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Abstract 
An understanding of factors influencing haemoglobin (Hb) level among antenatal mothers can 
help healthcare providers assess, take appropriate action and manage anaemia in this risk group 
more effectively. A cross-sectional study was conducted in urban areas in Malaysia to determine 
the Hb levels of antenatal mothers and their association with various socio-economic characteris-
tics. Data for this study were collected from pregnant women during their first antenatal check-up 
at three selected polyclinics in Malaysia. Anaemia in pregnancy was determined by the Hb level 
recorded during the first and the last antenatal visits. Determination of Hb was either by a photo 
calorimetric method or by the Sahliís method. A structured self-administered questionnaire was 
used to identify the factors influencing Hb level among the antenatal mothers. This study found 
that 73 out of 217 mothers (33%) were anaemic in that their Hb levels were below 11.00 g/dl. The 
findings also suggested that Hb levels among the antenatal mothers were influenced by various 
factors such as education level, occupation, and family income. Anaemia was generally more 
common among antenatal mothers who had a lower level of education and who were from a back-
ground of lower family income. 
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1. Introduction 
Anaemia in pregnancy, which is defined as a haemoglobin concentration (Hb) < 110 g/L, is one of the most 
common and widespread public health problems affecting more than 56 million women globally, two thirds of 
whom are in Asia. The global prevalence of anaemia in pregnancy is estimated to be approximately 41.8%, 
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varying from a low of 5.7% in the United States to a high of 75% in Gambia [1]-[4]. According to World Health 
Organization [6], the highest prevalence of anaemia is in Africa and Southeast Asia. The report by WHO also 
highlighted India as the country with the highest prevalence of anaemia in pregnancy (49.7%), against the global 
prevalence of 41.8%. A multi-centre cross-sectional observational study conducted by Haniff et al. [2] found the 
overall prevalence of anaemia in pregnancy in Malaysia to be 35%. They noted that the main factors which con-
tributed to this disorder were young age, multiparity, and iron deficiency. In addition, Uche-Nwachi et al. [7] 
highlighted the association between Hb level and factors like parity and gravidity. Based on their findings, early 
commencement of antenatal care and close monitoring of the identified risk groups would reduce the incidence of 
anaemia during pregnancy. Medical problems during pregnancy such as anaemia, gestational diabetes mellitus, 
hypertension, heart problems and other illnesses, are widely recognized to cause many complications to maternal 
and foetal well-being. These complications may cause premature labour, still birth, abortion, and low birth weight. 
The association between anaemia with adverse maternal outcome such as puerperal sepsis, ante-partum haem-
orrhage, post-partum haemorrhage, and maternal mortality is well known. Anaemia contributes to an increase in 
the incidence of premature births, low birth weight babies, and prenatal mortality [8] [9]. Consequently, antenatal 
care is important to maintain women in good health during pregnancy, labour and child care. In Malaysia, ante-
natal care is provided to the antenatal mother starting from the early gestational period until delivery. This study 
investigates the variation in Hb levels among urban antenatal mothers in Malaysia, and how socio-economic 
demographics influence the prevalence of anaemia. 

2. Methods  

A cross-sectional study was carried out at three polyclinics located in the state of Selangor, Malaysia. The clin-
ics received approximately 10 to 30 antenatal mothers for their first antenatal examination per month. 

2.1. Participants  
Selection criteria for this study were pregnant mothers who attended their first antenatal check-up at the poly-
clinics from November 2007 until January 2008. The exclusion criterion was antenatal mothers who came for 
subsequent follow-up visits.  

2.2. Instrument 
Demographic characteristics and Hb data were collected using a self-administered questionnaire adopted from 
the antenatal book record KIK/1 (a)/94. The questionnaire which was written in both English and Malay solic-
ited information in two main areas: Section A: Socio-demographic characteristics and Section B: Pregnancy 
history. A pre-test questionnaire was conducted at the same polyclinics to check for clarity prior to the main data 
collection period. Anaemia in pregnancy was determined by either a photo calorimetric method or by the Sahliís 
method which was recorded during the first antenatal visits. 

2.3. Participants 
All eligible pregnant women who attended the antenatal check up at the three polyclinics were approached at the 
waiting area by the nurse in-charge and invited to participate in the study. Written consent was obtained from 
the participants before distribution of the questionnaires that were returned the same day after completion.  

2.4. Ethical Considerations 
The study was approved by the University’s Medical Research Ethics Committee and the Malaysia National In-
stitutes of Health Ethics Committee. Participation in this study was on voluntary basis; every respondent was 
given a copy of the consent form. An assurance of privacy and confidentiality of the information was also given 
to the participants.  

2.5. Data Analysis  
Data from completed survey questionnaires were entered into the Statistical Package for Social Sciences (SPSS) 
version 21 for descriptive and statistical analysis. Chi-square tests were used to determine the association between 
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Hb level and participants’ socio-economic characteristics. A significance level for the study was set at 0.05. 

3. Results  

A tota1 of 217 pregnant women participated in the study. The majority of the antenatal mothers were aged be-
tween 21 and 30, with a mean age of 27.92 ± SD 4.77. The participants were predominantly Malay (72%), with 
the remaining being Chinese (12%), Indians (9%), and other ethnic groups (7%). Approximately 94% of the 
participants completed at least secondary school and 39% had tertiary education. Most of the participants (n = 
137, 63%) were working mothers. The results also showed that 180 (83%) of the antenatal mothers were primid, 
and a majority (136, 63%) had moderate family incomes between RM1500 to RM3500. Table 1 shows the main 
characteristics of respondents in terms of socio demographic variables. 

Hb level of the antenatal mothers were recorded from their antenatal book records. Seventy-three (33%) of the 
antenatal mothers had Hb levels of less than 11 gm/dl, indicating anaemia. The relationships between the occur-
rence of anaemia and various socio-economic variables were examined. There was a significant association be-
tween Hb level and education level, χ2 (2) = 13.10, p = 0.001; Hb level and occupation, χ2 (1) = 6.54, p = 0.01; 
Hb level and income, χ2 (2) = 9.91, p = 0.007 (Table 2). 

 
Table 1. Socio-demographic characteristics of antenatal mothers.                                                

Socio-demographic (n = 217) n % Mean (SD) 

Age   27.92 (4.77) 

Less than 21 11 5  

21 to 30 150 69  

More than 30 56 26  

Race    

Malay 156 72  

Chinese 25 12  

Indian 20 9  

Others (Aboriginal, Iban, Indonesia) 16 7  

Educational level    

Primary 14 6  

Secondary 119 55  

Tertiary 84 39  

Occupation    

Working 137 63  

Not working 80 37  

Parity    

Primidgavida 180 83  

Multipara 37 17  

Family income    

Less than RM1500 36 16  

RM1500 - RM3500 136 63  

More than RM3500 45 21  
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Table 2. Association between haemoglobin level and socio-demographic profile.                                     

Socio-demographic (n = 217) 

Hb level 
 

<11 gm/dl ≥11 gm/dl 

(n = 73, 34%) n (%) (n = 144, 66%) n (%) df χ2 p-value* 

Age 
Less than 21 

21 to 30 
More than 30 

 
Race 
Malay 

Chinese 
Indian 

Others (Aboriginal, Iban, Indonesia) 
 

Educational level 
Primary 

Secondary 
Tertiary 

 
Occupational 

Working 
Not working 

 
Parity 

Primigavida 
Multipara 

 
Family income 

Less than RM1500 
RM1500 - RM3500 
More than RM 3500 

 
7 (64) 
48 (32) 
18 (32) 

 
 

46 (29.5) 
9 (36) 
12 (60) 
6 (37.5) 

 
 

6 (43) 
51 (43) 
16 (19) 

 
 

37 (27) 
36 (45) 

 
 

57 (32) 
16 (43) 

 
 

20 (56) 
42 (31) 
11 (24) 

 
4 (36) 

102 (68) 
38 (68) 

 
 

110 (70.5) 
16 (64) 
8 (40) 

10 (62.5) 
 
 

8 (57) 
68 (57) 
68 (81) 

 
 

100 (73) 
44 (55) 

 
 

123 (68) 
21 (57) 

 
 

16 (44) 
94 (69) 
34 (76) 

 
2 
 
 
 
 
3 
 
 
 
 
 
2 
 
 
 
 
1 
 
 
 
1 
 
 
 
2 

 
4.67 

 
 
 
 

7.60 
 
 
 
 
 

13.10 
 
 
 
 

6.54 
 
 
 

1.36 
 
 
 

9.91 

 
0.10 

 
 
 
 

0.06 
 
 
 
 
 

0.001* 
 
 
 
 

0.01* 
 
 
 

0.24 
 
 
 

0.007* 

*p value determined by Chi-square analysis. 

4. Discussion  

The study sought to determine the Hb level in antenatal mothers and their association with various socio-demo- 
graphic characteristics in urban areas in Malaysia. Pregnant women having haemoglobin level of less than 11 
gm/dl, indicating anaemia, face a serious health risk. It is a common cause of morbidity in pregnancy worldwide 
[10]. Lifestyle, work or household income in urban areas may also affect the Hb level among the antenatal mothers 
[11], as indicated in the present study.  

The majority of the antenatal mothers in this study area had Hb levels of more than 11 gm/dl (n = 217; 66%). 
Approximately, 63% (n = 73) of anaemic antenatal mothers at these three antenatal polyclinics were Malays. This 
finding was expected as Malay mothers constitute the majority of antenatal mothers who come for their antenatal 
check-up at the three antenatal polyclinics. In other words, these statistics reflects the proportion of different 
ethnic groups in Malaysian context. A previous larger study conducted by Haniff et al. [2] found that 35% (n = 
1072) antenatal mothers from 56 clinics had Hb levels of less than 11gm/dl. This result was very close to that (n = 
217, 34%) found in the present study. Haniff et al. also found the prevalence of anaemia to be higher among the 
Malays and Indians [2] but, as stated earlier, ethnicity was not a significant factor in the present study.  

Approximately 150 (69%) of the antenatal mothers in this study were in an age range of 21 to 30 years. A 
similar finding was also reported in a study by Sahoo [12] who found that pregnant mothers between 21 - 30 
years of age accounted for the majority (78%) of their study population. However, Haniff et al. [2] reported a 
lower percentage of this age group (54%) among the pregnant women sampled. This present study found no sig-
nificant association between Hb level and age among pregnant mothers. Contrary, the observation by Haniff et 
al. [2] found a significant association between age and low Hb level among pregnant mothers in Malaysia. Sa-
hoo also noted that age was significantly associated with Hb level [12]. This age group (21 to 30 years) is con-
sidered the productive age group; therefore it may have contributed to a higher number of successful pregnan-
cies [13].  
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Most of the participants in the present study (55%) have secondary school education similar to previous study 
54% [2]. This study found that education level was significantly associated with the Hb level of the antenatal 
mothers. The majority of mothers with higher education could be more concerned about their health and the 
health of their foetus. This observation is supported by the findings of a study conducted in the United States 
where it was shown that the chances of anaemia during pregnancy declined with the education level of the 
mother [14]. In the context of the current study, only 19% of antenatal mothers with tertiary education were 
anaemic, whereas anaemia was detected in 43% of the rest of the study group. This shows that antenatal mothers 
with higher education level might have more awareness about the dangers of anaemia to their pregnancy, and 
they therefore made conscious effort to maintain their Hb levels at acceptable levels.  

The majority of the antenatal mothers (n = 137, 63%) in this study were working. Among working mothers, 
27% had Hb levels less than 11 gm/dl, and were therefore anaemic, as compared with almost half 45% of the 
non-working antenatal mothers who were similarly afflicted. This finding consequently suggested a significant 
association between Hb level and antenatal mother’s occupational level. According to Meda et al. [15] antenatal 
mothers’ occupation is significantly associated with anemia in pregnancy. The number of working antenatal 
mothers who had higher Hb levels in this study could be due their contribution to an increased household in-
come that allowed for better nutrition. Consistent with this reasoning, the present study also found a significant 
association between low Hb level and family income. Low family income increased the chances of anaemia in 
pregnant women. The results of this study matched those reported by Frith-Terhune et al. [16] that showed fam-
ily income being positively associated with Hb level.  

5. Conclusion  

Anaemia during pregnancy is hazardous to both mother and foetus. This is a health issue that requires urgent at-
tention in Malaysia as the prevalence of low Hb level is alarming among certain groups. Various socio-eco- 
nomical characteristics of pregnant women such as age, education level, occupation and family income are asso-
ciated with low Hb levels. The findings of this study could provide insights for health care providers to take into 
account these variables in maintaining Hb at safe levels during pregnancy. The current study examined antenatal 
mothers at three urban antenatal polyclinics. Future study is recommended to address the issue of anaemia 
among pregnant mothers in rural areas so as to have a more comprehensive view of the problem.  
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