suggestive of folate or vitamin B 1 2  

deficiency. In Nigeria, folate deficiency is more common than vitamin 8 , 2  deficiency 

(Akinsete, personal communication). The higher proportion of macrocytic films among urban 

women could therefore be suggestive of folate deficiency, which could result from poor 

dietary intake, faulty cooking practices (overheating of vegetable soups), or secondary to 

haemolysis from malaria parasite infection. It is also possible that there is indeed some folate 

deficiency among rural pregnant women but because of a co-existing iron deficiency the red 

cells are not large enough to give a macrocytic blood film. Another interesting finding is the 

higher proportion of dimorphic blood films among urban women. Dimorphic blood films are 

those in which normocytic and microcytic cells co-exist. These are usually found during the 

administration of iron to an iron-deficient patient resulting in partial replacement of pre

existing hypochromic cells with newly formed normochromic cells. However, the proportion 

of pregnant women ingesting iron tablets regularly prior to the first antenatal clinic attendance 

is higher among rural compared to their urban counterparts.
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Table 3.10.5 Target cells

Presence of 
Target Cells

Urban Rural Total

Number % Number % Number %

Yes 36 11.2 8 7.0 44 10.1

No 286 88.8 106 93.0 392 89.9

Total 322 100 114 100 436 100
= 1.18, p = Ü.28

Overall, 10.1% of the blood films examined showed target cells. These are erythrocytes with 

a central area which is well stained, then an intermediate pale zone, and a well-stained 

periphery. These cells are thinner than normal and are a normal feature of haemoglobin AC 

disease.

3.10.2 Malaria parasitaemia

Tables 3.10.6 - 3.10.10 describe malaria parasitaemia prevalence, parasite specie, stage of 

parasite and density of parasitaemia. Overall malaria parasite prevalence was 14.3% and the 

most common parasite specie was P. malariae. Trophozoites were more commonly observed 

in blood films than gametocytes. In other studies by Fleming et al., (1989b) among severely 

anaemic women (Hb < 70 g/1), the most prevalent malaria parasite specie was P. falciparum  

which was found in 84% of cases.

Table 3.10.6 Presence of malaria parasites

Presence of
malaria
parasites

Urban Rural Total

Number % Number % Number %

Yes 34 9.9 29 29.9 63 14.3

No 310 90.1 68 70.1 378 85.7

Total 344 100 97 100 441 100

With the finding of a higher malaria parasitaemia among rural pregnant women, one would 

have expected a higher prevalence of anaemia among these women. However, some studies 

have shown that it is possible to have a high parasitaemia at the time of acute infection with 

a normal haemoglobin or anaemia with a low parasite count (Brabin, 1983). It is important 

to note that Nigeria being an area with a high endemicity for malaria, it is possible for women
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to have ongoing haemolysis due to malarial infection without malaria parasites being 

detectable in peripheral blood films. In such circumstances it would be important to test for 

haemolysis by assessing haptoglobin levels, Direct Coomb’s test or by the reticulocyte count. 

Chloroquine-resistant P. falciparum  have been reported in Nigeria (Salako & Aderounmu, 

1987; Lege-Oguntoye et al., 1989). In addition, about 69% of urban pregnant women studied 

previously reported using some form of netting to protect themselves against mosquito bites 

(Ejidokun, 1991, unpublished observations).

Table 3.10.7 Type of malaria parasites

Type of malaria 
parasites

Urban Rural Total

Number % Number % Number %

P. falciparum 6 17.6 3 10.3 9 19.1

P. malariae 25 73.5 24 82.7 49 70.2

P. falciparum  + 
P. malariae

3 8.9 2 7.0 5 10.7

Total 34 100 29 100 63 100

The most common malaria parasite specie detected in the study population was P. malariae 

followed by P. falciparum. In about 10.7% of cases, mixed infections of P. falciparum  and 

P. malariae were observed.

Table 3.10.8 Stage of malaria parasite (Trophozoites)

Trophozoite? Urban Rural Total

Number % Number % Number %

Yes 26 76.5 19 65.5 45 71.4

No 8 23.5 10 34.5 18 28.6

Total
TT2----TVTZ-------- m ,

34 100 29 100 63 100

In 71.4% of malaria parasite positive slides, trophozoites were observed.
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Table 3.10.9 Stage of malaria parasites (Gametocyte)

Gametocyte? Urban Rural Total

Number % Number % Number %

Yes 4 13.3 1 3.4 5 7.9

No 30 86.7 28 96.6 58 92.1

Total 34
1-̂ Z 1rs

100 29 100 63 100

In 7.9% of cases of malaria parasite positive slides, gametocytes were observed. 

Table 3.10.10 Parasite count per cubic mm of blood

Parasite Count 
(Trophozoites)

Urban Rural Total

Number % Number % Number %

0 310 90.1 68 70.1 378 85.9

1 - 200 8 2.3 8 8.0 16 3.7

201 - 400 14 4.1 6 6.0 20 4.6

401 - 600 2 0.5 8 8.0 10 2.2

601 - 800 6 1.7 4 4.0 10 2.2

> 800 4 1.3 3 3.3 7 1.6
X" = 42.09, p = O.OÔO

There was a statistically significant difference in the density of malaria parasitaemia between 

the urban and rural women studied. Rural pregnant women who were infected had a higher 

density of infection than their urban counterparts.

3.10.3 Gut parasites

Tables 3.10.11 - 3.10.12 describe gut parasite prevalence and the type of gut parasite. The 

prevalence of gut parasitism was 21.9% with a higher prevalence among rural pregnant 

women.
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Table 3.10.11 Stool parasites

Stool
Parasites

Urban Rural Total

Number % Number % Number %

Yes 18 18 7 50 25 21.9

No 82 82 7 50 89 78.1

Total 100 100 14 100 114 100
= 5.6Ü, p = Ü.Ü18

There is a higher prevalence of intestinal parasitism among rural pregnant women as expected 

considering the fact that 49% of women disposed of their faeces into the river or canal.

Table 3.10.12 Type of stool parasite

Type of stool 
parasite

Urban Rural Total

Number % Number % Number %

Ascaris
lumbricoides

16 88.9 3 42.8 19 76

Trichuris trichuria 0 0 2 28.6 2 8

Ancylostoma
duodenale

1 0.5 0 0 1 4

Ascaris +
Trichuris + Others

1 0.6 2 28.6 3 12

Total 18 100 7 100 25 100
X ^'=r9T ôrp  ="Ü.Ü27

"Others" includes Giardia lamblia. Entamoeba histolytica and Endolimax nana.

The most common intestinal parasite detected was Ascaris lumbricoides. A  few pregnant 

women also had mixed infections. There was only one case of hookworm infection detected 

in the stool samples examined, and this was in an urban resident. One would have expected 

a higher prevalence of intestinal parasitism among the rural women. Although 20% of the 

rural women are matweavers and spend up to two months in the dense forest between the 

months of October and December looking for materials for their trade, they often go into the 

bushes wearing shoes.
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Tables 3.10.13 - 3.10.17 describes the findings on urinalysis showing that urine was acidic 

in most cases and of low specific gravity. The presence of glucose and white cells in urine 

were low as expected.

Table 3.10.13 Findings on urinalysis

Urinary pH Urban Rural Total

Number % Number % Number %

4 - 7 348 98 54 40.3 402 82.2

> 7 7 2 80 59.7 87 17.8

Total
--------

355 100 134 100 489 100

Over 80% of the pregnant women were passing acidic urine although the percentage of urban 

women with acidic urine was more than double that of rural women.

Table 3.10.14 Urinary specific gravity

Urine
specific
gravity

Urban Rural Total

Number % Number % Number %

< 1030 352 99.2 133 99.2 485 99.2

> 1030 3 0.8 1 0.8 4 0.8

Total
kr2--- tttt-----

355 100 134 100 489 100

Table 3.10.15 Urinary protein

Presence of 
urinary protein

Urban Rural Total

Number % Number % Number %

Negative 316 89 95 70.9 411 84

Trace to + 32 9 39 29.1 71 14.6

++ to +++ 7 2 0 0 7 1.4

Total 355 100 134 100 489 100

About 16% of respondents had proteinuria ranging from trace to +++. It is important to note 

however, that none of the women involved in this study suffered from eclampsia.

156



Urinalysis to detect proteinuria is recommended in women with pregnancy induced 

hypertension as an important prognostic factor. In those who are normotensive, a positive 

result may indicate urinary tract infection or renal disease. Although a very small percentage 

of women who develop pre-eclampsia may show proteinuria before the rise in blood pressure, 

it is still not clear whether universal urinalysis at every antenatal visit in the absence of 

hypertension is worthwhile (Rooney, 1992).

Table 3.10.16 Presence of urinary glucose

Urinary
Glucose?

Urban Rural Total

Number % Number % Number %

Absent 349 98.3 132 98.5 481 98.4

Present 6 1.7 2 1.5 8 1.6

Total 355 100 134 100 489 100

Only 1.6% of the pregnant women had glycosuria in this study population and there were no 

differences between the urban and rural women studied.

Table 3.10.17 Presence of leucocytes in urine

Leucocytes? Urban Rural Total

Number % Number % Number %

Absent 350 98.6 124 92.5 474 96.9

Present 5 1.4 10 7.5 15 3.1

Total 355 100 134 100 489 100

Leucocytes were detected in 3.1% of the urine samples examined.

Screening in pregnancy for asymptomatic bacteriuria and treatment with antibiotics of positive 

cases is widely recommended (US DHHS, 1989; Wang & Smaill, 1989; Smaill, 1989), 

following evidence from randomised control trials that treatment reduces the risk of 

pyelonephritis, cystitis, pre term delivery and low birth weight. Whether the reduction in pre 

term delivery and low birth weight is due to reduction in pyelonephritis or via eradication of 

micro-organisms, particularly beta-hemolytic Streptococcus, in the cervix is not clear (Snaill,

1991). In these trials screening is generally done early in the first trimester, and this is when
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it is recommended by the report "Caring for Our Future: the Context of Prenatal Care" (US 

DHHS, 1989). It is not yet clear whether the timing matters, or whether anything is to be 

gained by repeated screening. Most bacteriuria, like most symptomatic Urinary tract 

infections, is due to E. coli, and short courses of antibiotics appear to be as effective as 

longer courses. A study from India in which antenatal clinic attenders were screened for 

asymptomatic bacteriuria, using the Griess test for nitrites in the urine, gave a prevalence in 

this population of 2.7%, at the low end of the range 2 to 20% reported in studies from 

industrialized countries (Joseph et al., 1988). The figure of 3.1% found in this study is also 

at the lower end of the range.

3.11 POSTDELIVERY INFORMATION

Tables 3.11.1 - 3.11.6 describe the post-delivery information. Delivery information was 

available only on about a third of the women recruited to the study. About 9% of these 

women experienced problems such as perineal lacerations and post partum haemorrhage 

during labour. Over 90% of the babies bom are alive and well although they were not all 

weighed at birth.

Table 3.11.1 Place of delivery

Place of delivery Urban Rural Total

Number % Number % Number %

Maternity home / 
Private hospital

81 72.9 0 0 81 50

Government 
hospital / PHC 
clinic

6 5.4 48 94.1 54 33.3

Traditional Birth 
Attendant

17 15.3 0 0 17 10.5

Church 5 4.5 0 0 5 3.1

Own / Sister’s 
home

2 1.8 3 5.9 5 3.1

Total 111 100 51 100 162 100

PHC Clinic = Primary Health Care Clinic

Out of the 489 pregnant women recmited to the study, information on delivery was only 

available on 162 women for reasons elaborated in section 2.8 of this thesis. An attempt was
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made to ensure that this information is as complete as is possible within the constraints 

prevalent at the time.

Table 3.11.2 Any problems during labour?

Any problems 
during labour?

Urban Rural Total

Number % Number % Number %

Yes 13 11.7 1 1.9 14 8.6

No 98 88.3 50 98.1 148 91.4

Total 111 100 51 100 162 100

About 9% of the women experienced some problems during labour following the current 

pregnancy. These problems include perineal lacerations and prolonged labour.

Table 3.11.3 Condition of the baby

Condition of 
baby

Urban Rural Total

Number % Number % Number %

Alive and well 102 91.9 49 96.2 151 93.2

Alive with 
complications

8 7.2 2 3.8 10 6.2

Dead 1 0.9 0 0 1 0.6

Total 
TT2— r\ i

111 100 51 100 162 100

Table 3.11.3 above shows that in over 90% of cases, the outcome of pregnancy was alive and 

well. Some of the complications /  abnormalities observed in the babies include "bony 

swelling of the occiput and hip joint", "Right microphthalmia and left corneal opacity" 

(suggestive of some intrauterine infection) and extra digits.

Table 3.11.4 Sex of the baby

Sex of baby Urban Rural Total

Number % Number % Number %

Male 58 , 51.3 28 54.9 86 52.4

Female 55 48.7 23 45.1 78 47.6

Total 113 100 51 100 164 100
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X" = 0.07, p = 0.79

Four pregnant woman delivered sets of twins in the urban area and two delivered a set of 

triplets however, one of this set was a fresh stillbirth.

Table 3.11.5 Weight of the hahy

Weight of 
the baby

Urban Rural Total

Number % Number % Number %

< 2.5 kg 1 1.9

2.5 kg 1 1.9

> 2.5 kg 49 96.1

Total 51 100

Mean = 3.29 ± 
0.43 kg

Table 3.11.6 Interval between birth and first weighing of babies

Interval since 
birth (days)

Urban Rural

Number % Number %

0-3 30 37.5 50 98.1

4-7 12 15.0 0 0

8-10 17 21.3 1 1.9

11-14 3 3.7 0 0

15-90 18 22.5 0 0

Total 80 100 51 100
= 48.16, p = Ü.ÜÜÜ

Only 37.5% of babies bom to urban pregnant women were weighed within 3 days of delivery 

compared with 98.3 of their rural counterparts. It is important to note here that 94.1% of 

deliveries to rural women occurred in the Government Primary Health Care facility where 

new scales were provided (for the purpose of this project) whereas, 72.3% of deliveries to 

urban women occurred in maternity homes or private medical hospitals in Amukoko. Close 

to 25% of urban babies were weighed for the first time between two weeks and three months 

after birth. This makes interpretation of the weight values obtained very difficult. Overall, 

the proportion of information available on the babies in this study is so small that it is 

unlikely that any inferences from the baby data set will be representative of the total study
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population. A sizeable number of the babies who were bom to urban women were not 

weighed at birth even when they were delivered in Maternity Homes or Private Hospitals. 

A handful of these women who reported to the St. Theresa’s Primary Health Care Centre in 

Amukoko had the opportunity of weighing their babies only when they took them for BCG 

immunization. It is important to note however, that some mothers did not report for this 

immunization until a week after birth and these babies were weighed at this time. Some 

mothers also had to be reminded about the BCG immunization by a visit from the research 

team. Every opportunity was utilized to weigh the babies at the St. Theresa’s PHC, Amukoko 

who were brought for BCG immunization.

3.12 RISK FACTORS FOR PREGNANCY ANAEMIA

Tables 3.12.1 - 3.12.33 describe risk factors for pregnancy anaemia. Table 3.12.1 shows that 

the rainy season which spans from June to September was associated with a higher prevalence 

of malaria positive slides. There was also a significant difference (p = 0.004) in the mean 

haemoglobin level observed in the rainy season (99.7 ± 9.00 g/1) compared with that observed 

in the dry season from October to January (108.9 ± 12.45 g/1). The random nature of the 

choice as to who was to have a blood film examination remained throughout the study even 

though the numbers in November to February were small. There was a high prevalence of 

malaria parasitaemia in December but its significance is doubtful as so few blood films were 

examined.
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3.12.1 Season
Table 3.12.1 Percentage of malaria positive slides by study month and mean 
haemoglobin levels

Month of study Total number of 
slides examined

% slides positive for 
malaria parasite

Mean haemoglobin (g/1)

May 1993 179 6.1 108.56 ± 14.5

June 1993 129 12.7 96.93 ± 15.7

July 1993 65 14.8 99.21 ± 19.0

August 1993 19 15.8 101.53 ± 19.1

September 1993 25 28.0 101.19 ± 12.4

October 1993 33 3.1 107.27 ± 14.1

November 1993 11 8.3 101.42 ± 9.6

December 1993 7 42.9 109.00 ± 20.3

January 1994 20 0 117.78 ± 20.1

February 1994 1 0 106.00 ± 0.00

Total 489
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Table 3.12.2 Mean haemoglobin levels by study month and study site

Month of Study Mean Urban 
Hb g/1 (n)

Mean Rural 
Hb g/1 (n)

Mean Total Hb 
g/1 (n)

May 1993 109.97±13.56
(140)

103.50±16.53
(39)

108.56 ± 14.5 
(179)

June 1993 97.73 ± 14.80 
(111)

92.11 ±20.19 
(18)

96.93 ± 15.7 
(129)

July 1993 100.91±18.86
(57)

87.13 ±16.68 
(8)

99.21 ± 19.0 
(65)

August 1993 103.25±29.21
(4)

101.07 ±16.83 
(15)

101.53 ±19.1 
(19)

September 1993 101.93±12.42
(15)

100.18 ±12.85 
(10)

101.19 ±12.4 
(25)

October 1993 106.19±11.32 
(25)

110.75 ±21.49 
(8)

107.27 ±14.1 
(33)

November 1993 79.00 ± 0.00 
(1)

103.46 ± 6.82 
(10)

101.42 ± 9.6 
(11)

December 1993 - 109.00 ±20.26 
(7)

109.00 ±20.26 
(7)

January 1994 76.00 ±29.69 
(2)

119.00±19.99
(18)

117.78 ±20.1 
(20)

February 1994 106.00 ± 0.00 
(1)

106.00 ± 0.00 
(1)

Total (355) (134) (489)

Table 3,12.2 shows that the mean haemoglobin levels in the urban and rural communities 

were lower in the rainy season (June to September). There were too few results from the 

urban community to detect any differences in haemoglobin in the October to February period.
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Table 3.12.3 Mean haemoglobin levels by study month and parity

Month of 
study

Mean Hb (g/1) 
(Parity = 0)

Mean Hb (g/1) 
(Parity 1-4)

Mean Hb (g/1) 
(Parity > 4)

May 1993 106.36±13.83 108.83±14.56 109.03±15.74

June 1993 97.18±14.35 97.37±15.23 101.27±12.39

July 1993 94.13±20.22 99.93±18.94 101.69±17.17

August 1993 91.60±18.99 105.07±18.45 93.33±24.54

September 1993 84.75±13.15 104.18± 9.84 101.50±7.23

October 1993 96.33±6.66 108.32±14.24 114.50±24.79

November 1993 99.00±0.00 101.64±10.03 102.33±9.87

December 1993 95.50±3.54 114.4Q±22.G2 105.00± 21.21

January 1994 101.33±25.50 121.00±18.76 141.50±19.09

February 1994 - 106.00±0.00 -

Table 3.12.3 shows that throughout the study period, the lowest mean haemoglobin levels 

occurred in women who were pregnant for the first time, possibly because of their higher 

susceptibility to malaria (Steketee et al., 1988). This finding is consistent with that reported 

among pregnant women in the guinea savanna region of northern Nigeria (Isah et al., 1985) 

and rural Zaire (Jackson et al., 1991). In the Gambia, the prevalence and density of malaria 

parasitization decreased with increasing pregnancy and it was proposed that the ability to 

mount an immunological resistance to malaria in early pregnancy was decreased (Bray & 

Anderson, 1979). In malaria-free areas however, the prevalence of anaemia increases with 

subsequent pregnancies as a result of recurrent depletion of iron stores (Palgi et al., 1981). 

Gilles et al., (1969) demonstrated that Nigerian primigravidae given malaria prophylaxis did 

not develop haemolytic anaemia. It has been proposed that if effective malaria prophylaxis 

is administered to pregnant primigravidae from the first trimester, it is possible that the 

haemoglobin pattern during gestation would resemble that of the multigravidae. The mean 

haemoglobin levels also increased with increasing parity during part of the rainy season. 

Tables 3.12.4 - 3.12.6 show that there was no significant difference between the booking 

antenatal clinic haemoglobin levels of women who took haematinics (iron and folic acid 

tablets) and antimalarials prior to the first antenatal clinic attendance and those who did not. 

This finding is consistent with the findings of Agarwal et al., (1989) among 3,829 pregnant 

Indian women in the second trimester of pregnancy.
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3.12.2 Haematinic use before first antenatal clinic attendance

Table 3.12.4 Use of iron before first antenatal clinic attendance and booking antenatal 
clinic haemoglobin levels

Use of Iron? Hb < llOg/1 Hb > llOg/1 Total

Yes 92 36 128

No 124 45 169

Total 216 81 297

Table 3.12.5 Use of folic acid tablets before first antenatal clinic attendance and booking 
antenatal clinic haemoglobin levels

Use of folic 
acid tablets?

Hb < llOg/1 Hb > llOg/1 Total

Yes 43 12 55

No 172 70 242

Total 215 81 297
X ' = Ü.8Ü, p = ü.37

Table 3.12.6 Use of antimalarial tablets before first antenatal clinic attendance and 
booking antenatal clinic haemoglobin levels

Use of 
antimalarials?

Hb < llOg/1 Hb > llOg/1 Total

Yes 96 31 127

No 120 50 170

Total 216 81 297
X" = 0.68, p = 0.41

Table 3.12.7 Use of iron tablets before first antenatal clinic attendance and severe 
anaemia.

Use of iron tablets Hb < 80g/l Hb >110g/l Total

Yes 10 36 46

No 12 45 57

Total 22 81 103
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Table 3.12.8 Use of folic acid tablets before first antenatal clinic attendance and severe
anaemia

Use of folic acid tablets Hb < 80g/l Hb >1 lOg/1 Total

Yes 5 12 17

No 17 69 86

Total 22 81 103

= 0.32, p = 0.35 (Fisher^ s exact 2-tailed test).

Table 3.12.9 Use of antimalarials before first antenatal clinic attendance and severe 
anaemia

Use o f antimalarials Hb < 80g/l Hb > 1 lOg/1 Total

Yes 7 31 38

No 15 50 65

Total 22 86 103

Tables 3.12.7 - 3.12.9 show that there were no statistically significant differences in the use 

of haematinic supplementation between severely anaemic (Hb < 80 g/1) and the nonanaemic 

women (Hb > 1 1 0  g/1).

3.12.3 Stage of pregnancy

Figure 3.6 Percentage of women with haemoglobin < 80g/l and haemoglobin < llOg/1 
by trim ester of pregnancy.
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Figure 3.6 shows that there is less anaemia among pregnant women in the first trimester. The 

total number of women in this category is however small. It is believed that women in the 

first trimester of pregnancy are often in positive iron balance because of amenorrhoea. As 

pregnancy advances however, storage iron consistently decreases and this coincides with 

changes in maternal blood and erythrocyte volumes (Pitkin, 1981) and transfer to the foetus 

(Bothwell & Charlton, 1981). During these periods, iron deficiency should be expected. In 

this study, the prevalence of anaemia in the third trimester was higher than in the first 

trimester and this finding is consistent with those of other studies (Simmons et al., 1982; 

Bramble & Simmons, 1984; Isah et al., 1985; Lamparelli et a l, 1988b). The highest 

prevalence of anaemia was in the second trimester of pregnancy and the lowest was in the 

first trimester. The highest prevalence rates of severe anaemia however occurred in the 

second and third trimesters of pregnancy.

Figure 3.7 Percentage of women taking iron tablets by booking antenatal clinic 
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40

E 30
o5
c
c d

2
CL

o
^ 10

“3773“

: ■ 
:

m

8( 3'

29,5

1st 2nd

Trimester of pregnancy

3rd

H H b  <  110 g/1 

Q H b  > 110  g/1

167



Figure 3.8 Percentage of women taking folic acid tablets by booking antenatal clinic
haemoglobin level
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Figure 3.9 Percentage of women taking antim alarial tablets by booking antenatal clinic 
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Figures 3.7 - 3.9 show that there was no difference in the prevalence of anaemia among 
women who claimed to be using haematinics regularly before the first antenatal clinic and 
those who did not at different stages of pregnancy. The consumption of iron, folic acid and 
antimalarials does not appear to prevent anaemia in this population.

3.12.4 Parity

Figure 3.10 Prevalence of anaemia among all pregnant women by parity
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Figure 3.10 shows that primiparous women are more anaemic than multiparous women and 

the differences are statistically significant (p = 0.01). It is interesting to note that severe 

anaemia was a problem of primiparous women in this study population. This finding is 

consistent with that of Jackson et al., (1991) in rural Zaire. This figure would seem to 

suggest that multiparous women were mainly mildly to moderately anaemic. Iron deficiency 

is a very common cause of anaemia worldwide and it is more common in multiparous women 

(WHO, 1989).
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Figure 3.11 Prevalence of anaemia among all women by parity and trim ester of 
pregnancy
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Figure 3.11 shows that primiparous women in the first trimester are especially at risk although 

the numbers are small. It also shows that the prevalence of anaemia seems to decline with 

increasing parity. This challenges the previous assumption that anaemia of pregnancy 

worsens with increasing parity as a result of iron deficiency.

3.12.5 BLOOD FILM  EXAMINATION

Figure 3.12 Red blood cell morphology by haemoglobin levels
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Table 3.12.10 Red cell chromicity by haemoglobin levels

Red cell 
chromicity

Hb < 80 g/1 
(n=53)

Hb 81-llOg/l 
(n=246)

Hb > llOg/1 
(n=122)

Normochromic 11 (20.8%) 115 (46.7%) 68 (55.7%)

Hypochromic 39 (73.6%) 90 (36.6%) 30 (24.6%)

Polychromasia 3 (5.7%) 41 (16.7%) 24 (19.7%)

Figure 3.12 and table 3.12.10 show that the most common blood film appearance in the 

severely anaemic women was a hypochromic microcytic picture suggestive of iron deficiency. 

Most of the blood films from women with mild to moderate anaemia were normochromic 

normocytic.

3.12.6 Malaria parasitaemia

Tables 3.12.11 - 3.12.14 describe malaria parasitaemia characteristics.

Table 3.12.11 Malaria parasite prevalence by haemoglobin levels

Haemoglobin 
levels (g/1)

% of malaria 
positive slides

< 80 10.7

80-110 12.6

> 110 8.5

Table 3.12.11 shows that the highest proportion of malaria positive slides was obtained from 

women with mild to moderate anaemia.

Table 3.12.12 Specie of malaria parasitaemia by haemoglobin levels

Specie of 
malaria parasite

Hb < llOg/1 
(n=324)

Hb > 110 g/1 
(n=117)

Total
(n=441)

P. malariae 35 (10.8%) 14 (11.9%) 49 (11.1%)

P. falciparum 7 (2.2%) 2 ( 1.7%) 9 (2.0%)

P. falciparum  + 
P. malariae

4 (1.2%) 1 ( 0.9%) 5 (1.1%)

Total 46 (14.2%) 17 (14.5%) 63 (14.3%)
X" = 0.29, p = 0.87
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Table 3.12.12 shows that the prevalence of malaria positive slides was similar among anaemic 

and nonanaemic women and the most common parasite specie was P. malariae. This finding 

is not consistent with other studies (Gilles et al., 1969; Brabin, 1984; Fleming, 1989b). It is 

also interesting to note that P. malariae prevalence was slightly higher among the non

anaemic women.

Table 3.12.13 Mean haemoglobin levels by malaria parasite specie

Haemoglobin
(gd)

Malaria parasite 
negative

P. falciparum P. malariae P. falciparum  
+ P. malariae

< 110 278 1 35 4

> 110 100 2 14 1

Total 378 9 49 5

Mean Hb (g/1) 103.3 ± 16.6 87.6 ± 25.0 103.2 ± 15.7 94.4 ±17.5

Table 3.12.13 overleaf shows that the lowest mean haemoglobin levels were observed in 

women in whom P. falciparum  parasite was identified in their blood films. The mean 

haemoglobin levels of women with mixed infections was intermediate between that of women 

with P. falciparum  and parasite negative samples. The mean haemoglobin levels of women 

infected with P. malariae was about the same as for uninfected women.

3.12.7 Haemoglobin genotypes

Tables 3.12.14 - 3.12.15 describe the effect of haemoglobin genotype on the haemoglobin 

levels.

Table 3.12.14 Prevalence of anaemia by haemoglobin genotypes

Haemoglobin
genotype

Hb < 110 g/1 Hb > 110 g/1 Total

AA 237 116 353

AS 59 29 88

AC 20 10 30

SS 1 0 1

Total 317 155 472
X" = 0.49, p = ü.92
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Table 3.12.14 shows that there was no statistically significant difference in the prevalence of 

anaemia by the haemoglobin genotype.

Table 3.12.15 Mean haemoglobin levels by haemoglobin genotypes

Haemoglobin
genotype

Number Mean haemoglobin 
levels

AA 353 104.19 ± 15.89

AS 88 102.06 ± 17.64

AC 30 103.93 ± 18.45

SS 1 55.00 ± 0.00

Table 3.12.15 shows that the lowest haemoglobin level was observed in the pregnant woman 

who was homozygous for the haemoglobin S gene. The mean haemoglobin level of women 

with haemoglobin AS was slightly lower than that of women with haemoglobin AA and 

haemoglobin AC. It has been reported that the relative advantage conferred by the 

heterozygous state with regards to the sickle cell gene in malarious areas is not thought to 

affect haemoglobin in pregnancy (Brabin & Perrin, 1985).

3.12.8 Gut parasites

Tables 3.12.16 - 3.12.17 describe the relationship between gut parasites and anaemia.

Table 3.12.16 Prevalence of anaemia by stool parasite specie

Specie of stool 
parasite

Hb < llOg/1 
(n=93)

Hb > llOg/1 
(n=21)

Total
(n=114)

A. lumbricoides 15 (16.1%) 4 (19.0%) 19 (16.7%)

Trichuris trichuria 2 (2.1%) 0 (0.0%) 2 (1.8%)

Ancylostoma
duodenale

0 (0.0%) 1 (4.8%) 1 (0.8%)

Ascaris + 
Trichuris + Others

3 (3.2%) 0 (0.0%) 3 (2.6%)

Total 20 (21.5%) 5 (23.8%) 25 (21.9%)

parasite.
= 5.26, p = 0.15

"Others" includes Giardia lamblia, Endolimax nana and Entamoeba histolytica.
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Table 3.12.16 shows that the proportion of pregnant women with gut parasites was similar 

among anaemic and nonanaemic women.

Table 3.12.17 Stool parasite prevalence by haemoglobin levels

Haemoglobin 
levels (g/1)

% of stool parasite 
positive slides

< 80 27.3

80-110 22.9

>110 19.0

Table 3.12.17 shows that the highest prevalence of gut parasitism was observed in the 

severely anaemic women and this decreased with increasing haemoglobin levels.

3.12.9 Possession of assets

Table 3.12.18 Mean haemoglobin levels by possession of assets

Do you own? Mean haemoglobin 
(g/1) with asset

Mean haemoglobin 
(g/1) without asset

Land 103.97 ± 18.53 102.59 ± 16.31

Land with house 107.23 ± 20.35 101.72 ± 15.54

Television 102.67 ± 16.58 103.00 ± 17.06

Radio 103.00 ± 17.26 102.80 ± 14.72

Refrigerator 104.56 ± 16.19 102.24 ± 17.01

Bicycle 103.84 ± 15.78 102.82 ± 16.88

Motorcycle 106.80 ± 10.63 102.69 ± 17.03

Car / Boat 103.48 ± 19.24 102.80 ±16.41

Sewing machine 100.54 ± 17.06 103.46 ±16.71

Hi/fi stereo 104.83 ± 18.19 102.25 ± 16.29

The assessment of the risk of anaemia according to socioeconomic status is notoriously 

difficult because of the problem of finding indices which truly reflect overall socioeconomic 

status.
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3.12.10 Socioeconomic risk factors

Tables 3.12.19 - 3.12.20 describe socioeconomic risk factors and mean haemoglobin levels. 

The main risk factors for which there were significant differences in the mean haemoglobin 

levels were marital status and primary education in the mother. Presumably the better 

haemoglobin in the married women reflects the better diet and access to health care but there 

is no data to support this intuitive conclusion. Similarly, the better haemoglobin among those 

with post-primary education could be due to better income enabling better diet and access to 

health care.

Table 3.12.19 Socioeconomic risk factors and mean haemoglobin levels

Risk factors Mean Hb S.D. 95% Cl n p value

Married 103.7 16.6 102.1-105.2 454

Not married 93.6 17.2 82.9-104.3 10

Difference 10.1 0.05

Monogamous union 103.5 16.6 101.8-105.1 398

Polygamous union 103.8 16.7 99.6-108.1 60

Difference -0.3 0.87

Previous marriage ? 
Yes 106.9 17.7 101.3-112.4 39

No 103.1 16.7 101.5-104.7 418

Difference 3.8 0.17

Unemployed wife 102.7 17.9 98.6-106.7 76

Employed wife 101.8 16.7 99.9-103.8 290

Difference -0.9 0.71

Unemployed husband 106.7 29.5 83.1-130.3 6

Employed husband 101.9 16.8 100.2-103.7 358

Difference -4.8 0.50
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Table 3.12.20 Socioeconomic risk factors and mean haemoglobin levels (continued)

Risk factors Mean Hb SD 95% Cl n p value

No formal education (wife) 102.6 14.8 99.6-105.6 93

Some formal education (wife) 102.8 18.0 100.4-105.2 219

Difference -0.2 0.94

Primary education (wife) 99.6 16.7 96.7-102.5 126

Postprimary education (wife) 106.0 19.0 101.9-110.1 83

Difference -6.4 0.01

No formal education (husband) 103.7 17.7 98.2-109.2 40

Some formal education (husband) 102.9 16.3 100.9-104.9 254

Difference 0.8 0.76

Number in household (1-4) 103.3 16.7 101.2-105.3 253

(>4) 103.7 16.8 101.4-105.9 211

Difference -0.4 0.79

House ownership - Owned 104.6 21.8 97.9-111.3 40

- Rented 103.7 15.9 102.0-105.4 335

- Shared 101.3 15.5 97.4-105.2 59

0.52

House owned 104.6 21.8 97.9-111.3 40

Rented / Shared 103.3 16.2 101.8-104.9 424

Difference 1.3 0.65
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3.12.11 Gynaecologic and obstetric risk factors
Table 3.12.21 Gynaecologic and obstetric risk factors and mean haemoglobin levels

Risk factors Mean Hb SD 95%  Cl n p value

Parity - 
Nulliparous

98.2 15.9 94.2-102.2 60

Multiparous 104.2 16.7 102.6-105.9 404

Difference -6.0 0.009

Parity 0 98.2 15.9 94.2-102.2 60

1-4 103.8 16.3 101.9-105.6 310

>4 105.6 17.9 101.9-109.2 94

0.02

Number of 
infant deaths<2

105.7 15.7 102.6-108.8 101

3-4 103.7 20.5 92.6-114.8 13

>4 102.8 16.6 101.1-104.6 341

0.30

Number of past 
spontaneous 
abortions = 1

103.8 16.8 98.9-108.7 44

2 105.0 17.3 94.3-115.7 9

3 85.0 0.0 85.0 1 0.53

Past history of
induced
abortion

103.2 13.8 96.7-109.8
16

No such past 
history

102.3 17.7 91.8-112.7
11

Difference 0.9 0.87

Number of past 
multiple 
pregnancies =
1

111.0 19.7 101.4-120.6 16

2 97.2 5.4 92.46-101.9 5
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Last
confinement 
(<24 months)

101.0 17.4 97.8-104.2 116

(> 24 months) 105.0 16.1 102.6-107.5 167

Difference -4.0 0.04

Last
confinement in 
formal health 
sector

104.0 17.0 101.2-106.8 139

Nonformal
sector

103.2 16.6 101.4-105.0 325

Difference 0.8 0.64

Complication 
in last delivery

104.9 15.7 101.0-108.7 64

No
complication

103.7 17.0 101.4-106.1 200

Difference -1.2 0.64

Use of iron 
before
pregnancy-Yes

102.6 17.9 99.7-105.6 138

No 103.1 15.9 100.7-105.5 173

Difference -0.5 0.81

Use folic acid 
before
pregnancy -Yes

102.1 18.1 97.4-104.1 58

- No 103.1 16.5 101.0-105.1 252

Difference -1.0 0.69

Use
Chloroquine
before
pregnancy -Yes

99.1 16.6 94.1-104.1 42

- No 104.3 17.2 100.8-107.8 94

Difference -5.2 0.09
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The main risk factors for which significant differences in mean haemoglobin levels were 

observed were parity and short birth interval (< 24 months). The considerable risk for 

anaemia of being a primiparous woman may reflect the inadequate nutritional state of 

adolescents. The risk for anaemia among those with a short birth interval (< 24 months) 

emphasises the need for effective means of contraception.
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3.12.12 Morbidity status

Table 3.12.22 Morbidity and mean haemoglobin levels

Risk factors Mean Hb SD 95% Cl n p value

History of 
complaints - Yes

103.0 16.6 101.2-104.9 300

- No 103.9 17.2 101.2-106.6 155

Difference -0.9 0.61

Fever - Yes 98.8 16.4 95.6-102.0 100

- No 104.6 16.8 102.9-106.3 353

Difference -5.8 0.003

Headaches - Yes 99.4 15.6 95.9-102.8 80

- No 104.2 16.9 102.5-105.9 373

Difference -4.8 0.01

General body 
pains - Yes

100.5 16.6 97.1-103.9 92

- No 104.0 16.8 102.3-105.8 361

Difference -3.5 0.06

Bleeding PV - 
Yes

103.7 24.1 87.9-117.4 9

No 103.3 16.7 101.7-104.9 444

Difference 0.4 0.95

Weakness / 
Tiredness - Yes

103.4 14.4 99.5-107.3 51

- No 103.3 17.1 101.6-104.9 402

Difference 0.1 0.97

Dizziness - Yes 100.6 14.2 96.3-104.9 41

- No 103.6 17.1 101.9-105.2 412

Difference -3.0 0.28
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Regular use of 
iron in this 
pregnancy - Yes

101.7 17.7 99.4-103.9 230

- No 103.8 14.5 96.7-110.9 16

Difference -2.1 0.65

Table 3.12.22 describes the relationship between morbidity status within a fortnight prior to 

the interview session, the 24 hour dietary recall and the mean haemoglobin levels. The 

significance of a febrile illness and headaches were noted. Although only 32.6% (16/49) of 

women with a febrile episode had malaria parasites in the blood film, this could be an 

underestimate due to the clearance following treatment with Chloroquine. Similarly, the 

headaches could have been attributed to malaria, even though only 28.6% (14/49) of women 

with headaches had a positive malaria blood film.
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3.12.13 24 hour dietary recall
Table 3.12.23 24-hour dietary recall and mean haemoglobin levels

Risk factors Mean Hb SD 95% Cl n p value

Did you eat vegetables 
yesterday? - Yes

101.7 16.3 99.4-103.9 195

- No 104.8 17.7 101.6-108.0 115

Difference -3.1 0.11

Eggs yesterday? - Yes 105.6 17.7 101.3-109.9 65

- No 102.2 16.5 100.0-104.2 246

Difference 3.4 0.14

Fish yesterday? - Yes 104.0 16.7 101.9-106.1 237

- No 99.3 16.6 95.5-103.1 74

Difference 4.7 0.03

Meat yesterday? - Yes 102.9 15.4 100.7-104.9 201

- No 103.0 19.2 99.4-106.5 110

Difference -0.1 0.96

Yam yesterday? - Yes 102.8 17.7 99.8-105.8 131

- No 102.9 16.1 100.6-105.3 180

Difference -0.1 0.94

Rice yesterday? - Yes 102.5 16.9 100.3-104.8 219

- No 103.7 16.4 100.4-107.1 92

Difference -1.2 0.57

Beans yesterday?-Yes 101.3 17.3 98.7-103.9 172

-No 104.8 15.9 102.2-107.5 139

Difference -3.5 0.06

Fruits yesterday?-Yes 103.6 15.3 101.2-105.9 162

182



- No 102.2 18.3 99.2-105.2 148

Difference 1.4 0.53

Any soft drinks? -Yes 103.1 15.5 99.0-107.1 57

-No 102.9 17.1 100.8-104.9 254 0.93

One piece of meat - 
Self

103.1 15.7 100.4-105.8 130

Non-self 103.6 17.1 101.8-105.4 334

Difference -0.5 0.76

The only significant finding in the above table is a history of consumption of fish yesterday
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3.12.14 Laboratory investigations
Table 3.12.24 Laboratory investigations and mean haemoglobin levels

Risk factors Mean Hb SD 95% Cl n p value

Any stool 
parasites ? - Yes

99.9 15.4 93.9-101.9 25

- No 101.4 15.2 98.2-104.6 85

Difference -1.5 0.66

Stool parasite - 
Ascaris

101.6 13.4 95.6-107.7 19

Trichuris 102.0 1.4 100.1-103.9 2

A. duodenale 111.0 0.0 1

Ascaris +
Trichuris+
Others

88.0 23.5 64.9-111.0 3

0.36

Haemoglobin 
genotype AA

104.2 15.9 102.5-105.9 340

Non-AA 101.4 18.6 98.1-104.7 113

Difference 2.8 0.11

Red blood cell 
chromicity - 
Normochromic

106.6 15.3 104.5-108.7 205

Non-
normochromic

100.9 17.4 98.9-103.1 231 0.0005
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Table 3.12.25 Laboratory investigations and mean haemoglobin levels (continued)

Risk factors Mean Hb SD 95% Cl n p value

Red blood cell 
morphology - 
Normocytic

106.1 15.9 104.1-108.2 219

Non-normocytic 100.8 17.0 98.7-103.0 217

Difference 5.3 0.0009

Red cell 
chromicity - 
Normochromic

106.6 15.3 104.6-108.7 205

Hypochromic 97.5 17.6 94.7-100.2 159

Polychromasia 104.2 15.9 100.5-107.9 72

0.0000
4

Red blood cell
morphology
Normocytic

106.1 15.9 100.0-108.2 219

Non-normocytic 100.8 17.0 98.5-103.2 217

Difference 5.3 0.0009

Malaria 
parasites-Yes

97.3 16.5 92.7-101.9 49

No 103.3 16.6 101.6-105.0 374

Difference -6.0 0.01

P. falciparum 87.6 25.0 71.2-103.9 9

P. m alariae 103.2 15.7 98.8-107.5 49

P. falciparum  + 
P. malariae

94.4 17.5 79.0-109.8 5

0.03

This table shows that the presence of malaria is associated with a lower haemoglobin, the level of anaemia being 

worse in those with P. falciparum  infection.
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Table 3.12.26 Possession of assets and mean haemoglobin levels

Assets Mean Hb SD 95% Cl n p value

Has land 103.9 18.5 99.5-108.4 67

No land 102.6 16.3 100.5-104.6 244

Difference 1.4 0.56

Has land/house 107.2 20.4 102.4-112.0 69

No land/house 101.7 15.5 97.9-105.5 252

Difference 5.5 0.017

Has television 102.7 16.6 100.4-104.9 197

No television 103.0 17.1 99.9-106.2 113

Difference -0.3 0.86

Has radio 103.0 17.3 100.9-105.1 249

No radio 102.8 14.7 99.1-106.5 61

Difference 0.2 0.93

Has refrigerator 104.6 16.2 101.2-107.9 89

No refrigerator 102.2 17.0 100.1-104.4 232

Difference 2.3 0.27

Has bicycle 103.8 15.8 96.7-110.9 19

No bicycle 102.8 16.9 100.9-104.8 292

Difference 1.0 0.79
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Table 3.12.27 Possession of assets and mean haemoglobin levels (continued)

Risk factors Mean Hb SD 95% Cl n p value

Has motorcycle 106.8 10.6 101.4-112.2 15

No motorcycle 102.7 17.0 100.8-104.63 296

Difference 4.1 0.64

Has car / boat 103.5 19.2 97.7-109.3 42

No car / boat 102.8 16.4 100.8-104.76 269

Difference 0.7 0.80

Has sewing 
machine

100.5 17.1 96.3-104.8 61

No sewing 
machine

103.5 16.7 101.4-105.53 250

Difference -3.0 0.22

Has hi/fi stereo 104.8 18.2 100.8-108.8 80

No hi/fi stereo 102.3 16.3 100.2-104.31 241

Difference 2.5 0.24

Table 3.12.27 shows that the possession of assets did not have a significant effect on the 

mean haemoglobin level.
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Morbidity

Tables 3.12.28 - 3.12.38 describe the relationship between morbidity status and the mean 

haemoglobin levels.

Table 3.12.28 Proportion of pregnant women reporting fever and malaria positive slides 
by month of study.

Month of study %
report
ing
fever

%
reporting 
fever with 
+ve blood 

films

Mean Hb 
(g/1) with 

fever

Mean Hb (g/1) 
without fever

May 1993 13.8 0 102.8 ± 9.9 109.4 ± 15.2

June 1993 27.3 23.5 93.9 ± 16.3 97.9 ± 15.5

July 1993 21.5 23.1 96.2 ± 22.4 100.0 ± 18.2

August 1993 21.1 25.0 105.0 ± 10.1 100.6 ± 21.0

September 1993 26.9 28.6 95.3 ± 14.0 103.4 ± 11.3

October 1993 24.2 0 103.6 ± 7.9 108.7 ± 15.7

November 1993 25.0 0 96.3 ± 17.5 103.1 ± 6.1

December 1993 42.9 66.3 106.0 ± 17.4 111.3 ± 24.5

January 1994 31.6 0 111.7 ± 25.8 120.8 ± 17.0

February 1994 31.6 - — 106.0 ± 0.0

Table 3.12.28 shows that the mean haemoglobin levels were generally lower in women who 

complained of fever compared with those who did not. There was however no association 

between a history of febrile illness and malaria parasitaemia. This is consistent with the 

findings of Steketee et al., (1988) in pregnant Zairean women. The sensitivity (percentage 

of true positives correctly identified) and specificity (percentage of true negatives correctly 

identified) of fever for the detection of malaria parasites were 16.5% and 89.8% respectively 

(Table 3.12.31). The sensitivity and specificity of headaches and general body pains for the 

detection of malaria parasites on blood film examination were also in the same range (Tables 

3.12.32 & 3.12.33). All three symptoms have low sensitivity for positive malaria film and 

the presence of a symptom could be due to a range of organic or non-organic illness. On the 

other hand the absence of fever, headaches and general body pains means that malaria is 

unlikely to be present.
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Pregnant women in endemic areas are usually asymptomatic despite relatively high levels of 

parasitaemia (Schwetz & Peel, 1934). Considering the effects of malaria on the outcome of 

pregnancy, this finding has important implications for the delivery of antenatal care because 

women do not spontaneously present to the health services during the period of peak 

parasitaemia and evolution of anaemia.

The early commencement of malaria prophylaxis has been investigated in a remote area of 

The Gambia (Greenwood et al., 1989). It was reported that traditional birth attendants were 

able to successfully administer malaria chemoprophylaxis and a significantly higher mean 

packed cell volume was found in the prophylactic intervention group of primigravidae than 

in controls. The fact that primigravidae had more severe anaemia suggests that dietary 

deficiency of iron or excessive iron loss, which are more prevalent among women of high 

parity were less important than malaria as causes of severe anaemia in pregnancy in this area.
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Table 3.12.29 Proportion of anaemic (Hb <110 g/l) pregnant women reporting symptoms
by stage of pregnancy and study site

% of anaemic (Hb <110 g/1) pregnant women with 
symptoms

Symptoms 1st Trimester 2nd Trimester 3rd Trimester

Urban Rural Urban Rural Urban Rural

Fever 30 100 26.2 25.4 28.8 15.9

Headaches 40 100 23.0 20.8 20.5 11.4

General body 
pains

40 100 26.9 24.3 24.7 9.1

Abdominal
pains

0 0 26.2 23.7 16.4 13.6

Dizziness 0 0 8.7 10.9 6.8 18.2

Weakness / 
Tiredness

40 0 9.5 8.7 16.4 11.4

Waist pain 10 0 23 10.7 13.1 6.7

Table 3.12.30 Proportion of nonanaemic (Hb >110 g/1) pregnant women reporting 
symptoms by stage of pregnancy and study site

% of nonanaemic (Hb > llOg/1) pregnant women with 
symptoms

Symptoms 1st Trimester 2nd Trimester 3rd Trimester

Urban Rural Urban Rural Urban Rural

Fever 0 0 17.1 15.7 10.3 30.8

Headaches 0 0 14.6 15.7 10.3 15.4

General body 
pains

30 0 7.3 13.7 15.5 11.5

Abdominal pains 20 0 24.4 21.6 37.5 23.1

Dizziness 0 0 7.3 9.8 7.3 7.7

Waist pain 10 0 14.6 11.8 13.8 11.5

Weakness / 
Tiredness

30 0 9.7 11.8 6.9 7.7

Tables 3.12,29 and 3.12.30 show that there is a much greater percentage of women reporting 

symptoms if they were anaemic.
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3.12.15 Sensitivity and specificity of symptoms

Table 3.12.31 Sensitivity and specificity of fever for detecting malaria parasites

Malaria parasites

Fever Yes No Total

Yes 16 81 97

No 33 292 325

Total 49 373 422
X" = 2.34, p = 0.13

Sensitivity of fever for detecting malaria parasites =164-97
=16.5%

Specificity = 292^325 = 89.8%

Table 3.12.32 Sensitivity and specificity of headaches for detecting malaria parasites

Malaria parasites

Headaches Yes No Total

Yes 14 60 74

No 35 313 348

Total 49 373 422

Sensitivity of headaches for the detection of malaria parasites = 144-74 = 18.9% 

Specificity of headaches for the detection of malaria parasites = 3134-348 = 89.9%

Table 3.12.33 Sensitivity and specificity of general body pains for detecting malaria 
parasites

Malaria parasites

General body pains Yes No Total

Yes 13 77 90

No 36 296 332

Total 49 373 422

Sensitivity of general body pains for detection of malaria parasites = 134-90 = 14.4%
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Specificity of general body pains for detection of malaria parasites = 296-r332 = 89.1%. 

Table 3.12.34 Proportion of pregnant women with symptoms by haemoglobin levels

Symptoms Hb < 80 g/1 Hb 81-110 g/1 Hb > 110 g/1

Fever 31.5% 23.3% 15.7%

Headaches 24.1% 18.8% 12.7%

General body pains 24.5% 22.2% 14.9%

Abdominal pains 17.0% 19.5% 14.9%

Bleeding PV 3.8% 0.8% 3.7%

Vulval itch 3.8% 0.8% 1.5%

Leg swelling 5.7% 3.8% 5.2%

Skin infection 1.9% 0.8% -

Weakness/Tiredness 5.7% 12.8% 10.4%

Dizziness 9.4% 11.3% 6.7%

Cough 18.9% 7.1% 9.7%

Anorexia 13.2% 2.3% 1.5%

Leg/Muscle pain 3.8% 4.1% 2.2%

Insomnia 3.8% 1.9% 2.2%

Nausea 3.8% 2.3% 3.0%

Vomiting 3.8% 6.0% 5.2%

Dysentery - 1.9% 0.7%

Waist/body pains 13.2% 9.4% 12.7%

Table 3.12.34 shows that the proportion of pregnant women with symptoms was generally 

higher among the severely anaemic women.

192



Table 3.12.35 Proportion of pregnant women with symptoms by parity

Symptoms Parity = 0
(% with symptoms)

Parity = 1-4 (% 
with symptoms)

Parity > 4 (% 
with symptoms)

Fever 11.8 16.7 16.4

Cough 11.8 15.6 9.3

Abdominal
pains

11.8 22.3 15.7

Waist pain 11.8 15.1 12.3

Dizziness / 
tiredness

7.4 16.9 26.3

General body 
pains

5.9 19.8 5.6

Headache 4.4 13.7 10.0

Insomnia 2.9 6.3 4.6

Leg swelling 2.9 4.6 8.7

Vomiting 2.9 2.6 1.8

Skin infection 1.5 6.2 15.7

Respiratory
infections

1.5 5.7 5.3

Gastrointestin 
al infection

1.5 2.3 0.0

Genito -
urinary
infection

1.5 2.5 5.0

Table 3.12.35 shows that there was no relationship between parity and the presence of 

symptoms.
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Table 3.12.36 Prevalence of symptoms in total study population by stage of pregnancy

Symptoms 1st Trimester 2nd Trimester 3rd Trimester

General body pains 8 (36.4%) 49 (21.9%) 34 (16.8%)

Weakness/
Tiredness

7 (3.2%) 21 (9.4%) 23 (11.4% )

Headache 5 (2.3%) 44 (19.6%) 30 (14.9%)

Fever 4 (18.2%) 52 (23.2%) 42 (20.8%)

Waist pain 2 ( 9.1%) 42 (18.8%) 24 (11.9%)

Table 3.12.36 above shows that the prevalence of symptoms by stage of pregnancy was 

variable in the total study population.

Table 3.12.37 Prevalence of complaints of fever, malaria parasite positive slides and 
mean haemoglobin levels by parity

Parity % complaining 
of fever

% with mp 
positive slides

Mean Hb (g/1)

0 19.4 28.1 98.22 ± 15.87

1 20 9.6 104.57 ± 17.63

2 19.1 8.8 101.90 ± 14.38

3 32.8 8.7 105.70 ± 15.53

4 26.6 6.7 103.36 ± 17.81

5 16.7 10.2 107.12 ± 15.67

6 15.8 0 105.32 ± 18.13

7 9.1 0 102.80 ± 24.09

8 28.6 7.1 106.29 ±15.30

9 50 50 107.50 ± 0.71

10 0 0 99.50 ± 20.51

Table 3.12.37 shows that the prevalence of malaria positive slides was highest among 

primigravidae, decreased until parity 4 and then increased subsequently.
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Table 3.12.38 Use of haematinics before the first antenatal clinic attendance by parity

Parity Use of antimalarials Use of iron Use of folic acid

0 37.0 39.1 13.0

1 38.3 36.2 19.1

2 44.4 50.8 15.9

3 39.2 43.1 11.8

4 43.8 47.9 27.1

5 44.7 42.1 18.4

6 81.8 36.4 45.5

7 57.1 43.9 24.6

8 50.0 50 0

9 100 50 0

10 0 50 0

Table 3.12.38 shows that there was no relationship between parity and the history of use of 

haematinics prior to the first antenatal clinic attendance.

Table 3.12.39 Biochemical changes associated with anaemia

Hb (g/1) Number Serum ferritin 
(Pgd)*

Serum AGP 
(g/1)*

Serum CRP 
(mg/1)*

Serum vitamin 
A (pmol/1)*

< 80 34 119.10(81.03-
175.07)

0.46 (0.40- 
0.53)

2.15 (1.21- 
3.82)

1.153 (0.99- 
1.34)

81-110 38 72.68 (56.37- 
93.70)

0.39 (0.34- 
0.44)

1.03 (0.61- 
1.74)

1.485 (1.34- 
1.63)

> 110 30 61.74 (48.18- 
79.12)

0.39 (0.34- 
0.45)

1.14 (0.63- 
2.05)

1.587 (1.37- 
1.84)

p values 0.011 0.174 0.698 0.009

* Values given are geometric mean values and 95% confidence intervals.

Serum ferritin levels ranged from 12.42 - 1246.70 pg/1 (geometric mean 81.45 pg/1; 95% 

confidence interval of mean 67.87 - 97.75 pg/1). The mean value in this study population is 

much higher than that reported in 27 healthy non-pregnant Nigerian women (34.3 pg/1) by 

Oluboyede et al., (1983) or 25.1 pg/1 reported by Hercberg et al., (1988) among 259 

menstruating women. This mean value is however within the range reported in a serial 

estimation of haematological values in 20 healthy Nigerian primigravidae (Abudu et al.,
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1988). Elevated serum ferritin levels may be a reflection of ferritin as an acute phase reactant 

as reported in other studies (Bainton, 1964; Cook et al., 1974; Lipschitz et al., 1974; 

Kuvibidila et al., 1994). The range of serum ferritin is also much higher than that of 10-360 

pg/1 reported in non-pregnant Zairean women (Kuvibidila et al., 1994).

3.13 REGRESSIONS

Variables r p value

Haemoglobin versus AGP -0.211 0.033

Haemoglobin versus CRP -0.210 0.036

Haemoglobin versus ferritin -0.277 0.005

Ferritin versus AGP 0.336 0.0006

Ferritin versus CRP 0.197 0.050

Vitamin A versus haemoglobin 0.37 <0.01

Vitamin A versus ferritin 0.0277 <0.01

Vitamin A versus AGP 0.1227 <0.01

Vitamin A versus CRP -0.1753 <0.01

Stepvyise multiple regression

Vitamin A versus haemoglobin 0.40 0.0017

Parity -0.1009’

Maternal age -0.0568*

Fundal height -0.0243*

Weight and height No association

Values given are partial r values

DISCUSSION
The overall prevalence of anaemia (Hb <110  g/1) in the study population was 70.3% with a 

prevalence of 54.3%, 77.3% and 69.2% in the first, second and third trimesters of pregnancy 

respectively. The prevalence of severe anaemia (Hb < 80 g/1) was 8.6% with a prevalence 

of 2.9%, 8.4% and 8.4% in the first, second and third trimesters of pregnancy respectively. 

The prevalence of anaemia in the present study is much higher than that reported from other 

parts of the world. This prevalence is only lower than that in parts of Africa such as Liberia
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(Jackson & Jackson, 1987) and Zaire (Jackson et al., 1991) and parts of Asia (Agarwal, 1987; 

Agarwal et al., 1989).

Prevalence of anaemia by trimester of pregnancy

Other studies (Kusin et al., 1980; Bothwell & Charlton, 1981; van Den Berg, 1988; Raman,

1989) have shown that the prevalence of anaemia increases with the gestational age. The 

finding of a high prevalence of anaemia among second trimester pregnant women in this 

study population is unusual when compared with studies such as Simmons et al., 1982; 

Bramble & Simmons, 1984; Hercberg et al., 1985; Lamparelli et al., 1988a; Lamparelli et al., 

1988b. It is however in keeping with the findings of Jackson et al., 1991 who reported a fall 

in haemoglobin levels early in the second trimester of pregnancy. He observed that this was 

greatest in primigravidae and diminished with successive pregnancies until the fourth. He 

proposed that this indicated that the influence of malaria decreased with each pregnancy. In 

studies in the United Kingdom, a fall in haemoglobin level occurs after the first trimester due 

to haemodilution, although the level of haemoglobin is 10 to 20 g/1 higher in British women 

(Hytten & Leitch, 1971).
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CHAPTER 4 - BIOCHEMICAL CHANGES ASSOCIATED WITH 

ANAEMIA
4.1 IRON

4.1.1 Review of methods for assessment of iron status

The methods of assessing iron status include:

1) Haemoglobin (Hb) and haematocrit (or Packed cell volume, PCV)

2) Blood Film Examination

3) Red Cell Indices such as Mean Corpuscular Haemoglobin (MCH), Mean Cell 

Volume (MCV), Mean Corpuscular Haemoglobin Concentration (MCHC), Red Cell 

Distribution Width (RDW), Red Cell Mean Index (RCMI), Free Erythrocyte 

Protoporphyrin (FEP)

4) Serum Iron (SI), Total Iron Binding Capacity (TIBC), Transferrin Saturation (TS)

5) Serum Ferritin (SF)

6) Serum Transferrin Receptors (TfRs)

7) Bone Marrow Aspirate

Iron became recognised as an important nutrient as a result of the severe anaemia that 

accompanies its deficiency. It plays a very important role in mammalian metabolism 

which includes reversible oxygen binding to haem-containing proteins (haemoglobin 

and myoglobin) which are involved in oxygen transport and storage, energy release 

by the haem-containing proteins of the mitochondrial electron transport apparatus, 

interactions with oxygen by haem iron proteins, iron sulphur proteins, non-haem iron- 

containing oxygenases, and the conversion of ribose to deoxyribose nucleic acids by 

the iron-containing ribonucleotide reductase which is required for the propagation of 

genetic information (Cook et al., 1992).

Due to the critical dependence of body tissues on iron, elaborate mechanisms have 

evolved for its efficient absorption, transport, cellular uptake, storage and conservation. 

Consequently, there has been a search for methods to detect the milder degrees of iron 

deficiency. Although iron deficiency occurs commonly in pregnant women, the 

unequivocal detection of this deficiency in pregnancy is difficult.
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4.1.2 Body iron

Body iron can be divided into three main compartments : storage, transport and 

erythroid iron (Cook, 1982; Cook & Skikne, 1989). These iron compartments are 

affected sequentially with increasing deficits in body iron. Numerous laboratory 

methods are available for the assessment of these changes. The diagnostic ranges of 

the key measurements of iron status are as shown in table 5.1.

Table 4.1 Laboratory measurements of iron status

Laboratory measurement Diagnostic range

Iron deficiency Iron excess

Iron stores

Serum ferritin (|ig/l) < 12 > 300

Iron transport

Serum iron (pg/1) < 600 > 1800

TIBC (pgd) >400 < 2500

Transferrin saturation (%) < 16 > 60

Red cell parameters

Haemoglobin (g/1) < 130 d', 120? -

MCV (femtolitre) < 80 -

Erythrocyte protoporphyrin 
(pgd RBC)

>700 -

RDW (%) > 16 -

Tissue iron needs

Serum transferrin receptor 
(mg/1)

> 8.5 -

Abbreviations: TIBC, total iron binding capacity; MCV, mean corpuscu ar volume; RBC, red blood
cells; RDW, red cell distribution width.

Source: Cook JD, Skikne RD and Skikne BS. Iron deficiency and the measurement of iron status. 
Nutrition Research Reviews 1992; 5: 193.

4.1.3 Red cell parameters

The largest proportion of body iron is contained in the blood. Traditionally, anaemia 

has been used as an index of iron deficiency, however, the physiological alterations 

in plasma volume and red-cell mass which occur during pregnancy diminish the
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reliability of haemoglobin or haematocrit determination (Bothwell & Charlton, 1981). 

Secondly, haemoglobin determinations lack both sensitivity and specificity. There is 

a wide overlap between the haemoglobin concentrations of normal and anaemic 

individuals (Garby et al., 1969) with the result that some anaemic individuals have 

values within the normal range (Cook et al., 1971). Thirdly, the specificity of 

haemoglobin estimation as an index of iron deficiency anaemia is very low because 

it does not distinguish between iron deficiency and other causes of anaemia, such as 

folate deficiency. Anaemia due to haemoglobinopathies, chronic infection, or protein 

calorie malnutrition may be wrongly attributed to iron deficiency in nutritional 

surveys. In spite of these limitations, the measurement of haemoglobin concentrations 

is still useful for screening for anaemia (Cook et al., 1985). The limitations of 

isolated haemoglobin determinations can also be circumvented by using a combination 

of other more specific indices of iron status.

The three major causes of impaired haemoglobinization which occurs in the anaemic 

patient are iron deficiency, thalassaemia and chronic infection or inflammation. The 

changes in the circulating red cells provide useful information about iron status even 

in the absence of anaemia.

Iron deficiency typically causes a microcytic, hypochromic anaemia which can be 

readily recognised when severe by the typical appearances in a Romanowsky stained 

thin blood film. Although microcytosis is a sensitive index of iron deficiency, its 

value is limited by the physiological increase in mean cell volume that occurs during 

pregnancy.

The utilization of electronic counters for examining the number and size of circulating 

red cells has greatly enhanced the reliability of red cell indices and their sensitivity 

as compared to manual microscopic methods. In developed countries, where 

electronic cell counters are available and widely used, iron deficiency is associated 

with a decrease in mean red cell volume mean red cell haemoglobin (values below 80 

femtolitres indicating iron deficient erythropoiesis), and mean red cell haemoglobin 

concentration. The major limitation of the MCV, in common with other haematologic
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parameters, is the time required after the onset of iron deficiency for the level to 

become abnormal. As a result of the fact that the life span of red cells is about 120 

days, several weeks must elapse before a sufficient number of microcytic cells have 

been released to influence the MCV.

The red cell distribution width (RDW) can also be measured as an estimate of the 

degree of variation in red cell size (anisocytosis). The RDW is a new and closely 

related electronic parameter of red cell morphology (Bessman & Feinstein, 1979; 

McClure et al., 1985). The microcytic cells in iron deficiency vary significantly in 

size resulting in a wider frequency distribution of circulating red cell size that can be 

measured electronically. This widening does not occur in patients with thalassaemia 

minor, and this provides a useful discrimination in populations with a high prevalence 

of this disorder. Significant overlap has been reported in RDW values in iron 

deficiency and chronic infection (Baynes et al., 1986; Flynn et al., 1986). It is usually 

increased in iron deficiency and its major advantage is that the changes occur earlier 

following the onset of iron deficiency than other haematologic indices such as the 

MCV.

In developing countries, a diagnosis of severe iron deficiency can be made very 

readily from a thin blood film even in rural areas provided that a microscope is 

available. However, the present study demonstrates that the peripheral blood film is 

not always abnormal, even in severe anaemia. Moderate iron deficiency produces less 

marked changes of hypochromia and microcytosis which may be hard to differentiate 

from other conditions that lead to similar red cell changes, such as the anaemia of 

chronic disease and thalassaemia trait. In situations such as this, it is necessary to 

carry out additional laboratory investigations to confirm or refute iron deficiency.

Heterogeneity in red-cell size (expressed as the red cell mean index, RCMI) has been 

found to be more sensitive than MCV in a recent study (Osborne, 1989).

A reduction in the iron supply to the developing red cell results in an excess of free 

protoporphyrin within the red cell, which would otherwise combine with iron to form
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haem (Bothwell et al., 1979; Schifman & Rivers, 1987; Labbe & Rettmer, 1989; 

Jensen et al., 1990). The measurement of the surplus protoporphyrin in circulating 

blood has proved to be a sensitive measure of iron deficient erythropoiesis. An 

increase in protoporphyrin has the same diagnostic significance as a decrease in MCV. 

Like the MCV, FEP does not become elevated until several weeks after the onset of 

iron deficiency and returns to normal only slowly following its repair. It does not 

distinguish between iron deficiency and the anaemia of chronic disease. FEP 

concentration is also elevated in lead poisoning. It is said to be more useful for 

assessing iron status in populations at increased risk of iron deficiency such as 

pregnant women, infants and blood donors, and it may be more useful than 

haemoglobin determinations (Jensen et al., 1990). However, free erythrocyte 

protoporphyrin (FEP) is not available in most hospital laboratories in developing 

countries and it was not possible to perform this assay in the present study.

4.1.4 Storage iron

Iron stores serve as a buffer against increasing iron demands as occurs in pregnancy 

or with acute blood loss. At present, serum ferritin measurements are being used as 

an invaluable tool for evaluation of iron status in clinical practice and prevalence 

surveys.

4.1.5 Biochemistry of tissue ferritin

Iron is stored in the tissues in two forms namely ferritin and hemosiderin. Ferritin is 

the soluble fraction of tissue non-heme iron and contains about two-thirds of the body 

iron stores. It is a compound consisting of iron and the protein apoferritin. There are 

large quantities of ferritin in the liver and spleen, but only minute quantities are 

present in human serum, normally between 12 and 300 pg/1. Factors influencing the 

serum ferritin concentration have been studied extensively (Finch et al., 1986). 

Phlebotomy studies have shown that 1 pg/1 serum ferritin corresponds to 8-10 mg of 

storage iron in an average sized adult. Serum ferritin measures iron reserves and is 

therefore a better index of iron sufficiency than iron deficiency. It is also useful for 

monitoring long term changes in the iron replete segment of a population. Once iron 

stores are depleted as defined by a fall in serum ferritin below 12 pg/1, the
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measurement gives no indication of the severity of the iron deficiency. Serum ferritin 

is therefore a less reliable indicator of iron status in populations with a high 

prevalence of iron deficiency anaemia. During infancy and in pregnancy, serum 

ferritin is of limited value in assessing iron status because mean values are often close 

to the iron deficient range (Cook et al., 1992). However, the measurement is useful 

in these populations for gauging the efficacy of iron interventions, such as fortified 

infant cereals or iron supplementation in pregnancy. Serum ferritin levels, although 

a sensitive clinical index of iron deficiency, fall dramatically during the second and 

third trimesters (Puolakka et al., 1980; Bentley, 1985).

Another limitation of serum ferritin assessment is that certain disorders such as 

chronic inflammation, malignancy, or liver disease are associated with a 

disproportionate rise, relative to iron stores. These changes complicate the clinical use 

of serum ferritin measurements for the assessment of the anaemic patient. Serum 

ferritin values are also less reliable in populations with a high prevalence of infection 

such as those frequently encountered in developing countries and the present study has 

certainly shown the problems of using ferritin in the assessment of iron status among 

women who have anaemia as a result of recent malaria.

In countries with a high prevalence of inflammatory conditions, it has been suggested 

that the lower limit of normal for identifying subjects with depleted iron stores is a 

serum ferritin level of 50 pg/1 rather than the usually accepted figure of 12 pg/1 but 

there is remarkably little data to support the choice of this figure. The present study 

suggests that ferritin levels are so variable, according to the presence of infection, that 

they have almost no use in highly infected populations.

Several studies in developed countries show that the mean serum ferritin level is 90 

to 95 pg/1 in men and 25 to 30 pg/1 in women (Worwood, 1980). These values are 

in proportion to average values of 900 and 300 mg storage iron determined by 

quantitative phlebotomy. The serum ferritin level falls progressively during pregnancy 

when iron stores are diminishing, and this decline can be prevented by iron 

supplementation (Van Eijk et al., 1978). From a nutritional and clinical standpoint.
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the single most important fact is that a low serum ferritin in a patient with a low Hb 

is diagnostic of iron deficiency anaemia.

Animal studies have demonstrated that iron administration can induce a six-fold 

increase in hepatic ferritin synthesis which is mediated at the post-translation level. 

An increase in hepatic ferritin synthesis also occurs in response to acute inflammation, 

and this led to a suggestion that ferritin is an acute phase reactant.

The remaining one-third of storage iron exists as hemosiderin. This is an insoluble 

heterogeneous material composed largely of denatured ferritin and small amounts of 

sugar, sialic acid, lipid and other proteins. Hemosiderin is the end point of the 

intracellular storage iron pathway. The concentration of tissue ferritin closely parallels 

that of hemosiderin although the ratio of ferritin to hemosiderin is higher in hepatic 

parenchymal cells and lower in reticuloendothelial cells in bone marrow and spleen.

4.1.6 Pathophysiology of Iron Deficiency

Whenever there is an increase in iron requirements or iron intake declines, the 

absorption of iron increases. Most of the iron needed for haemoglobin synthesis must 

be mobilized from body stores. This results in a decline in the tissue iron stores, 

which is accompanied by a decline in the plasma or serum ferritin. Depletion of the 

iron stores results in a decrease in transferrin saturation, which in turn leads to 

diminished supply of iron to the erythroid precursors with the development of features 

of iron-restricted erythropoiesis and the accumulation of free erythrocyte 

protoporphyrin in circulating red cells. At this stage, haemoglobin levels usually 

remain within normal limits although there is an increase in the number of microcytic 

cells in peripheral blood. As normal cells are replaced, haemoglobin levels drop to 

subnormal levels and the number of circulating microcytic cells is great enough to 

cause a decrease in the mean corpuscular volume (MCV).

4.1.7 Stages in iron deficiency

In iron deficiency, three main stages have been recognised.
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There is an initial stage of iron depletion in which there is a decrease or absence of 

stainable bone marrow iron and a decrease in serum ferritin concentration. This is 

usually followed by a stage of iron deficient erythropoiesis where the serum iron falls 

to < 10 pmols/1, the transferrin saturation decreases to < 15% and free erythrocyte 

protoporphyrin levels increase to > 100 pg/1 RBC. Stainable bone marrow iron is 

absent and there is a further decrease in serum ferritin to < 10 pg/1. In both these 

stages, haemoglobin concentration is normal and there is no change in red blood cell 

morphology. Finally, if negative iron balance persists, a microcytic hypochromic 

anaemia develops associated with a further reduction in serum ferritin, serum iron and 

transferrin saturation and a further increase in free erythrocyte protoporphyrin 

(Charlton & Bothwell, 1982). The classical morphological features of iron deficiency 

anaemia appear only after a marked iron deficiency state has persisted for some time. 

In the rural areas of developing countries where the prevalence of iron deficiency 

anaemia is likely to be highest, all these investigations may not be readily available. 

In addition, in these areas of the world, infectious diseases are common, and it is 

recognised that infection can cause a rapid fall in serum iron (and thus a decrease in 

transferrin saturation) as well as a rise in the serum ferritin levels (Elin et al., 1977). 

Iron binding capacity levels can also increase in pregnancy and this may lead to 

falsely low levels of transferrin saturation. Free erythrocyte protoporphyrin levels can 

also be increased with infection as well as in iron deficiency (McLaren et al., 1975). 

Thus, there is a need to interpret these markers of iron deficiency with caution in these 

parts of the world, especially in prevalence and epidemiological studies to determine 

the iron status of populations.

4.1.8 Serum ferritin and the acute phase response

An important diagnostic challenge both for clinicians and researchers is the detection 

of iron deficiency in the presence of chronic infection. This is important in order to 

differentiate those who will benefit from therapeutic oral iron from those who will not 

and could possibly be at risk of developing iron overload.
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It is generally agreed by most authors that there is no single test of peripheral blood 

that can accurately identify all iron-deficient patients in the presence of an acute phase 

response. Several approaches have been utilized and these include:

- ferritin and mean corpuscular volume

- ferritin and an indicator of the acute phase response such as Erythrocyte 

Sedimentation Rate (ESR) or C-reactive protein (CRP).

In recent reviews, the anaemia associated with the acute-phase response or chronic 

disease has been well-characterised (Lee, 1983; Lipschitz, 1990). There is a modest 

reduction of erythrocyte survival and an iron-deficient erythropoiesis, owing to 

inadequate release of iron from reticuloendothelial cells mediated by Interleukin-1 (IL- 

1). It thus became clear that interpretation of serum ferritin values must include a 

consideration of the acute phase response. Cavill (1986) observed that a meaningful 

interpretation of serum ferritin in the presence of chronic disease must reflect the 

degree of anaemia. As a result of the significant reduction in the erythrocyte mass 

which occurs in infection, less iron is circulating in these cells and therefore more iron 

should be found in the storage loci. This is reflected by an increased concentration 

of serum ferritin.

Another method of assessing iron status is to measure iron absorption, which varies 

inversely with iron stores. The common gold standard for the determination of iron 

stores in clinical practice is the staining of bone marrow aspirate.

4.1.9 Tissue Iron Need

The mechanism by which iron gains entry into cells has recently been more clearly 

defined (Seligman, 1983; Trowbridge, 1984; Huebers & Finch, 1987; Irie & Tavassoli, 

1987; Ward, 1987; Thorstensen, 1990). Iron is transported in the body by transferrin. 

The circulating diferric transferrin then binds to specific glycoprotein receptors (TfRs) 

on the cell surface. When a cell senses the need for iron, the synthesis of transferrin 

receptors is upregulated, allowing it to compete more effectively for circulating 

transferrin iron. The density of transferrin receptors reflects the tissue needs for iron 

and is consequently highest in rapidly dividing cells, in red cell precursors engaged
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in haemoglobin synthesis and in the placenta which requires a continuous supply of 

iron for fetal growth.

In the assessment of body iron status and erythropoietic activity, the measurement of 

circulating transferrin receptor has proved to be a measure of mild tissue iron 

deficiency, to distinguish iron deficiency anaemia from the anaemia of chronic disease 

and as a sensitive index of iron deficiency during pregnancy.

Soluble transferrin receptors can be detected and quantified in human serum using 

sensitive immunologic assays (Kohgo et al., 1986; Flowers et al., 1989; Huebers et al., 

1990). Measurements of serum receptor are analogous to serum ferritin in that minute 

quantities of the proteins in the circulation provide a reliable index of the total body 

content. The serum transferrin receptor concentration has been shown to correlate 

closely with the total number of erythroid precursors. Serum transferrin receptors 

provide a convenient measure of total erythropoiesis that could be obtained previously 

only by ferrokinetic measurements or by bone marrow examination. Despite the high 

concentration of transferrin receptors in rapidly proliferating tissues, the serum 

receptor level remains normal in most haematologic malignancies (Klemow et al., 

1990). Only 50% of the circulating receptor appears to be derived from the erythroid 

marrow. Because the serum contains a large excess of transferrin relative to 

circulating receptor, the receptor is bound to transferrin in the circulation.

The value of serum receptor measurements stems from the fact that receptor synthesis 

is upregulated in iron deprived tissues. Using an ELISA technique, a mean level of

5.6 ± 1 .2  mg/1 in 82 normal male and female volunteers was sharply increased to 18.0 

±11 .4  mg/1 in patients with iron deficiency anaemia (Flowers et al., 1989). When 14 

normal subjects were phlebotomized repeatedly to induce varying degrees of iron lack, 

there was little change in receptor concentrations during storage iron depletion, but a 

precise quantitative relationship was subsequently observed between receptor 

concentrations and the deficit in tissue iron (Skikne et al., 1990b). When the serum 

ferritin fell below 12 pg/1, the serum receptor began to rise and continued to increase 

throughout the remainder of the bleeding programme. In this study, two important
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advantages of the serum receptor as an index of iron status were identified. Firstly, 

the concentration increased earlier than traditional haematologic indices such as MCV 

or erythrocyte protoporphyrin. This implies that the serum receptor was more 

sensitive to tissue iron deficiency than either the erythrocyte protoporphyrin or Mean 

Cell Volume. Secondly, there was a close inverse relationship between serum receptor 

and the induced deficit in functional iron. This study demonstrated that the entire 

spectrum of iron status can be evaluated by only two measurements: serum ferritin as 

a measure of iron stores and serum receptor as measure of tissue iron deficiency 

(Figure 4.1 below).

Figure 4.1 Changes in body iron during repeated phlebotomy of healthy subjects 
(Skikne et al., 1990b)
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Serum ferritin measurements are shown in the upper panel and serum transferrin 
receptor (TR) measurements in the lower panel (mean ± 1 sd). Negative values for 
iron stores represent the induced deficit in tissue iron or the amount of iron that has 
to be returned before iron stores can develop. The interrupted vertical line represents 
the point of storage iron depletion.

Source: Cook JD, Baynes RD and Skikne B. Iron deficiency and the measurement of 
iron status. Nutrition Research Reviews 1992; 5: 189-202.

208



In pregnancy however, a progressive rise in serum receptor concentrations after 20 

weeks of gestation has been reported and this has been attributed to a placental origin 

rather than to iron deficiency (Kohgo, 1988). In 1991, Carriaga and other workers did 

not find an elevation in serum receptor concentrations in the third trimester in the 

absence of iron deficiency.

In countries where the prevalence of iron deficiency in pregnancy is low and most 

women are given iron supplements prophylactically, serum transferrin receptor 

measurements cannot be recommended for routine screening for iron deficiency. 

However, they are useful in confirming iron deficiency in women with anaemia and/or 

low serum ferritin concentrations.

Transferrin receptor measurements will be valuable in epidemiologic studies in 

pregnant women in developing countries where the prevalence of anaemia exceeds 

50%. In these countries, the cause of anaemia in pregnancy is less certain and 

infection is thought to be an important factor.

Serum transferrin receptors are only rarely increased in patients with anaemia of 

chronic disease. This is unlike the conventional red-cell measurements which are 

affected similarly by iron deficiency and infection. Surprisingly, there is remarkably 

little information about TfR in acute disease.

Compared with other laboratory indices of iron status, such as Mean Cell Volume and 

erythrocyte protoporphyrin which require costly equipment and prompt processing of 

blood samples, serum transferrin receptor measurements require only a few microlitres 

of serum and can be performed on capillary specimens that have been stored in the 

frozen state.

By coupling serum receptor and serum ferritin measurements, the entire spectrum of 

iron status during pregnancy can be assessed with the same methodology. The wider 

application of transferrin receptor measurements in areas where the prevalence of 

anaemia in pregnancy is high and its cause uncertain will assist in defining the true
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prevalence of iron deficiency and identifying the most effective measures for its 

control.

A close correlation has been observed between the reticulocyte count and serum TfR 

in compensated haemolytic anaemia. In the detection of iron deficiency, a high 

correlation was observed between serum TfR and other iron parameters such as serum 

iron, TIBC, and serum ferritin level in patients with iron deficiency anaemia, but not 

in patients with haemolytic anaemia (Kohjo, 1988a). Presumably, the sharp elevation 

in serum TfR in patients with iron deficiency is related to an increased transferrin 

receptor number on individual normoblasts rather than to an increase in erythroid 

cellularity.

Because serum TfR may reflect either iron-deficient erythropoiesis or increased 

erythroid mass, elevated levels will require additional laboratory determinations to 

distinguish these. Nevertheless, in patients in whom ineffective erythropoiesis and 

haemolysis can be excluded, the serum TfR should be a reliable guide to the severity 

of iron-deficiency. Serial phlebotomy studies in normal subjects indicate that the 

serum TfR is a highly sensitive index of iron-deficient erythropoiesis.

In clinical practice the common "gold standard" for the determination of iron stores 

is the staining of the bone marrow aspirate. Bierman and Kelly (1956) found that 

studying multiple bone marrow aspirations from the posterior superior iliac crest 

provides a more representative and quantitatively larger marrow sample than the 

sternum.

4.1.10 Summary

Profound changes are observed in many blood parameters, including iron status 

markers during normal pregnancy due to conditions which are independent of iron 

status (Puolakka et al., 1980; Taylor et al., 1982; Romslo et al., 1983; Meek et al., 

1987; Kelton et al., 1988). Consequently, it has been difficult to reach a consensus 

on normal reference values in pregnancy.
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Haemoglobin measurements are difficult to interpret during pregnancy because of the 

marked shifts in plasma volume and red cell mass that occur during gestation. 

Changes in haematologic indices such as MCV or erythrocyte protoporphyrin occur 

too slowly to detect iron deficiency that develops during pregnancy. Contrary to a 

report that the serum transferrin receptor rises during pregnancy irrespective of iron 

status (Kohgo et al., 1988b), other authors (Carriaga et al., 1991) found that significant 

increases occur only in women with iron deficiency as defined by other laboratory 

parameters. Because of the elevation in transferrin receptor in early iron deficiency, 

this measurement may prove to be the most reliable index of an impairment in tissue 

iron supply during gestation.

An important diagnostic challenge is distinguishing true iron deficiency from the 

anaemia of chronic disease. In a recently concluded study in patients with liver 

disease and inflammation (both acute and chronic), serum transferrin receptors 

remained normal in the majority of these patients in spite of elevated serum ferritin 

levels (Skikne et al., 1990a). This study may have major implications when assessing 

the iron status of populations with a high prevalence of infection.

In epidemiological studies, it is often recommended that iron status be assessed using 

multiple criteria (Cook & Finch, 1979). Using this approach, iron deficiency anaemia 

is diagnosed in pregnant women when the haemoglobin is < 110 g/1 (Skikne, 1988) 

and at least two of the following three indices are abnormal: serum ferritin (<12 pg/1) 

(Cook & Finch, 1979), transferrin saturation (< 16%) (Cook & Finch, 1979), and free 

erythrocyte protoporphyrin [ > 1.25 pmol/1 (700 pg/1) red blood cells] (Skikne, 1988). 

When the haemoglobin concentration is normal, but there are abnormal concentrations 

of at least two of these iron indices, iron status is categorized as iron deficient. Iron 

depletion, is defined by a serum ferritin concentration < 1 2  pg/1 while the rest of the 

iron indices are normal (Cook & Finch, 1979).

4.2 REVIEW  OF THE ACUTE PHASE RESPONSE

Homeostatic mechanisms are necessary in order for living organisms to maintain an 

optimal internal environment in spite of a constantly changing external environment.
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In response to inflammation however, a number of general and non-specific responses 

occur resulting in systemic, humoral, nutritional and metabolic changes which are 

referred to as "The Acute Phase Response" (Kushner, 1982). Stimuli which give rise 

to these include infective and non-infective inflammatory processes, cellular and/or 

tissue necrosis, malignant neoplasia and childbirth.

Changes which occur during the acute phase response include fever, somnolence, 

anorexia, increased synthesis of endocrine hormones, decreased erythropoiesis, 

thrombocytopenia, alterations in plasma cation concentrations, as well as alterations 

in carbohydrate and lipid metabolism. The acute phase response is mediated by 

cytokines, such as interleukin-1, released from the macrophages and possibly other 

cells.

A major component of the acute phase response is a change in the serum 

concentration of a large number of proteins which are synthesised in the liver and are 

referred to as "The Acute Phase Proteins or Reactants". The serum concentrations of 

some acute phase proteins may increase in association with the inflammatory stimulus. 

These are called "Positive Acute Phase Reactants" - for example C-reactive protein 

(CRP), serum amyloid A protein (SAA) and alpha-1-acid glycoprotein (AGP) 

otherwise known as Orosomucoid. The levels of other proteins decrease and these are 

called "Negative Acute Phase Reactants" - for example. Prealbumin and Albumin. 

The exact mechanisms of these changes are poorly understood. However, they 

provide valuable tools for diagnosis, prognosis and monitoring of tissue damage 

(Fischer et al., 1976). Inflammation is also known to have a negative impact on some 

indicators of nutritional status such as retinol-binding protein (Ingenebleek & 

Carpentier, 1985) and pre-albumin (Sann et al., 1984).

Specific laboratory assays are now available for the measurement of individual acute 

phase proteins such as laser nephelometry and more recently enzyme-linked 

immunosorbent sandwich assay (ELISA). In man, C-reactive protein and serum 

amyloid A are the most sensitive acute phase proteins rising up to 1000-fold in 

infection, neoplasia and tissue necrosis (Pepys & Baltz, 1983) and being the most
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sensitive to a small inflammatory stimulus. Owing to the wide reference range for 

CRP (0.1-8.0 mg/1), large increases may occur in a patient while remaining in the 

normal range (International Committee for Standardization in Haematology, 1988).

4.2.1 Cut-off levels for the definition of inflammation

Cut-off levels have been proposed for the definition of the inflammatory state (Shine 

et al., 1981; Engler, 1984; Singha et al., 1993). According to Engler (1984), two 

categories of inflammation have been identified: acute or mild inflammation and 

chronic or severe inflammation as shown in the table below.

Table 4.2 Suggested cut-off levels for the definition of inflammation

Acute phase 
protein

No
inflammation

Acute / mild 
inflammation

Chronic / severe 
inflammation

AGP < 80 mg/dl < 80 mg/dl >120 mg/dl

CRP <1.5 mg/dl >1.5 mg/dl Any value

OR OR

AGP 81-119 mg/dl 81-119 mg/dl

CRP <1.5 mg/dl > 5 mg/dl
Source: Engler R. Bases methodologiques: Protéines de la reaction intiammatoire. Notion du profil
proteique. Pediatric 39: 339-344.

It is important to establish normal levels of acute phase proteins in developing 

countries, due to the fact that in some of these countries, many individuals are chronic 

carriers of blood parasites such as malaria, or intestinal parasites such as hookworm 

which can induce inflammation. For this reason, the published reference levels for 

Western populations may not be applicable in such settings. The levels of CRP in 

healthy Congolese children were twice as high as those considered normal by Engler 

(Samba et al., 1990). The AGP levels of these children were also above normal by 

Engler’s criteria. The levels of these acute phase proteins may also be higher in 

healthy African adults than in healthy Western adults.

At present, there are very few studies (Samba et al., 1990; Kuvibidila et al., 1994) on 

the changes of acute phase proteins during pregnancy and no studies which enable 

international comparison of levels in pregnant women living in different environments.
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It is therefore difficult to establish the significance of individual acute phase protein 

levels at a population or clinical level.

The choice of the appropriate acute phase protein for the diagnosis or monitoring of 

inflammation requires the consideration of certain criteria such as:

* onset of inflammation,

* resolution of inflammation,

* sensitivity and

* specificity of the protein assay.

The time taken for a detectable increase in plasma protein concentration to occur after 

tissue injury varies with different proteins. An increase in concentration of C-reactive 

protein (CRP), serum amyloid A protein (SAA), alpha-1 -antichymotrypsin (ACT) may 

be detected within six to ten hours; an increase in alpha-1-acid glycoprotein (AGP) 

concentrations may not occur until 24 to 48 hours after injury.

The detection of acute inflammation requires a rapidly responding and sensitive 

protein such as CRP. However, the diagnosis of chronic inflammation requires the 

additional measurement of a slower reacting acute phase protein such as fibrinogen 

or AGP, as CRP may be transiently normal when such patients are in short term 

remission. If there is an increase in CRP and AGP is still normal, this is suggestive 

of a low-grade inflammatory process such as sub-clinical episodes.

4.2.2 Resolution of Inflammation

Following discrete tissue injury, CRP and SAA concentrations reach a peak plasma 

concentration at 48 hours and then fall with a half time of 48 hours. This half time 

reflects a resolution of the injury and is clinically more important than the half life of 

the protein itself (five to seven hours in the case of CRP) (Koj, 1974), and 2-3 days 

in the case of AGP (Engler, 1984). Some nonspecific tests are also available for the 

measurement of the combined effect of several of these proteins on erythrocyte 

aggregation. Tests such as these include the erythrocyte sedimentation rate (ESR) and 

the plasma viscosity which are relatively simple to carry out. Two factors which are
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particularly important in influencing the ESR are the degree of red cell aggregation 

and the Packed cell volume (PCV). In pregnancy, ESR is of little value in monitoring 

inflammatory states (Ostensen, 1984). This is particularly true in developing countries 

where there is the coexistence of anaemia and haemoglobinopathies.

4.2.3 Historical Introduction

The discovery of C-reactive protein (CRP) was reported in 1930 by Tillett and 

Francis, who observed that a non-type-specific somatic polysaccharide fraction was 

precipitated by the sera of acutely ill patients while investigating serological reactions 

in pneumonia with various extracts of Pneumococci. They designated it as fraction 

C. They further observed that the capacity of the patients’ sera to precipitate C 

polysaccharide (CPS) rapidly disappeared after the crisis and that the C-reactive 

material was not found in sera from normal healthy individuals.

Avery and his colleagues further characterised the C-reactive protein and introduced 

the term "acute phase" to refer to serum from patients acutely ill with infectious 

disease and containing the C-reactive protein (Abemethy & Avery, 1941; Macleod & 

Avery, 1941).

4.2.4 Synthesis, structure and functions of CRP

C-reactive protein is a pentameric protein synthesised by the hepatocytes. It is 

normally present as a trace constituent of the plasma. The rate of CRP synthesis and 

secretion increases within hours of an acute injury or the onset of inflammation 

(Kushner & Feldman, 1978). Peak serum levels of as much as 300 pg/ml may be 

reached within 24-48 hours. The rate of clearance of CRP is rapid once the stimulus 

is no longer effective (Shine et al., 1981). It is the most characteristic human acute 

phase protein, since plasma concentration rises by several hundredfold within 24 to 

48 hours from tissue injury (Kushner, 1982). These high levels persist for the 

duration of the acute phase response, returning to the normal low concentrations with 

the restoration of tissue structure and function.
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An elevated serum concentration of CRP is unequivocal evidence of an active tissue- 

damaging process. Since CRP production is a non-specific response to tissue injury, 

CRP values can only be interpreted in the light of full clinical information.

CRP is the classical acute phase reactant with a half-life of 5-7 hours (Koj, 1974). 

It rises rapidly following inflammation and reaches a peak within 12 to 60 hours 

before returning to pre-inflammation levels. Measurement of acute phase reactants 

like C-reactive protein or serum amyloid A has been used to monitor the response to 

antibacterial treatment. There is a suggestion that measurement of acute phase 

reactants such as C-reactive protein and serum amyloid A may prove valuable in 

assessing the severity of P. falciparum  malaria and in following the response to 

antimalarial treatment (Gillespie et al., 1991). Haram et al., (1983) reported CRP 

levels within the limits of the reference range for healthy individuals (< 5 mg/1) in 13 

out of 27 women throughout pregnancy and low levels were obtained generally in 

other patients. No detectable levels of CRP were found in 63 out of 68 healthy 

pregnant women but they showed that the protein increased 8-12 hours before any 

other variable used to detect infection in patients with premature rupture of the 

membranes.

4.2.5 Alpha-1-acid glycoprotein (AGP) : Structure and functions in the Acute 
Phase Response
This was first isolated about forty-five years ago (Weimer et al., 1950) consisting of 

a single polypeptide chain synthesised mainly in the liver and leucocytes. AGP is a 

measure of chronic inflammation with a half-life of 2-3 days (Engler, 1984). It rises 

slowly following inflammation and reaches a peak within 3-10 days, returning to 

normal levels within 7-20 days.

Chu et al., (1981) found that the plasma AGP levels in women of all gestational stages 

was not different from those seen in normal women of child-bearing age. This 

indicates that AGP levels in the normal physiologic state and even in pregnancy are 

stable, although plasma AGP levels still respond to the stimulation of inflammation. 

Plasma levels are highly variable even among healthy subjects : 0.36 to 1.46 g/1, with 

a mean value of about 0.77 g/1 (Blain et al., 1985). Diurnal variations can also be as

216



high as 49% (Yost & Devane, 1985). Haram et al., (1983) demonstrated a significant 

decrease of the orosomucoid level from 8 to 20 weeks gestation, followed by a rise 

towards term. Nation (1981) described lower maternal orosomucoid levels at term 

than reported by Haram et al., (1983) and Chu et al., (1981) found that concentrations 

did not change through pregnancy although in complicated pregnancies, such as with 

pre-eclampsia or urinary infections, the concentration of orosomucoid was found to 

increase considerably.

The concentrations of CRP and orosomucoid rapidly increase after the acute-phase 

reaction and are independent of the oestrogen levels. AGP and CRP used together 

have been found to detect 98-99% of all cases of infection (Kuvibidila et al., 1994b). 

In a group of healthy Zairean women in the reproductive age group, it was observed 

that the ranges for different acute phase proteins were wider than for Western adults 

or plasma samples obtained from normal laboratory personnel (Kuvibidila et al., 

1994b). They also reported that the means and medians of AGP were lower in 

pregnant compared with non-pregnant women and those of CRP were higher. In non

pregnant women, the mean levels and 95% confidence limits of CRP were within 

published ranges for healthy Western adults, while those of AGP and Haptoglobin 

(Hp) were within published ranges. They concluded that in the non-pregnant women, 

the same cut-off points of CRP and Hp used for Western adults may be used in the 

assessment of inflammation in Zairean women.

4.2.6 Results from present study - Acute phase proteins and ferritin

In order to determine the presence of inflammation in the study population, serum 

levels of two acute-phase proteins alpha-1- acid glycoprotein (AGP) and C-reactive 

protein (CRP) were assessed. The coefficient of variability (cv) of these laboratory 

estimations were as follows:

Laboratory measurement cv Number

Serum ferritin 4.3% 9

Serum AGP 19.4% 16

Serum CRP 19.0% 15

217



For purposes of laboratory analyses to be discussed in this section, three different 

degrees of anaemia were defined. These are:

Group I - Severe anaemia: Haemoglobin < 80 g/1

Group II - Mild to moderate anaemia:Haemoglobin 81-llOg/l

Group in  - Non-anaemic: Haemoglobin > 110 g/1 .

A representative subsample of serum samples was selected from each group using a 

table of random numbers. As a result of the fact that the data was not normally 

distributed, it was log transformed. The geometric mean and 95% confidence interval 

(95% Cl) were then calculated using the formula below:

95% C l = X ± ks 

where x = mean,

s = standard deviation and

k is a constant which is dependent on sample size (n) 

k = 1.96 4- Vn

4.2.6.1 Ferritin

Serum ferritin levels were highest in the severely anaemic pregnant women with 

haemoglobin values < 80 g/1, (geometric mean = 119.10 pg/1, 95% Cl = 81.03pg/l, 

175.07pg/l) and decreased with increasing haemoglobin levels (Figure 4.2). The high 

serum ferritin levels recorded in severely anaemic women are probably a reflection of 

recent malaria infection. Non-anaemic pregnant women had the lowest serum ferritin 

levels, the geometric mean value = 61.74 pg/1 and 95% Cl were (48.18 pg/1, 79.12 

pg/1)-
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Figure 4.2 Serum ferritin levels by haemoglobin levels
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The differences in the mean serum ferritin levels of the three groups of women were 

statistically significant (p = 0.011). There was also a significant negative correlation 

between haemoglobin and serum ferritin levels (r = - 0.277; p = 0.005). None of the 

serum ferritin levels was below 12 pg/1 suggestive of iron depletion and using a cut

off point of serum ferritin < 50 pg/1 ((for identifying iron depletion in the presence of 

inflammation) (Lipschitz et al., 1974)), 27.5% of serum ferritin values were in this 

category. These findings suggest that in the present study, serum ferritin levels are 

not a reliable measure of iron status.

In a study of normal healthy Nigerian primigravidae with iron supplementation who 

were monitored throughout pregnancy, serum ferritin levels were found to fall from 

median values obtained at 16 weeks of 107.7 pg/1 (range 37-230 pg/1) to the lowest 

median value at 24 weeks of 70.93 pg/1 (range 17-155 pg/1) and subsequently, ferritin 

levels rose gradually to attain values higher than the 16 week value at 8 weeks 

postpartum (Abudu et al., 1988).
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4.2.6.2 AGP (Alpha-l-acid glycoprotein)

Figure 4.3 Serum AGP levels bv haemoglobin levels
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Severely anaemic women (Hb < 80 g/1) had the highest mean serum AGP levels. The 

mean serum AGP levels and 95% confidence intervals of women with mild to 

moderate anaemia (Hb 81-110 g/1) and the non-anaemics (Hb > 1 1 0  g/1) were about 

the same and the differences between the three groups of women were not statistically 

significant (p = 0.174). None of the AGP levels obtained was above 1.20 g/1, 

suggestive of inflammation (Engler, 1984). In a study of 212 pregnant Zairean women 

(Kuvibidila et al., 1994) serum AGP levels above 1.20 g/1 were reported in 10% of 

subjects. The proportion with serum AGP levels above 1.20 g/1 among lactating 

women and non-pregnant/non-lactating women in the Zairean study were 43% and 

37% respectively. In the present study however, the 95% confidence intervals were 

within the range considered normal and the range of AGP values obtained was rather 

narrow. These findings do not exclude the possibility of inflammation in these 

women.

The finding of low serum AGP levels in pregnant women in the present study is 

similar to that reported in European women in whom values were between 0.35 and 

1.20 g/1 using laser nephelometry (Haram et al., 1983). Differences in measurement 

techniques may cause inevitable difficulties in comparison of these results. There was 

a statistically significant negative correlation between haemoglobin values and serum 

AGP levels (r = -0.211; p = 0.033).
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4.2.6.3 CRP (C-reactive protein)

Figure 4.4 Serum CRP levels by haemoglobin levels
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The range of CRP values obtained in the present study was very wide (0.006 - 37.655 

mg/1) particularly in severely anaemic women (Hb < 80 g/1), in whom the highest 

values were also recorded. The geometric mean value of serum CRP values among 

severely anaemic women was 2.15 mg/1 and 95% Cl = 1.21 mg/1, 3.82 mg/1. All the 

serum CRP levels of pregnant women in this study were less than 5 mg/1, the 

suggested cut-off point for severe inflammation (Engler, 1984). The implication of 

this is that the serum CRP levels of these women were within the range for mild to 

moderate inflammation as can occur in subclinical malaria infection. It is interesting 

to note that the mean CRP levels of severely anaemic women (2.15 mg/1) was almost 

double the values of the non-anaemic women (1.14 mg/1) although the differences 

were not statistically significant (p = 0.698). The lowest serum CRP levels were in 

pregnant women with mild to moderate anaemia (0.007 - 13.935 mg/1). The range of 

serum CRP levels of Nigerian pregnant women is much lower than that of their 

Zairean counterparts (10.9-28.8 mg/1) (Kuvibidila et al., 1994). Although the range 

of serum CRP values of Zairean pregnant women was also wide, the upper value of 

the 95% confidence limits was suggestive of mild elevation. Furthermore, in the
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Zairean study, using the cut-off point proposed by Engler (1984), 59% of serum CRP 

values were below 1.5 mg/1 and 14.6% were above 5 mg/1.

Elevated levels of CRP have been reported in Western pregnant women (Haram et al., 

1983). In a group of 27 healthy pregnant Norwegian women studied by these workers, 

using laser nephelometry, 48.2% of serum CRP values were less than 5 mg/1.

A significant negative correlation (r = - 0.210) was observed between haemoglobin 

levels and CRP levels (p = 0.036). There was also a statistically significant positive 

correlation (r = 0.197; p = 0.05) between serum ferritin and CRP values.

4.3 VITAMIN A

There is considerable debate about the "normal" values for vitamin A in pregnant and 

nonpregnant women, but in a recent review (Suhamo, 1994), it was suggested that 

serum retinol concentration < 0.35 pmol/1 indicates depleted vitamin A status, 0.35- 

0.70 pmol/1 indicates marginal vitamin A status, and 0.7-1.05 pmol/1 indicate just 

adequate vitamin A levels. The FAO/WHO (1988) proposed that when the proportion 

of a population with vitamin A concentration < 0.35 pmol/1 is over 5%, it is an 

indication of a problem of public health significance. The International Vitamin A 

Consultative Group (FVACG) has also proposed that when the proportion of the 

population with retinol values < 0.70 pmol/1 (20 pg/1) is > 15%, vitamin A deficiency 

can be regarded as a public health problem.

4.3.1 Results from present study and discussion 

Table 4.4 Serum vitamin A levels by haemoglobin levels

Haemoglobin (g/1) Serum vitamin A (pmol/1)*

< 80 1.153
(0.994 - 1.336)

81-110 1.485
(1.340 - 1.630)

> 110 , 1.587
(1.370- 1.839)

p value 0.009
intervals.
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The contribution of vitamin A deficiency to anaemia has only recently been receiving 

attention and data on vitamin A deficiency is still limited. In this study, the mean 

serum vitamin A level was 1.33 îmol/1 (95% Cl 1.1918 - 1.4895 pmol/1). These 

levels appear to be slightly higher than those reported (1.08 - 1.30 pmol/1) among 

lactating women in rural Central Java (Stoltzfus et al., 1993). The vitamin A status 

of Nigerian pregnant women also appears to be better than that of pregnant women 

in West Java (Suhamo et al., 1992; Suhamo et al., 1994) comparing the proportions 

with deficient, marginal or just adequate vitamin A status. Vitamin A deficiency was 

found in 23% of pregnant women compared to 13% of non-pregnant controls in mral 

East Java (Kusin et al., 1980). Of 318 pregnant women in West Java, Suhamo et al, 

1992 reported deficient vitamin A levels in 2.5%, marginal levels in 31% and 

adequate levels in 66.4%. In another study in West Java (Suhamo et al., 1994), 

vitamin A status was marginal in 11% and just adequate in 42% of women. In a 

recently concluded study of newly delivered women in Brazil (Rondo et al., 1995), 

1.3% had marginal vitamin A levels and 10.2% had levels which were just adequate. 

In the present study, 1.6% had deficient vitamin A levels and 7.8% had marginal 

levels. These levels are much lower than the corresponding prevalence rates reported 

among Indonesian pregnant women (Suhamo et al., 1992). Furthermore, the serum 

vitamin A levels of 21.6% of women in the present study was just adequate. The 

lowest mean semm retinol levels occurred in the severely anaemic women (1.153 

pmol/1). This value was 27.3% lower than the mean retinol values of the non-anaemic 

women. The differences in the mean vitamin A levels of the three groups of pregnant 

women in this study were statistically significant (p = 0.009). Haemoglobin levels 

were significantly positively correlated (r = 0.40; p = 0.0017) with semm retinol 

levels. This finding is consistent with those of Hodges et al., (1978) in their review 

of studies on non-pregnant, non-lactating women in developing countries.

The semm retinol levels of pregnant women may be depressed by inadequate intake, 

the physiological stress of pregnancy, physical and social stress, infection and 

intestinal parasites (Ames, 1969; Sivakumar & Reddy, 1972; Underwood, 1974; 

Mahalanabis et al., 1976; DeLuca et al., 1979; Mejia et al., 1984; Underwood, 1990; 

West et al., 1991). Although the proportion of pregnant women with deficient vitamin
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A levels is less than the suggested cut-off point of 5% indicating a public health 

problem (FAOAVHO, 1988), it is possible that interference with iron metabolism 

occurs in individuals well before this prevalence is reached in the population. 

Secondly, the suggested cut-off point was defined based on that for children at the risk 

of xerophthalmia, an extreme form of vitamin A deficiency (WHO, 1982). Based on 

the rVACG definition, it would appear that vitamin A deficiency cannot be regarded 

as a public health problem in the Nigerian population at present however, the recent 

practice of heating red palm oil needs to be discouraged.

4.4 DIETARY HISTORY

Although it was not possible within this study to estimate accurately the daily intake 

of vitamin A and compare with the recommendations for pregnant women in Nigeria, 

data obtained from 24 hour dietary recall showed that the percentage of women who 

gave a history of fruit consumption yesterday among the severely anaemic women was 

43.2% compared to 54% among the non-anaemics.

Over 80% of the severely anaemic women claimed to have eaten vegetables yesterday 

compared to 60.5% among the non-anaemics. Leafy vegetables (soko, tete, 

amunututu) were usually cooked by boiling in water for some time to soften them and 

subsequently cut up into smaller pieces before finally adding into a pot containing a 

mixture of chilli, tomatoes (optional) and onions (ground on the grinding stone, in the 

blender or at the mill) fried lightly in vegetable oil. Sometimes, vegetables are 

cooked with a lot of water and a pot of stew is expected to last for up to three days. 

As a result of this, the vegetables are often re-heated several times.

The vegetable stew is then served with either cassava (eba), yam flour (iyan, or 

elubo), foofoo or with rice. The most commonly consumed fruits were bananas, 

oranges and mangoes. Milk, mainly in the form of condensed milk, meat and eggs 

were rarely consumed as only a third (30%) of women at both sites felt that eggs were 

important in pregnancy, aside from the fact that animal proteins were generally 

expensive and often beyond the reach of a lot of people. Oomen et al., (1979)
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reported that 95% of the calories in the diet of a village population in northern Nigeria 

was from cereals, which was the main source of poor quality iron.

The quantity of iron ingested in any given diet is relatively constant and difficult to 

modify. However some types of diet are inherently denser in iron than others. The 

iron density in the diets of the developing countries is actually higher than in the 

typical industrialised countries diet. Typical Western diets usually contain 6 mg/1000 

kcal (Hallberg, 1984), while iron intake in Indonesia was 7.9 mg/1000 kcal (Suhamo, 

1994). Oomen (1975b) investigated the iron intake of anaemic patients and concluded 

that although iron is present in liberal quantities in the diet, bioavailability may be 

low. The advantage of higher iron density is offset by the inadequacy in developing 

countries of energy intake (Oomen, 1979).

The "bioavailability" of iron in the diet depends on the nature of iron in the diet and 

a number of host factors such as intestinal mucosal behaviour, iron status and health 

status. Most of the dietary iron is non-haem and its absorption is highly variable, 

depending on other foods eaten with the meal, especially on the balance between 

foods which promote and those which inhibit iron absorption (Hallberg, 1984).

There are two main ways in which dietary iron intake can be increased. The first and 

the most straightforward way is to increase their total energy intake by encouraging 

women to consume larger amounts of their habitual foods so that their energy needs 

are fully met. This approach however, although appearing simple would involve 

increasing the purchasing power of households, which may be very difficult to achieve 

in most developing country settings. The other alternative is by iron supplementation. 

This would however require close supervision to ensure compliance in some settings 

(Schultink, 1993). In this study population, a high prevalence of the anaemia could 

possibly be due to the consumption of cereals such as rice (76%) and cassava (gari) 

as the main staple food. Rice has the potential to inhibit iron absorption as a result 

of its phytate content (Tuntawiroon, 1990). Roots and tubers are also known to have 

a low bioavailability of iron. It is a well known fact that the polyphenol constituents 

of tea and other beverages (Disler et al., 1975a; Disler et al., 1975b) soy protein
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(Hurell et a l , 1992), calcium (Monsen & Cook, 1976) and dietary fibre (Cook et al., 

1983) are regarded as inhibitors of iron absorption while ascorbic acid, meat, fish and 

poultry are regarded as enhancers of iron absorption (Cook & Monsen, 1976; Cook 

et al., 1984). Although a high proportion of the women gave a history of consumption 

of meat and fish yesterday, the actual amounts consumed were small (personal 

observation of the author). The consumption of tannins (tea) in the study population 

was low (probably related to the high cost of milk needed to whiten the tea) and 

beverages were considered to be "taboo" in pregnancy by some urban women. 

Plantains, a good source of folate are also considered to be "taboo" by some pregnant 

women particularly in the rural area, and the banana consumption and fruits generally 

was low (39.8%) among the rural women. The main staple foods in this study 

population are also poor sources of folate.
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CHAPTER 5 - COMMUNITY ATTITUDES AND DIETARY 
PATTERNS IN RELATION TO PREGNANCY ANAEMIA

5.1 INTRODUCTION

It is the opinion of the international health community that the current levels of 

maternal morbidity and mortality can be markedly reduced by increasing and 

improving access to nutrition and health care services (Leslie & Gupta, 1989). In 

order to achieve this, there is a need to make maternal services "culturally acceptable" 

especially in traditional communities. This calls for an understanding of local beliefs 

and practices regarding pregnancy and childbirth and where appropriate integration of 

these practices into the modem system. All cultures have traditional ways of 

managing pregnancy and childbirth, and in many communities throughout the world, 

these practices are still very much in use.

Traditionally, most women do not seek regular check-ups during pregnancy as is the 

norm in modem prenatal care. Many women do not admit or talk about pregnancy 

until the physical signs are readily apparent (generally the fifth or sixth month), for 

fear of attracting the attention of malevolent spirits or of tempting fate. Such a delay 

in the recognition of pregnancy has important implications for early prenatal care 

because women are unwilling to participate until the fifth or sixth month of pregnancy. 

In addition, some women do not have the notion that pregnancy, a natural state, needs 

to be medically monitored, and the preventive aspects of modem prenatal care are not 

always well understood in cultures where most of health care is of a curative nature.

In all cultures, pregnant women are expected to follow mles about proper behaviour 

and appropriate activity. Many of these behaviour modifications have no harmful 

medical implications, but they are culturally important. There may be places pregnant 

woman cannot go to, and emotions they should avoid or actively pursue. For instance, 

a pregnant woman is advised to refrain from heavy labour, especially during the latter 

part of pregnancy (Dumin, 1980; Finerman, 1982; Browner, 1985b). Other societies 

consider it undesirable for a woman to rest excessively during the prenatal period, and 

pregnant women working in agriculture often do not reduce their normal levels of 

heavy physical labour (CARE, 1987).
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Pregnant women are often advised to modify their diets, either by avoiding or eating 

specific foods or by restricting or increasing overall food intake. There is a wide 

variation in the substance of these practices, and in the diligence with which these 

practices are adhered to (NAS, 1982; Pillsbury et al., 1990). In a review of research 

on the extent to which women modify their diets during pregnancy, Brems and Berg 

(1988) cite findings from 18 different cultures of food intake being consciously 

restricted to facilitate easier labour and delivery and conclude that deliberate restriction 

of food intake during pregnancy is likely to have a small but significant effect on birth 

weight, thus perhaps accomplishing the objective of facilitating childbirth. In addition, 

particular foods may be encouraged or discouraged due to traditional beliefs 

concerning maternal cravings, deliberate attempts to ’mark’ (or avoid marking) the 

fetus in a particular way, or an effort to protect the health of the mother (NAS, 1982; 

Adair, 1987; Brems & Berg, 1988). While such dietary practices vary greatly from 

one culture to another, it is interesting to note that two food preferences during 

pregnancy mentioned across a number of cultures - a craving for dairy products and 

a distaste for caffeinated beverages and alcohol - are likely to be beneficial for the 

health of both mothers and infants (NAS, 1982; Adair, 1987).

Food taboos can lead to serious dietary deficiencies when the prohibited foods are 

principal sources of important nutrients. Several studies have found that meat, or meat 

from particular animals are specifically withheld, sometimes from women in general, 

but most frequently from pregnant or lactating women (Hamilton et al., 1984; Adair, 

1987). In a study of pregnant women in rural East Java, (Kusin et al., 1979), about 

10 - 15% of the 257 women interviewed admitted that they observe food restrictions 

when pregnant or lactating. This involved an avoidance of certain food items thought 

to be harmful to the child. The most frequently mentioned food items avoided were 

mutton, eel-type fish, fruit-type vegetables, bean sprouts and sharp foods such as 

chillies and pineapples. In a group of 108 pregnant women attending Maternal and 

Child Health centres in Sudan (Osman, 1985), 57.4% expressed food aversion for 

meat, fish and poultry during pregnancy because these were thought to cause 

heartburn, colic, nausea, vomiting and diarrhoea. Only 23% of these women believed 

that special attention should be given to diet during pregnancy. In a study of 60 low-
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income pregnant women in Ile-Ife, Nigeria, milk, cowpea seeds, and bournvita were 

avoided for fear of being heavy or to prevent having big babies which resulted in 

difficult labour, perineal tears or caesarian section. Guava and mangoes were avoided 

because they were believed to cause nausea and gastrointestinal problems, bananas 

were too sweet and mangoes were also thought to produce worms. Liver and eggs 

were unobtainable for financial reasons, and in some cases, the eating of some foods 

were against tradition or the religious beliefs of the women. Certain types of 

vegetables (such as "bitter le a f  and "ebolo") were also avoided for health reasons 

(Ojofeitimi et al., 1982). An interesting observation was that none of the mothers 

mentioned energy food sources such as yam or cassava as food items to be avoided.

The practise of restricting food consumption during pregnancy is widespread 

(Ojofeitimi et al., 1982; Osman, 1985; Brems & Berg, 1988). In some cultures, this 

is considered to ensure an easier delivery (Ojofeitimi et al., 1982). Although to an 

extent restricted food intake produces low birth weight babies, a critical reduction in 

essential nutrients poses a threat to the mother’s health (as she can develop anaemia, 

diabetes, or toxaemia) and to the baby’s health (low birth weight, prematurity, or birth 

defects). In other cultures, pregnant women restrict their overall food intake because 

of concerns over their own digestion, flatulence and health (Berg, 1973), or because 

of religious fasting practices such as the month-long Islamic Ramadan fast, which 

prohibits eating during the daylight hours.

Not all cultures restrict food intake during pregnancy. In Egypt, for example, a 

woman is traditionally encouraged to "eat for two." In rural Bengal, there is an 

awareness that pregnant women need a greater quantity of nutritious food and efforts 

are made to provide them with additional milk products, nuts and other foods, even 

when cost is prohibitive (Dhillon & Yadav, 1986).

The fatigue and dizziness associated with anaemia during pregnancy are recognized 

in some cultures as complications that can be treated. In certain parts of Nigeria, 

special black rings soaked in traditional medicine are worn by pregnant women who 

believe their dizziness is caused by insufficient blood (Blegbe et al., 1984). Treatment
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of anaemia with iron supplements is resisted in many communities because of such 

perceived complications as the tablets weakening the blood or interfering with the 

digestive processes of both the mother and the foetus. In fact, certain types of iron 

supplements, particularly those based on ferrous sulphate, can cause constipation and 

discomfort. In some cases, liquid preparations are more acceptable than tablets or 

capsules (Nichter & Nichter, 1983).

5.2 QUALITATIVE DATA COLLECTION

The community attitudes and dietary patterns in relation to pregnancy anaemia were 

investigated in the present study using focus group discussions and in-depth interviews 

which are forms of qualitative research methodology.

The usefulness of qualitative research methods in health services research has only 

being recognised in recent times (Pollitt et al., 1990) although they have been very 

useful tools in the social sciences for a very long time (Pope & Mays, 1995). 

Qualitative research methods examine the experiences of smaller numbers of people 

in much greater detail than is possible in a large scale survey. Using largely 

unstructured data collection methods, these studies aim to uncover the meanings 

underlying everyday behaviour, and thereby develop theoretical explanations 

particularly in areas that have received little previous investigation. They attempt to 

minimize the inevitable distortion of social reality that happens when individual 

responses are fitted into a predetermined structure.

Qualitative research can also be used to supplement quantitative methods. The main 

methods of qualitative research include: Observation, Indepth Interviews, Focus Group 

Discussions, Consensus Methods and Case Studies.

Qualitative research methods have often been seen as "merely an assembly of 

anecdotes and personal impressions which are strongly subject to researcher bias". 

They have also been regarded as "lacking in scientific rigour", and the findings of 

qualitative research methods have often been questioned (Britten, 1995). These 

limitations can however be overcome by maintaining meticulous records of interviews.
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documenting the process of analysis in detail, audiotaping and videotaping to allow 

for analysis of the tapes by independent observers. Reliability can also be enhanced 

by organising independent assessment of transcription by other skilled qualitative 

researchers and comparing agreement between the raters.

The validity of data can also be ensured by "triangulation" which refers to an approach 

to data collection in which evidence is sought from a wide range of different, 

independent sources and often by different means. The findings of the research can 

also be fed back to the participants to see if they regard the findings as a reasonable 

account of their experiences (Me Keganey & Bloor, 1981).

5.3 FOCUS GROUP DISCUSSIONS

The question guides used for the focus group discussions with pregnant women, in 

depth interviews with husbands and health care providers, were adapted from those 

used by MotherCare in West Java (Moore Mona, MotherCare working paper number

13) with some modifications by the author as was deemed appropriate for the Nigerian 

setting, after pilot-testing and reformulation of questions in the communities. Three 

focus group discussions were held, one in the urban clinic and two in the rural coastal 

community settings.

5.3.1 Characteristics of the sessions

In the urban setting the discussion comprised of 12 pregnant women selected 

randomly who were first antenatal clinic attenders, aged between 22 and 43 years and 

were parity 0 - 8 .  The session was chaired by the author assisted by the 

Nurse/Midwife attached to the project and two health care providers in the clinic. The 

discussion which lasted about 45 minutes was fully tape-recorded after obtaining the 

consent of the pregnant women. It was initially held in the vernacular (Yoruba) and 

later the questions were repeated in English for the benefit of the non-vernacular 

speaking participant.

The discussions in the rural communities comprised of 11 pregnant women aged 

between 18 and 40 years and their parity was 0 - 8 .  The discussion participants
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comprised of both first antenatal clinic attenders as well as follow-up visits. The 

discussions here were held both in the vernacular as well as in English (for the benefit 

of non-Yoruba speaking women), tape recorded and each lasted about 35 minutes.

Maternal anaemia is believed to be an important contributor to maternal mortality as 

shown by Harrison et al., (1985) who reported that the maternal mortality rate for 

anaemic women (PCV < 0.14) was 25-60% higher than that of non anaemic women. 

A commonly cited barrier to reducing maternal anaemia is poor compliance with the 

use of iron and folate tablets by pregnant women, because of side effects such as 

nausea, abdominal pain and constipation. Another reason is the dislike of tablet 

characteristics. The role of these factors in compliance with iron and folate 

supplementation during pregnancy has not been studied in Nigeria.

In Nigeria, approximately 16% of urban births took place at home between 1980 and 

1985 (Ransome-Kuti et al., 1989). Iron and folate supplementation as well as 

antimalarials are provided as part of the prenatal services offered to women through 

the government health system, from the time of registration until delivery, at a fee 

which depends on the current prices of these tablets in the market. Usually, the 

tablets are supplied in packets containing thirty tablets each of 200 mg ferrous 

sulphate (equivalent to 60 mg elemental iron) and 5 mg folic acid. Other forms of 

iron and iron folate formulations (tonics and capsules) are also available and are 

sometimes sold at the health centres. In the urban areas, there are several chemist 

shops selling remedies for common problems of pregnancy over the counter. In the 

coastal areas, a few drugs are available on sale to pregnant women outside clinic hours 

by the health care assistants. It is recommended by the Federal Ministry of Health 

that pregnant women make at least four prenatal visits to the primary health care 

centre. Up to 80% of pregnant women attend the primary health care centres at least 

once during their pregnancy. Almost all of them also visit a traditional birth attendant 

usually from the third month of pregnancy.

To date, there is inadequate information available on the attitudes and perceptions of 

women, families and communities regarding maternal anaemia and iron folate
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supplementation of pregnant women, as well as maternal morbidity. This study also 

aimed to evaluate the effects of interventions to address the service system and 

demand/compliance factors which influence pregnant women’s use of iron and folate 

supplements.

The focus group discussions in the present study focused on the experiences of 

motherhood (pregnancy and delivery) of the participants, the importance of nutrition 

in pregnancy, dietary practices, preferences and restrictions as well as experience and 

acceptability of iron and folate supplementation.

The major objectives were:

i) To assess the status of maternal health problems particularly anaemia and the

use of prenatal health services in Nigeria and to assess the knowledge, attitudes 

and practices related to these problems among health workers and the 

community.

ii) To generate specific information regarding anaemia-related attitudes, beliefs

and perceptions of pregnant women and the barriers and motivating factors 

which determine their use of iron folate tablets, which will be used to develop 

more effective methods of health education for pregnant women.

iii) To understand the level of awareness of maternal anaemia and the degree of

importance attached to it by family members and providers of maternal health 

care (both formal and traditional) who influence health decision-making during 

pregnancy. This will be useful in the design of an effective communication 

strategy.

Literature search revealed that the following major areas ought to be explored:

a) Attitudes towards pregnancy in general

b) Awareness of the relationship between maternal anaemia and the complications 

of pregnancy and childbirth

c) Perceived risk, severity and susceptibihty to maternal anaemia

d) Experience with iron and folate tablet use, conditions of use and acceptability 

of tablet (benefits and side effects)
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e) Source of iron and folate tablets and information about tablet use

f) Barriers to use of iron and folate tablets

g) Media exposure and preferences, daily activities and other potential

communication channels

5.4 INDEPTH INTERVIEWS

Three categories of people were selected:

#  Pregnant women

#  Husbands of pregnant women

#  Health Care Providers at health centres

Draft interview guides were translated into the vernacular and revised for pre-testing 

in the project areas prior to conducting the interviews. Most of the in depth 

interviews were conducted by two-person teams, one of whom spoke the local dialect.

The focus group discussions with pregnant women were recorded on cassette as they 

were the lengthiest. It was not possible to re-interview respondents after preliminary 

analysis of the written interview documentation or tapes, although further probing may 

have yielded additional information, as a result of the political crisis in the country.

The response rate was high in both centres being 96.9% in the urban area and 95.5% 

in the rural area. The total number of women completing the study were 314 (210 

from Amukoko, the urban site and 104 from the rural site). The total numbers of 

interviews conducted were :

#  Pregnant women - 489 pregnant women were interviewed using pre-designed 

questionnaires

#  Focus group discussions were held at 3 sites - 2 in the rural communities and 1 in 

the urban community.

#  Husbands of pregnant women - 2 interviews

#  Health care providers - 3 health care providers in the rural areas were interviewed.
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5.5 M AJOR RESEARCH RESULTS

5.5.1 Key characteristics of the sample

5.5.1.1 Pregnant women; The pregnant women were aged between 16 and 45 years. 

About 70% of women had one to four children. Overall 20% of them did not have 

any previous child. Over 90% of these women had at least one contact with the 

government prenatal care system during their last pregnancy. About two-thirds were 

literate. More than 50% of women were petty traders and over a fifth are either 

unemployed or students.

5.5.1.2 Husbands: Most husbands were aged between 25 and 40 years and had an 

average of six years of formal schooling. Most were fishermen or net weavers in the 

rural areas and a couple of them were traders.

5.5.2 Knowledge, attitude and behaviour regarding pregnancy and m aternal 

anaem ia

Some general attitudes towards pregnancy occurred among all the respondents 

interviewed. Pregnancy is seen as a "special" natural condition which links the 

woman and the coming baby to the gods as well as to the husband’s family. Since 

pregnancy is not considered to be an illness, pregnant women are expected to continue 

their normal activities and they do remain active until contractions start. Some even 

carry heavy loads on their heads, cook, wash, clean, pound grain, gather firewood, 

draw water from wells, smoke fish and trade. Women who complain about symptoms 

associated with pregnancy may be looked on unfavourably.

Pregnant women tend to keep their pregnancy to themselves (especially in the first 

three months) and rarely talk about problems encountered with family, friends or other 

pregnant women. Once a woman misses her periods for 3 to 4 months she goes with 

her husband to the traditional healer of their choice, taking gifts of kolanuts and some 

palm wine. Traditional healers claim that they have certain supernatural powers which 

they can use to diagnose pregnancy even before the woman shows any signs. At the 

first visit, the traditional healer inquires about the woman’s menstrual history, and then 

performs certain rituals to decide whether or not to accept the woman. He breaks one
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kolanut along its natural line of demarcation and throws the parts on the floor to read 

a message about the pregnancy. If the kolanut doesn’t turn out right, he will reject 

the woman. However, if it turns out right, he will accept her and pray that all will be 

well.

The pregnant woman is then given some advice on "taboos" in pregnancy. These 

include the following:

#  She is not to go out at midday or after dark.

#  She must always carry a sharp object such as a safety pin in her handbag, attached 

to her underwear or worn as a pendant.

#  Food taboos given and reasons for such include:

a) No snails - To avoid excessive salivation.

b) No bananas/plantain - To avoid delayed closure of the fontanelles.

c) No venison (antelope/"bushmeat") - To avoid the child resembling the animal.

Culturally, it is a bad omen for a baby if its placenta is thrown away carelessly or if 

an animal, especially a dog, eats it. To avoid this, the placenta is usually buried by 

very close family members and a tree is planted on the site where it is buried.

5.5.3 Symptoms of anaemia and perceptions of risk

Most pregnant women at both sites had heard about anaemia. However it was not 

considered by them to be a priority or common health problem. The women were 

only able to state specific symptoms of anaemia when prompted. The responses 

obtained were:

Urban women Rural women

"Dizziness" "Dizziness"

"Tiredness" "Fainting attack"

"Inability to work" "Inability to stand up"

"Pale hands and feet" "Pale mucous membrane"

"Breathlessness" "Weight loss"

"Swollen hands and feet" "Weight loss"

"Loss of appetite"
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#  Some women knew about or had personal experiences of post partum 

haemorrhage and although they did not relate it to anaemia, they felt that 

taking too many iron supplements would result in excessive blood in the body 

which the body will need to lose at delivery. Some also felt that taking iron 

tablets three times a day could result in having a big baby and so they reduced 

the amount taken towards term to one (200 mg) tablet daily.

#  The most common responses if bleeding becomes severe were "to refer the 

woman to the hospital" and "prayers".

#  The urban pregnant women felt that both excessive use and insufficient use of 

blood tonics can be harmful to the body.

Some pregnant women in the urban area received conflicting advice on the dose of 

iron tablets to use before their first antenatal clinic attendance at the St.Theresa’s 

Primary Health Care Centre. Some were advised to take two (200 mg) iron tablets 

once to three times daily in their previous pregnancies.

Since delivery facilities are not available at the St. Theresa’s Primary Health Care 

Centre, Amukoko, all the pregnant women receiving antenatal care there are 

encouraged to register in another health care facility providing delivery services.

The advice given regarding the dose of iron tablets during pregnancy in one of the 

rural centres was also found to be confusing to the pregnant women. Some women 

were told to take up to two iron tablets three times a day. When the author 

investigated further about this advice from one of the health care workers, she was 

told that this dosage was felt to provide sufficient iron reserves in case there is any 

post partum haemorrhage, given the very difficult problems of transportation and the 

time interval which elapses before any expert attention can be received in the event 

of such emergencies.

2 37



5.5.4 Causes of anaemia

Urban women Rural women

"Pregnancy" "Irregular use of blood tonics"

"Heavy periods "Irregular clinic attendance"

"Overwork" "Poor nutrition"

"Not eating good food" "Overwork"

"Stress"

"Having too many children"

"Heavy periods"

"Irregular drug supply"

5.5.4.1 Summary

e The knowledge of anaemia and its signs and symptoms are limited among 

rural pregnant women.

The recognition of maternal complications associated with anaemia is also 

low.

Severe blood loss is sometimes attributed to the excessive use of iron folate 

supplements.

Maternal anaemia is not perceived as a priority problem by the pregnant 

women.

Pregnant women at both sites received inadequate information about the side 

effects of iron folate supplementation and motivation about benefits which 

could encourage compliance with iron supplementation.

These findings confirm the urgent need for a communication strategy targeted to 

increase the awareness of the significance of maternal anaemia among pregnant 

women, their husbands and health care providers.
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5.5.5 Knowledge, attitude and behaviour related to iron supplementation of 
pregnant women: Perceptions of iron and folate tablets.

5.5.5.1 Pregnant women

Most pregnant women knew about iron folate tablets when these were described and 

shown to them by the interviewers. The most common explanation given by pregnant 

women for taking iron tablets was that "the tablets were given to them in the clinic". 

The pregnant women felt that they were given iron folate tablets by health care 

providers based on the health care providers knowledge that these tablets were good.

Author’s comment: It is possible that the pregnant women had forgotten the reasons 

given to them in the clinic for taking these tablets.

45% of the pregnant women at both sites had been using iron and folic acid tablets 

as well as antimalarials before their first antenatal clinic attendance on the advice of 

friends or relatives.

92.5% of the pregnant women interviewed said they were taking the iron and folic 

acid tablets regularly. Those who discontinued the tablets did so for varying lengths 

of time and for various reasons including: "No money (65.8%)", "Use of herbs 

(21.9%)", "Forgets (10.2%)", "Dizziness (1.2%)", "Travelled (0.3%)", "Afraid of 

swallowing (0.3%), "Tablets got finished (0.3%)".

Some of the pregnant women mentioned "fear of having a big baby" as a reason for 

reducing or stopping iron folate supplementation.

There were no objections to the smell, taste or colour of the iron tablets. Most 

women swallowed the tablets after meals with water. Some with tea, others with tea 

and milk and some with milk alone.

The women did not particularly like iron supplementation given as "tonics" or 

"injections".

Most women at both sites reported that they noticed that their stools became darker 

in colour but they felt that this was an indication that the "iron tablets had washed
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away all the dirt from their body". The responses given to stool colour changes 

observed are as follows:

Stool colour change Percentage reporting change

Black 45.5

Yellow 4.3

Reddish 0.9

Light brown 1.6

"Easy stooling" 2.1

Constipation 0.6

No notice 13.9

No change 6.8

Many of the women who continued using their iron tablets did so because "they felt 

healthier", "felt stronger", "noticed an improvement in their appetite".

Some women reported changes in the colour of their urine when they started using 

folic acid tablets. Some women from the urban area reported that they received 

support from their husbands to continue with their iron tablets because they discuss 

all the information given to them in the clinic with their husbands who encourage 

them to comply. They also reported that they are encouraged to comply with the 

medication given to them in the mosques.

Currently there are no barriers to iron folate supplementation, aside from costs in some 

instances.

Some women heard about iron folate tablets on the radio. However, due to the erratic 

electricity supply, few women watch the television.

S.5.5.2 Health care providers

The health care providers interviewed were aged between 35 and 40 years and two of 

them were already grandmothers. They all had primary school education and a lot of 

in-service training and midwifery experience. They were employed by the Local 

Government Area and provide health services in the Primary Health Care Centres in 

the rural areas. They attend to 24 - 30 pregnant women on the average every month.
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One of them felt that some pregnant women also consulted some herbalists residing 

within the area who had been re-trained by the Council. These "male" herbalists in 

turn sometimes refer pregnant women with complications to the Primary Health Care 

Centre.

The common health problems treated by the health workers include: asthmatic attacks, 

premature rupture of the membranes, tiredness, anorexia, vomiting and leg pain.

Other matters for which health care providers were consulted include: "Inadequate 

money to come to the clinic," "No money to buy baby things," "Social problems" and 

"Feeling of pins and needles in the legs."

All the health workers had heard about anaemia. The main causes recounted by them 

were fever, poor nutrition and poor drug compliance.

In response to the question "How do you know if a pregnant women has anaemia"?, 

the following responses were obtained: "Look at the conjunctiva and palms", "Paleness 

of face", "Complaints of dizziness and tiredness".

However, the knowledge of the effects of anaemia in pregnancy on maternal and 

foetal health was minimal.

The advice given to anaemic pregnant women by the health workers was not uniform. 

Some women were only advised to keep buying the drugs - "iron and folate tablets," 

while others received some additional nutritional advice such as consumption of more 

fruits, vegetables, pumpkin and liver. Some of the health workers interviewed 

commented that some pregnant women did not follow the advice given as a result of 

"lack of funds".

One of the health workers however insists on pregnant women buying the tablets in 

order to prevent post partum haemorrhage.
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All the health workers interviewed had personal experiences of taking iron and folic 

acid tablets during pregnancy although one of them stopped because she "felt sick 

after using iron tonic" and prefers to use Imferon injection.

The main constraint to obtaining iron and folate tablets was the cost. All the pregnant 

women would prefer being given iron tablets free, especially if the tablets could be 

distributed to them within the community without them having to go to the clinic to 

collect them.

5.S.5.3 Summary: Perception of iron folate tablets

Knowledge of the need for and benefits of iron folate supplementation of pregnant 

women was inadequate. Although there was a general awareness about anaemia, there 

was no clear awareness of what had to be done to prevent it. There were some 

concerns identified which need to be addressed such as the thought that taking excess 

iron folate supplementation causes post partum haemorrhage.

Pregnant women received a considerable range of advice from health workers about 

the nature, significance, prevention and treatment of anaemia and they appear to be 

confused.

There is a considerable range of expenditure on iron containing tablets from 

professionally trained staff and iron tablets may not be available at health centres. As 

a result, women have to buy them from "Pharmacists", and Traditional Birth 

Attendants also persuade women to purchase their own tonics which may be promoted 

more strongly than iron tablets.

Social support can be helpful in overcoming any personal resistances of pregnant 

women to taking iron folate tablets. Pregnant women would benefit from motivation 

from health care providers, respected individuals in their community and family 

influentials.
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Husbands’ knowledge of the need for iron folate supplementation appears to be 

adequate (although the numbers interviewed was small).

Husbands and men in general need to receive special attention when creating 

awareness of the importance of iron folate supplementation.

As part of the communication strategies to be employed tablet providers should be 

encouraged to discuss possible side-effects at the time of tablet distribution.

5.6 ACCEPTABILITY OF IRON FOLATE TABLETS

Almost all pregnant women said that they took all the tablets given to them. Only

0 .6% of them reported constipation, but they continued with the use of the tablets after 

reassurance by health care providers.

About 79.3% reported changes in colour of stools which was not a source of worry 

or concern for the women.

Most of the women liked the present size of the iron tablets. Only 0.3% reported that 

they were "afraid of swallowing them". There was no complaint about the odour or 

taste of the tablets. Most of them swallowed the tablets after meals with water or tea 

alone, milk alone or with tea and milk.

More than half of them reported benefits after taking the tablets which included 

"Increased appetite", "I feel healthier" and "I felt stronger".

Most women interviewed expressed dislike for injections because of the pain 

associated with it. Most of the women expressed the desire to continue to take iron 

and folate tablets because they felt that the fact that their stools got darker was 

evidence of the potency of the tablets. This was expressed as "It is washing away all 

the dirt in my body".

About 10.2% of the women sometimes forgot to take their tablets. Transportation 

may also be a problem for some of the women in the rural areas especially during 

periods of fuel shortage or high seas. Women in the urban area are not likely to
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experience this as the clinic provides health care facilities for women residing within 

a defined target area which is within reasonable walking distance.

5.7 ATTITUDES REGARDING PREGNANCY AND HEALTH CARE SEEKING 
BEHAVIOUR OF PREGNANT WOMEN

In the early months of pregnancy, pregnant women tend to keep the news about their 

pregnancy to themselves until their abdomen actually starts to bulge out, because they 

feel that it is not "safe" for others to know.

5.7.1 Health care providers

The advice sought from health care providers by pregnant women is variable and 

included difficulties in their marital relationships. The advice given by pregnant 

women include:

#  Regular antenatal clinic attendance

#  Nutritional advice

#  Personal hygiene matters and the

#  Importance of tetanus toxoid immunization

Pregnant women were the main decision-makers about health care seeking in 

pregnancy, with some input from their husbands and other relatives.

5.7.2 Summary

It is not the accepted practice for pregnant women to talk openly about problems of 

pregnancy. It is thought to be more appropriate to talk with health care providers.

In the urban area, pregnant women often consult chemists or patent medicine store 

owners for minor complaints of pregnancy which they experience outside clinic hours 

and they can readily obtain treatment over the counter. There are also a large number 

of private hospitals from which they can readily receive care. In the coastal rural 

areas, pregnant women with complaints either have to consult health workers available 

locally or if complications arise, would need a boat for transportation to the jetty 

from where they can be taken by public transport to the health centre in the Local 

Government headquarters or to one of the private hospitals.
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5.8 COMMUNICATION CHANNELS AND SOURCES OF IRON/ANAEMIA 
INFORMATION

5.8.1 Media exposure/preferences

5.8.1.1 Pregnant women

Most of the pregnant women interviewed had heard about iron folate tablets for 

pregnant women from the radio. They had also seen them advertised on the buses. 

Some of the formulations which the pregnant women were familiar with include 

"Orheptal blood tonic" and "Chemiron capsules". Some of them know that the tablets 

were taken "to give them blood".

Many pregnant women have access to radios although few are able to watch television 

programmes due to infrequent electricity supply. As most of them are illiterate, they 

rarely read newspapers or magazines.

Most of the pregnant women at both sites are petty traders and their goods include 

provisions such as beverages, tinned milk, sugar, smoked fish, soft drinks and 

clothing. Their daily activities centre around going to the market to sell their wares 

and visits to other women in the neighbourhood. They also sell their goods in the 

large market close to the jetty on Tuesdays fortnightly as this happens to be the 

market day.

Some of the women in the coastal areas are mat weavers and prior to the mat weaving 

season (usually between October and March) they go into the bush to collect materials 

and often they spend the entire period over there, or leave home very early in the 

morning to return rather late at night, sometimes missing clinic visits.

5.8.1.2 Husbands indepth interview

A man aged 35 years married to a pregnant woman aged 27 years Para 2^0 1 alive. 

Last confinement 2 years ago.

He observed that the health of his wife has been different since her last pregnancy in 

that "she feels more healthy". The only complaint his wife has had was lower
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backache especially during defecation. He admitted that since he did not know what 

to do, he advised her to consult health workers in the clinic who he feels are in a 

position to give his wife the best possible advice.

The information he has about anaemia include the fact that anaemia can be detected 

after testing individual pregnant women in the clinic and that pregnant women need 

to take the iron tablets prescribed "to supply blood to them". His first source of 

information was the Primary Health Care clinic in the rural coastal area. His wife was 

taking two iron tablets twice daily but stopped taking them when Chemiron blood 

tonic was prescribed for her in the clinic.

Since she started taking the iron tablets, he has observed that she has become "more 

healthy" and he feels that it is important for pregnant women to take iron tablets 

during pregnancy so that they can have enough iron stores because during delivery 

they will lose blood. Iron tablets also help to keep "mother and child healthy".

Some of the special instructions given to pregnant women include:

#  Avoidance of walking about at midday or at midnight because of evil spirits looking 

for somewhere to hide.

#  Attachment of safety pins to their underwear close to their abdomen to scare away 

any evil spirits who may want to replace the good spirits in the baby in the womb.

#  Avoidance of excessive heat and food items such as:

Food items Reasons given

Drawing soup eg "Okra" Excessive salivation in baby

Snails Same as above

Oily fish Can’t remember reason

He also added that different families have their own peculiar taboos both for the 

pregnant woman and for the lactating mother in addition to those stated above.

His first knowledge about iron tablets was from the health centre, which he visits 

frequently as a result of the fact that he is a Council official. He encourages his wife
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to visit the health centre weekly. He does not own a television or a radio, however 

he reads the newspaper available in his place of work.

5.9 SPECIAL PRACTICES RELATED TO NUTRITION (URBAN AREA)

Among the Ibo people, special soups are prepared for pregnant women called "Ofen 

egusi" and "Ofen nsalah" which is usually prepared for women post-partum. People 

from Anambra state often call their soup "Ofen Olugbo".

Among the Calabar people, women are often taken to special fattening rooms both pre 

and post delivery.

Among the Yoruba’s, there are special diets prescribed for the newly delivered mother 

viz:

If the baby is female, she is not allowed to eat anything containing salt or palm oil 

for seven days. If on the other hand, the baby is male, she is not allowed to eat all 

the above as well as pepper for nine days. In some tribes, she is not allowed to 

discard the leaves used in wrapping the food she has eaten and she is also not allowed 

to take her baths with hot water.

Among the Ijebu (Yoruba), pregnant women can eat anything during pregnancy but 

post delivery they are given hot water (Sitz) baths and specially prepared pepper soups 

without tomatoes or onions. There are no specific food fads. The Ijebus also cook 

"Ikokore" which comprises of cocoyam, watery am, fish, meat, liver, shea butter and 

palm oil.

In some parts of Northern Nigeria, special herbs are given to the pregnant women 

from six months onwards to help them with delivery. These herbs are believed to 

contain some oxytocic substances and to prevent the baby from having febrile 

convulsions later on in life.
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5.10 CONCLUSIONS FROM RESEARCH RESULTS AND IMPLICATIONS
FOR PROJECT IMPLEMENTATION

The important research findings for the design of a communication component are:

1) Maternal anaemia is not perceived as a priority health problem for pregnant 

women.

2) The knowledge of all aspects of maternal anaemia is extremely low 

particularly among rural pregnant women. There was no understanding of the 

relationship between anaemia and maternal and child health.

3) Pregnant women received inadequate, confusing and conflicting information 

about the side effects of iron folate supplementation although compliance was 

high despite this.

4) Husbands knowledge about anaemia is also inadequate and there is need to 

encourage them to continue to support their wives during pregnancy.

5) The main side effects experienced by pregnant women were "change in stool 

colour" and "constipation".

6) There were no objections to tablet characteristics such as colour, taste or smell.

7) A lot of the pregnant women reported positive experiences after using the iron 

folate tablets expressed as "feeling more healthy", "feeling stronger", and 

"increased appetite" and "dark stools" - which was thought to be a sign of the 

"potency of the tablets".

8) Some women expressed fears related to producing a bigger baby and having 

"too much blood" which can result in losing too much blood, and this 

sometimes resulted in a reduction in the number of iron tablets taken especially 

towards term.

9) The most common reason for discontinuation of tablets was "no money".

10) Early pregnancy and its related problems are not openly discussed in the 

community or among family members in depth.

5.11 RECOMMENDATIONS

1) There is a need to train staff to give a consistent, clear message about the

management of anaemia so that everybody says the same thing.
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2) Regular supplies of iron and folic acid tablets must be available in the 

government health centres.

3) There is a need for an iron promotion programme in the community which 

should be targeted at all the members of the community, especially to 

husbands and other influential members of the community.

4) There is also a need for education about the relationship of maternal anaemia 

to maternal and neonatal health given to formal and nonformal health 

providers.

5) Positive experiences such as "feeling stronger" and "feeling more healthy" 

should be highlighted. Terms such as "gives more blood" or "produce bigger 

babies" should be used carefully.

6) Health care providers should be encouraged to motivate and provide 

information about the side effects such as "change in stool colour", use 

instructions, benefits of iron and folate tablets and the correct dosages of 

tablets to pregnant women.

7) Peak listening radio times should be used to provide information about reasons 

for and the benefits of use of iron tablets with due consideration given to the 

reluctance to express the problems of pregnancy.
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CHAPTER 6 - CONCLUSIONS AND RECOMMENDATIONS
6.1 CONCLUSIONS

1 A comparative study of pregnancy anaemia (Hb < 1 lOg/1) in a peri-urban and 

rural community in South-western Nigeria showed similar (69.2% and 73.1% 

respectively) rates of anaemia. The prevalence of severe anaemia (Hb < 

80g/l), 9.0% and 7.7% respectively, was also similar.

2 Malaria parasites were more commonly present in the rural (29.9%) than peri

urban community (9.9%). These figures are much lower than previously 

described and reflect the more frequent utilisation of antimalarials than in 

previous studies. Indeed, 43.3% of women reported taking antimalarials.

3 Intestinal parasites (Ascaris, Trichuris and hookworm) were more commonly 

present in the rural (50%) than the peri-urban community (18%). There was 

no relation between intestinal parasitism and anaemia. In fact, the egg counts 

were rather low probably accounting for the lack of evident impact of intestinal 

parasites on anaemia.

4 Mean haemoglobin was lower in the rainy season of June to September 

(99.7g/l) than in the dry season of October to January (108.9g/l). This 

reduction in haemoglobin occurred at a time of increased prevalence of positive 

malaria blood films during the rainy season (13.1%) compared with the dry 

season (7%).

5 A risk factor analysis for pregnancy anaemia identified several significant (p 

< 0.05) contributory factors - Primigravidae, absence of post-primary 

education, short birth interval (< 24 months), presence of malaria parasites, 

febrile episode and/or headache in the previous two weeks, lack of ownership 

of land/house and being single.

6 Severe anaemia was associated with elevated levels of ferritin and the acute 

phase proteins AGP (Alpha-1-acid glycoprotein) and CRP (C-reactive protein). 

This shows that a conventional indicator for iron status (serum ferritin) may 

not be useful in the presence of the inflammatory response. Severely anaemic 

women also had decreased levels of serum retinol. 21.6% of the women in the 

overall study had low serum retinol levels (< 1.05 pmol/1). Dietary histories 

and observation showed that the traditional sources of pro-vitamin A food
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(such as palm oil) are now being destroyed by modem practices of bleaching 

the red oil until it becomes colourless. Carotenoids are destroyed during this 

process.

7 Morbidity in the two weeks before the first antenatal visit was common. Fever 

(23.1%), general body pains (20.9%), headaches (18.5%), weakness (11.2%) 

and dizziness (10.2%) were present. They were sufficient to prevent childcare, 

going to work or obtaining/preparing food in 17.0% of episodes. Lack of 

money was the commonest expressed reason for not visiting a health clinic or 

discontinuing the use of their iron tablets. Morbidity patterns did not correlate 

with anaemia. Thus assessment of anaemia in antenatal clinics is not helped 

by enquiring about "classical symptoms" of anaemia. Women have a range of 

conditions and diseases which cause these symptoms. In practice therefore, the 

only way to detect anaemia with the exception of very severe anaemia, is to 

measure haemoglobin.

8 Fever, headache and general body pains had a low sensitivity for detection of 

malaria parasites on blood film (14.4-18.9%), but a high specificity (89.1- 

89.9%). This emphasises that many non-malarious patients will receive 

antimalarial treatment if symptomatic means of "diagnosis" are utilized.

9 31.9% of women reported attendance at other antenatal health care facilities 

(eg. Traditional Birth Attendants, Private clinics and Churches) in addition 

to their primary centre. This emphasises the importance of traditional services 

in the beliefs about what is good antenatal care.

10 Awareness of anaemia as a health problem was poorly understood by mothers, 

despite the fact that 43.9% reported taking an iron containing preparation 

before visiting the antenatal clinic. 67.0% of women reported taking herbal 

medicines of unknown iron content.

11 There was considerable range in the prescribed dosage regimes for iron tablets 

among health workers and non-professionally trained health workers. There 

was, not surprisingly, considerable confusion about dose and frequency among 

the mothers. This means that clarification of messages and training is urgently 

required.

12 Many mothers reported difficulty in obtaining haematinics and antimalarials.
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The fact that many women had to pay money for their iron tablets was a strong 

disincentive to taking them regularly.

13 Dietary and cooking practice interviews revealed low intakes of iron containing

foods and foods with high iron bioavailability.

The very high rates of anaemia and infection in this population, despite the 

provision of various types of antenatal care, suggest that urgent attention is 

required on a number of key issues.

6.2 RECOMMENDATIONS

1. There is a need for specific commitment at local and national levels to 

decrease the prevalence of pregnancy anaemia in the country; this should 

involve the setting of specific, realistic goals within the health plan.

2. There is a need to ensure a regular supply of appropriate and effective 

antimalarial and haematinic drugs to antenatal clinics, proper management of 

these drugs and provision of regular transport facilities for health workers, 

particularly in the rural areas.

3. Development of clear, consistent health promotion about anaemia and its 

management, especially through uniform recommendations for antimalarials, 

iron and folic acid tablets. Staff should be well supported in terms of regular 

visits by senior staff and regular supplies of drugs.

4. Pregnant women should be educated as to the need for iron and folate 

supplementation and given advice on what to expect in terms of some of the 

possible side-effects of iron tablets.

5. There is a need for health education within the community so that they 

understand the importance of attending antenatal clinic early in pregnancy and 

at regular intervals after that.

6. There is also a need for dietary improvement, especially of vitamin A intake 

and to discourage undesirable practices such as the bleaching of palm oil.

7. Pregnant women should also be encouraged to increase their intake of fruits 

and vegetables in order to facilitate iron absorption.

8. Improved malaria control through environmental control and timely provision
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of quality antimalarials in sufficient quantities.

9. Early identification and prompt treatment of other infections is also important.

10. Improved family planning facilities, technologies and awareness.

11. The provision of safe water and improvements in sanitation and personal 

hygiene will contribute to prevention of intestinal infections.

12. Overall, there is a critical need for socio-economic development for these 

women, such that they can purchase the food and medicines that they will 

come to appreciate as essential for their health.

6.3 SUGGESTIONS FOR FUTURE RESEARCH

1 The assessment of the iron status in this population using novel assays such 

as serum transferrin receptors would be very helpful since this assessment is 

said to be unaffected by inflammation.

2 The analysis of the active components in the iron, folic acid and antimalarial 

tablets consumed by pregnant women prior to the first antenatal clinic 

attendance.

3 The analysis of the active component in the herbal preparations taken by 

pregnant women to ascertain whether they have any antimalarial activities.
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appendix a
COUNTRY TABLE FOR NIGERIA

A.  AGRICULTURAL PRODUCTION AND FOOD AVAILABILITY

1 9 6 1 - 6 3 1 9 7 1 - 7 3 1 9 8 1 - 8 3 1 9 8 5 1 9 8 7

1 . GDP ( 1 9 8 0  p r i c e s )

T o t a l  GDP ( m i l l i o n  US$) 3 1 5 1 3 . 0 5 8 4 7 3 . 6 7 4 4 0 1 . 7 6 8 2 9 0 . 0 *

P e r  c a p u t  GDP ( U S $ ) 7 0 6 . 0 9 5 5 . 9 8 6 2 . 6 7 1 7 . 3 *

A g r i c u l t u r a l  GDP (% t o t a l ) 5 5 . 3 3 2 . 3 2 0 . 8 * *

2 . F o o d  T r a d e  C c u r r e n t  USS)

F o o d  I m p o r t s  : ( m i l l i o n  US$) 8 6 . 4 1 9 3 . 8 2 4 8 9 . 9 1 2 0 8 . 6 6 3 2 . 9

X  t o t a l  i m p o r t s 1 5 . 2 1 1 . 9 1 6 . 8 1 3 . 6 1 6 . 2

F o o d  E x p o r t s :  ( m i l l i o n  US$) 3 0 2 . 4 3 1 6 . 8 3 5 8 . 2 2 8 4 . 1 2 1 0 . 3

X  t o t a l  e x p o r t 6 0 . 9 1 2 . 8 2 . 5 2 . 2 2 . 8

3 . F o o d  T r a d e  R a t i o s  ( X )  * *

T o t a l  f o o d  
C e r e a l s  ( i n c l .  b e e r )  
R o o t s  a n d  t u b e r s  
P u l s e s
M ea t  a n d  o f f a l s  
F i s h  a n d  s e a f o o d  
M i l k  a n d  p r o d u c t s  
E g g s  a n d  p r o d u c t s

1 1 2 . 5  
1 0 0 . 1  
1 0 0 . 0  
1 0 0 . 7  

9 2 . 7  
3 6 . 6  
8 2 . 5  

1 0 0 . 0

1 0 2 . 8
9 7 . 8  

1 0 0 . 0  
1 0 0 . 0

9 3 . 9
8 0 . 9  
4 9 . 5

1 0 0 . 0

8 3 . 8
7 7 . 1  

1 0 0 . 0
9 8 . 1  
9 0 . 5  
3 5 . 4
3 0 . 2  
9 9 . 7

9 3 . 0
9 0 . 7

1 0 0 . 0
9 7 . 9
9 6 . 4
4 6 . 5  
4 7 . 4
9 9 . 6

9 3 . 0
9 0 . 9

1 0 0 . 0
9 8 . 8
9 7 . 8
5 1 . 9  
5 9 . 7
9 9 . 9

4 . F o o d  P r o d u c t i o n  I n d e x  
( 1 9 7 9 - 8 1 = 1 0 0 )

T o t a l 6 9 . 4 8 5 . 9 1 0 6 . 4 1 2 3 . 0 1 2 1 . 5

P e r  c a p u t 1 2 5 . 3 1 1 3 . 2 9 9 . 5 1 0 4 . 1 9 6 . 1

S o u r c e :  D a t a  c o m p i l e d  b y  t h e  F ood  P o l i c y  a n d  N u t r i t i o n  D i v i s i o n  o f  F AO, f r o m  FAO
a n d  o t h e r  s o u r c e s .

* N o t  a v a i l a b l e .
* *  F o o d  T r a d e  R a t i o  = P r o d u c t i o n / ( p r o d u c t i o n  + i m p o r t s  -  e x p o r t s ) .

C a l c u l a t e d  i n  c a l o r i e  e q u i v a l e n t s  o f  f o o d  i t e m s .
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APPENDIX B 
THE BOOKING QUESTIONNAIRE

1. Month o f study

2. Project No. <AA> ###

3. Datentry <dd/mm/yy> Date of entry into study

4. Dateinterview <dd/mm/yy>

5. Name__________________________

6. Age in years ##

7. Address ###_____

8. Marital status # 1. Married, stays with husband

2. Widowed/divorce 3. Separated 4. Single

5. Stays with aunt/father

9. Total Number of wives # 1 = 1; 2 = 2; 3 = 3; 4 = 4;

5  =  > 4, 6 = Not married

10. Previous husband # 1. Yes 2. No 3. Not married.

11. Occuwife # 1. Professionals, Academics, Senior Administrative Officers,

Owners of large business concerns 2. Non-academic professionals - Secondary 

school teachers. Nurses, Secretaries, Owners of medium sized businesses.

3. Non-manual skilled workers - Clerks, Typists, Telephone operators. Police

Officers, Civil Servants, Primary School Teachers 4. Manual skilled workers

- Caterers, Tailors, Matweavers 5.  Semi-skilled workers - Small scale traders

6. Unskilled workers - Farmers, Petty traders. Peddlers 7. Unemployed/Self 

employed - Housewives, Students.

12. Occuhus # 1. Professionals, Academics, Senior Administrative Officers,

Owners of large business concerns 2. Non-academic professionals - Secondary 

school teachers. Owners of medium sized businesses.

3. Non-manual skilled workers - Clerks, Police Officers, Civil servants.

Primary School Teachers. 4. Manual skilled workers - Fishermen, Bricklayers,

Carpenters, Mechanics, Islamic teachers. Shoemakers, Electricians, Glasscutter

5.  Semi-skilled workers - Small scale traders. 6. Unskilled workers - Farmers, 

petty traders, peddlers, labourers. Security men, Gardners, Vulcanisers.
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7. Unemployed - Pensioners, Students.

13. Eduwife # 1. None 2. Arabic 3. Primary education 4. Modem/Incomplete 

Secondary/Commercial 5. Complete secondary 6. Post secondary

14. Eduhus # 1. None 2. Arabic 3. Primary education 4. Modem/Incomplete 

Secondary/Commercial 5. Complete secondary 6. Post secondary 7. Don’t know

15. Incowife # l.<  N500 2. N501 - NIOOO 3. NlOOl - N1500 4. N1501 -

N2000 5. > N2000 6. Don’t know

16. Incohus # l.<  N500 2. N501 - NIOOO 3. NlOOl - N1500 4. N1501 -

N2000 5. > N2000 6. Don’t know

17. Do you own a piece of land? 1. Yes 2. No

land with house? 1. Yes 2. No

television? 1. Yes 2. No

radio? 1. Yes 2. No

bicycle? 1. Yes 2. No

motorcycle? 1. Yes 2. No 

car/boat? 1. Yes 2. No 

sewing machine? 1. Yes 2. No 

refridgerator? 1. Yes 2. No

18.

hifi stereo? 1. Yes 2. No

Ethnic 1. Igbo 9. Benue

2. Yoruba 10. Calabar

3. Hausa 11. Tapa/Kogi

4. Awori 12. Edo

5. Egun 13. Akwa Ibom

6. Ghana 14. Auchi

7. Delta/Urhobo 15. Togo

8. Aganyin Ib.Other

19. Religion 1. Christianity 2. Islam 3. Traditional 4. Other

20. Number in household ## Please number of people who eat from the

same pot.

21. House ownership? 1. Owned by respondent’s husband 2. Rented 3.Shared with 

in-laws
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22. Type of house? 1. 2-3 bedroom flat 2. 1 bedroom flat 3. Room in cemented 

house 4. Room in wooden house 5. Room in cane house

23. Number of bedrooms ## Please code actual number

24. House rent monthly # l.<  NlOO 2. N101-N200 3. N201-N300 4. N301-400

5. >N400 6. Don’t know

25. Watersource # 1. Pipe 2. Well 3. Tanker 4. Pipe + Well 5. Tanker + Well

6. River 8. Well + River

26. Faecal disposal # 1. River 2. Pit latrine 3.Water closet 4. Open space/Bush

5. Burning

27. Duration of periods # Please state actual number of days

28. Cycle ## Please state the interval between cycles

29. Type of sanitary material # 1.Cloth 2.Cotton wool 3.Toilet roll 4.Sanitary 

towel 5. Foam 6. Cloth + Toilet roll 7. Sanitary towel + Cotton wool

30. Number of sanitary material # Please state actual number

31. Parity ## Number of previous pregnancies delivered.

32. No. of children alive ## Please state actual number

33. No. of children dead ## Please state actual number

34. Cause of death # 1. Asphyxia/Fresh Still Birth 2. Neonatal tetanus 3. 

Neonatal Jaundice 4. Malaria fever/Convulsions 5. Respiratory tract infection/ 

Measles 6. Diarrhoea 7. Prematurity 8. Anaemia/Malnutrition 9. Drowning

10. Other

35. Miscarriages # Please state actual number of previous spontaneous abortions

36. Abortions # Please state actual number of previous induced abortions

37. Multiple pregnancies # Please state actual number

38. Last confinement ## Please state actual number of months since last 

confinement

39. Where Anc? # 1. Government health centre 2. Private clinic/hospital 3.

Traditional Birth Attendant 4.Church 5. Home 6. Government hospital 7.

In-law 8. Herbalist + Govt, health centre 9. Others - Way

40. Where delivery? # 1. Government health centre 2. Maternity home 3. Private 

hospital/clinic 5. Herbalist / In-law 6. Church 7. On the way 8. Village

hospital
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41. Original plan? # 1. Yes 2. No

42. Postpartum condition # 1. Satisfactory 2. Unsatisfactory

43. Condition of child now # 1. Alive 2. Dead

44. Cause of death # Please code as in Question 34 above.

45. Decision of ANC # 1. Yourself 2. Husband 3. In-law 4. Senior wife 5. Self 

with partner 6. Friends / Neighbours 7. 2+3 8. Sister 9. Mother 10. God 11. 

Health workers 12. Stepmum

46. Decision of delivery # Please code as above

47. LMP <dd/mm/yy>

48. HDD <dd/mm/yy>

49. EGA ##

50. 1st ANC <dd/mm/yy>

51. Reason for 1st ANC 1. To register/ Baby’s welfare 2. Not feeling well 3. To

collect medicine 4. Early booking 5. Mother-in-law’s advice 6. To prevent

illness 7. Sister-in-law’s advice 8. Other 9. Husband’s advice

52. Wife’s perception of pregnancy # 1. Positive 2. Negative 3. Indifferent

53. Husband’s perception of pregnancy # 1. Positive 2. Negative 3. Indifferent

54. Use of iron before pregnancy # 1. Yes 2. No

55. Type of iron used # 1. Tablets 2. Tonic 3. Capsules 4 . 1 + 2  5. 1+3  6. 2+3

56. Dosage of iron used # 1. One tablet (or 15mls) daily 2. Two tablets (30 mis) 

twice daily 3. One tablet (15 mis) three times daily 4. Two tablets daily or 

nightly 5. Two tablets twice daily 6. Two tablets three times daily 7. 

Occasional 8. When prescribed

57. Use of folic acid before pregnancy # 1. Yes 2. No

58. Dosage of folic acid used # 1. Please code as in Q. 56 above.

59. Use of antimalarials # 1. Yes 2. No

60. Dosage of antimalarials # 1. Four tablets stat then two twice daily for three 

days 2. Two tablets fortnightly 3. Substandard dose 4. once weekly 5.Herbs

6. Two tablets three times daily

61. Stool colour cahnge # 1. Yes, black 2. Yes, yellow 3. No change 4. Not yet 

started 5. Yes, easy stooling 6. No notice 7. Yes, reddish colour 8. Yes, light 

brown 9. Constipation 10. Clean stools.
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62. Regularity of iron intake # 1. Yes 2. No 3. Not started.

63. Any reasons to stop iron intake # 1. Forgets 2. No money 3. Travelled 4. Use

of herbs 5. Felt dizzy 6. Diarrhoea 7. Afraid of swallowing 8. Not started 9.

Finished 10. Blurred vision 11. Couldn’t come to clinic 12. Prevent 

Postpartum haemorrhage 13. Didn’t use 14. Sleeps a lot

64. ANC elsewhere # 1. Yes 2. No

65. Where # 1. Herbalist/ TEA 2. Maternity home 3. Private hospital 4.

Government hospital 5. Church 6. TEA + Private 7. Nurse 8. 1 and 3

66. Use of medicine in pregnancy # 1. Yes 2. No

67. Complaints in past two weeks # 1. Yes 2. No

68. Fever # 1. Yes 2. No

69. Headaches # 1. Yes 2. No

70. General body pains # 1. Yes 2. No

71. Abdominal pains # 1. Yes 2. No

72. Bleeding per vaginam # 1. Yes 2. No

73. Vulval itching # 1. Yes 2. No

74. Leg swelling # 1. Yes 2. No

75. Boil/Skin infection # 1. Yes 2. No

76. Weakness # 1. Yes 2. No

77. Cough # 1. Yes 2. No

78. Anorexia # 1. Yes 2. No

79. Leg pain/muscle pull # 1. Yes 2. No

80. Typhoid fever # 1. Yes 2. No

81. Insomnia # 1. Yes 2. No

82. Nausea # 1. Yes 2. No

83. Vomiting # 1. Yes 2. No

84. Dysentery # 1. Yes 2. No

85. Did this complaint prevent you from

86. caring for your children? # 1. Yes 2.No

87. going to work? # 1. Yes 2.No

88. going to the market? # 1. Yes 2. No

89. No. of rest days ## Please code actual number of days
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90. No. of clinic visits missed # Please code actual :

91. Any food taboos ? # 1. Yes 2. No

92. Alcohol # 1. Yes 2. No

93. Tobacco # 1. Yes 2. No

94. Snails # 1. Yes 2. No

95. Sugar # 1. Yes 2. No

96. Dead animals # 1. Yes 2. No

97. Okro / "Ladies fingers" # 1. Yes 2. No

98. Hot food # 1. Yes 2. No

99. Pepper # 1. Yes 2. No

100. Heavy food # 1. Yes 2. No

101. Eba (Cassava) # 1. Yes 2. No

102. Eggs # 1. Yes 2. No

103. Gari-in-water # 1. Yes 2. No

104. Iced water # 1. Yes 2. No

105. Bourn vita # 1. Yes 2. No

106. Plantain # 1. Yes 2. No

107. Pap # 1. Yes 2. No

108. Fufu # 1. Yes 2. No

109. Fried food # 1. Yes 2. No

110. Bushmeat # 1. Yes 2. No

111. Essential foods ? # 1. Yes 2. No

112. Fish # 1. Yes 2. No

113. Meat (half cooked) # 1. Yes 2. No

114. Palmoil # 1. Yes 2. No

115. Water # 1. Yes 2. No

116. Eggs # 1. Yes 2. No

117. Rice # 1. Yes 2. No

118. Yam flour # 1. Yes 2. No

119. Liver # 1. Yes 2. No

120. Meat # 1. Yes 2. No

121. Beans # 1. Yes 2. No

301



122. Gari # 1. Yes 2. No

123. Fruits # 1. Yes 2. No

124. Vegetables # 1. Yes 2. No

125. Yam # 1. Yes 2. No

126. Com # 1. Yes 2. No

127. Shrimps # 1. Yes 2. No

128. Crab # 1. Yes 2. No

129. Chicken # 1. Yes 2. No

130. Bread # 1. Yes 2. No

131. Plantain # 1. Yes 2. No

132. Tea # 1. Yes 2. No

133. Bean pudding # 1. Yes 2. No

134. Pounded yam # 1. Yes 2. No

135. Milk # 1. Yes 2. No

136. Fufu # 1. Yes 2. No

137. Melon # 1. Yes 2. No

138. Pap # 1. Yes 2. No

139. Tuwo # 1. Yes 2, No

140. Turkey # 1. Yes 2. No

141. One piece of meat ? # 1. Self 2. Husband 3. Child

husband 5. Share with child 6. Anybody 7. Brother-in-law

24 hour dietary recall

142. Vegetables? # 1. Yes 2. No

143. Eggs? # 1. Yes 2. No

144. Fish? # 1. Yes 2. No

145. Meat? # 1. Yes 2. No

146. Yam? # 1. Yes 2. No

147. Rice? # 1. Yes 2. No

148. Beans? # 1. Yes 2. No

149. Soft drinks? # 1. Yes 2. No

150. Fmits? # 1. Yes 2. No

151. Others? # 1. Yes 2. No
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152. Please specify.

153. History of blood transfusion # 1. Yes 2. No

154. Why BT? 1. Tiredness 2. Jaundice 3. Postpartum haemorrhage 4. Fever 5.

Anaemia in pregnancy 6. Postoperative

155. Type of cooking pot # 1. Aluminium 2. Earthen 3. Iron 4. Iron and aluminium

5. Earthen and aluminium 6. Aluminium and clay 7. Aluminium and other 8. 

Clay 9. Iron and clay 10. Iron and aluminium and clay.

156. Weight ###.#

157. Height ###.#

158. Systolic blood pressure ### mm Hg

159. Diastolic blood pressure ### mm Hg

160. Fundal height ## weeks of geatation

161. Lovibond Hb ##.# g/dl

162. Hemocue Hb ### g/1

163. Packed cell volume ##

164. Stool parasites # 1. Yes 2. No

165. Type of parasite # 1. Ascaris 2. Trichuris trichuria 3. Hookworm 4. Ascaris 

+ Trichuris 5. Others

166. Hb genotype # 1. AA 2. AS 3. AC 4. SS 5. SC

167. Appointment # Please state actual number

168. Compliance # 1. Good (finished all tablets) 2. Poor (Some tablets left) 3. New

patient

169. Any complaints? # 1. Yes 2. No

170. Treatment given # 1. Haematinics 2. Analgesics 3. Antimalarials

4.Antispasmodics 5. Antibiotics 6. Anthelminthics 7. Cough syrup 8. Diuretics

171. Total WBC #####/cubic mm

172. Neut ##

173. Lym ##

174. Eos ##

175. Mono ##

176. Baso ##

177. WBC adequacy on film # 1. Leucopenia 2. Leucocytosis 3. Normal
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178. RBC Chromicity # 1. Normochromic 2. Hypochromic 3. Polychromasia

179. RBC Morphology # 1. Normocytic 2. Microcytic 3. Macrocytic 4.

Dimorphic picture

180. Target cells # 1. Yes 2. No

181. Tear drop cells # 1. Yes 2. No

182. Oval cells # 1. Yes 2. No

183. Schistocytes # 1. Yes 2. No

184. Malaria parasites # 1. Yes 2. No

185. Type of parasite # 1. P. falciparum  2. P. malaraie 3.P. falciparum  + P. 

malariae

186. Trophozoite # 1. Yes 2. No

187. Gametocyte # 1. Yes 2. No

188. Parasite count ####

Physical Examination

189. Pallor # 1. Yes 2. No

190. Jaundice # 1. Yes 2. No

191. Pedal swelling # 1. Yes 2. No

192. Splenomegaly # 1. Yes 2. No

193. Varicose veins # 1. Yes 2. No 

Urinalysis

194. Protein # 1. Yes 2. No

195. Glucose # 1. Yes 2. No

196. Leucocytes # 1. Yes 2. No

197. Place of delivery # 1. Please code as in Q. 40 above

198. Date of delivery <dd/mm/yy>

199. Sex of baby # 1. Male 2. Female

200. Weight of baby #.# kg

201. Condition of baby # 1. alive and well 2. Alive with complications 3. Dead

202. Date of weighing <dd/mm/yy>

203. Date of BCG <dd/mm/yy>

204. Any problems in delivery # 1. Yes 2. No

205. Which problems # 1. Prematurity 2. Macerated SB.
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INFORMED CONSENT FORM

I would like to find out about the diet and disease patterns affecting pregnant women 

in Southern Nigeria. I would be grateful for your cooperation with me in this study 

by giving accurate response to the questions. As part of this study, I will need to take 

some blood samples from you to find out about levels of certain important blood 

components. All the information given in this study will be treated as confidential. 

I would also like to examine a stool sample for parasites. Please do not hesitate to 

ask the interviewer to clarify any points that are not clear to you. Please sign on the 

dotted lines below to indicate your consent to participate in this study.

Name (In capitals) Signature & Date
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APPENDIX C 
THE MORBIDITY QUESTIONNAIRE

Project No. <AA>###

Name___________________________________________

Gestational age ##

1. Complaints in past two weeks? # 1. Yes 2. No

2. Fever # 1. Yes 2. No

3. Headaches # 1. Yes 2. No

4. General body pains # 1. Yes 2. No

5. Abdominal pains # 1. Yes 2. No

6. Bleeding per vaginam # 1. Yes 2. No

7. Vulval itching # 1. Yes 2. No

8. Leg swelling # 1. Yes 2. No

9. Boil/Skin infection # 1, Yes 2. No

10. Weakness # 1. Yes 2. No

11. Cough # 1. Yes 2. No

12. Anorexia # 1. Yes 2. No

13. Leg pain/muscle pull # 1. Yes 2. No

14. Typhoid fever # 1. Yes 2. No

15. Insomnia # 1. Yes 2. No

16. Nausea # 1. Yes 2. No

17. Vomiting # 1. Yes 2. No

18. Dysentery # 1. Yes 2. No
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APPENDIX D
QUESTION GUIDE FOR FOCUS GROUP DISCUSSIONS WITH PREGNANT

WOMEN

INTRODUCTION

We would like to ask you some questions about your pregnancy (explain briefly).

I. Do you know of any problems which pregnant women can have with their

health?

Where do you usually go for advice about these problems? What advice did 

you receive there?

Do you know of any problems caused by blood/low blood/bleeding?

If yes, what is this called? What are the symptoms? If necessary, prompt: tired, 

weak, dizzy, rapid heartbeat, headache

Do you know any problems a pregnant woman can have if she has anaemia 

(use local name for anaemia)? What?

Do you know of any problems pregnant women can have if they lose blood 

during childbirth? What?

Has this ever happened to you or anyone you know? What do you think causes 

this to happen?

Is there anything you can do to prevent this from happening? What?

Do you know anything you can do to cure this problem? - self care? 

other?

Have you ever done any of these things?

- what was the result? - condition improved - no change

-  condition worsen

II. Some pregnant women take iron tablets during their pregnancy.

Have you ever heard of pregnant women taking iron tablets? Do you know 

why they take it?

Where did you hear about them?

Has anyone you know taken them?

Have you taken them?

When did you first take them?

- this pregnancy 6 7 8 9 month
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- previous pregnancy - other 

When was the last time you took iron tablet?

How many did you take?

Did you stop before you took all the tablets you were given? Why?

Were there any problems which you had because of the iron tablets?

What type of problems?

If no response, prompt: - constipation - diarrhoea

- change in colour/consistency of stool - vomiting

- nausea - abdominal pain - dizzy - bad taste

- heartburn

(add some conditions which are not iron related to check accuracy)

Did you take the tablets with meals?

When during the day did you take them? How many times per day?

For how many days/weeks/months? Why did you stop?

III. I am going to ask you a few questions about tablets:

Is there anything about the tablet which you did not like, or which makes it 

difficult for you to continue taking the tablet?

Probe: - size - taste - difficulty in swallowing - colour 

Would you find it easier to take iron in some other form?

Probe: - tablet - tonic - injection - other

Did you notice any change in your health or how you were feeling after taking 

the iron tablets? What?

How long were you taking the tablets before you noticed these changes? 

Where did you get the iron tablets?

Who gave them to you? How often do you have to go back and get more? Is

this difficult for you?

Do you usually return to get more tablets?

Can you remember what the person who gave you the iron tablets told you 

about how to use them?

Probe: - When to take - How long to take - How many to take

- What to do if side effects occur - Reason for iron pills

- When to return for more tablet - Explain side effects
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- Other

Did you follow these instructions? Why/Why not? Did any one else give you 

advise about iron/ anaemia in pregnancy? Who? - Nurse - Husband - Mother - 

Mother-in-law - Female friend - Other 

What did they tell you?

III. Did you ever hear about iron on the radio? TV? What did the messages 

say?

Have you seen posters about iron in pregnancy? at the clinic? Where? What 

did the posters say?

Can you think of any other way that would be easier for you to get iron tablets 

than the way you are getting them now? Which way?

Do you have any problems getting to the health centre or other source of iron

tabs? What problems?

Can you think about any other problems with iron tablets other than those we 

have already discussed? Any other comments?

Do you have any iron tablets in the house now? Can you show them to me? -

type - amount - where stored

Do you have any other tablets or medicines in the house? Tonics or herbs? Can 

I see them?

IV. Media Preference/Channels of Communication

Do you listen to the radio? - How often? - What stations? - What times? - 

What are your favourite programs?

Do you usually do other things while you are listening to radio, or only listen? 

What programs? What times? Who watches with you?

How often do you read newspapers, magazines? Which ones?

Where would you prefer to learn more about iron tablets?

When do you go out of the house each day, where do you usually go? How 

often do you go each week?

- market (weekly market or smaller daily market or food stalls) - mosque - 

cinema
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APPENDIX E
IN DEPTH INTERVIEW WITH HEALTH CARE ASSISTANTS

1. How many pregnant women do you usually care for/visit each month? How 

many are you caring for/visiting now?

2. Are there many pregnant women in your area who you do not care for? How

many?

3. Are there some common problems which pregnant women usually ask your 

advice about? What kind of problems?

4. What advice do you usually give them?

5. Any other things that pregnant women talk to you about?

6. Who else do you think pregnant women talk to about their health during

pregnancy?

7. Have you ever heard about a problem in pregnant women called anaemia?

8. Can you tell me what it is? What causes it? Is there any way to prevent it?

9. How do you know if a pregnant woman has anaemia?

10. Do you know of any problems to health which can be caused by anaemia in 

pregnant women? Which problems?

11. What do you advise a pregnant woman to do if you think she has anaemia?

12. Do most women follow this advice?

13. Are there any other things you tell them to do?

14. Have you heard of taking iron tablets during pregnancy? (if this was not part 

of the answer to previous question)

15. Do you know why pregnant women take them?

16. Do you ever tell pregnant women to take iron tablets?

17. If so, where do you tell them to get the tablets?

18. Have you ever taken iron tablets yourself? When? Why? How long?

19. Did you notice any change in your health (how you felt) after taking the

tablets?
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APPENDIX F 
HUSBANDS INDEPTH INTERVIEW 

Introduction

Overall, how would you say your wife has been feeling during this current pregnancy? 

Is it different than her other pregnancies? (if this is not her first)

Does you wife ever tell you about problems she is having during her pregnancy? What 

problems?

What advice do you give to her?

Is there someone else you think is good for pregnant women to talk with when they 

have these problems? Who? Do you send your wife there? Does she go?

Do you think pregnant women should talk to / receive care from someone even if they 

do not have problems?

Do you know of any problems in pregnancy caused by blood/low blood/bleeding? 

How would you know if your wife had this problem?

Have you heard of a problem called anaemia? can you tell me anything about it? 

Has this happened to anyone you know? Is there anything that can be done to prevent 

this from happening? What can cure it?

Has your wife or anyone you know ever done these things? What happened?

Some pregnant women take iron tablets during their pregnancy. Have you ever heard 

of this?

Do you know why they take iron tablets? Where did you hear about it?

Has your wife or any woman you know taken them?

Do you know where they got the tablets? How long did she take them? Why did she 

stop?

Did your wife tell you anything about the tablets whilst she was taking them? 

What?

Did you notice any change in her health while or after she was taking the iron tablets? 

What changes?

Do you think it is necessary for pregnant women to take iron? Why, or why not? 

Do you know of any other special things your wife or other women do when they are 

pregnant? What things? Do you think these things are necessary?
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Before we started talking, did you ever hear about iron tablets for pregnant women? 

Where? on radio? TV? at the health centre?

How often do you go to the health centre? Why?

How often does your wife go to the health centre? Why?

Is there a radio in your house?

How often do you listen? What station? What programs?

Do you have a TV? Do you ever see TV? Where ? How often? What programs? What 

times?

How often do you read newspapers, magazines? Which ones?

Do you attend the market? Mosque? When? How often?
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APPENDIX H
Definition of terms

Anaemia

Haemorrhage

Iron tablets

Fatigue

Weakness

Nausea

Dizziness

Numbness/Tingling

Constipation

Hypertension

Herbal drink

Injection

Medicine

Paleness

Yellowness

Headache

Midwife

Village

Health Centre

Community leader

Aito eje 

Ogoro eje 

Oogun eje 

Ailokun 

Ko rera

Ki ebi ma gbe eniyan

Oyi oju

Pajapaja

Airigbeya

Ifunpa giga

Agbo

Abere

Oogun

Oju fifun

Oju pipon

Efori

Agbebi

Abule

Kliniki

Kabiyesi
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