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ABSTRACT 
Anaemia is one of the most usual and perverse nutritional troubles in the 

world today. Anaemia gives negative results on cognitive and physical 
development particularly when it occurs among children. Many causes and 
determinants of anaemia have already known worldwide.   This paper is 
reviewing the prevalence of anaemia among children together with its 
determinants in developing countries in Southeast Asia.   Three lists were 
searched and reference lists of relevant articles were checked. Studies that 
stated data on anaemia or haemoglobin levels in children in Southeast Asia 
countries were selected and grouped according to the location. Eighteen 
studies from 8 developing countries in Southeast Asia published on the period 
of 2001 to 2011 were met the inclusion criteria. All of the studies were cross-
sectional without considering aged group, threshold used, year of publication, 
tools use in measuring the Hb level, the rough prevalence of anaemia were 
between 12.1% and 71%. Based on WHO categorization, the prevalence of 
anaemia in Southeast Asia region is categorized to have mild to severe public 
health problem.  Several determinants have been found to have association 
with anaemia in this region which are nutrition deficiencies, infections, 
haemoglobinophaties, socioeconomic factors, parent’s related factors and other 
factors including age and gender. Anaemia is very common among children in 
developing countries in Southeast Asia region with many factors were found to 
have association with this condition. Further research is very crucial especially 
to obtain the best methods in order to overcome anaemia in this population.  
 

Keywords: anaemia, children, determinants, haemoglobin concentration, iron-

deficiency 

 

INTRODUCTION 

Anemia is one of the biggest public health issues that affects several 

groups in the population. Children, women and pregnant women are the 

vulnerable groups who affected by anaemia. Several causes of anaemia are 

already known worldwide. Though the main cause is particularly due to iron 

deficiency, it is a seldom-present separation.   More often it co-occurs with a 
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number of other reasons, such as haemoglobinophaties, infections including 

malaria, tuberculosis, parasitic infections, and other nutritional deficiencies 

including vitamin A and B12, copper, riboflavin, and folate (1). Based on WHO 

(1), anaemia is an indicator of deprived health and nutrition which give many 

adverse effects for population including the increased possibility of maternal 

and child death. Moreover, anaemia especially IDA gives bad effects on 

physical and cognitive growth particularly when it occurs among children. The 

estimated anaemia worldwide is 24.8% which one-quarter of the world’s 

population (2). From that estimation, 47.4% occurs in pre-school age children or 

approximately about 293 million children affected by this problem. The greatest 

number affected by anaemia is in Southeast Asia where 115.3 millions 

preschool-age children (65.5%) are affected (1). The prevalence of anaemia is 

a significant health indicator, which can stipulate information about the difficulty 

of iron deficiency that later on any strategies can be used to overcome the 

problem.  The objective of this  is to review of the  prevalence of anaemia 

among children, together with its determinants based on surveys publised 

between 2001 and 2011 in 8 developing countries in Southeast Asia.   

 

MATERIAL AND METHODS 

Search strategy and selection criteria 

The references of this review were searched using the electronic 

databases PubMed, Medline, and Science Direct which focused original 

research articles on publications from 2000 to 2011. The search terms were 

“anaemia”, “anemia”, “iron status”, “iron-deficiency” and in combination with “ 

Southeast Asia”, “children”, “developing countries”, “Indonesia” , “Malaysia”, 

“Thailand”, “Timor-Leste”, “Philippines”, “Vietnam”, “Burma”, “ Laos”, and 

“Cambodia”. The search was limited to English language research articles and 

those which available in full text (PDF). The dates of search were from 19th of 

September to 18th of October 2011.  Besides the primary studies, this review is 

also including publications and reports World Health Organisation (WHO). The 

references list of publication and reports were reviewed and selected based on 

those which considered relevant to this Review.    
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All original research articles that met the following criteria were included: 

presented data on prevalence or incidence of anaemia either iron-deficiency 

anaemia (IDA) nor non-iron deficiency anaemia (NIDA) in children from 0-17 

years old; the sample size was more than 100; and had a well defined definition 

for anaemia. There was no emphasis given to the study design.  Besides, this 

review is also included research in which other micronutrients deficiencies were 

simultaneously studied.  

 

Definitions and subgroup analysis 

Anaemia in clinical terms is an insufficient mass of RBCs circulating in 

the blood, while in public health expressions anaemia is defined as a 

haemoglobin level below the limits given by WHO (3). Six Hb thresholds or cut 

of points are used by WHO (1) to define anaemia based age or gender group. 

These thresholds are presented in the following table.   

Table 1. Haemoglobin limits used to define anaemia in different 

subpopulations, at sea level  

Age or gender groups Haemoglobin thresholds (g/L) 

Children (0.5-4.99 years) 110 

Children (5.00-11.99 years) 115 

Children (12.00-14.99 years) 120 

Men (≥15 years) 130 

Women 
- Non-pregnant 
- Pregnant 

 
120 
110 

Source: adapted from WHO (1). 

Table 1 shows different cut of point are given to different aged or gender 

groups and there is no threshold used to define anaemia for children who’s 

aged less than 0.5 years old (less than 6 months). Normal haemoglobin (Hb) 

levels vary with age, sex, smoking status, altitude, and physiological status 

including pregnancy. Besides the haemoglobin thresholds, WHO (1, 4) was 

used  prevalence of anaemia to categorize countries by the level of public 

health problem which shows in Table 2.    
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Table 2. Classification of anaemia as a drawback of public health significance 

Prevalence of anaemia (%) Category of public health 

significance  

≤4.9 No public health problem 

5.0-19.9 Mild public health problem 

20.0-39.9 Moderate public health problem 

≥40.0 Severe public health problem 

 (1, 4) 

 

Eighteen original research articles that found were grouped based on 

countries, aged groups of the studies’ participants or population and the 

threshold used to define anaemia.  

 

RESULTS 

Selection of articles 

The combined search retrieved 44 original research articles. The 

duplication of the search results leaving only 30 primary studies which only 18 

original research articles were eligible to be contained in this review.  No 

research article on anaemia in children in Laos was found. Therefore, this 

review only included research articles regarding anaemia in children in 8 

developing countries in Southeast Asia which are Indonesia, Thailand, 

Malaysia, Burma, Vietnam, Cambodia, Philippines, and Timor-Leste.  All of the 

original research articles found were cross sectional studies or surveys which 

were done in certain population groups or area in each country; none of them 

were longitudinal study.   

 

The prevalence of anaemia  

The prevalence of anaemia in children of 8 developing countries is 

presented on the Table 3.  
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Table  3.  Prevalence of anaemia in children in 8 countries in Southeast Asia 

from 2001-2011 

No.  Country Studies Participant
s (aged 
group) 

Threshol
d of 
anaemia 
used 
(g/L) 

Prevalence 
of anaemia 
(%) 

Tools used to 
measure Hb 
level 

1 Indonesia (5) 2.4-10.5 
mo 

110 57 Cyan 
methaemoglobin 
method 

(6) 12-15 yo 120 Girls: 25.8 
Pre-pubertal 
boys: 24.5 
Pubertal boys: 
12.1 

HemoCue 
 

(7) 3-5 mo 
 

110 
100 
90 

71 
37 
13.4 

HemoCue 
 

(8) Girls: 10-12 
yo 

120 21.8 Cyan 
methaemoglobin 
method 
 

(9) 0-59 mo 110 56.1 HemoCue 
 

(10) 6-59 mo 110 15.5 
18.3 

HemoCue 
 

2 Malaysia (11) 2-15 yo 110 41.5 HemoCue 
 

(12) 7-12 yo 120 48.5 HemoCue 
 

3 Philippines 
 

(13) 7-12  yo 
12-14 yo 

>15 yo 

115 
120 
130 

36.9 
38 
38 

Haematology 
analyser 

(14) 12-59 mo 
60-71 mo 

110 
115 

16.1 HemoCue 
 

(15) 7-12 yo 
12-14 yo 

>15 yo 
 

115 
120 
130 

35.1 Haematology 
analyser 

4 Thailand (16) 6-11 yo 
11.1-12.9 
yo 

115 
120 

31 Electronic 
Coulter Counter 
 

5 Cambodia (17) Stunted 
children 
aged 6-36 
mo 

110 71 Electronic 
Coulter Counter 
 

6 Vietnam (18) 5-8 yo 115 25 Cyan 
methaemoglobin 
method 
 

(19) 6-9 yo 110 45 Cyan 
methaemoglobin 
method 

(20) 12-60 mo 
60-72 mo 

110 
115 

53.7 Cyan 
methaemoglobin 
method 
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7 Burma (21) 6-59 mo 110 64.9 HemoCue 
 

8 Timor-
Leste 

(22) 6-59 mo 110 28.4 HemoCue 
 

 

Overall, without considering aged group, threshold used, year of 

publication, tools use in measuring the Hb level, the rough prevalence of 

anaemia in 8 developing countries in Southeast Asia on the period of 2001 to 

2011 were between 12.1% and 71%. This prevalence of anaemia means that 

these countries are classified to have mild to severe public health problem (1). 

Even though six studies were done in Indonesia, these studies cannot be 

compared each other since they have different aged groups as participants, 

with different cut of point used. However, studies which included older children 

(10-15 years old) tend to obtain lower prevalence compared to studies on 

younger age group.   Most of studies used Hb thresholds given by WHO and 

adjusted with the age of subject who participated in the study. However, some 

studies was not using WHO cut of point to define the prevalence of anaemia, for 

example study done by  Van Nhien et al (19), was Hb level <110 g/L to define 

anaemia in children aged 6 to 9 years old which supposed to used Hb level at 

115 g/L as the thresholds. Furthermore, WHO do not provide   Hb level 

threshold for children under 6 months old, therefore a study done in Indonesia 

by de Pee et al (7) used three cut of points to define anaemia, which were 90 

g/L, 100 g/L, and 110 g/L among the participants whose aged were 3 to 5 

months old. When he used 110 g/L as the cut of point, the prevalence of 

anaemia among the participants become very high (71%) compared to if used 

90g/L and 100 g/L which the prevalence were only 13.4% and 37% 

respectively. Howard et al (9) and  Dijkhuizen  et al (5) used  110 g/L , the 

lowest threshold to obtain the prevalence of anaemia among children age less 

than 6 months old in their studies. Most of the studies used HemoCue to 

measure the Hb level. Few studies used cyan methaemoglobin methods, 

haematology analyser, and electronic coulter counter. 

 



Jurnal Virgin, Jilid II, No. I, Januari 2016                                                          ISSN : 2442-2509 

 

95 
 

Determinants of anaemia in children in 8 developing countries in 

Southeast Asia 

As mentioned in WHO (1), many other factors determine and contribute 

to anaemia in children. Studies done in 8 developing countries in Southeast 

Asia were also revealed several determinants which can be seen in the Table 4.  

 

Table  4. Determinants of anaemia in children based on 18 studies in Southeast 

Asia 

Studies Determinants of anaemia 

Nutritional 
deficiencies 

Haemoglobi
nophaties 

Infections Socioecon
omic    

Parent’s 
related 
determinan
ts 

Other 
determinants 

(22) √  √ √   

(11) √  √  √  

(12) √  √ √ √  

(17) √ √     

(7) √    √ √ 

(5) √    √  

(9) √  √  √  

(21) √    √ √ 

(20) √      

(8) √      

(18) √  √    

(13) √  √    

(15) √  √ √   

(10) √   √ √ √ 

(6) √   √  √ 

(14) √   √ √ √ 

(16) √ √    √ 

(19) √      

 

Since  all the studies were cross sectional, temporal or cause-effect 

relationship between anaemia and other factors cannot be establised, however,  

most of these studies assessing and analysing the data using anova and 

regression function from certain statistical software to obtain the significant 

predictors of anaemia.  

 

Nutritional deficiencies  

All studies were mentioned at least one nutritional deficiencies as an 

association with anaemia which is iron deficiency. Several studies also 
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mentioned that anaemia including iron deficiency anaemia is influenced by 

other nutritional deficiency such as underweight, wasted, thinness, stunted (9, 

10, 16, 21, 22), vitamin A deficiency (6, 20), vitamin C deficiency (14), and 

associated with low serum selenium (19).  

 

Haemoglobinopathies 

Two studies revealed the relationship between anaemia and   

haemoglobinopathies in the target population (16, 17). Haemoglobinopathies 

are inherited disorders including thalasemias and sickle-cell anaemia.  

 

Infections 

Several infectious diseases already determined have association with 

anaemia worldwide. Seven references in this review studied the association 

between infectious diseases and the prevalence of anaemia. The infections that 

were studied such as intestinal parasitic infections including trichuriasis, 

schistosomiasis, and hookworm infections (11, 13, 15, 18) . Leenstra (13) found 

that children with high-intensity contamination had a larger risk of iron deficiency 

anemia (adjusted prevalence odds ratio: 6.6; 95% CI: 2.9, 14.7). Diarrheal 

diseases (9, 22) which occurs in the previous two week had a lower Hb 

concentration compared to children who did not suffer from diarrhoea.  Agho et 

al (22) also suggested that children who  had lower average of HB level were  

fro, low land urban region where malaria is common.  

 

Socioeconomic factors 

Low socioeconomic factors have identified have association with 

increase risk in getting anaemia. This revealed in study done by Soekarjo et al 

(6) which mentioned that girls and boys who had higher socioeconomic status 

had a lower venture of being anaemic. A similar result was determined in a 

study undergone in rural Peninsular Malaysia which revealed that the 

prevalence of  IDA was meaningfully higher in schoolchildren who come from 

from low household income (12). Low socioeconomic status was also a 

predictor of anaemia in Philippines together with schistosomiasis and hookworm 
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infections (15).   In contrast with those three studies, result from a cross 

sectional study done by Agho et al (22) in Timor-Leste which found that children 

from wealthiest and conventional households had a significant lower average 

Hb level compared to those who from  poorest household (117g/L vs 120g/L, 

p<0.001). The researcher mentioned the possible explanation for this results 

was because children from lower socioeconomic status households were from 

country area while those families which were from the wealthiest and middle-

class were generally from the low land urban area where malaria is usual (22).  

 

Parents’ related determinants  

Parents’ related determinants in this review are included all mothers’ and 

fathers’ factors that found to be an association with anaemia in their children. 

Eight research which included in this review were studied these determinants. 

Mothers’ Hb level was found to have relationship with Hb level of their children 

particularly among infants (5, 7, 22). Mothers’ and fathers’ educational level 

were also associated with Hb level of the children (7, 9, 10, 12, 14, 21, 22). Only 

one study which done by Agho et al  (22) in Timor-Leste had a opposite result 

than other research that study this determinant. Working mother was also found 

to be a risk factor of anaemia among their children (OR=2.2; 95% CI=1.1-4.1) 

(11)  

 

Other determinants 

The other determinants that found to be significant as predictor of 

anaemia in these 18 studies were included age of the children, gender, and low-

birth-weight. Younger age seem to be a predictor of anaemia in several studies 

(9, 16, 21, 22). Despite, gender had different influenced for predicting Hb level 

in children. Research done in Indonesia and Burma found that male children 

had a higher chance to be anaemic than girls (6, 9, 10, 21). However, research 

undergone in Malaysia revealed that the prevalence of IDA was considerably 

lower in males than females (12). One study noticed that low-birth-weight infant 

had a higher chance to be anaemic compared to the normal-birth-weight ones 

(OR= 1.81; 95%CI= 1.34-2.34)  (7).  
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DISCUSSION 

The prevalence of anaemia in children in 8 developing countries in 

Southeast Asia over the period 2001 and 2011 were lies between 12.1% and 

71%. Overall, the range of the prevalence was quite wide which might be due to 

the differences between aged group of the participants or population, countries 

and time when the data collected.  The least prevalence (12.1%) was obtained 

by study done in Indonesia in 2001 which might be because the research was 

done among pubertal boys with higher socioeconomic status, were older and 

taller (6).  The highest prevalence (71%) was found among infants aged 3-5 

months old and stunted children among 6-36 months old (7, 17). Despite of 

different aged groups were studied and several limitation of several studies as 

mentioned above, the range of the prevalence of anaemia in children gained 

from all studies done has giving an illustration about how big is the problem in 

children in 8 developing countries in Southeast Asia and make these countries 

fall into mild through severe category of anaemia as a public health significant.  

Since diagnostic limits for iron deficiency and anaemia in infants are not 

comprehensively agreed, it was quite difficult to choose cut of point of anaemia 

for children under 6 months old. Using different cut of points for the same 

population or participants is one solution to overcome the problem as research 

done by de Pee in Indonesia (7).  Most of the Hb measurement in these studies 

was done using HemoCue. The measurement of haemoglobin level and other 

red blood cell indicators is good standardized. Laboratories that use particle 

including and sizing kit have access to professional technical support and 

quality control processes such as haematology analyser and electronic coulter 

counter.  
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 Figure 1. Determinants of Anaemia among children in Southeast Asia 

 

Anaemia is normally used as an meter of iron deficiency in population-

based surveys, but iron deficiency is not the only reason of anaemia (3). 

However, all studies in this review are found that at least one nutritional 

deficiency has related to anaemia. A high cases of anaemia is frequently found 

in unindustrialized countries, including in Southeast Asia and particularly where 

diseases such as malaria or hookworm are usual. Four of the studies included 

in this review were determined intestinal parasitic infection as a predictor of 

anaemia (11, 13, 15, 18).  Hookworm infection happens once the blood loss 

exceeds the nutritional supplies of the host, thus developing  iron deficiency 

anaemia (25). Moderate and severe anaemia arising from hookworm infection is 

often related to impaired cognitive ability and effects on school attendance 

among children (25, 26).  Two studies (16, 17) in this review found that 

haemoglobinophaties was a risk factor for anaemia . Other determinants which 

can be classify into intrinsic and extrinsic factors were also found related to the 

prevalence of anaemia. All of these determinants can be illustrated as the 

following figure 1.  

 Intrinsic factors:  

Physiological vulnerability of 

children  

Low-birth-weight 

Age 

Gender 

Genetic haemoglobin disorder 

(haemoglobinophaties)  

Extrinsic factors:  

Parents’ education  

Socioeconomic status 

Mothers’ Hb level  

Exposure to infectious 

disease   

 

 

ANAEMIA 

Nutritional deficiencies 
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LIMITATIONS 

As mentioned before, the study design of all the studies included in this 

review was cross sectional which only give description about the epidemiology 

of anaemia in only a certain point of time.  The cause-effect or temporal 

relationship between dependant variable which was anaemia and independent 

variables or determinants studied cannot be established. Therefore, using 

appropriate statistical analysis weighted these studies to be able to determine 

the predictors of anaemia in children. Furthermore for some population groups 

that classified by WHO in the threshold table. 

 

CONCLUSION AND RECOMMENDATION  

Anaemia is very prevalent in children in Southeast Asia territory. The 

prevalence of anaemia in developing countries in this region based on this 

review was laid between 12.1% and 71% which categorised Southeast Asia has 

mild to severe public health problem regarding anaemia. Many factors were 

found to have association with anaemia.  These factors can be categorised as 

extrinsic and intrinsic factors.  Since all studies in this review were cross-

sectional, no temporal relationship can be obtained between anaemia and the 

other variables studied.  However, many literatures and studies have revealed 

this cause-effect relationship. To overcome and reduce the prevalence of 

anaemia among children in this region, further research or review about public 

health approach is very crucial especially in order to obtain the best methods or 

strategy that can be used, accepted, and afforded by people in Southeast Asia 

region.  
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