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ABSTRACT: 
 
Aims: To estimate the burden and risk factor of Iron Deficiency Anemia (IDA) in preschool children 
attending well-baby clinics in primary health care centers of the National Guard in Jeddah. 
Study design:  Cross Sectional study design 
Place and Duration of Study: This study was carried out in the primary health care centers of the 
National Guard Hospital in Jeddah, Saudi Arabia, which are the specialized polyclinic namely Iskan 
clinic district and Bahra Clinic. The study was started on 26 September, 2018 to January 2020. 
Methodology: A cross-sectional study included all preschool children aged 2-5 years attending well-
baby clinics. Data were collected by distributing a self-developed and validated questionnaire to 
parents or guardians in waiting areas outside the well-baby clinics. 
Results: A total of 286 participants met the inclusion criteria. Anemia was found in 9.8% children. 
The prevalence of IDA among the participants was only 5.9%, but it was the most common compared 
to other types of anemia. The only findings that were found statistically significant with anemia were 
caregiver (P = 0.01), family history (P = 0.001), and use of supplement (P = 0.000).  
Conclusion:  
IDA is still the most prevalent type of anemia; however, it was found in only 5.9% participants. The 
only statistically significant factors associated with anemia were mother caregiver, positive family 
history, and supplement intake. 
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1. INTRODUCTION  
The term "burden of disease" was used by the Harvard School of Public Health, the World Bank, and 
the World Health Organization in the 1990s to define the mortality and long-term health problems 
caused by diseases, accidents, and health conditions in all parts of the globe [1]. Measurement of 
disease burden is critical because the empirical proof is vital for achieving international public health, 
and global health policy should be determined on precise and reliable health data. Badly informed 
strategy could be one of the causes, why efforts to increase public health, endangering the 
achievement of the Development Goals in the health sector. 



 

 

Nothing could be more vital to a parent than assuring that their child grows up healthy and happy. 
The primary concern is for their well-being and safety. Once the child is three to five years old, they 
begin school. Parents are encouraged to make their children express inherent interest and discover 
as much about the environment surrounding them throughout this phase of development, popularly 
known as the "preschool years." This age is crucial due to brain, language, and learning development 
and the need to have some special attention. A youngster also become even more autonomous at 
this age. Some of the common health conditions in preschool kids are gastroenteritis, ear infection, 
cold, anemia, conjunctivitis, asthma, mumps, Pediculosis, measles, pinworm, and many others [2]. 

According to the World Health Organization, Iron Deficiency Anemia is a global dietary problem. At 
least one-third of the population has been anemic at some point in their lives. Anemia is defined as a 
hemoglobin concentration of less than 11 g/dL in children. Anemia was found to be prevalent in 56.6 
percent of the population. 

The significant prevalence of anemia shows that it might be a contributing factor in hospitalization, 
especially given the short length of stay and the likelihood that the patient was anemic at the time of 
enrollment. It could be attributed to the patients' poor overall dietary condition, including their 
microelement intake. Since children are more susceptible to anemia, this is particularly crucial. 
Increased penetration of supplements and fortifying programs, as well as other measures aimed at 
preventing and controlling anemia, are strongly advised [3]. 

As we reviewed the literature, a gap and limited studies regarding assessing the exact burden of iron 
deficiency anemia in preschool children was found. However, the specific risk factors for developing 
iron-deficiency anemia have much more studies when compared to the burden of iron deficiency 
anemia; these risk factors could vary significantly from one country or region to another. Thereby, the 
current study aimed to assess and estimate the burden of iron deficiency anemia among preschool 
children and identify the significant and most common risk factors of iron deficiency anemia in 
National Guard primary health care centers. 
 
2. MATERIAL AND METHODS  
A cross-sectional study was carried out in the primary health care centers of the National Guard 
Hospital in Jeddah, Saudi Arabia, which are the specialized polyclinic namely Iskan clinic district and 
Bahra Clinic. The study was started on 26 September, 2018 to January 2020. 

The study population were preschool children aged 2-5 years who attended the well-baby clinics. The 
sample size was calculated using the EPI info program. Based on a 95% confidence interval, 5% of 
the total targeted population has a 5% margin of error. The estimated sample size was 286 
participants.  

The study was conducted using a self-developed and validated questionnaire to parents or guardians 
in waiting areas outside well-baby clinics. The questionnaire consisted of socio-demographic 
variables like age, gender. Moreover, Clinical variables like past medical history, family history, and 
any associated comorbidities or allergies with anemia were considered. Lastly, nutritional variables 
were considered, including the amount and variety of food consumed throughout the week and 
breastfeeding history. Variables were represented as mean and standard deviation.  

A convenient non-probability sampling technique was employed to collect the data from the 
participants. Data were coded, entered, and analyzed using the Statistical Package for Social 
Science (SPSS) version 23. Qualitative data were expressed in numbers and percentages. Then was 
interpreted using the Chi-square test and Fisher exact test, and a p-value less than 0.05 was 
considered significant. 



 

 

 
3. RESULTS AND DISCUSSION 
A total of 286 preschool children aged 2-5 years were included in this study. The average age of the 
children was 3.6±0.9 years. Around 144 (50.3%) of the participating children were males, while 141 
(49.3%) were females. The average height of the children was 97.9±13.9 cm, and the average weight 
was 16.5 ±12.3 kg. The majority of the children (n=146, 51%) and their caregivers who attended the 
clinic were their fathers, 134 (46.9%) their caregiver were their mothers, and 5 (1.7%) their caregiver 
were their relatives (Table 1, Figure 1). 
 
Table 1: Characteristics of the participants (n=286) 

Variable Mean SD 

Age (Years) 3.6 0.915 

Height (cm) 97.9 13.89 

Weight (Kg) 16.5 12.31 

 
 

 

 

The overall prevalence of anemia among the study participants was 9.8% (Figure 2). 

51.2% 47.1% 
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Figure 1: Caregiver of the participants (n=286) 
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Figure 2: Prevalence of anemia in preschool children 

Among the anemic children (n=26), the most reported type of anemia was IDA (65.4%), followed by 
G6PD anemia (23.1%). The least reported anemia was vitamin D deficiency associated with iron 
deficiency anemia (vitamin D has recently been found to be affecting hepcidin levels besides its role 
in primary iron absorption), anemia of chronic disease, and sickle cell anemia; each of them was 
reported by 3.8% of the children (Table 2). 

 

Table 2: Types of anemia (n=286) 

Type of anemia Frequency Percent 

G6PD 6 2.1% 

IDA 17 5.9% 

Vit-D def. anemia 1 0.3% 

Anemia of chronic disease 1 0.3% 

SCA 1 0.3% 

Not anemic 259 90.6% 

Total 285 99.7% 
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Comparing different socio-demographic factors among children with IDA against those free of IDA, 
children whose caregivers are their mothers had a significantly higher IDA prevalence than others (p-
value = 0.01). Other variables including gender, educational level of parents, parents' marital status, 
parents' occupation, housing, housing type, other caregivers in the absence of parents, and smoking 
of the parents were found to be non-significantly different between IDA groups as the calculated p 
values was found to be 0.953, 0.280, 0.451, 0.764, 0.730, 0.941, 0.183 and 0.208, respectively 
(Table 3). 

Table 3: Association between socio-demographic characteristics and iron deficiency anemia 
in children attending the PHC of NGHA in Jeddah (n=286). 

Variable Category 

IDA 

Total P-value 

Yes 

N (%) 

No 

N (%) 

Gender 

Male 14 (9.7) 130 (90.3) 144 (100) 

0.953 

Female 14 (9.9) 127 (90.1) 141 (100) 

Care Giver 

Father 11 (7.5) 135 (92.5) 146 (100) 

0.010 Mother 16 (11.9) 118 (88.1) 134 (100) 

Relative 0 (0) 5 (100) 5 (100) 

Education 

level of 

parents 

Illiterate 2 (18.2) 9 (81.8) 11 (100) 

0.280 
Elementar

y 
3 (25) 9 (75) 12 (100) 

Intermedia 1 (4.3) 22 (95.7) 23 (100) 



 

 

te 

High 

school 
12 (10.1) 107 (89.9) 119 (100) 

University 10 (8.3) 110 (91.7) 120 (100) 

Parents 

marital status 

Married 27 (9.7) 250 (90.3) 277 (100) 

0.451 Divorced 1 (25) 3 (75) 4 (100) 

Widow 0 (0) 5 (100) 5 (100) 

Parents 

occupation 

Student 2 (22.2) 7 (77.8) 9 (100) 

0.764 

Employed 16 (9.9) 145 (90.1) 161 (100) 

Retired 0 (0) 6 (100) 6 (100) 

Housewife 10 (9.3) 97 (90.7) 107 (100) 

Housing 

Rental 16 (11) 130 (89) 146 (100) 

0.730 

Owned 12 (8.7) 126 (91.3) 138 (100) 

Housing type RV 7 (10.4) 60 (89.6) 67 (100) 0.941 



 

 

Apartment 18 (9.3) 175 (90.7) 193 (100) 

Traditional 

housing 
2 (9.1) 20 (90.9) 22 (100) 

Other 

caregivers, in 

the absence of 

parents 

Relatives 21 (9.9) 191 (90.1) 212 (100) 

0.183 

Housemai

d 
1 (4.8) 20 (95.2) 21 (100) 

Nursery 2 (40) 3 (60) 5 (100) 

Other 4 (9.1) 40 (90.9) 44 (100) 

Smoking  17 (8.4) 186 (91.6) 203 (100) 0.208 

 
 
Comparison of family history, allergy, and supplement or medication intake by the children with IDA 
revealed that children with a family history of anemia had a significantly higher IDA prevalence than 
those without a family history (20.3% vs. 6.5%) (P =0.001). Also, a significantly higher prevalence of 
IDA was observed among children taking supplements than children not taking supplements (30.3% 
vs. 7.1%) (P = 0.000). Other variables were found to be non-significantly different between IDA 
groups (Table 4). 

Table 4: Association between family history, allergy, and supplement or medication intake and 
IDA in preschool children attending the PHC of NGHA in Jeddah (n=286) 

Variable Category 

IDA 

Total P-value 

Yes 

N (%) 

No 

N (%) 



 

 

Family history 

of anemia 

Yes 14 (20.3) 55 (79.7) 69 (100) 

0.001 

No 14 (6.5) 202 (93.5) 216 (100) 

Other 

comorbidities 

Yes 7 (15.9) 37 (84.1) 44 (100) 

0.138 

No 21 (8.7) 221 (91.3) 242 (100) 

Allergy to 

medication 

Yes 1 (14.3) 6 (85.7) 7 (100) 

0.685 

No 27 (9.7) 252 (90.3) 279 (100) 

Allergy to food 

Yes 6 (21.4) 22 (78.6) 28 (100) 

0.085 

No 27 (10.5) 231 (89.5) 258 (100) 

Taking 

supplements 

Yes 10 (30.3) 23 (69.7) 33 (100) 

0.000 

No 18 (7.1) 235 (92.9) 253 (100) 

Taking 

medications 

Yes 2 (20) 8 (80) 10 (100) 

0.269 

No 26 (9.4) 250 (90.6) 276 (100) 

 
Breastfeeding variables which include breastfeeding, duration of breastfeeding, types of milk used 
with breastfeeding and for children who were not breastfed and duration of feeding in not breastfed 
children were compared among children with IDA against those free of IDA; the results showed that 
there is no significant association between these variables and IDA (Table 5). 

Table 5: Association between Breastfeeding and IDA in preschool children attending the PHC 
of NGHA in Jeddah (n=286) 



 

 

Variable Category 

IDA 

Total P-value 

Yes 

N (%) 

No 

N (%) 

Breastfeedin

g 

Yes 23 (10.7) 192 (89.3) 215 (100) 

0.369 

No 5 (7) 66 (93) 71 (100) 

Duration of 

breastfeedin

g 

1-6 months 13 (13.7) 82 (86.3) 95 (100) 

0.355 6-12 months 2 (5.1) 37 (94.9) 39 (100) 

1-2 years 8 (10.1) 71 (89.9) 79 (100) 

Types of milk 

used with 

breastfeedin

g 

Purely 

breastfed 
23 (10.7) 192 (89.3) 215 (100) 

0.790 

Industrialized 

milk 
5 (7.5) 62 (92.5) 67 (100) 

Pasteurized 

milk 
0 (0) 3 (100) 3 (100) 

Fresh milk 0 (0) 1 (100) 1 (100) 

Type of milk 
Industrialized 5 (7.5) 62 (92.5) 67 (100) 0.790 



 

 

for children 

who are not 

breastfed 

milk 

Pasteurized 

milk 
0 (0) 3 (100) 3 (100) 

Fresh milk 0 (0) 1 (100) 1 (100) 

Duration of 

feeding in 

not breastfed 

children 

1-6 months 0 (0) 4 (100) 4 (100) 

0.229 6-12 months 1 (25) 3 (75) 4 (100) 

1-2 years 3 (4.9) 58 (95.1) 61 (100) 

 
 
Comparison of nutritional intake and IDA revealed that children who did not eat sugars had a 
significantly higher prevalence of IDA compared to those who eat sugars 1-2 per week, 3-4 per week, 
or daily (P =0.029). Other variables were found to be not significantly different between IDA groups 
(Table 6). 

Table 6: Association between nutritional intake and IDA in preschool children attending the 
PHC of NGHA in Jeddah (n=286) 

Food source 

Times per 

week 

IDA 

Total P-value 

Yes 

N (%) 

No 

N (%) 

Meat, chicken, 

and fish 

(Protein food) 

Does not eat 3 (23.1) 10 (76.9) 13 (100) 

 0.262 

1-2 per week 8 (12.9) 54 (87.1) 62 (100) 



 

 

3-4 per week 10 (8) 115 (92) 125 (100) 

Daily 7 (8.1) 79 (91.9) 86 (100) 

Vegetables 

and fruits 

Does not eat 0 (0) 15 (100) 15 (100) 

0.131 

1-2 per week 12 (12.5) 84 (87.5) 96 (100) 

3-4 per week 6 (5.8) 97 (94.2) 103 (100) 

Daily 10 (13.9) 62 (86.1) 72 (100) 

Dairy 

products 

Does not eat 0 (0) 3 (100) 3 (100) 

0.325 

1-2 per week 0 (0) 17 (100) 17 (100) 

3-4 per week 5 (7.2) 64 (92.8) 69 (100) 

Daily 23 (11.7) 174 (88.3) 197 (100) 

Carbohydrate

s 

Does not eat 2 (33.3) 4 (66.7) 6 (100) 

0.254 

1-2 per week 2 (9.1) 20 (90.9) 22 (100) 

3-4 per week 8 (10.7) 67 (89.3) 75 (100) 

Daily 16 (8.7) 
167 ( 

183 (100) 



 

 

91.3) 

Lentils 

Does not eat 15 (15) 85 (85) 100 (100) 

0.183 

1-2 per week 10 (7.5) 124 (92.5) 134 (100) 

3-4 per week 2 (5.7) 33 (94.3) 35 (100) 

Daily 1 (5.9) 16 (94.1) 17 (100) 

Dry fruits 

Does not eat 13 (15.3) 72 (84.7) 85 (100) 

0.370 

1-2 per week 12 (8.8) 125 (91.2) 137 (100) 

3-4 per week 3 (7) 40 (93) 43 (100) 

Daily 0 (0) 20 (100) 20 (100) 

Sugars 

Does not eat 3 (50) 3 (50) 6 (100) 

0.029 

1-2 per week 3 (8.1) 34 (91.9) 37 (100) 

3-4 per week 6 (10.5) 51 (89.5) 57 (100) 

Daily 16 (8.6) 170 (91.4) 186 (100) 

Caffeine Does not eat 22 (11.7) 166 (88.3) 188 (100) 0.395 



 

 

1-2 per week 4 (6.9) 54 (93.1) 58 (100) 

3-4 per week 2 (7.7) 24 (92.3) 26 (100) 

Daily 0 (0) 14 (100) 14 (100) 

 

Iron deficiency anemia is a well-known dietary problem, and it is the most common nutritional disease 
in children and pregnant women. Hence children are more susceptible to anemia; as reported in the 
study by Awasthi S. et al., [4], it is crucial to study the burden and risk factors regarding (IDA). This 
study was aimed to estimate the burden of disease of Iron Deficiency Anemia (IDA) in preschool 
children attending well-baby clinics in primary health care centers of the National Guard in Jeddah. 

The overall prevalence of anemia among the study participants was 9.8%, of a total of 286 
participants included in this study. A slightly lower prevalence was found in a harmonious study 
conducted by Zho et al., showing a prevalence of only 6.2% among preschool children [5]. A higher 
prevalence of anemia was reported by Fançony et al., 2020 [6], who stated that anemia was found in 
44.4% children. Another higher prevalence of anemia was reported in a study conducted in India by 
John et al., 2019 [7], who found that anemia was 30%. In a survey carried out in Saudi Arabia by 
Alqahtani et al., 2019 [8], the prevalence of anemia was 26.4% but the highest prevalence was 
reported in another study, showing the prevalence of anemia among preschool children reaching 
more than 70% [9]. 

Our results revealed that the most reported type of anemia was IDA (65.4%) followed by G6PD 
anemia (23.1%), which is similar to the findings of Fançony et al., 2020 [6] and the results of other 
study conducted by Da Silva et al., [10], who found that the most prevalent type of anemia is IDA 
(46.0%). 

Comparing different socio-demographic factors among children with IDA against those free of IDA, 
children whose caregivers are their mothers had a significantly higher IDA prevalence than others (p-
value = 0.01). Other variables were found to be not significantly different between IDA groups. This 
result is similar to results reported by Hussein et al., 2014 [11]. They found that the prevalence of 
anemia was not significantly associated with any of the studied demographic and socioeconomic 
factors (sex, economic status of the family, mother's literacy, or family size). Also, a similar result was 
reported in a study carried out by John et al., 2019 [7]. They stated that equal proportion (P = 0.84) of 
boys (25.0%) and girls (26.4%) and a similar proportion (P = 0.75) of well-nourished (26.2%) and 
moderately nourished (23.3%) had IDA; this was also found to be contradictory to other study 
conducted by Sudha et al., showing higher prevalence of iron deficiency anemia among females 
when compared to males by more than 32% [12] While in a study conducted by Faysal et al., 2020 
[13], more male children were affected by IDA than females. 

In this study, Breastfeeding variables which include breastfeeding, duration of breastfeeding, types of 
milk used with breastfeeding, and for children who were not breastfed and duration of feeding in not 
breastfed children, did not have a significant effect on the prevalence of IDA. Similar findings were 
found in another study conducted by Kounnavong et al., who reported no effect of breastfeeding in 



 

 

the prevalence of IDA [14]. In contradiction to the study conducted by Fançony et al., 2020 [6] 
reported that among 6-to-23-month-old children, IDA was associated with continued breastfeeding. 
 
4. CONCLUSION 
 
IDA is still the most prevalent type of anemia; however, it was found in only 5.9% participants. The 
only statistically significant factors associated with anemia were mother caregiver, positive family 
history, and supplement intake. Further studies are required to identify the highly prevalent and high-
risk areas of IDA. 
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