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ABSTRACT 

Objective: To determine the prevalence of anemia and its associated risk factors among final-year medical students at Sana'a 

University, Yemen. 

Methods: This cross-sectional study was conducted among 269 final year students randomly selected from the medical faculties 

of Sana'a University in the period from January to April 2018. Data were collected using a structured questionnaire, while venous 

blood samples were collected by venipuncture into EDTA tubes. Hemoglobin (Hb) concentration was estimated using an 

automated hematology analyzer in the Laboratory Department of the University of Science and Technology in Sana’a city. Data 

were analyzed using appropriate statistical tests, and statistical significance was considered at P-values <0.05. 

Results: The mean Hb concentration of final-year medical students at Sana’a University was 15.1 ± 1.9 g/dL. The mean Hb 

concentration for male students was 16.3 ± 1.5 g/dL, while the mean Hb concentration for female students was 13.1 ± 1.5 g/dL. 

Anemia was prevalent among 12 (4.5%) out of 269 medical students and was significantly associated with the gender and 

smoking status of the students, where females (OR = 5.9, 95% CI: 1.8–27.4; P = 0.011) and smokers (OR = 6.3, 95% CI: 1.2–3.7; P 

= 0.002) were about six times more likely to be anemic compared to their counterparts. In contrast, there was no statistically 

significant association between anemia and age, family size, family income, presence of chronic disease(s), khat chewing, 

exercise, or history of blood transfusion. 

Conclusions: The prevalence of anemia among final-year medical students at Sana'a University is low compared to other studies 

elsewhere. The female gender and smoking are the risk factors significantly associated with anemia among medical students. 

Further large-scale studies among medical and non-medical students from different levels of study at public and private 

universities of the country are recommended. 
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1. Introduction 
 

Anemia is a public health problem in developed 

and developing countries, affecting human health 

as well as social and economic development.(1, 2) It 

negatively affects growth and energy levels, 

impairs the immune system and increases 

morbidity, particularly in pregnant women and 

children.(1, 3) Young children from low-income 

families are at a higher risk of developing anemia 

due to iron deficiency that occurs because of the 

increased demand for iron during the phase of 

rapid growth.(4) 

Anemia affects about 24.8% of the world’s 

population, with the highest prevalence among 

pre-schoolchildren and the lowest prevalence 

among men.(2) In the Eastern Mediterranean 

Region, about 150 million people are estimated to 

suffer from some types of anemia.(5, 6) Young 

people in the second decade of life are in a period 

of intense growth and are exposed to major 

physical and psychological changes. Therefore, 

they are more prone to anemia due to increased 

demand for iron associated with the rapid growth 

as well as changing growth patterns, lifestyles, 

nutritional habits and behaviors along with their 

college work.(6) 

This study was conducted among the medical 

students because this group is vulnerable to 

anemia as a result of the long schedule of college 

study, stress, clinical publishing, activities, 

additional curricula, poor eating and skipping 

breakfast. In addition, the current situation of war 

in Yemen and the difficult economic conditions 

may contribute to the development of anemia. 

Therefore, the present study aimed to determine 

anemia prevalence and its associated risk factors 

among the medical students at Sana'a University, 

Yemen. 

2. Methods 
 

2.1. Study design, setting and sampling strategy 

This cross-sectional study was conducted among 

Sana’a University medical students of nursing, 

medical laboratories, dentistry and pharmacy in 

their final academic year in the period from 

January to April 2018. A sample size of 269 was 

calculated using Epi InfoTM, Version 7 (CDC, 

Atlanta, USA) based on the following parameters: 

a population size of 269, an expected prevalence 

of anemia of 50.0%, a confidence level of 95% and 

an accepted marginal error of 5.0%. Medical 

students were recruited by simple random 

sampling during lectures. 

2.2. Data and sample collection 

Demographic and other relevant data were collected 

using a pre-designed questionnaire. Then, about 3 

ml of venous blood were collected by venipuncture 

into an EDTA tube under aseptic conditions. Blood 

samples were labeled and transported immediately 

to the laboratory of the University of Science and 

Technology Hospital (USTH). 

2.3. Hemoglobin measurement 

Hemoglobin (Hb) concentration was measured 

using Sysmx KX-21n Automated Hematology 

Analyzer (Sysmex Corporation, Kobe, Japan) at the 

Laboratory of USTH. Anemia was established if the 

Hb concentration was less than the cut-off points 

recommended by the World Health Organization 

(WHO); namely, 13.0 g/dL for adult males and 

12.0 g/dL for adult non-pregnant females.(7) 

 

2.4. Statistical analysis 

Data were analyzed using IBM SPSS Statistics for 

Windows, version 24.0 (IBM Corp., Armonk, NY, 

USA). The chi-square or Fisher’s exact test was 

used for testing the significant differences 

between categorical variables. Statistical 

significance was considered at P-value <0.05. 
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3. Results 

3.1. Characteristics of the study population 
 

Table (1) shows that of 269 medical students 

included in this study, 52.4% were males and 63.6 

were aged 20 years or younger. The mean Hb 

concentration of final-year medical students at 

Sana’a University was 15.1 ± 1.9 g/dL. The mean 

Hb concentration for male students was 16.3 ± 1.5 

g/dL, while the mean Hb concentration for female 

students was 13.1 ± 1.5 g/dL. The majority of 

students were living in families of 8 members or 

fewer (66.5%) and had a medium family income 

(85.9%). 

Table 1. Characteristics of final-year medical students at Sana’a 

University, Yemen included in the study (2018)* 

Characteristics  n (%)   

Gender 
Male 141 (52.4) 

Female 128 (47.6) 

Age (years)   

Mean ± SD: 22. 5 ± 1.5 
≤22 171 (63.6) 
>22 98 (36.4) 

Hb (g/dL)   

Mean ± SD: 15.1 ± 1.9 
Male mean Hb ± SD: 16.3 ± 1.5 
Female mean Hb ± SD: 13.1 ± 1.2 

Family size (members)   

≤8 179 (66.5) 
>8 90 (33.5) 

Family income (Yemeni rials)   

Low (<50000) 20 (7.4) 
Medium (50000–100000) 231 (85.9) 

  High (>100000)  18  (6.7)  

*The total number of students was 269; SD, standard deviation; Hb, 

hemoglobin. 

3.2. Prevalence of anemia among medical students 

Fig. (1) shows that anemia was prevalent among 

12 (4.5%) out of 269 students medical students. 

 
 

No anemia 

Anemia 

3.3. Factors associated with anemia among medical 
students 

Table (2) shows that anemia among medical 

students at Sana’a University was significantly 

associated with the gender and smoking status of 

the students, where females (OR = 5.9, 95% CI: 

1.8–27.4; P = 0.011) and smokers (OR = 6.3, 95% 

CI: 1.2–3.7; P = 0.002) were about six times more 

likely to be anemic compared to their 

counterparts. In contrast, there was no 

statistically significant association between 

anemia and age, family size, family income, 

presence of chronic disease(s), khat chewing, 

exercise, or history of blood transfusion. 

 
Table 2. Factors associated with anemia among final-year medical 

students at Sana’a University, Yemen (2018) 

Variable  Presence of anemia 
P-value 

 N n (%) OR (95% CI) 

Gender     

Male 141 2 (1.4) Reference  

Female 128 10 (7.8) 5.9 (1.8–27.4) 0.011 

Age (years)     

≤22 171 10 (12.9) 3.0 (0.6–13.9) 
0.221 

>22 98 2 (14.6) Reference 

Family size (members)     

≤8 179 9 (5) Reference 
0.560 

>8 90 3 (3.3) 0.7 (0.2–2.5) 

Family income     

Low 20 1   (5.0) Reference 
1.000 

Medium-to-high 249 11 (4.4) 0.9 (0.1–7.2) 

Presence of chronic disease(s) 

Yes 22 3 (13.6) 4.2 (1.0–16.7) 
0.064 

No 247 9 (3.6) Reference 

Smoking     

Yes 23 4 (17.4) 6.3 (1.2–3.7) 
0.002 

No 246 8 (3.3) Reference 

Khat chewing     

Yes 178 22 (12.4) 0.6 (0.2–2.0) 
0.407 

No 224 35 (15.6) Reference 

Exercise     

Yes 90 1 (1.1) Reference 
0.058 

No 179 11 (6.1) 5.8 (0.7–45.9) 

History of blood transfusion     

Yes 36 0 (0.0) ---  

No 223 12 (5.4) Reference 
0.164 

OR, odds ratio; CI, confidence interval. 

 
 
 

Fig 1. Prevalence of anemia among final-year medical students at 
Sana’a University, Yemen in 2018 

4.5% 

95.5% 
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4. Discussion 

To the best of our knowledge, this is the first study 

on anemia and its associated factors among the 

medical students of Sana’a University. Anemia is a 

major health problem worldwide, affecting 1.62 

billion people.(2) It usually affects young men and 

women in developing countries.(8) 

Despite the war, the economic blockade, 

poverty and psychological pressures on students 

in Yemen, the overall prevalence of anemia in this 

study was 4.5%, and all of them are only anemic 

according to the cut-off points recommended by 

WHO.(7) In contrast to the finding of the present 

study, a high prevalence ranging between 29.3% 

and 70.8% was reported for anemia among 

medical students from India.(9–13) Such variability 

in anemia prevalence can be attributed to multiple 

factors, including lifestyle, housing situation, 

nutrition awareness and socioeconomic status. In 

the present study, the low prevalence of anemia 

could be partially explained by the high altitude of 

Sana'a city, which is located 3,700 km above sea 

level, leading to hypoxia and a compensatory 

increase in Hb concentration. 

The prevalence of anemia was higher among 

female medical students in the present, where it 

was six-fold more likely to occur among females 

compared to males. The increased prevalence 

among females could be attributed to blood loss 

during menstruation. This finding is consistent 

with that reported among medical students from 

different Indian universities.(10, 11, 13) 

The prevalence of anemia among females in 

the present study (7.8%) is much lower than that 

reported among medical student females from 

United Arab Emirates (26.7%), Sri Lanka (25.5%) 

and Punjab, India (94.0%).(14–17) In contrast to the 

findings of the present study, anemia prevalence 

was higher among Indian male compared to 

female first-year medical students from 

Karnataka, being 42% versus 21%, 

respectively.(12) This discrepancy in anemia 

prevalence according to gender could be 

attributed to differences in social, cultural, 

economic and geographical conditions. 

The mean Hb concentration of medical 

students in Sana’a city (15.1 g/dL) is higher than 

that (12.3 g/dL) of medical students from south 

India.(9) On the other hand, the mean Hb of female 

students in the present study (13.1 g/dL) was 

slightly higher than that for female students from 

Dubai, UAE (12.8 g/dL), Sharjah, UAE (12.5 g/dL) 

and Sohar, Oman (12.0 g/dL), but much higher 

than that (10.0 g/dL) for Indian nursing students. 
(13, 18-20) 

In the present study, the female gender was 

significantly associated with anemia among final- 

year medical students at Sana’a University, where 

females were approximately six-fold more likely 

to be anemic compared to males. The significantly 

higher prevalence among females than males in 

the present study is consistent with that observed 

among MBBS students in the first year in northern 

India. (21) 

In contrast to the lack of an association 

between family income and anemia in the present 

study, Alzaheb et al. (22) found significantly 

higher anemia prevalence (64.0%) among Saudi 

female university students with median 

household income. This higher anemia prevalence 

may be due to the bad quality of food or the 

limited awareness of healthy foods because many 

family members prefer eating outside rather than 

making food at home. 

In the present study, smoking was a risk factor 

significantly associated with anemia among final- 

year medical students at Sana’a University, where 

smokers were approximately six-fold more likely 

to be anemic compared to non-smokers. This 

finding is consistent with that reported among 

university students in Hodeidah, west of 

Yemen.(23) In contrast to the significant association 

of khat chewing with anemia among university 

students from Hodeidah,(23) khat chewing was not 

significantly associated with anemia among 

medical students in the present study. 
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5. Conclusions 

The prevalence of anemia among final-year 

medical students at Sana'a University is low 

compared to other studies elsewhere. The female 

gender and smoking are the risk factors 

significantly associated with anemia among 

medical students. Further large-scale studies 

among medical and non-medical students from 

different levels of study at public and private 

universities of the country are recommended. 
 

Ethical considerations 

This study was ethically approved by the Research Ethics 

Committee of the Faculty of Medicine and Health Sciences 

at the University of Science and Technology, Sana'a, 

Yemen. Written informed consent was obtained from all 

participants, who were informed that the participation is 

voluntary and they can refuse it without mentioning a 

reason. Participants were given feedback notes about the 

results of their Hb concentration upon completion of the 

study. 

 

Acknowledgments 

The authors thank all medical staff and students at Sana'a 
University for their cooperation and help during this study. 

 
 

Authors’ contributions 

MYN, ASH, FA, AM, AM, FM, HA, RA, NA and WA 

designed the study; FA, AM, AM, FM, HA, RA, NA and WA 

contributed to patient interview and data collection; MYN, 

FA, AM, AM, FM, HA, RA, NA and WA contributed to data 

analysis and interpretation of results. MYN drafted and 

revised the manuscript. All authors read and approved the 

final manuscript. 

 

Competing interests 

The authors declare that they have no competing interests 

associated with this article. 

 
References 

 
1. World Health Organization. The world health report 2002: 

reducing risks, promoting healthy life. Geneva: WHO; 2002. 
2. De Benoist B, Cogswell M, Egli I, McLean E. Worldwide 

prevalence of anaemia 1993-2005; WHO Global Database on 
Anaemia. Geneva: WHO; 2008. 

3. World Health Organization. Iron deficiency anemia. 
assessment, prevention, and control: A guide for programme 
managers. Geneva: WHO; 2001. 

4. Assefa S, Mossie A, Hamza L. Prevalence and severity of 
anemia among school children in Jimma Town, Southwest 
Ethiopia. BMC Hematol. 2014;14(1):3. DOI ● PubMed ● 
Google Scholar 

5. Verster A, Vander Pols JC. Anaemia in the Eastern 
Mediterranean region. East Mediterr Health J. 1995;1(1):64-79. 
Google Scholar 

6. Manjula V, Parameshwari P, Pothen L, Sobha A. Prevalence of 
anemia among female undergraduate students of Government 
Medical College Kottayam, Kerala. Int J Med Health Sci. 
2014;3(2):133-8. Google Scholar 

7. World Health Organization. Hemoglobin concentrations for the 
diagnosis of anemia and assessment of severity. Vitamin and 
Mineral Nutrition Information System. Geneva: WHO; 2011. 

8. Devi S, Deswal V, Verma R. Prevalence of anemia among 
adolescent girls: a school based study. Int J Basic Appl Med 
Sci. 2015;5(1):95-8. 

9. Subramaniyan K, George M, Seshadri D, Jena A, 
Chandraprabha N. Prevalence of anemia among health 
science students of a university in South India. Int J Med 
Health Sci. 2016;4(10):4598-601. 

10. Kaur M, Singh A, Bassi R, Kaur H. Nutritional status and 
anemia in medical students of SGRDIMSAR Amritsar. Natl J 
Physiol Pharm Pharmacol. 2015;5(1):45-9. DOI ● Google 
Scholar 

11. Pandey S, Singh A. A cross sectional study of nutritional 
anemia among medical students in a medical college, at 
Bilaspur, Chhattisgarh. Natl J Med Res. 2013;3(2):143-6. 
Google Scholar 

12. Kanchana R, Pushpa K. Prevalence of anemia among 1st year 
MBBS students. Natl J Physiol Pharm Pharmacol. 
2019;9(1):74-7. DOI ● Google Scholar 

13. Mehta K. Prevalence of nutritional anaemia among college 
students and its correlation with their body mass index. Int J 
Sci Res. 2015;4(3):1882-6. 

14. Sultan AH. Anemia among female college students attending 
the University of Sharjah, UAE: prevalence and classification. J 
Egypt Public Health Assoc. 2007;82(3-4):261-71. PubMed ● 
Google Scholar 

15. Chathuranga G, Balasuriya T, Perera R. Anaemia among 
female undergraduates residing in the hostels of University of 
Sri Jayewardenepura, Sri Lanka. Anemia 2014;2014:526308. 
DOI ● PubMed ● Google Scholar 

16. Deka AC, Vidhya S, Nath AD, Sarma PC. Prevalence of 
anemia among undergraduate girl students of a University of 
Assam. Eur J Pharm Med Res. 2016;3(12):401-4. 

17. Babita. Estimate the prevalence of anemia among unmarried 
female college students attending nursing college and 
influence of socio-economic-demographic factors. J Nursing 
Health Sci. 2014;3(1):5-8. 

18. Ayoub AI. Iron deficiency anemia in Dubai Medical College for 
Girls: a preliminary study. J Egypt Public Health Assoc. 
1995;70(1-2):213-28. PubMed ● Google Scholar 

19. Jahan F, Qasim R, Siddiqui MA. Nutritional status and 
anaemia among female medical students of Oman Medical 
College. Int J Med Sci Health Res.2(3):2018. Google Scholar 

20. Karkar PD, Kotecha PV. Prevalence of anemia among 
students of Nursing School of Vadodara. Nurs J India. 
2004;95(11):257-8. PubMed ● Google Scholar 

21. Dube S, Dhingra N, Pandey S, Purohit R, Kundu M, Singh M. 
A retrospective study to estimate the prevalence of anemia and 
associated factors among first year MBBS students of 
Maharaja Agrasen Medical College, Agroha, Hisar. Int J 
Contemp Med Res. 2019;9:10. 

22. Alzaheb RA, Al-Amer O. The prevalence of iron deficiency 
anemia and its associated risk factors among a sample of 
female university students in Tabuk, Saudi Arabia. Clin Med 
Insights: Women’s Health 2017;10:1179562x17745088. DOI ● 
PubMed ● Google Scholar 

https://doi.org/10.1186/2052-1839-14-3
https://pubmed.ncbi.nlm.nih.gov/24433408/
https://scholar.google.com/scholar?cluster=13532197876931223098&hl=ar&as_sdt=0%2C5
https://scholar.google.com/scholar?cluster=8812231567275721898&hl=ar&as_sdt=0%2C5
http://dx.doi.org/10.5455/njppp.2015.5.180720141
https://scholar.google.com/scholar?cluster=10189342242515701704&hl=ar&as_sdt=0%2C5
https://scholar.google.com/scholar?cluster=10189342242515701704&hl=ar&as_sdt=0%2C5
https://scholar.google.com/scholar?cluster=3067376862653127380&hl=ar&as_sdt=0%2C5
http://dx.doi.org/10.5455/njppp.2019.9.1133312112018
https://scholar.google.com/scholar?cluster=1634317094385183317&hl=ar&as_sdt=0%2C5
https://pubmed.ncbi.nlm.nih.gov/18410711/
https://scholar.google.com/scholar?cluster=17945256914679727131&hl=ar&as_sdt=0%2C5
https://doi.org/10.1155/2014/526308
https://pubmed.ncbi.nlm.nih.gov/25328694/
https://scholar.google.com/scholar?cluster=18121152744848873339&hl=ar&as_sdt=0%2C5
https://pubmed.ncbi.nlm.nih.gov/17214209/
https://scholar.google.com/scholar?cluster=7378390372463407972&hl=ar&as_sdt=0%2C5
https://scholar.google.com/scholar?cluster=11287379133885699889&hl=ar&as_sdt=0%2C5
https://pubmed.ncbi.nlm.nih.gov/15909633/
https://scholar.google.com/scholar?cluster=9212659665300922393&hl=ar&as_sdt=0%2C5
https://dx.doi.org/10.1177/1179562X17745088
https://pubmed.ncbi.nlm.nih.gov/29225484/
https://scholar.google.com/scholar?cluster=15408373985352369228&hl=ar&as_sdt=0%2C5


Nassar et al., Yemeni J Med Sci. 2021;15:8–13. 

https://doi.org/10.20428/YJMS.15.1.A2 

© 2021 University of Science and Technology, Yemen. This article can be unrestrictedly used, distributed or reproduced in 

any medium, provided that credit is given to the authors and the journal. Online ISSN: 2227-961X. 

13 

 

 

YEMENI JOURNAL FOR MEDICAL SCIENCES 

To submit your manuscript to the journal through the online 
submission system, please use the following link: 
https://ust.edu/ojs/index.php/yjmp/about/submissions 

 

 
23. Al-Alimi AA, Bashanfer S, Morish MA. Prevalence of iron 

deficiency anemia among university students in Hodeida 
province, Yemen. Anemia. 2018;2018:4157876. DOI ● 
PubMed ● Google Scholar 

 

https://ust.edu/ojs/index.php/yjmp/about/submissions
https://pubmed.ncbi.nlm.nih.gov/29850236/
https://scholar.google.com/scholar?cluster=8102823396259241206&hl=ar&as_sdt=0%2C5

