
                   International Journal of Health Sciences & Research (www.ijhsr.org)  54 
Vol.6; Issue: 9; September 2016 

   International Journal of Health Sciences and Research 
www.ijhsr.org                                 ISSN: 2249-9571 

 

Original Research Article 

 

Prevalence of Anemia among Pregnant Women in Riyadh, Saudi Arabia 
 

Ali  Alghamdi 

 

Family Medicine Senior Registrar/ PSMMC/ Riyadh, Saudi Arabia. 
 

Received: 16/08/2016                   Revised: 28/08/2016    Accepted: 31/08/2016 

 
ABSTRACT 

  

Background: Anemia in pregnancy is a major problem worldwide. Due to lack of information about 

the magnitude of anemia in our institute and the need to improve the quality of care, the objective of 

this study is to determine the prevalence of anemia among pregnant women registered for antenatal 

care at Wazarat Health Center in Prince Sultan Medical Military City in Riyadh. And to determine the 

association between anemia in pregnancy and certain socio-demographic factors. 

Materials and Methods: Data was collected from a sample of antenatal records of all pregnant 

women registered for antenatal service at AL-Wazarat Health Center during the period of January till 

December of 2012. The study design was cross-sectional study (record based). Sample sizes were 372 

pregnant women. Cross-tabulation and analysis of the data was done by chi-square test of various 

variables against hemoglobin concentration profile.  

Results: Seventy-six (20.4%) of the study group were anemic (hemoglobin level < 11 g/dl). Out of 

which, 12.6% were mildly anemic, 7.5% were moderately anemic and 0.3% was severely anemic. The 

prevalence of anemia increased significantly with increased gestational age (P= 0.000). The women 

age, parity and educational level did not affect the hemoglobin level of the pregnant women in this 

study (P> .05).  

Conclusion: Although the prevalence of anemia in this study is low compared to other studies in 

Saudi Arabia, anemia is still a significant problem facing the pregnant women and jeopardizing their 

outcomes. So, it is recommended to increase the efforts toward the health education of women in 

childbearing age regarding the importance of preconception care regarding adequate intake of iron-

rich dietary sources and supplementation with iron and folic acid. Other recommendation during 

pregnancy aims to early detect and treat the anemia before delivery.  
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INTRODUCTION AND LITERATURE 

REVIEW 

During pregnancy, a lot of changes 

occur in the body to accommodate the feto-

placental system. Among these changes in 

the hematological system are physiologic 

anemia, neutrophilia, thrombocytopenia, 

increased coagulant factors and decreased 

fibrinolysis. 
[1]

 

In the early pregnancy up to 12 week 

of gestation, the plasma volume increases 

by 15 %. 
[1-3]

 It continues to increase till 30 

to 34 weeks, after which there is only a 

modest rise. At the end of pregnancy the 

average expansion is about 1100 to 1600 

mL and leading to a plasma volume of 4700 

to 5200 mL, 30 to 50 % above the non-

pregnant women level. 
[1,4]

 

After delivery the plasma volume 

decreases immediately, then increases again 

two to five days later, possibly because of a 

rise in aldosterone secretion, which occurs 

at this time. Plasma volume then decreases; 

but still elevated by 10 to 15 percent above 

non-pregnant levels at three weeks 

postpartum. It is usually returning to normal 

non-pregnant levels at six weeks 

postpartum. 
[4] 
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This expansion in the plasma 

volume in relation to the hemoglobin mass 

and red blood cells volume is the attributed 

cause for low hemoglobin level that’s found 

in healthy pregnant women (i.e., 

physiological or dilutional anemia of 

pregnancy). The greatest disproportion 

between the rates at which plasma and 

erythrocytes are added to the maternal 

circulation occurs during the late second to 

early third trimester (lowest hemoglobin is 

typically measured at 28 to 36 weeks). 
[5]

 

Nearer to term, hemoglobin concentration 

increases due to cessation of plasma 

expansion and continuing increase in 

hemoglobin mass. Conversely, the absence 

of physiologic anemia appears to be a risk 

factor for stillbirth. 
[6] 

Choosing a precise definition of 

anemia in pregnant women is not 

straightforward, given that the pregnancy is 

associated with changes in plasma volume 

and red blood cell mass, the normal 

differences in hemoglobin concentrations 

between women and men, also ethnic 

variability between white and black women, 

and the frequency of iron supplementation 

use in pregnancy. 
[7]

 

The Centers for Disease Control and 

Prevention has defined the anemia in 

pregnancy as hemoglobin levels of less than 

11 g/dL (hematocrit less than 33 percent) in 

the first and third trimesters and less than 

10.5 g/dL (hematocrit less than 32 percent) 

in the second trimester. 
[7]

 Since hemoglobin 

and hematocrit levels are lower in African-

American adults, the Institute of Medicine 

recommends lowering the hemoglobin cut-

off level by 0.8 g/dL in this population. 
[8] 

The World Health Organization 

defines anemia in pregnant women as 

hemoglobin <11 g/dL or hematocrit < 33 

percent. 
[9]

 Severe anemia in pregnancy is 

defined as hemoglobin 7 g/dL and it 

requires medical treatment. Very severe 

anemia is defined as hemoglobin 4 g/dL and 

is a medical emergency due to the risk of 

congestive heart failure. 

Pregnant women with hemoglobin 

concentrations below these levels can be 

considered anemic and they should be 

investigated with the standard evaluation 

(complete blood count, review of peripheral 

smear, reticulocyte count, serum iron study). 
[10]

 In the United States, about 16 to 29 

percent of the pregnant women become 

anemic at the third trimester. 
[11]

 The 

physiological anemia can be attributed to 

the hemoglobin levels of up to 10 g/dl 

because there are different factors that can 

affect the hemoglobin level in same 

individual. 

In the developing countries, it has 

been found that the anemia is more severe 

and chronic compared to the developed 

countries. The fetal complications are 

common with more severe pregnancy 

anemia. And it has been found that the 

maternal hemoglobin below 6 g/dL has been 

associated with decrease in amniotic fluid 

volume, fetal cerebral vasodilation, and 

non-reassuring fetal heart rate patterns. 
[12]

 

Also prematurity, spontaneous abortion, low 

birth weight, and fetal death have also been 

reported. 
[13]

 In addition, severe anemia 

increases the risk of maternal mortality. 

There is no evidence that maternal anemia 

increases the risk of congenital anomalies in 

the fetus. 
[14] 

The risk factors for chronic severe 

anemia includes inadequate iron stores due 

to nutritional deficiency and poverty, 

intestinal helminthic infections, folate 

deficiency due to inadequate intake, and 

chronic hemolytic states, such as chronic 

malaria infection. 
[15,16]

 But, the good thing 

is that this type of severe anemia can be 

prevented by improving the nutritional 

status and providing iron supplementation 

along with good and effective infection 

control measures. 
[16,17] 

In a study done in china, they found 

supplementing the pregnant women with 

iron-folic acid was associated with higher 

maternal hemoglobin, less preterm birth and 

fewer neonatal deaths than with folate 

alone. 
[16]

 However, about forty percent of 

women were still anemic in the third 

trimester. A similar study found that an 

iron-folic acid supplement given to pregnant 
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Nepalese women in an area where iron 

deficiency was common found to be 

associated with improvement in some 

aspects of intellectual and motor function in 

offspring evaluated at age 7 to 9 years. 
[17] 

Severe anemia contribute to major 

risk on the fetus, so it is of important to treat 

it aggressively with blood transfusion 

especially if there are signs that suggest 

hypoxemia in the fetus. 
[16]  

Iron requirements for the women in 

a typical singleton gestation are about 1000 

mg over the course of pregnancy. About 300 

mg for the placenta and fetus and 

approximately 500 mg for the expansion of 

the maternal hemoglobin mass due to 

increase in the plasma volume. The 

remaining 200mg is excreted in the urine, 

gut and through the skin. Since most women 

do not have adequate iron stores to handle 

the demands of pregnancy, iron is 

commonly prescribed as part of a prenatal 

multivitamin or as a separate supplement. In 

general, women taking iron supplements 

have a mean hemoglobin concentration that 

is 1 g/dL greater than that of women not 

taking supplements. 
[18] 

Since iron deficiency anemia is the 

most common nutritional deficiency 

disorder in the world, WHO has estimated 

the prevalence of anemia in developed 

countries to be 14% and in developing 

countries 51%. 
[18] 

Globally anemia in pregnancy is an 

important public health problem. It has been 

found that more than half of pregnant 

women in the World have a hemoglobin 

level indicative of anemia (< 11.0gldl). In 

developing countries the prevalence may be 

as high as 56 or 61%. 
[19]

 Due to increase in 

physiological demand of pregnancy for iron 

and other important vitamins and the 

inability to meet the required level for these 

substances either as a result of dietary 

deficiencies or infection, this can give rise 

to anemia. 
[20] 

Anemia severity can be classified 

according to WHO to mild (10.0-10.9), 

moderate (7.0-9.9) and severe (< 7). 
[21] 

Women in developing countries are 

always in a state of unstable iron balance 

during their reproductive years. Their iron 

stores are not well developed because of 

poor nutritional intake, recurrent infections, 

menstrual blood loss and repeated 

pregnancies. During the first 2 trimesters of 

pregnancy, iron-deficiency anemia increases 

the risk for preterm labor, low-birth weight 

babies and infant mortality and predicts iron 

deficiency in infants after 4 months of age. 
[14]

 It is estimated that anemia accounts for 

3.7% and 12.8% of maternal deaths during 

pregnancy and child birth in Africa and 

Asia, respectively. 
[22] 

In the Arab Gulf countries, maternal 

anemia, especially iron deficiency anemia 

has been considered as of the important 

public health problems with a prevalence 

ranging from 22.6% to 54.0%. 
[23] 

Recent local studies in Saudi Arabia 

showed prevalence of 41.3% in 2008 in the 

eastern province. 
[24]

 In another study done 

earlier in 1994 in south region, the 

prevalence of anemia was 31.9%. 
[25] 

Because anemia is the most frequent 

maternal complication of pregnancy, 

antenatal care should therefore be concerned 

with its early detection and management. 
[26] 

Due of lack of information about the 

magnitude of anemia in our institute which 

serve a huge number of pregnant women 

through its antenatal service and the need to 

improve the quality of care. The objective of 

this study is to determine the prevalence of 

anemia among pregnant women registered 

for antenatal care at Wazarat Health Center 

in Prince Sultan Medical Military City. And 

to determine the association between 

anemia in pregnancy and certain socio-

demographic factors (age, parity, gestational 

age, education level).  

 

METHODOLOGY 

The study setting 
AL-Wazarat Health Center in Prince 

Sultan Medical Military City which serves 

3550 of military families and dependents in 

Riyadh. Also, it is a training center for 

family medicine program accredited by 

Saudi Commission of health specialties. 



Ali Alghamdi. Prevalence of Anemia among Pregnant Women in Riyadh, Saudi Arabia 

                   International Journal of Health Sciences & Research (www.ijhsr.org)  57 
Vol.6; Issue: 9; September 2016 

And providing antenatal care for pregnant 

women through a well organized and 

comprehensive antenatal clinics. 

Study subjects 

Pregnant women registered for 

antenatal services during the period of 

January till December of 2012. To enter this 

study the cases must be singleton pregnancy 

and have not been diagnosed with inherited 

hematological disease like sickle cell 

anemia or thalassemia. 

The study design 
  Cross-sectional study (record based).  

Sample size  
 372 pregnant women calculated 

based on prevalence of 41% with precision 

0.5 % and confidence interval of 95%.  

Sampling technique 

Using a systematic random sampling 

method, every first out of tow registered 

name was selected to enter the study. 

The data collection 
Data was collected from a sample of 

antenatal records of all pregnant women 

registered for antenatal services during the 

period of January till December of 2012. 

The record of 372 pregnant women were 

reviewed and data obtained included the 

age, parity, gestational age at booking(first 

visit), occupational status, educational level 

and hemoglobin concentration at booking. 

Data management and analysis 

There was a cross-tabulation of 

various variables: age, parity, gestational 

age, and educational level against 

hemoglobin concentration profile. Data 

analysis was done by SPSS software version 

11. Pearson's chi-square test was used to 

evaluate the effect of the study variables on 

the hemoglobin concentration profile at the 

95% confidence level.  

The hemoglobin level of < 11 g/dL 

was considered anemia. Anemia severity 

was considered according to WHO criteria 

to mild (10.0-10.9), moderate (7.0-9.9) and 

severe (< 7).  

Ethical considerations  

Approval to conduct the research 

was obtained from the higher research and 

ethical committee in research center of 

Prince Sultan Medical Military City in 

Riyadh.  

 

RESULTS 

 
Table 1: socio-demographic characteristics of the pregnant 

women enrolled in the study in ALWAZARAT health 

center in PSMMC, KSA 

Socio-demographic No (n=372) % 

Educational level 

<High School 85 22.8 

High School 139 37.4 

University 148 39.8 

Occupational status 

Non working 323 86.8 

Working 49 13.2 

Age group 

<25 88 23.7 

25-34 216 58.1 

35+ 68 18.3 

Trimester 

First(1-12weeks) 192 51.6 

Second(13-27weeks) 133 35.8 

Third(>=28 weeks) 47 12.6 

Parity in groups 

Nulliparous(0) 127 34.1 

Multiparous(1-4) 205 55.1 

Grand multiparous(>=5) 40 10.8 

 

In the study group of 372 pregnant 

women, the mean age was 29.31±5.81 with 

about 88 (23.7%) were below the age of 25 

years, 216 (58.1%) between the age of 25 to 

34 years and 68 (18.3%) at or above the age 

of 35 years. The mean gestational age at 

booking was 15.15±8.76 with the range of 4 

to 40 weeks. One hundred twenty-seven 

(34%) of the study group were nulliparous, 

205 (55.1%) multiparous where as 40 

(10.8%) were grand-multiparous. The 

education level for the study group was 

below high school in 85 (22.8%), high 

school in 139 (37.4%) and university in 148 

(39.8%). And only 49 (13.2%0) women 

were working where as 323 (86.8%) were 

not employed, (Table 1, 2). Seventy-six 

(20.4%) of the study group were anemic 

(hemoglobin level < 11 g/dl). Out of which, 

47 (12.6%) were mildly anemic, 28 (7.5%) 

were moderately anemic and only one case 

(0.3%) were severely anemic, (Figure 1). 

The prevalence of anemia increased 

significantly with increased gestational age 

(P= 0.000), and noticed that 13% of the 

women in the first trimester were anemic 

compared to 23.3% and 42.6% in the second 
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and third trimester, respectively (Table 3). 

The women age, parity and educational 

level did not affect the hemoglobin level of 

the pregnant women in this study (P> .05).  
 

 

Table 2: Characteristics distribution of the study variables of 

the pregnant women enrolled in the study in ALWAZARAT 

health center in PSMMC, KSA 

Characteristics Mean±SD Median Min/Max 

Age  29.31±5.81 29 18/45 

Parity 1.76±1.94 1 0/9 

Hemoglobin Level 11.85±1.28 11.95 6.7/16.4 

Gestational age  15.15±8.76 12 4/40 

 

Table 3: prevalence of anemia by the study variables (educational level, working status, age, gestational age and parity) among 

pregnant women at ALWAZARAT health center in PSMMC, KSA 

Socio-demographic No Anemia Chi square P-value 

Yes (n=76) No (n=296) 

No % No % 

Educational level 

<High School 85 14 16.5 71 83.5 5.301 0.071 

High School 139 23 16.5 116 83.5   

University 148 39 26.4 109 73.6   

Occupational status 

Working 49 11 22.4 38 77.6 0.141 0.707 

Non working 323 65 20.1 258 79.9   

Age group 

<25 88 20 22.7 68 77.3 0.394 0.821 

25-34 216 43 19.9 173 80.1   

35+ 68 13 19.1 55 80.9   

Trimester 

First 192 25 13.0 167 87.0 21.312 0.000 

Second 133 31 23.3 102 76.7 .  

Third 47 20 42.6 27 57.4   

Parity in groups 

Nulliparous 127 33 26.0 94 74.0 4.380 0.112 

Multiparous 205 34 16.6 171 83.4   

Grand multiparous 40 9 22.5 31 77.5   

 

 
Figure 1: severity of anemia among pregnant women at 

ALWAZARAT health center in PSMMC, KSA: 

 

DISCUSSION 

The prevalence of anemia of 20.4% 

among pregnant women in this study is 

lower than the findings in similar studies 

done in deterrent regions in Saudi Arabia. 

Earlier in 1994 the prevalence of anemia 

was 31.9% in the Southern region, 
[25]

 

compared to higher prevalence of 41.3% in 

Eastern region in 2008. 
[24]

 The higher 

prevalence in the eastern region can be 

attributed to the endemicity of sickle cell 

anemia (trait and disease). Also the study 

finding is lower than prevalence found in 

some Gulf countries like Kuwait 36.8% 
[27]

 

and Oman 43.6%. 
[28]

 Other Asian countries 

showed higher prevalence of pregnancy 

anemia compared to our study, like in 

Malaysia 34.6% 
[29]

 and Vietnam 43.2%. 
[30]

 

Lager studies done in India 
[31]

 and 

Bangladesh 
[32]

 reported higher prevalence 

of anemia of 84.9% and 50% respectively, 

reflecting a poor state of the nutritional 

health among pregnant women in these 

developing countries. In developed 

countries, studies showed lower prevalence 

of pregnancy anemia compared to 

developing countries. An example to that 

was the prevalence in the United States 

found to be 22% 
[33]

 indicating an improved 

economical status of the community and 

good nutritional support to pregnant women 

in those counties. In this study, most of the 

anemic pregnant women were in the mild 

degree 12.6%, whereas 7.5% in the 

moderate degree and 0.3% in the severe 

degree of anemia. In our study, we found 

that the advancing gestational age is 
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significantly increased the risk for anemia, 

which is similar to the findings in the other 

study in conducted in Saudi Arabia. 
[24,25]

 

Compared to the first trimester, more cases 

of anemia found in the second and third 

trimesters possibly attributed to the 

hemodilution and plasma expansion that 

occur physiologically with advancing 

gestational age. 
[5]

 The age and parity were 

not associated with significant statistical 

change in the hemoglobin level and were 

not considered risk factors for anemia in this 

study. Also, there was no significant relation 

found between the level of education and 

occupational status against the level of 

hemoglobin and this finding was consistent 

with the observations in previous studies 

conducted locally and regionally. 
[24,25]

 

Anemia during pregnancy can result from 

many causes, including iron and folate 

deficiency, hemoglobinopathies and 

infections like malaria, hookworm 

infestation and HIV. 
[16,17]

 Nutritional 

anemia, mainly iron deficiency anemia, is 

considered the most common cause of 

anemia in pregnancy. 
[18]

 Therefore a 

successful treatment is usually achieved by 

supplementation with iron and folic acid 

with no need for further investigation of the 

cause of anemia. And this might explain the 

lack of further information in the records of 

pregnant women in this study regarding the 

specific causes of anemia. This study was 

limited by its reliance on the records of the 

antenatal care of pregnant women and we 

could not establish a specific causation of 

the anemic cases. Also limited by being 

conducted in one health care center in the 

Riyadh region that provides a well 

organized and good quality antenatal 

service. And this might be the cause for low 

prevalence of anemia among the study 

group.  

 

CONCLUSION 

Although the prevalence of anemia 

in this study is low compared to other 

studies in Saudi Arabia, anemia is still a 

significant problem facing the pregnant 

women and jeopardizing their outcomes.  

RECOMMENDATIONS  
To increase the efforts toward the health 

education of women in childbearing age regarding 

the importance of preconception care regarding 

adequate intake of iron-rich dietary sources and 

supplementation with iron and folic acid. Other 

recommendation during pregnancy aims to early 

detect and treat the anemia before delivery. Further 

study is needed to include more primary health care 

centers and cover a higher proportion of pregnant 

women in Riyadh region. Also a prospective study 

needed with emphasis on the common etiology of 

anemia in pregnancy in our region.  

 

REFERENCES 
1. Lund CJ, Donovan JC. Blood volume 

during pregnancy. Significance of plasma 

and red cell volumes. Am J Obstet Gynecol 

1967; 98:394. 

2. Bernstein IM, Ziegler W, Badger GJ. 

Plasma volume expansion in early 

pregnancy. Obstet Gynecol 2001; 97:669. 

3. Whittaker PG, Lind T. The intravascular 

mass of albumin during human pregnancy: a 

serial study in normal and diabetic women. 

Br J Obstet Gynaecol 1993; 100:587. 

4. Prichard JA. Changes in the blood volume 

during pregnancy and delivery. 

Anesthesiology 1965; 26:393. 

5. Whittaker PG, Macphail S, Lind T. Serial 

hematologic changes and pregnancy 

outcome. Obstet Gynecol 1996; 88:33. 
6. Stephansson O, Dickman PW, Johansson A, 

Cnattingius S. Maternal hemoglobin 

concentration during pregnancy and risk of 

stillbirth. JAMA 2000; 284:2611. 

7. Centers for Disease Control (CDC). CDC 

criteria for anemia in children and 

childbearing-aged women. MMWR Morb 

Mortal Wkly Rep 1989; 38:400. 

8. Institute of Medicine. Iron deficiency 

anemia: recommended guidelines for the 

prevention, detection, and management 

among US children and women of 

childbearing age. 1993, Washington, DC. 

9. World Health Organization. Iron Deficiency 

Anaemia. Assessment, Prevention, and 

Control. A guide for programme managers. 

2001. 

http://www.who.int/nutrition/publications/e

n/ida_assessment_prevention_control.pdf 

(Accessed on September 06, 2011). 

10. American College of Obstetricians and 

Gynecologists. ACOG Practice Bulletin No. 

95: anemia in pregnancy. Obstet Gynecol 

2008; 112:201. 

11. Bailit JL, Doty E, Todia W. Repeated 

hematocrit measurements in low-risk 

pregnant women. J Reprod Med 2007; 

52:619. 

http://www.uptodate.com/contents/hematologic-changes-in-pregnancy/abstract/1
http://www.uptodate.com/contents/hematologic-changes-in-pregnancy/abstract/1
http://www.uptodate.com/contents/hematologic-changes-in-pregnancy/abstract/1
http://www.uptodate.com/contents/hematologic-changes-in-pregnancy/abstract/1
http://www.uptodate.com/contents/hematologic-changes-in-pregnancy/abstract/2
http://www.uptodate.com/contents/hematologic-changes-in-pregnancy/abstract/2
http://www.uptodate.com/contents/hematologic-changes-in-pregnancy/abstract/2
http://www.uptodate.com/contents/hematologic-changes-in-pregnancy/abstract/3
http://www.uptodate.com/contents/hematologic-changes-in-pregnancy/abstract/3
http://www.uptodate.com/contents/hematologic-changes-in-pregnancy/abstract/3
http://www.uptodate.com/contents/hematologic-changes-in-pregnancy/abstract/3
http://www.uptodate.com/contents/hematologic-changes-in-pregnancy/abstract/4
http://www.uptodate.com/contents/hematologic-changes-in-pregnancy/abstract/4
http://www.uptodate.com/contents/hematologic-changes-in-pregnancy/abstract/4
http://www.uptodate.com/contents/hematologic-changes-in-pregnancy/abstract/18
http://www.uptodate.com/contents/hematologic-changes-in-pregnancy/abstract/18
http://www.uptodate.com/contents/hematologic-changes-in-pregnancy/abstract/18
http://www.uptodate.com/contents/hematologic-changes-in-pregnancy/abstract/18
http://www.uptodate.com/contents/hematologic-changes-in-pregnancy/abstract/19
http://www.uptodate.com/contents/hematologic-changes-in-pregnancy/abstract/19
http://www.uptodate.com/contents/hematologic-changes-in-pregnancy/abstract/19
http://www.uptodate.com/contents/hematologic-changes-in-pregnancy/abstract/19
http://www.uptodate.com/contents/hematologic-changes-in-pregnancy/abstract/22
http://www.uptodate.com/contents/hematologic-changes-in-pregnancy/abstract/22
http://www.uptodate.com/contents/hematologic-changes-in-pregnancy/abstract/22
http://www.uptodate.com/contents/hematologic-changes-in-pregnancy/abstract/22
http://www.uptodate.com/contents/hematologic-changes-in-pregnancy/abstract/23
http://www.uptodate.com/contents/hematologic-changes-in-pregnancy/abstract/23
http://www.uptodate.com/contents/hematologic-changes-in-pregnancy/abstract/23
http://www.uptodate.com/contents/hematologic-changes-in-pregnancy/abstract/23


Ali Alghamdi. Prevalence of Anemia among Pregnant Women in Riyadh, Saudi Arabia 

                   International Journal of Health Sciences & Research (www.ijhsr.org)  60 
Vol.6; Issue: 9; September 2016 

12. Carles G, Tobal N, Raynal P, et al. Doppler 

assessment of the fetal cerebral 

hemodynamic response to moderate or 

severe maternal anemia. Am J Obstet 

Gynecol 2003; 188:794? 

13. Sifakis S, Pharmakides G. Anemia in 

pregnancy. Ann N Y Acad Sci 2000; 

900:125. 

14. Brabin BJ, Hakimi M, Pelletier D. An 

analysis of anemia and pregnancy-related 

maternal mortality. J Nutr 2001; 131:604S. 

15. www.who.int/making_pregnancy_safer/publ

ications/en/ (accessed July 15, 2008). 

16. Zeng L, Dibley MJ, Cheng Y, et al. Impact 

of micronutrient supplementation during 

pregnancy on birth weight, duration of 

gestation, and perinatal mortality in rural 

western China: double blind cluster 

randomised controlled trial. BMJ 2008; 

337:a2001. 

17. Christian P, Murray-Kolb LE, Khatry SK, et 

al. Prenatal micronutrient supplementation 

and intellectual and motor function in early 

school-aged children in Nepal. JAMA 2010; 

304:2716. 

18. DeMayer EM, Tegman A. Prevalence of 

anaemia in the World. World Health Organ 

Qlty 1998; 38: 302-16. 

19. World Health Organization, author. 

Prevention and Management of Severe 

Anaemia in Pregnancy: report of a technical 

working group. Geneva: 1994. WHL/ 

FHE/MSM/93.3. 

20. Van den Broek N. The Cytology of 

Anaemia in Pregnancy in West Africa 

Tropical Doctor. 1996; 26:5–7. 

21. World Health Organization, author. 

Preventing and Controlling Iron Deficiency 

Anaemia through Primary Health Care. 

WHO Publications; 1989. Aug, (1989) 

22. Khan, K.S., D. Wojdyla, L. Say, A.M. 

Gulmezoglu and P.F.A. Van Look. WHO 

analysis of causes ofmaternal death: a 

systemic review. Lancet, 2006. 367:1066-

1074. 

23. Musaiger AO. Iron deficiency anemia 

among children and pregnant women in the 

Arab Gulf countries: the need for action. 

Nutr Health 2002; 16: 161-71. 

24. Parveen rasheed, Manal R, Badria K, AL-

Dabal, Suhair M, Makki. Anemia in 

pregnancy: a study among attendees of 

primary health care centers. Ann Saudi Med 

2008; 28(6):449-452. 

25. Mahfouz AA, EL-Said MM, ALakija W, 

Badawi IA, AL-Erian RA, Moneim MA. 

Anemia among pregnant women in the Asir 

region, Saudi Arabia: an epidemiological 

study. Southeast Asian J Trop Med Public 

Health, 1995; 25:84-7. 

26. Aimaku CO, Olayemi O. Maternal 

haematocrit and pregnancy outcome in 

Nigerian women. West African J Med. 

2003; 22:18-21. 

27. Dawood JS, Prakash P, Shubber KM. Iron 

defficiency among pregnant Arab women. J 

Kuwait Med Assoc. 1990; 24: 167-72. 

28. Afifi M. Anemia in pregnancy at South 

Sharqqiya health centers, Oman. J Egypt 

Public Health Assoc.2003; 78: 39-54. 

29. Hassan R, Abdullah WZ, Nik Hussain NH. 

Anemmia and iron status of Malay women 

attending an antenatal clinic in Kubang 

Kerian, Kelantan, Mallaysia. Southeast 

Asian Trop Med Public Health. 2005; 36: 

1304-7. 

30. Aikawa R, Ngyen CK, Sasaki S, Binns CW. 

Risk factors for iron-deficiency anemia 

among pregnant women living in rural 

Vietnam. Public Health Nutr 2006; 9: 443-

8. 

31. Toteja GS, Singh P, Dhillon BS et al. 

Prevallence of anemia among pregnant 

women and adolescent girls in 16 districts 

of India. Food Nutr Bull. 2006; 27: 311-5. 

32. Hyder SM, Persson LA, Chowdhury M, 

Lonnnerdal BO, Ekstrom EC. Anemia and 

iron deficiency during pregnancy in rural 

Bangladesh. Public Health Nutr. 2004; 7: 

1065-70. 

33. Alper BS, Kimber R, Reddy AK. Using 

ferritin levels to determine iron deficiency 

anemia in pregnancy. J Fam Pract 2000; 49: 

829-32. 

 

 

 

*********** 

How to cite this article: Alghamdi A. Prevalence of anemia among pregnant women in Riyadh, Saudi 

Arabia. Int J Health Sci Res. 2016; 6(9):54-60. 

 

http://www.uptodate.com/contents/hematologic-changes-in-pregnancy/abstract/24
http://www.uptodate.com/contents/hematologic-changes-in-pregnancy/abstract/24
http://www.uptodate.com/contents/hematologic-changes-in-pregnancy/abstract/24
http://www.uptodate.com/contents/hematologic-changes-in-pregnancy/abstract/24
http://www.uptodate.com/contents/hematologic-changes-in-pregnancy/abstract/24
http://www.uptodate.com/contents/hematologic-changes-in-pregnancy/abstract/25
http://www.uptodate.com/contents/hematologic-changes-in-pregnancy/abstract/25
http://www.uptodate.com/contents/hematologic-changes-in-pregnancy/abstract/25
http://www.uptodate.com/contents/hematologic-changes-in-pregnancy/abstract/26
http://www.uptodate.com/contents/hematologic-changes-in-pregnancy/abstract/26
http://www.uptodate.com/contents/hematologic-changes-in-pregnancy/abstract/26
http://www.uptodate.com/contents/hematologic-changes-in-pregnancy/abstract/28
http://www.uptodate.com/contents/hematologic-changes-in-pregnancy/abstract/28
http://www.uptodate.com/contents/hematologic-changes-in-pregnancy/abstract/28
http://www.uptodate.com/contents/hematologic-changes-in-pregnancy/abstract/28
http://www.uptodate.com/contents/hematologic-changes-in-pregnancy/abstract/28
http://www.uptodate.com/contents/hematologic-changes-in-pregnancy/abstract/28
http://www.uptodate.com/contents/hematologic-changes-in-pregnancy/abstract/28
http://www.uptodate.com/contents/hematologic-changes-in-pregnancy/abstract/29
http://www.uptodate.com/contents/hematologic-changes-in-pregnancy/abstract/29
http://www.uptodate.com/contents/hematologic-changes-in-pregnancy/abstract/29
http://www.uptodate.com/contents/hematologic-changes-in-pregnancy/abstract/29
http://www.uptodate.com/contents/hematologic-changes-in-pregnancy/abstract/29

