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Abstract: Anaemia in expectant women is a serious world-wide public health problem with adverse pregnancy outcomes. 
Haematological parameters indicative of pregnancy anaemia need to be investigated to provide basis for prompt management 
of anaemia in pregnancy. The aim of the study was to determine the prevalence of anaemia in pregnant mothers of various age 
groups and at different gestation periods visiting antenatal clinic at a county level 5 hospital. The ages of recruited participants 
ranged from 16 to 40 years with a mean age of 26.8 ± 4.3 years. A total of 320 blood samples were collected during the first 
and subsequent visits to antenatal clinic from January to December 2013. The age, marital, socio-economic status, highest 
level of education, stages of each pregnancy of each participant were recorded. Haemoglobin estimation was done using a 
HemoCue® B-Hemoglobin system and positive anaemia cases were classified as mild, moderate, severe and very severe based 
on the world health organization criteria. The haemoglobin concentrations ranged from 6.5 g/dl – 15.5 g/dl with a mean of 
10.2 ± 1.3g/dl. Data was analysed using the Chi-square test and Odds ratio. Out of all blood samples analyzed, 128 (40%) 
were anaemic of which 62.5% (n=80) were mildly anaemic cases whereas 37.5% (n=48) were moderately anaemic and no 
severe anaemic cases were detected.  Anaemia was more prevalent (33.3% -60%) in second and third trimesters of pregnancy.  
Study results confirm that socio-economic deprivation and lack of basic education are important factors that predispose 
pregnant women to anaemia. Anaemia levels reported are low but persistent and present a potentially serious public health 
problem to the mother, foetal growth and delivery outcome and therefore require serious attention. It is recommended that the 
county government initiates free iron supplementation and enlist services of extension nutritionists in an integrated programme 
for the prevention and management of pregnancy related anaemia. 
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1. Introduction 

Anaemia is a global public health problem affecting both 
developing and developed countries with major 
consequences for human health as well as social and 
economic development [1, 2]. It occurs at all stages of life 
cycle, but is more prevalent in pregnant women and young 
children and is considered to be among the most important 
contributing factors to the global burden of disease. 
Anaemia occurs when the concentration of haemoglobin 
falls below what is normal for a person’s age, gender and 

environment and is often classified as mild, moderate, 
severe and very severe. Etiological classification of 
anaemia identifies 3 major causative groups of anaemia as 
nutritional, marrow disease and haemolytic disease. 
Anaemia resulting from iron deficiency is the most 
prevalent form of anaemia (76%), followed by folate 
deficiency 20 percent and combined iron and folate 
deficiency 20 percent. Hookworm infestation, malaria and 
HIV infections contribute immensely to severe anaemia 
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cases reported among pregnant women. It is evident that 
several factors may be implicated for the high prevalence 
of anaemia in the pregnant population.  

It is estimated that in developing countries anaemia 
prevalence rates in pregnant women are commonly in the 
range of 40 to 60 percent. Around half of those with 
anaemia, suffer from iron deficiency anaemia, while folate 
deficiencies and other causes account for the major 
proportion of the remaining anaemia cases.  

During pregnancy, foetal and placental growth and the 
larger amount of circulating blood in the expectant mother, 
lead to an increase in the demand for nutrients, especially 
iron and folic acid.  Since majority of women in developing 
countries start pregnancy with already depleted body stores 
of these nutrients it translates that their extra requirement is 
even higher than usual. The implication is that a slight 
change in haemoglobin levels in pregnant women is likely 
to result in severe and often fatal consequences if not 
addressed early.   

When anaemia is not adequately monitored and 
addressed in pregnant women, it can result in severe 
morbidity, mortality and reduces the resistance to blood 
loss with the possibility that death may result from the 
blood loss associated with delivery.  

The early stages of anaemia in pregnancy are often 
symptomless and may remain un- recognized clinically 
with serious outcomes. As the Hb concentration decline, 
oxygen supply to vital organs declines and the expectant 
mothers complain of general weakness, tiredness and 
headaches. Usually, pallor of the skin and of the mucous 
membrane, as well as the nail beds and tongue may not 
become noticeable until Hb drops to about 7.0g/dl. With a 
further decline in Hb concentration to 4.0g/dl, most body 
tissues become starved of oxygen and the effect is most 
marked on the heart muscles, which may fail leading to 
heart failure and death. While mild and moderate anaemia 
may not be a direct cause of maternal death, both do 
contribute towards death from other causes, particularly 
post-partum haemorrhage. Anaemic mothers do not tolerate 
blood loss to the same degree as healthy non-anaemic 
women. During childbirth the loss of small volume of 
blood in an anaemic mother can be fatal.  

The most dramatic health effects of pregnancy related 
anaemia have widely been highlighted world-wide.  They 
include the observation that anaemic mothers are poor 
anaesthetic and operative risks because of low resistance to 
common infections and poor wound healing; renders the 
offspring vulnerable to anaemia from infancy; low birth 
weight [13]; preterm delivery and intrauterine foetal death. 
Given the consequences of anaemia during pregnancy, this 
problem urgently needs to be addressed and necessitates for 
continued monitoring and evaluation of anaemia in this 
vulnerable group.  

It is evident that past reported estimates of anaemia for 
pregnant women did not account for the prevalence in 
relation to trimesters of pregnancy especially third trimester 
when anaemia is most likely to be a serious risk of maternal 

mortality.  Further, the roles of socio-economic and 
demographic risk factors are not routinely reported in 
literature. We hypothesized that anaemia prevalence would 
vary by trimester and age of the pregnant woman.  The 
purpose of assessing anaemia was to inform decision-
makers on the problem and suggest measures to be taken to 
prevent and control pregnancy related anaemia.  

2. Materials and Methods 

2.1. Study Area, Design and Subject Selection Criteria 

Kakamega county hospital is a Government institution 
located in Kakamega town, municipality division within 
latitude 0.2833oN and longitude 34.7500oE.  The hospital 
serves an estimated population of 2 million in an area 
approximately 3034 Km2 and offers a wide range of 
medical services including antenatal and obstetric care.  

Study participants were randomly selected from pregnant 
women aged 16-40 years during their first visit to the 
antenatal clinic between 1- January to 31 December 2013, 
and who gave consent in person or by guardian to 
participate in the study. Parasitic, chronic infections and 
haemoglobinopathies are known to lower blood 
haemoglobin (Hb) concentrations and those who turned 
positive for these conditions were excluded and referred for 
appropriate treatment. Three hundred and twenty (320) 
women at different trimesters of pregnancy consented to 
participate in the study and were categorized in age groups 
and social classes. Their levels of education, marital status 
and stage of pregnancy were recorded. They were clinically 
examined and thereafter specimen samples were taken for 
medical analysis. 

2.2. Sample Specimen Collection and Analysis 

Faecal samples were collected and analysed for presence 
of intestinal parasitic infections. Blood samples were 
collected and assayed for presence of acute and chronic 
infections and haemoglobinopathies. Faecal and blood 
sample collection and analysis were carried out for those 
who accepted to participate in the study. Confirmed 
positive cases of parasitic, chronic infections, 
haemoglobinopathies and those on haematinics were 
recorded but excluded from study. Given the multi-factorial 
nature of anaemia, the rationale was to rule out anaemia 
associated with these conditions and link with certainty 
positive pregnancy related anaemia cases to iron deficiency. 

2.3. Anaemia Assessment and Classification 

Haemoglobin (Hb) concentration was used to determine 
level of anaemia because of its reliability, relatively easy 
and inexpensive and is the most reliable indicator of 
anaemia. Further, Hb concentration is considered the most 
reliable indicator of anaemia at the population level.  

Blood samples were collected in ethylene 
diaminetetraacetic acid (EDTA) tubes, analysed to 
determine mean Hb levels of each sample.  Anaemic cases 
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were classified as mild, moderate or severe based on 
haemoglobin threshold used to define anaemia in pregnant 
women.  The haemoglobin estimation was done using a 
HemoCue® B-Hemoglobin system (HemoCue AB, 
Ängelholm, Sweden). The HemoCue system consisted of a 
portable, battery-operated photometer and a supply of 
treated disposable cuvettes in which blood was collected. 
The instrument is known to be stable and durable with a 
sensitivity of 82.4% and specificity of 94.2%. Anaemia in 
the study was defined by using the world health 
organization and classified into mild anaemia (10–10.9g/dl), 
moderate anaemia (7.0–9.9 g/dl) and severe anaemia (< 7.0 
g/dl). Severe anaemic cases and those that could develop 
into severe anaemia were referred to the 
obstetrician/antenatal specialist clinic for further 
assessment and appropriate management.  

2.4. Categorization of Patients into Social Classes 

Patient data was collected by means of pretested 
structured questionnaires administered by trained personnel. 
Information required on the questionnaire included socio-
demographic characteristics such as age, occupation and 
educational status. The collected socio-demographic data 
was used to group the pregnant women into five social 
classes (Table 1). The main socio-economic indicators used 
were education, occupational status and income.  

Table 1. Classification of participants into social classes based on level of 

education. 

Social Class Class Indicators 

I (Upper Class) University education or equivalent. 

II (Upper class) 
Diploma certificate holders or equivalent 
professional training. 

III (Middle class) 
Secondary school certificate, primary school 
teachers’ certificate holders or its equivalents. 

IV (Lower class) 
Secondary School drop-outs or certificate of 
primary education holders. 

V (Lower class) 
Those who could neither read nor write, or were 
considered as illiterate. 

2.5. Data Analysis 

Data from questionnaire responses and haemoglobin 
estimate levels were recorded, coded and entered into a 
database using SPSS package for analysis. Mean values of 
anemia, percentages of positive anemia cases were 
calculated. Chi-square was calculated to determine any 
association between anemia and socio-demographic factors 
and stages of pregnancy (trimesters). Statistical 
significance was set at 95% confidence level (p-value of 
less than or equal to 0.05 (p-value ≤ 0.05). 

 

3. Results 

A total of 320 blood samples from pregnant women were 
analyzed age range 16 to 40 years (mean age 27.1±4.2 
years), 128 (38.75%) were anaemic. The haemoglobin 
concentration ranged from 7.5 g/dl – 15.5 g/dl with a mean 
of 10.2 ± 1.3g/dl. 

Out of the anaemic cases, 62.5% were mildly anaemic 
whereas 37.5 % were moderately anaemic (Table 2). 
Anaemia was more prevalent in the reproductive lower age 
group (16-25 years) than in the upper age groups (> 26 
years) but there was no significant association between age 
and anaemia (P value > 0.05). There were no individual 
cases of severe anaemia detected however overall age 
group anaemia prevalence approaching ≥40% was 
considered in the context of severe anaemia or has potential 
of developing into severe anaemia in the long run.  

Table 2. Anaemia levels and prevalence in relation to age of pregnant 

women. 

Age 

groups 

(yrs) 

Number 

examined 

(n) 

Levels of anaemia 

Mild Moderate 

Prevalence 

of anaemia 

16-20 74 20 (27%) 12 (16.1%) 43.1 

21-25 80 20 (25%) 15 (18.8%) 43.3 

26-30 85 20 (23.5%) 12(14.1%) 37.6 

31-35 53 10 (18.9%) 9(17%) 35.8 

≥36 28 10 (35.7%) 0 (0%) 35.7 

TOTAL 320 80 48  

The prevalence of anaemia was higher in pregnant 
women in the second and third trimesters than in trimester 
one (Table 3). The risk of developing anaemia was 
significantly higher in second trimester (P=0.0000; X

2 
=34.1555) and third trimester (P= 0.0035; X2= 8.532). 

Table 3. Levels of anaemia in different trimesters of pregnancy. 

Trimesters 
Number 

examined (N) 

Positive 

anaemia cases 

Negative 

anaemia cases 

1st trimester 60 8 (13.3%) 52 (86.7%) 

2nd trimester 110 66 (60%) 44 (40%) 

3rd trimester 150 50 (33.3%) 100 (66.7%) 

TOTAL 320 128 196 

Patients with tertiary and university level of education 
had significantly lower risk of (P = 0.0447 X

2 = 4.03) of 
developing pregnancy related anaemia (Table 4).  The risk 
of developing pregnancy related anaemia was equal 
irrespective of marital status. Pregnancy related anaemia 
was significantly influenced by socio-economic status of 
the expectant mothers (P = 0.021; X2 = 5.3445). 
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Table 4. Association between anaemia in pregnancy and socio-demographic factors. 

 

Variables 

Anaemic Non-anaemic 
X2 P-value 

N=128 ( %) N=192 ( %) 

Age (years)      
16-20 32 (43.1%) 42 (21.9%) 0.42051 0.51668 
21-25 35 (43.3%) 45 (23.4%)   
26-30 32 (37.6%) 53 (27.6%)   
31-35 19 (35.8%) 34 (17.7%)   
≥ 36 10 (35.7%) 18 (9.4%)   

Education status       
University 3 (2.3%) 9 (4.7%) 4.03 0.0447 
Tertiary 20 (15.6%) 40 (20.8%)   

Secondary 50 (39.1%) 55 (28.7%)   
Primary 40 (31.3%) 60 (31.3%)   

Non-formal 15 (11.7%) 28 (14.6%)   
None 0 (0%) 0 (0%)   

Marital status       

Married 113 (88.3%) 166 (86.5%) 0.227 0.6337 
Single 15 (11.7%) 26 (15.5%)   

Socio-economic class       
Class I 4 (3.1%) 14 (7.3%) 5.3445 0.021 
Class II 10 (7.8%) 26 (13.5%)   
Class III 25 (19.5%) 37 (19.3%)   
Class IV 64 (50%) 75 (39.1%)   
Class V 25 (19.5%) 40 (20.8%)   

 

4. Discussion 

Globally pregnant women anaemia prevalence ranges 
from 41.8-43.8% which translates to approximately 56-59 
million pregnant women. The prevalence rate for anaemia 
amongst pregnant women in the present study at 40% was 
within classification of anaemia as a problem of public 
health significance at national level. The prevalence was 
comparable with what was obtained in similar studies of 
32.8-48.1% Nigeria, 34.44% in Venezuela women and 40.4% 
among pregnant women in Nigeria. The study findings are 
however in contrast to reports from other countries, 66% in 
Burkina Faso Meda et al. [21], Tanzania at 95% ; South 
Africa at 57.3%. It is suggested that the variations may be 
attributed to different causes of anaemia and dietary 
differences, population differences, study design and 
difference in methodology used in determining 
haemoglobin levels. 

The study findings indicate low anaemia prevalence in 
amongst pregnant women in their first trimester of 
pregnancy. This could be attributed partly due to 
physiological hemodilution mostly observed early in 
pregnancy. Also, these women were likely to be on 
haematinics which might have improved their haemoglobin 
levels hence lack of previous anaemia history. Absence of 
previous history of anaemia is reported to drastically 
reduce chances of developing pregnancy related anaemia. 

During the gestation period, majority of pregnancy 
related anaemia cases were recorded in second (60%) and 
third (33.3%) trimesters of pregnancy. It is suggested that it 
could be attributed partly to un-planned pregnancies. In 
many developing countries family planning is rarely 
practised and many un-planned pregnancies take place 

while mothers are still breast feeding. This exposes the 
pregnant mother to extraordinary stress that affects her 
nutritional status and result in depletion of the 
micronutrient stores of the mother, to the extent that she 
becomes anaemic from first trimester in the next pregnancy.  
The daily requirements for iron as well as folate are greater 
for a woman in the last two trimesters of pregnancy. This 
need cannot be met by diet alone, but is derived from at 
least partly from maternal reserves. When iron reserves are 
already low, due to malnutrition and or frequent 
pregnancies, anaemia results and progresses to become 
severe in the second and third trimesters. A pregnant 
woman with previous history of anaemia is twice more 
likely to become anaemic as compared to one without 
history of anaemia and this has a more severe outcome for 
both the mother and the child. Declining levels of Hb 
concentrations accompanied by the decreasing of serum 
levels of vitamin A, ascorbic acid, folate and B12 and 
multiple vitamin deficiencies have been associated with 
anaemia in pregnant mothers in the last trimester. 

It was evident that anaemia was significantly associated 
with socio-economic status of the study subjects. The 
prevalence of pregnancy related anaemia was higher 
amongst those with low socio-economic status. It was 
encountered more frequently in classes III- V, than class II, 
and lower class I. Similar observation have been reported in 
related study. It is suggested that women in low socio-
economic classes are likely to be poorly educated and often 
have financial constraints. Such women are likely to find it 
difficult to access and afford good health services. They are 
therefore more likely to suffer the adverse effects of 
poor/inadequate nutrition, acute/chronic infections and worm 
infestations associated with anaemia as reported elsewhere.  

Furthermore, some cases of maternal anaemia often have 
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its origin in a woman’s life before pregnancy. It may be 
initiated during infancy or even before a woman’s birth, 
when essential minerals and vitamins deficiencies are 
detected. Therefore, expectant women in the low socio-
economic class may have chronic iron deficiency anaemia 
even before pregnancy that may be aggravated by the 
demands of the foetus during pregnancy. 

The development of anaemia in the present study was 
found to be significantly associated with educational status 
and socio-economic status.  Similar findings have been 
reported elsewhere. The level of anaemia ranged from low 
to moderate with no individual cases of severe anaemia 
detected.  The absence of severe anaemia or its existence as 
low incidence of severe anaemia in expectant women has 
been reported in related studies [31, 32]. Globally, over 80% 
of pregnant women present with moderate or severe public 
health problem. Severe pregnancy related anaemia is 
commonly associated with parasitic infections (malaria, 
intestinal worms) during pregnancy. It is suggested that the 
low incidence of severe anaemia in the study subjects could 
be an indication of positive outcome of the ongoing 
infectious disease intervention strategies undertaken by 
county public health department in the study area. An 
aggressive public health awareness campaign on the 
importance of proper sanitation and the need to seek 
appropriate treatment of parasitic infections in pregnancy 
could explain the low prevalence of anaemia subjects with 
tertiary and university education. It is expected that the 
element of schooling makes this category of subjects more 
receptive to new ideas and contents of public health 
campaigns and hence more likely to practice positive 
healthy living and treatment seeking behaviour. In addition, 
educated pregnant women categorised in the middle socio-
economic class are likely be employed and can afford to 
enrol for ante-natal care, eat nourishing food and or prevent 
possible parasitic infections. The opposite is true for the 
un-educated poor, low socio-economic status living in 
chronic poverty [33, 34, 35].  The other possible reason for 
high prevalence of anaemia amongst the un-educated and 
economically deprived expectant women can be explained 
in part by the fact that their diets lack adequate amounts of 
iron, adherence to cultural taboos that often lead to 
selection of food types for pregnant women. The end 
results are nutritional deficiencies such as iron and vitamin 
B12 deficiency. This explains why low level of education 
and socio-economic status are important risk factors in 
pregnancy related pregnancy [29, 36, 37]. In a related study 
in Ethiopia the rate of anaemia was higher among illiterate 
pregnant mothers and those who did not practice family 
planning. In Uganda Kiwanuka et al [38] reported 84.4 
percent of anaemic mothers and multiparity, poor socio- 
economical and educational status were the principal 
reasons for a high prevalence of anaemia. In contrast, in 
Tanzania Msolla and Kinabo [22] reported that 95 percent 
of Tanzania pregnant subjects were anaemic and all had 
basic knowledge on anaemia but despite these knowledge 
and awareness, the women were still anaemic.  

During the gestation period, majority of anaemia case 
were recorded in second (60%) and third (33.3%) 
trimesters of pregnancy. A significantly high third trimester 
anaemia has been reported than those in the second 
trimester elsewhere. Deficiencies of vitamins have been 
associated with anaemia in pregnant mothers in the last 
trimester in Tibet expectant mothers. Also, anaemia in the 
third trimester has been reported to increase with parity. 

Cases of severe anaemia were not detected in the present 
study. A similar observation has been reported in Bangladesh, 
with a few severe cases in Nepal and Sri-Lanka. Cyril & 
Hyacinth [20] reported 40.4 percent of Nigerian pregnant 
women were anaemic, the majority of them were mildly 
anaemic and there was no case of severe anaemia. 

Study subjects in the lower age brackets had higher 
anaemia prevalence.  This finding is comparable to related 
observation. In this study, teenage pregnant women had the 
highest prevalence of anaemia while mothers aged 35 and 
39 had the lowest prevalence. However, the higher the 
mother´s attained level of formal education, the lower the 
observed prevalence of anaemia. Similar findings were 
reported in United States and Brazil and have been 
attributed to iron deficiency in teenage age groups. 

5. Conclusion and Recommendation 

It is concluded that the prevalence of pregnancy-related 
anaemia was significantly higher in last two trimesters of 
pregnancy, lower age groups and those with low socio-
economic status and low education levels. Anaemia 
prevalence in general was persisting moderate type but a 
potentially serious public health problem that can reach 
epidemic proportions in this group of patients un-reported.  

It is recommended that Kakamega county government 
should initiate surveillance and monitoring at antenatal 
clinics; offer free iron supplementation and enlist services 
of extension nutritionists in an integrated programme for 
the management of anaemia in pregnant women. Further, it 
is recommended that a regular review of factors which may 
contribute to the prevalence of the maternal anaemia be 
undertaken in future. 
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