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Abstract 
The present study estimated the incidence and risk factors of anemia among children in District Dir 

Lower, Khyber Pakhtunkhwa Pakistan. Population of this study was the children who studying in 

primary schools. Two-stage cluster ranked set sampling method was used to identify the 

representative sample from the population. Schools were considered as clusters from which five 

schools were selected randomly. Then, from each selected school 20 children were selected for taking 

information. Finally, 100 children consisting 57 male and 43 male subjects were selected. Data were 

collected using structure questionnaire from the respondents. Anemia was diagnosed using 

recommended standard method. The anemia prevalence was 65% in both male/female children. While 

66.7% male and 62.3% female were anemic in the study area. In order to find the significant risk 

factors of anemia in the study area, logistic regression model was estimated. The model shows that 

gender, malaria, family income and stunting were significantly affecting the prevalence of anemia. 

The study concluded that high percentage primary school children were anemic. Awareness in 

parents is vital regarding risk factors of anaemia. 

Keywords:  Incidence of Anemia, Malaria, Gender, Income, Stunting. 

Introduction 

Anemia is a major public health problem both in developed and developing countries in the world. 

This disease affects adversely human health as well as their economic and social development (WHO, 

2002). The anemia also adversely affects growth and energy level of human. It affects cognitive and 

motor development of children (Baker & Greer, 2010). Anemia is prevalent in all age groups 

particularly in young children in the developing world (Kassebaum, 2014). Globally, over 273 million 

children under age five are suffered from anemia (WHO, 2011). The developing countries have higher 

percentage of anemic children, approximately 39% and 48% incidence in children under and above 

five years old (WHO, 2001). Anemia affects mostly poor population’s health in developing and 

underdeveloped countries, like Pakistan, India, and Bangladesh (WHO, 2008).  

Assefa et al. (2014) conducted study in prevalence and risk factors of anemia in school 

children in Ethiopia. They found 37.5% school children suffer from anemia. Moreover, their study 

reveals that low family income, mothers’ education, intake of plant food, and intake of animal food 

were the factors associated with anemia in children. Latif et al. (2018) conducted a study in Gwadar to 

determine the frequency of anemia in children. Their study showed that 64.6% children (62.9% male 

and 65.9% female) were anemic in the study region which were very higher. Akhtar et al. (2017) 

found prevalence of anemia in various age group of children in Lahore, Pakistan. They found 66.66% 

anemic children in age group 1–3-year, 44% anemic in 4–6-year age group, whereas, age group 7-9 

and 10-12 have 38.88% and 37.18% anemic children, respectively. Habib et al. (2016) found 33.2% 

prevalence of anemia in Pakistani children. Moreover, they found low age, stunting, anemic mother, 

household food insecurity, living in a rural area, being a female child were significant factors 

affecting prevalence of anemia.     

Some studies on incidence of diseases were conducted in district Dir Lower (Ullah et al., 

2009; Ahmad et al., 2015; Akhtar et al., 2016). We believe that very few studies are conducted on the 

anemia and its causes among children in Pakistan especially in Khyber Pakhtunkhwa province. This 
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was the first study carried out in Dir Lower which determine the percentage of anemic children. This 

study conducted with the following objectives, 

 To estimate the percentage of anemic school children in study area using advance sampling 

technique two-stage cluster ranked set sampling.  

 To model the prevalence of anemia and its associated risk factors 

 To investigate the significant risk factors of anemia in school children.  

We used ranked set sampling scheme for selection of subjects from population. 

Material and Methods 

Sampling design and Estimation 

This study was conducted in primary schools of district Dir Lower from October 2021 to May 2022 

after taking permission from the parents of the children. In order to select more representative sample 

from the population, two-stage cluster ranked set sampling method was used, for detail see (Ozturk, 

2019). The cost of testing each subject for anemia is costly therefore two-stage cluster RSS method 

was used. This method utilizes ranking technique which is cost effective. 

The ranked set sampling method (RSS) was developed by Mclntyre (1952) which then modified by 

many researchers. For detail of RSS see Samawi et al. (1996), Amiri et al. (2015), Sevinc et al. 

(2018), Khan & Ismail (2019). 

The procedure of two-stage cluster RSS method can be described as, in first stage select 

clusters (schools) using simple random sampling method. In second stage, from each cluster (school) 

randomly drew 
2n  subjects. These subjects were distributed into n groups each of size n. The subjects 

within each group were ranked with respect to severity of anemia by its symptoms, without doing any 

test of anemia. Then, we selected the lowest ranked anemic subject from the first set, second lowest 

anemic subject from the second group, the procedure was continued until ‘n’ anemic subjects from n
th
 

group were selected.  

  The logistic regression model was used in order to identify the significant risk factors of 

anemia. The reason behind using logistic regression model was the dependent variable was nominal 

i.e. either a subject is anemic or not.  

Diagnostic method 

The individuals can be ranked according to their hemoglobin level through a careful observation of (i) 

heart rate (ii) sore or swollen tongue (iii) breathlessness, or trouble catching a breath (iv) Jaundice, or 

yellowing of skin, eyes, and mouth (v) slow or delayed growth and development. These factors were 

used for ranking the individual from non-anemic to sever anemic. Finally, to diagnose the anemia, a 

medical team consisting of local physicians were hired.  The anemia was diagnosed in children using 

standard method (Boule Medical AB, Spanga, Sweden). 

Results 

Five primary schools from district Dir Lower were selected using two-stage cluster ranked set 

sampling method. Total of 500 children were identified by SRS method from which 100 were finally 

selected for actual screening using RSS method.  

The incidence of anemia in the selected sample was 65% (n=65). In male incidence of anemia 

was 66.7% (n=38) and in females was 62.3% (n=27).  

Demographic characteristics of subjects are shown in Table 1. The Table shows that 60 (60%) 

subjects are suffer from stunning, and 55 (55%) from Malaria. Further, the 20 (20%) of subject have 

family income from Rs. 5000 to Rs. 30000, 55(55%) have Rs. 30001 to Rs. 50000, and 25 (25%) have 

Rs. 50001 or more.  

Table 1.  Demographic characteristics. 

Variable Group Sample %  Anemic Subjects 

 

 

 

Gender Male 57 57.00%  38 (66.7%) 

 
Female 43 43.00%  27 (62.7%) 

Stunning Male/female 60 60.00%  51 (85%) 

Malaria  Male/female 55 55.00%  38 (69%) 

Family Income 5000—30000 20 20%  15 (75.00%) 

 
30001-50000 55 55%  45 (81.81%) 

 
50001 and above 25 25%  5 (20.00%) 
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The result of logistic regression model shown in Table 2, which indicates that malaria, 

children stunning, gender and income were significant factors for incidence of anemia. The coefficient 

of malaria, children stunning, gender is positive related to dependent variable. While income is 

negatively associated to incidence of anemia. Thus, high income family have low chances of anemic 

children and vice versa.  

Table 2 Fitted parameter estimates of logistic regression model with covariates malaria, 

children stunting, gender and family income with standard errors and p-values. 
  Coefficient Standard Error P value 

Constant 1  6.122 0.930 0.030 

Constant 2  8.531 0.993 0.020 

Malaria  0.72 0.009 0.002 

Children Stunting 1.431 0.366 0.040 

Gender  1.291 0.285 0.001 

Income  -0.322 0.020 0.000 

Discussion  

The incidence of anemia among children is very high in Pakistan; especially children belonging to 

low socioeconomic group mostly suffer from this disease.  

In our study, malaria was significantly contributed to the problem of anemia (p=0.002). This 

result is match with the previous study that malaria is risk factor of anemia (Marcelline et al., 2015; 

McElroy et al., 2000; Hotez et al., 2007; Mast et al., 2010). 

Stunting was significantly associated with incidence of anemia (p=0.04). Our finding is 

similar to other studies (Magalhaes and Clements, 2011; Awasthi et al., 2003).  This study further 

reveals that anemia was prevalent more in male than female (p=0.001). This result is similar to Ngesa 

and Mwambi (2014) who found that male is more likely to suffer from anemia than female. We also 

find that the incidence of anemia decreases with increasing income of family (p=0.000). This result is 

similar to Al-Zain (2009).  

Conclusion  
This study investigated the incidence of anemia, and factors affecting its incidence among school 

children. The study found higher incidence rate of anemia in children. Gender, malaria, income and 

children stunting were found the significant risk factors of anemia among children. We recommended 

that the risk factors found in this study should be mange by parents, government and teachers. 

Awareness in public regarding anemia in the study area is necessary for controlling its negative 

effects. This study can be extended by increasing sample size of children in the study area.  
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