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Abstract 

Background.  

   Anemia is one of the most common nutritional deficiency diseases observed globally and affects 

more than a quarter of the world’s population. Globally, 41.8% pregnant women and close to one 

third of non-pregnant women (30.2%) are Anemic. Anemia during pregnancy contributes to 20% of 

all maternal deaths and it increases the risks of fetal, neonatal and overall infant mortality. 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 
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likelihood that the patient was anemic at the time of enrollment. 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.  

Aim of the study: To assessment Prevalence and Burden of disease of Anemia among Infant 

attending well-baby clinic at Primary Health Care Centres, Makkah Al-Mokarramah, 2022.  

Methods. A cross-sectional study was conducted at Makkah Al-Mokarramah primary healthcare 

centers (Al-Ka’akyah) in September, 2022. Infants who visited the well-baby clinic for 

vaccination/routine follow-up were selected through convenience sampling technique. A 

questionnaire filled out by the researcher through an interview with the mother of infants was 

utilized for data collection.  

Results. Concerning the mother-related factors, Anemia was more significantly reported among 

infants delivered by caesarean section compared to those delivered by normal vaginal delivery 

(53.8% versus 20.9%, P=0.011). History of postpartum Anemia /depression among mothers was 

significantly associated with Anemia among infants (P<0.001). Infants whose mothers had history 

of chronic illness were more likely to have Anemia compared to those without such history (71.4% 

versus 20%, P=0.001). Both maternal and family histories of iron deficiency Anemia and parental 

hemoglobinopathies were significantly associated (P=0.005, P<0.001, P=0.003) with the Anemia of 

the participants, respectively.  

Conclusion. Anemia among Infant is still the most prevalent type of anemia; however, a gap in 

assessment to Anemia is a common problem among infants aged one year in Makkah Al-

Mokarramah as it affects almost one-quarter of them also iron deficiency anemia is still the most 

prevalent type of anemia. 

 

Keywords: Prevalence, Burden, Anemia, Infants, well-baby clinic, PHC.  

 

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. [2] 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.[3] Anemia is 

one of the most common disorders affecting infants in both developed and developing countries [4]. 
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This condition is caused by various underlying pathologic and nutritional processes [5]. 

Categorization of Anemia as microcytic, normocytic, or macrocytic based on the mean corpuscular 

volume will aid in the workup and management. Microcytic Anemia due to iron deficiency is the 

most common type of Anemia in children. The AAP and the World Health Organization (WHO) 

recommend routine screening for Anemia at 12 months of age. Iron-deficiency Anemia (IDA) can 

be associated with cognitive, social and emotional problems [6], anemia is a condition in which the 

number of red blood cells and consequently their oxygen-carrying capacity is insufficient to meet 

all the body’s physiologic needs which are vary with a person’s age, gender, altitude, smoking and 

different stages of pregnancy. Iron deficiency is thought to be the most common cause of anemia 

globally, but some other nutritional deficiencies (including foliate, vitamin B12 and vitamin A), 

acute and chronic inflammation, parasitic infections, and inherited or acquired disorders can cause 

anemia[7]. Anemia is estimated to contribute to more than 115,000 maternal deaths and 591,000 

perinatal deaths globally per year [8]. Anemia is very high (ranging between 80~90%) in 

preschoolchildren, adolescent girls pregnant and lactating women[9]. There are about 1.2 billion 

adolescents in the world, which is equal to 1/5th of the world’s population and their numbers are 

increasing.[10] 

  Anemia is considered a problem throughout the world that can affect the neurodevelopment and 

behaviour of infants [11]. According to statistics in the Kingdom of Saudi Arabia (KSA), the group 

below five years represents about 16% of the total population, implying that important concerns in 

this age group should be a priority especially diseases like Anemia. Moreover, recent studies 

concerning the prevalence and determinants of Anemia are very limited in KSA[12] In developing 

countries, the cause of Anemia during pregnancy is multifactorial and includes nutritional 

deficiencies of iron, foliate, and vitamin B12 and also parasitic diseases, such as malaria and 

hookworm. Iron deficiency is the cause of 75% of Anemia cases during pregnancy [13]. HIV 

infection is also implicated with high prevalence of Anemia in sub-Saharan Africa [14]. Iron 

deficiency Anemia affects the development of the nation by decreasing the cognitive and motor 

development of children and productivity of adults [15]. Nothing could be more vital to a parent 

than assuring that their child grows up healthy and happy. The primary concern is for their 

wellbeing and safety. Once the child is three to five years old, they begin school. [16] 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, 
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anemia, conjunctivitis, asthma, mumps, Pediculosis, measles, pinworm, and many others [17]. 

 

Review of literatures 

   Study done reported higher prevalence in Eastern Region of Saudi Arabia (41.3%) [18] and in 

Egypt (43%) [19]. However, quite similar prevalence (24.9%) was observed in infants aged 12 

months in a study in China [20]. Similar to our finding, a recent national study in Qatar [21] showed 

a prevalence of 23.5% using a cut-off point of hemoglobin as <11.1 g/dL. Other studies in Arab 

countries like Erbil and Iraq showed prevalence of Anemia and iron deficiency Anemia among 

infants aged 12–24 months to be 53% and 30%, respectively [22]. In Estonia, the prevalence of 

Anemia among infants aged 9–12 months was 9.4% using a cut-off value for Hb of 10.5 mg/dL 

[23]. A study carried out in 11 European countries among infants aged 12 months revealed a 

prevalence of Anemia as 9.4% [24]. The difference in the rates of Anemia in the current and other 

studies could be explained by the difference in the socio-cultural background of different 

communities, the inclusion criteria as well as different cut-off levels of Hb% used in various 

studies . 

   Many studies support the fact that Anemia is common among infants who fed on exclusive milk 

for longer duration due to relatively low iron contents in breast milk [25-26] 

This observation can be attributed to the less bioavailable iron of vegetable origin in food items 

[21]. Further investigation of this point is recommended. Iron supplementation should be 

considered for infants as it has been confirmed that infants on iron supplementation had higher 

mean corpuscular volume and hemoglobin concentration [23,26 ] 

Regarding social factors, maternal smoking was a significant factor for developing Anemia of 

infants. Pateva and others [27] reported a negative influence of maternal smoking on neonatal body 

iron. In addition, Rao and Georgieff [28] reported that maternal smoking could result in intrauterine 

growth restriction, and consequently reducing iron stores. In terms of birth order, infants the first 

birth order were less likely to develop Anemia compared to others. This is related to the published 

work Ray and colleagues [29] 

 infants with history of parental haemglobinopathies or congenital hemoglobinopathies were at 

higher risk for develop in Anemia. The same has been mentioned by Ghosh and colleagues [30] 

 

Rationale 

   In developing countries, the cause of Anemia during pregnancy is multifactorial and includes 

nutritional deficiencies of iron, folate, and vitamin B12 and also parasitic diseases, such as malaria 

and hookworm. Iron deficiency is the cause of 75% of Anemia cases during pregnancy. HIV 
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infection is also implicated with high prevalence of Anemia in sub-Saharan Africa. Iron deficiency 

Anemia affects the development of the nation by decreasing the cognitive and motor development 

of children and productivity of adults. Despite its known effect on the population, the infants, 

weaning and introducing solid and semisolid foods at 4-6 months of age are very much encouraged 

as well as the screening for Anemia at age of 12 months for all infants attending PHCCs, to have a 

clearer sight regarding the problem in Makkah Al-Mokarramah the available data regarding the 

determinants of Anemia during pregnancy in Saudi Arabia. 

 

Aim of the study: To assessment Prevalence and Burden of disease of Anemia among Infant 

attending well-baby clinic at Primary Health Care Centers, Makkah Al-Mokarramah, 2022. 

 

Materials and Methods 

  Study Design.  

This cross-sectional study was conducted at Al-Ka’akyah PHCCs, Makkah Al-Mokarramah, chosen 

through simple random sampling using random number generator. 

 

 Study setting: 

   At the beginning of the selection, the researcher selected 3PHCCs (Al-ka'akyah, Kuday, Al-

Eskan,) among 85 PHCCs inside Makkah Al-Mokarramah (source; Ministry of Health) to be 

subjected to randomization. These 85 PHCCs have available facilities and capable to conduct the 

hemoglobin at limited time in January 2021. Al-Khaldyah and Al-Ka’akyah PHCCs, which include 

several clinics such as chronic disease, general, antenatal, dressing, dietitian, dental, vaccination, 

and well-baby clinic, are one of the modalities health care centers at the ministry of health (MOH) 

that provide well-baby clinic services among other similar clinics in the Western region. Well –

baby clinic works two days per week with a target population almost of 150 infants per month.  

 

Study Population.  

  Infants who are visiting Al-Khaldyah and Al-Ka’akyah PHCCs for vaccination or routine follow-

up in the well-baby clinic were selected through convenience sampling technique. Infantile period 

ranges from 28 days till 1 year of age.  

 

Sample Size 

  The sample size was estimated to be 99 using Raosoft calculator, following the criteria of 95% 
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confidence level and 5% margin error, and with the assumption from the literature that the 

prevalence of Anemia among infants in Saudi Arabia is 24.9% and knowing that well-baby clinic is 

covering about 150 infants per month. 

 

Sampling Techniques 

  Makkah City Regarding health care center selection, there are three health care sectors inside 

Makkah Al-Mukarramah which are Al-Ka'akya, Al-Zahir and Al-Adl. By using simple random 

sample technique (by using randomizer.org), health care sector was selected. health care sector 

which was enumerated from 1 to 12. Again, by using simple random sample technique primary 

health care center was selected (by using randomizer.org website). well-baby clinic, are one of the 

modalities health care centers at the ministry of health (MOH) that provide well-baby clinic services 

among other similar clinics in the Western region. Well –baby clinic works two days per week with 

a target population almost of 150 infants per month. To collect data from sample size, the researcher 

needs nearly 20 patients per day to collect desired sample size. The researcher has been selecting 

every 4th patient to cover the sample size during data collection period. 

 

Inclusion Criteria 

  All healthy infants attending Al-Khaldyah and AL-Ka’akyahwell-baby clinic for vaccination or 

regular follow up was considered as the inclusion measure. 

 

Exclusion Criteria. 

  An infant with chronic or acute illness was set as the exclusion criteria. 

 

Data Collection Tools and Techniques. 

  The study involved the use of questionnaire filled by the researcher through an interview with the 

mother of infants. After the preparation by the researcher and modification by the supervisor, the 

questionnaire was tested for validity and reliability and was accepted as the result matched more 

than 80%. Furthermore, the result of hemoglobin was attached in the form weekly. The 

questionnaire was designed in English version and was translated to Arabic language, specifically 

the following sections: demographic data, determinants of Anemia , social part, dietitian and level 

of infant hemoglobin. For the collection part, the researcher gave the official acceptance paper from 

health affairs to the manager of each PHCC. The researcher filled out the questionnaire in the 

course of interview with the mother of infants at the well-baby clinic on working days.  
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Data Entry and Analysis.  

  Data were collected by hand then coded before entry. Afterwards, the data were entered using the 

statistical product and service solutions (SPSS version 24). Analysis was carried using Chi-square 

test to test for association between categorical variables. Fischer Exact test was applied in case of 

small frequencies. Student`s t-test was used to compare means of two different groups. Significance 

was determined at p-value <0.05. 

The researcher classified the result of the hematological parameters of infants as Anemic at the 

level of HB < 10.5 mg/dl). 

 

Pilot Study/Pretesting.  

   A pilot study was conducted at Al-Ka’akyah PHCC considering 10% of the sample size. The 10% 

of the total sample 99 was chosen and were not included in the main study. This was done to test 

the wording of the questionnaire and feasibility of the methodology.  

 

Ethical Consideration.  

   Permission from the Makkah joint program of family medicine and Directorate of Health Affairs 

of the Holy Capital Primary Health Care were obtained. All information was kept confidential and 

results will be submitted to the department as feedback. 

Budget : Self-funded. 

 

Results  

Socio-demographic Characteristics of Mothers and Infants 

 

Table 1: Socio-demographic characteristics of the studied infants (n=99). 

Characteristics Frequency Percentage 

Gender 

  Male 

  Female 

 

54 

45 

 

54.5 

45.5 

Nationality 

  Saudi 

  Non-Saudi 

 

99 

0 

 

100 

0.0 

Living status 

 With both parents 

 With mother only 

 

94 

5 

 

94.9 

5.1 
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Birth order 

 First 

 Others 

 

27 

72 

 

27.3 

72.7 

Birth weight, kg 

 ≤3 

 >3 

 

16 

83 

 

16.2 

83.8 

 

  Table 2: Socio-demographic characteristics of the studied mothers (n=99). 

Characteristics Frequency Percentage 

Nationality 

Saudi 

 

 

 98 

 

 

99.0 

Age (years) 

Range 

Mean±SD 

 

23-45 

28.8±3.7 

Educational level 

Elementary school 

Intermediate school 

Secondary school 

Higher education 

 

1 

15 

39 

44 

 

1.0 

15.2 

39.4 

44.4 

Job status 

House wife 

Worker,<8 hours/day 

Worker,≥8 hours/day 

 

72 

15 

12 

 

72.7 

15.2 

12.1 

Post-partum maternity leave* 

Yes  

No  

 

21 

7 

 

75.0 

25.0 

Exclusively breastfeeding 

Yes 

No 

 

19 

80 

 

19.2 

80.8 

  *for working mothers (n=28) 

Ninety-nine ( 1 year old) infants have included in the study wherein males represent 54.5% of them 

(Table 1,2). All were of Saudi- nationality and majority of them (94.9%) live with both parents. 

Slightly more than one-quarter of them (27.3%) were first birth order. More than three-fourth 
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(83.8%) had weight of >3 kg. For their respective mothers, all (99%) except one were Saudis, 

having the age to range between 23 and 45 years with a mean of 28.8 years (SD=3.7). Roughly 80% 

(80.8%) were reported to not exclusively breastfeeding. Majority of them attained either secondary 

school (39.4%) or higher education level (44.4%). In terms of job status, most of them (72.7%) 

were house wives. Post-partum maternity leave was mentioned by 75% of those who are workers. 

 

Table 3 Distribution of Anemia -related Factors among Mothers and Infants 

Characteristics Frequency Percentage 

History of chronic diseases 

Yes 

No 

 

3 

96 

 

3.0 

97.0 

History of other acute diseases in the last 

2 weeks 

Yes 

No 

 

 

33 

66 

 

 

33.3 

66.7 

History of chronic use of medication 

Yes 

No 

 

3 

96 

 

3.0 

97.0 

History of congenital 

hemoglobinopathies 

Yes 

No 

Don`t know 

 

 

1 

69 

29 

 

 

1.0 

69.7 

29.3 

History of hospital admission 

Yes 

  Preterm 

  Jaundice 

  Respiratory problems 

  Cardiac problems 

No 

 

9 

1 

2 

4 

2 

90 

 

9.1 

1.0 

2.0 

4.1 

2.1 

90.9 
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Age of weaning (months) 

<6 

≥6 

Never breast fed 

No weaning yet 

 

8 

46 

1 

44 

 

8.1 

46.5 

1.0 

44.4 

Weight growth rate based on Saudi 

growth chart for weight 

<3% percentile 

Normal (3-97% percentile) 

>97% percentile 

 

 

13 

86 

0 

 

 

13.1 

86.9 

0.0 

Height growth rate based on Saudi 

growth chart for height 

<3% percentile 

Normal (3-97% percentile) 

>97% percentile 

 

 

1 

98 

0 

 

 

1.0 

99.0 

0.0 

Head circumference growth rate based 

on Saudi growth chart for head 

circumference 

<3% percentile 

Normal (3-97% percentile) 

>97% percentile 

 

 

 

2 

97 

0 

 

 

 

2.0 

98.0 

0.0 

 

   Table 3 presents the distribution of the infant-related factors towards Anemia. Only 3% had 

history of chronic diseases and chronic use of medications whereas 33.3% had history of acute 

illness in the last 2 weeks. Congenital hemoglobinopathies was observed among only one case 

(1%). Hospital admission due to preterm, jaundice, and respiratory or cardiac problems was 

reported among 9 infants (9.1%). Age of weaning was 6 months or more among 46.5% of infants 

while 44.4% reported no weaning yet. However, majority of the infants were described as “Normal” 

(3-97% percentile) in terms of weight rate (86.9%), height rate (99.0%) and head circumference 

growth rate (98.0%) based on Saudi growth chart for these parameters. Table 4 shows the mother-

related factors related to Anemia. Mode of delivery was normal (vaginal) among majority of them 

(86.9%). Only 3% of them mentioned that they had post-partum Anemia /depression. Maternal iron 

deficiency Anemia was reported by only one mother (1%) whereas family history of iron deficiency 

Anemia was reported among 14 mothers (14.1%). Only one mother (1%) had Parental 
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hemoglobinopathies. 

 

Table 4: Distribution of Anemia -related factors among mothers (n=99). 

Characteristics Frequency Percentage 

Mode of delivery 

Normal vaginal 

Cesarean section 

 

86 

13 

 

86.9 

13.1 

Post-partum Anemia /depression 

Yes 

No 

Don’t` know 

 

3 

75 

21 

 

3.0 

75.8 

21.2 

Maternal health problems 

Yes 

No 

Don`t know 

 

7 

90 

2 

 

7.1 

90.9 

2.0 

Maternal iron deficiency Anemia  

Yes 

No 

Don`t know 

 

1 

53 

45 

 

1.0 

53.5 

45.5 

Family history of iron deficiency Anemia  

Yes 

No 

Don`t know 

 

 

14 

73 

12 

 

 

14.1 

73.8 

12.1 

Parental hemoglobinopathies 

Yes 

No 

Don`t know 

 

1 

65 

23 

 

1.0 

65.7 

33.3 

 

Nutritional Information 

   Table (4,5) show the regard to nutritional information, the use of food supplements/vitamins for 

infants was reported by the mothers to be 46.5% (Table 5). Age of introducing food to infants was 6 

months among 45.5% of them while it was 4 months among 30.3%. Most of the mothers reported to 

provide 2-3 meals for their infants/day (72.7%) and vegetables/fruits as a type of introduced food 
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(62.6%). Also, majority (83.8%) prepared the food by themselves for their infants. Exclusive breast 

feeding was reported among 13 infants in the first 6 months of age (13.1%), and the history of 

eating canned food was mentioned by 66.7% of the participants. 

 

Table 5: Nutritional information of the participants (n=99). 

Characteristics Frequency Percentage 

Infant`s using of food 

supplements/vitamins 

Yes 

No 

 

 

46 

53 

 

 

46.5 

53.5 

Age of introducing food to infants 

(months) 

4 

6 

9 

 

 

30 

45 

24 

 

 

30.3 

45.5 

24.2 

Number of meals per day 

One 

Two-Three 

≥four 

 

25 

72 

2 

 

25.3 

72.7 

2.0 

Type of food 

Vegetables/fruits 

Mixed 

 

62 

37 

 

62.6 

37.4. 

Who prepared food 

Mother 

Others 

 

83 

16 

 

83.8 

16.2 

Mode of infant feeding 

Exclusive breast feeding 

Artificial milk 

Both 

 

13 

5 

81 

 

13.1 

5.1 

81.8 

History of eating canned food 

Yes 

No 

 

33 

66 

 

33.3 

66.7 
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Association between Mother/Infant-related Factors and Anemia  

   Using Chi-square and Fischer extract test, Anemia among infants was found to be more 

significantly reported among mothers who attained elementary and intermediate educational levels 

(60-100%, P=0.002), mothers working 8 hours or less per day (46.7%, P =0.021) and to those with 

no history of post-partum maternity leave (71.4%, P=0.009) as shown in Table 6. On the other 

hand, Anemia showed no significant association with maternal nationality and age. In terms of 

infant characteristics, results showed that infants of the first birth order were less likely to develop 

Anemia compared to others (11.1% versus 30.6%, P=0.038) as a result of Fischer extract test (Table 

7). All infants with history of chronic diseases and chronic use of medications compared to 22.9% 

of those without these histories had Anemia (P=0.015). Slightly less than half (45.5%) of infants 

with history of other acute diseases in the last 2 weeks compared to 15.2% of those without such 

history had Anemia (P=0.001). History of congenital hemoglobinopathies was significantly 

associated with Anemia among infants (P=0.002). Infants who had history of hospital admission 

were more likely to develop Anemia than others (77.8% versus 20%, P=0.001). Age of weaning and 

weight growth rate based on Saudi growth chart for weight were also significantly associated with 

development of Anemia (P<0.001 and 0.001), respectively. Infants with history of exclusive breast 

feeding were more likely to develop Anemia compared to others (63.2% versus 16.2%, P<0.001). 

The gender, living status, birth weight, height and head circumference growth rate based on Saudi 

growth chart for height and head circumference growth rates of infants were not significantly 

associated with Anemia. 

 

Table 6: Association between socio-demographic characteristics of mothers and  

development of Anemia among infants. 

 

Characteristics 

Anemia   

P-value No 

N=74 

Yes 

N=25 

Nationality 

Saudi (n=98) 

Non-Saudi (n=1) 

 

74 (75.5) 

0 (0.0) 

 

24 (24.5) 

1 (100) 

 

0.253** 

Age (years) 

Mean±SD 

 

28.5±2.9 

 

29.7±5.4 

 

0.182˚ 
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Educational level 

Elementary school (n=1) 

Intermediate school (n=15) 

Secondary school (n=39) 

Higher education (n=44) 

 

0 (0.0) 

6 (40.0) 

32 (82.1) 

36 (81.8) 

 

1 (100) 

9 (60.0) 

7 (17.9) 

8 (18.2) 

 

 

0.002* 

Job status 

House wife (n=72) 

Worker,<8 hours/day (n=15) 

Worker,≥8 hours/day (n=12) 

 

54 (75.0) 

8 (53.3) 

12 (100) 

 

18 (25.0) 

7 (46.7) 

0 (0.0) 

 

 

0.021* 

Post-partum maternity leave 

(n=28) 

Yes (n=21) 

No (n=7) 

 

 

18 (85.7) 

2 (28.6) 

 

 

3 (14.3) 

5 (71.4) 

 

 

0.009** 

  * Chi-square test,**Fischer exact test,˚ Student`s t-test 

 

Table 7: Association between infant-related factors and development of Anemia. 

 

Characteristics 

Anemia   

P-value No 

N=74 

Yes 

N=25 

Gender 

Male (n=45) 

Female (n=54) 

 

34 (75.6) 

40 (74.1) 

 

11 (24.4) 

14 (25.9) 

 

0.866* 

Living status 

With both parents (n=94) 

With mother only (n=5) 

 

71 (75.5) 

3 (60.0) 

 

23 (24.5) 

2 (40.0) 

 

0.373** 

Birth order 

First (n=27) 

Others (n=72) 

 

24 (88.9) 

50 (69.4) 

 

3 (11.1) 

22 (30.6) 

 

0.038** 

History of chronic diseases 

Yes (n=3) 

No (n=96) 

 

 

0 (0.0) 

74 (77.1) 

 

 

3 (100) 

22 (22.9) 

 

 

 

0.015** 
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History of other acute diseases in 

the last 2 weeks 

Yes (n=33) 

No (n=66) 

 

 

18 (54.5) 

56 (84.8) 

 

 

15 (45.5) 

10 (15.2) 

 

 

0.001* 

History of chronic use of 

medication 

Yes (n=3) 

No (n=96) 

 

 

0 (0.0) 

74 (77.1) 

 

 

3 (100) 

22 (22.9) 

 

 

0.015** 

History of congenital 

hemoglobinopathies 

Yes (n=1) 

No (n=69) 

Don`t know (n=29) 

 

 

0 (0.0) 

58 (84.1) 

16 (55.2) 

 

 

1 (100) 

11 (15.9) 

13 (44.8) 

 

 

0.002 

Birth weight 

≤3 Kg (n=16) 

>3 Kg (n=83) 

 

14 (87.5) 

60 (72.3) 

 

2 (12.5) 

23 (27.7) 

 

0.167** 

History of hospital admission 

Yes (n=9) 

No (n=90) 

 

 

2 (22.2) 

72 (80.0) 

 

 

7 (77.8) 

18 (20.0) 

 

 

0.001 

Age of weaning (months) 

<6 (n=46) 

≥6 (n=8) 

Never breast fed (n=1) 

No weaning yet (n=44) 

 

44 (95.7) 

7 (87.5) 

0 (0.0) 

23 (52.3) 

 

2 (4.3) 

1 (12.5) 

1 (100) 

21 (47.7) 

 

<0.001* 

Weight growth rate based on 

Saudi growth chart for weight 

<3% percentile (n=13) 

Normal (3-97% percentile) (n=88) 

 

 

5 (38.5) 

69 (80.2) 

 

 

8 (61.5) 

17 (19.8) 

 

 

0.001* 

Height growth rate based on Saudi 

growth chart for height 

<3% percentile (n=1) 

Normal (3-97% percentile) (n=98) 

 

 

0 (0.0) 

74 (75.5) 

 

 

1 (100) 

24 (24.5) 

 

 

0.253** 
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Head circumference growth rate 

based on Saudi growth chart for 

head circumference 

<3% percentile (n=2) 

Normal (3-97% percentile) (n=97) 

 

 

 

0 (0.0) 

74 (76.3) 

 

 

 

2 (100) 

23 (23.7) 

 

 

 

0.062** 

Exclusive breast feeding 

Yes (n=19) 

No (n=80) 

 

7 (36.8) 

67 (83.8) 

 

12 (63.2) 

13 (16.2) 

 

<0.001* 

  * Chi-square test  **Fischer exact test 

 

Table 8: Association between social factors and development of Anemia among infants  

 

Characteristics 

Anemia   

P-value No 

N=74 

Yes 

N=25 

Household maid 

Yes (n=33) 

No (n=66) 

 

23 (69.7) 

51 (77.3) 

 

10 (30.3 

15 (22.7) 

 

0.413* 

Type of residence 

Flat (n=95) 

Villa (n=4) 

 

70 (73.7) 

4 (100) 

 

25 (26.3) 

0 (0.0) 

 

0.306** 

Attending PHCC 

AlKhaldyah (n=41) 

Alkaakyah (n=58) 

 

38 (92.7) 

36 (62.1) 

 

3 (7.3) 

22 (37.9) 

 

<0.001** 

Family income (SR/month) 

<5000 (n=6) 

5000-10000 (n=39) 

>10000 (n=54) 

 

15 (60.0) 

58 (80.6) 

1 (50.0) 

 

10 (40.0) 

14 (19.4) 

1 (150.0) 

 

0.090 

Birth order 

First (n=6) 

Middle (n=1) 

Last (n=92) 

 

3 (50.0) 

28 (71.8) 

43 (79.6) 

 

3 (50.0) 

11 (28.2) 

11 (20.4) 

 

0.246* 

Number of children in the family 

≤5 (n=97) 

>5 (n=2) 

 

74(76.3) 

0 (0.0) 

 

23 (23.7) 

2 (100) 

 

0.062** 
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Number of children aged ≤5 years 

1 (n=19) 

2 (n=64) 

>2 (n=16) 

 

18 (94.7) 

50 (78.1) 

6 (37.5 

 

1 (5.3) 

14 (21.9) 

10 (62.5) 

 

<0.001* 

History of parental smoking among the 

participants 

No (n=54) 

Yes, father (n=35) 

Yes, mother (n=10) 

 

 

48 (88.9) 

24 (68.6) 

2 (20.0) 

 

 

6 (11.1) 

11 (31.4) 

8 (80.0) 

 

 

<0.001* 

Regular intake of essential vaccination 

Yes (n=76) 

No (n=23) 

 

64 (84.2) 

10 (43.5) 

 

12 (15.8) 

13 (56.5) 

 

<0.001* 

* Chi-square test  **Fischer exact test 

 

Association of social factors and Anemia  

   As observed in Table 8, infants who attended Alkaakyah PHCC were more likely to have Anemia 

compared to those attended AlKhaldyah PHCC (37.9% versus 7.3%, P>0.001). Almost two-thirds 

(62.5%) of infants whose families include more than 2 children aged two years or less had Anemia 

compared to only 5.3% of infants whose families included only one child of 5 years or less 

(P<0.001). Most children whose mothers were smokers (80%) compared to 11.1% of infants with 

no history of parental smoking had Anemia (P<0.001). More than half (56.5%) of infants who did 

not take essential vaccination compared to 15.8% of those who took them were Anemic , showing 

statistical significance at P<0.001. Presence of household maid, type of residence, family income, 

birth order and number of children in the family were not significantly associated with development 

of Anemia among infants (P>0.01).  

 

 Discussion 

   In this study, the prevalence of Anemia among infants aged one year was found to be 25.3%. This 

figure is almost half of that reported prevalence of iron deficiency Anemia (49%) among infants 

aged between 6 and 24 months from Northwest Saudi Arabia [31]. A comparatively higher 

prevalence in relation to the current study was reported earlier from a study done in Eastern Region 

of Saudi Arabia (41.3%) [32] and in Egypt (43%) [19]. However, quite similar prevalence (24.9%) 

was observed in infants aged 12 months in a study in China [20]. Similar to our finding, a recent 

national study in Qatar [21]
 
showed a prevalence of 23.5% using a cut-off point of haemoglobin as 
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<11.1 g/dL. Other studies in Arab countries like Erbil and Iraq showed prevalence of Anemia and 

iron deficiency Anemia among infants aged 12–24 months to be 53% and 30%, respectively [22]. In 

Estonia, the prevalence of Anemia among infants aged 9–12 months was 9.4% using a cut-off value 

for Hb of 10.5 mg/dL [34]. A study carried out in 11 European countries among infants aged 12 

months revealed a prevalence of Anemia as 9.4% [21]. The difference in the rates of Anemia in the 

current and other studies could be explained by the difference in the socio-cultural background of 

different communities, the inclusion criteria as well as different cut-off levels of Hb% used in 

various studies.  

  When it comes to socio-demographic characteristics, Anemia among infants was found to be more 

significantly reported among mothers with no history of post-partum maternity leave. A study in 

China also reported that history of postpartum Anemia among mothers was significantly associated 

with Anemia among infants aged 6-12 months [34]. On the other hand, the current study describes 

infants with history of chronic diseases, hospital admission, or acute diseases in the last 2 weeks to 

be more likely to develop Anemia. The same has been observed by Konstantyner and colleagues in 

Brazil [35]
 
and Semba and co-workers in Indonesia [24]. Weiss and Goodnough [36] reported that 

fever which is a common symptom of acute and chronic infectious diseases has been associated 

with lower Hb levels.  

   In assessing infant-related factors and Anemia , weight growth rate based on Saudi growth chart 

for weight was significantly associated with Anemia as it was more reported among <3% percentile 

infant. This finding contradicts to what has been observed in two USA studies [37],
 
mentioning that 

overweight infants and children (1-3 years) were more susceptible to iron deficiency Anemia since 

this ailment is mostly related to the imbalance between iron demands and dietary sources of iron, 

rather than the relation with the nutrition of infants or body mass index. However, there was no 

association between Anemia and infants body mass index based on a study in Qatar [21]. 

   In assessing mother-related factors and Anemia , the current study shows that Anemia was more 

significantly reported among infants delivered by caesarean section compared to those delivered by 

normal vaginal delivery. This finding is confirmed by findings of others [28] in which the case is 

explained by the reduction of placenta-to-fetus cord blood transfusion and decrease in iron storage 

at birth in those infants. The present study also found that infants whose mothers had history of 

chronic illness or iron deficiency Anemia were more likely to have Anemia. This is supported by 

the study describing that Anemia in infants is an adverse consequence of maternal chronic illness 

[28]. Moreover, infants with history of parental haemglobinopathies or congenital 

hemoglobinopathies were at higher risk for developin Anemia. The same has been mentioned by 

Ghosh and colleagues [17] who recommended screening and early diagnosis of 

https://www.hindawi.com/18678049/
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hemoglobinopathies. 

   Relating the nutritional factors and Anemia , food/vitamin supplementation was found to be not 

significantly associated with the Anemia of infants. However, is it well-established that the 

supplementation of iron is beneficial on the iron storage in infants [12]. Results of the present study 

shows that most of infants who had a history of food introducing at age of 9 months (79.2%) 

developed Anemia compared to none of those whose age of introducing food was 4 months. In 

another Qatari study [21], the prevalence of iron deficiency Anemia was higher among infants who 

started introducing food at the age of 6 months or later compared with those who started before the 

age of 6 months. Other studies also confirmed this finding [12, 13, 28]. When it comes to mode of 

income feeding, the prevalence of Anemia was higher among infants who were exclusively breast 

fed in the first 6 months of age. The same has been reported in a similar study carried out in Qatar 

[8]. Number of meals/day was not related to development of Anemia in this study. In Qatari study 

[8], frequency of breast feeding and continued breast feeding at 1 year were significantly associated 

with Anemia. In another study conducted in Estonia [29], the prevalence of Anemia was 

significantly higher among infants who exclusively breast fed till age of 6 months compared to 

those who exclusively breast fed till age of 3 months. In a study carried out in Iran [10], Further 

investigation of this point is recommended. Iron supplementation should be considered for infants 

as it has been confirmed that infants on iron supplementation had higher mean corpuscular volume 

and haemoglobin concentration [10]. 

   When it comes to PHCC attendance, the present study reveals that infants who attended 

Alkaakyah PHCC were more likely to have Anemia compared to those attended AlKhaldyah 

PHCC. This finding could be attributed to the fact that Alkaakyah PHCC is located in a more public 

area with relatively lower socio-economic status compared to AlKhaldyah PHCC. The role of 

socio-economic status of infants in developing Anemia was confirmed also by finding that infants 

whose families include more than 2 children aged two years or less and infants of lower educated 

mothers were more likely to develop Anemia. Implementing counselling program to mothers was 

proven to be effective in reducing the rate of Anemia among infants. In fact, a study in USA shows 

that the rate of Anemia decreased significantly among African-American children (aged between 

one and three years) after conduction of counselling program resulting in the improvement of infant 

feeding practices [16] 

 

Conclusions 

    Anemia is a common problem is the several predictors for Anemia have been identified in this 

study, “In Makkah Al-Mokarramah region, Saudi Arabia, anemia among pregnant women was a 
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moderate public health problem. Low income, bigger family size, higher parity, longer menstrual 

cycle > 5 days, bleeding during pregnancy, infrequent intake of meat, the habit of drinking tea just 

after meals, past history of anemia, and the sign of clinical anemia (pallor), were found to be 

significantly associated with anemia. These findings give insight to healthcare providers about the 

importance of early detection and management of anemia in early pregnancy. haemoglobinopathies, 

later age of weaning and introducing solid/semisolid foods after age of 9 months, <3% percentile 

weight growth, exclusive breast feeding in the first 6 months, caesarean section, maternal post-

partum Anemia , health problems and iron deficiency Anemia , family history of iron deficiency 

Anemia , attending AlKaakyah PHCC, more number of children aged 5 years or less, parental 

smoking, type of infant food, infant food not prepared by mothers and irregular intake of essential 

vaccination. 
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