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ABSTRACT 
 

Aim: To determine the seroprevalence of HIV among blood donors in Sana'a city: Yemen. 
Study Design: A descriptive cross-sectional study. 
Place and Duration of Study: The study was conducted at the National Blood Transfusion and 
Research Center in Sana'a City, Yemen; during the period from October 2016 to January 2017.  
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Methodology: We included 3606 subjects (99.2% men, 0.8% women; age range 16-45 years) who 
enrolled in this study. The estimation of the prevalence of anti-HIV antibody was done using 
enzyme immunoassay (EIA) technique. Testing of blood donors specimens was performed at the 
laboratory virology unit. 
Results: Out of 3606 blood donors who enrolled in this study, 0.6% donors were found to be 
reactive for the anti-HIV antibody, 82.0% of them were among blood donors residing in Sanaá 
Capital city. The prevalence rate of HIV was higher among students (0.9%), followed by military 
(0.8%), professional workers (0.6%), and handicrafts (0.4%). Half (50%) of HIV seropositive was 
detected among the age group 26-35 years old with prevalence rate 0.7%, followed by 16-25 and 
36-45 years old with an account 0.6% and 0.5% respectively. There was no statistically significant 
difference (p > 0.05). 
Conclusion: A substantial percentage of HIV seroprevalence was detected among our Yemenis 
blood donors. A strict selection of blood donors with the concern on getting voluntary donations is 
necessary. 
 

 
Keywords: Blood donors; EIA; HIV; Sana'a; Yemen. 
 

1. INTRODUCTION  
 
Increase demanding for blood transfusion 
facilities may be due to multifactorial causes of 
anemia such as infection, malnutrition, and 
traumas associated with acute blood loss [1,2]. 
Blood transfusions can save the life and recover 
the health, but it also increases the risk of blood-
borne infections to the recipients [3]. However, 
many of the patients do not have opportunities 
access to achieve safe blood transfusions, and 
every person must have equal access to safe 
blood [3].  
 
A numerous of agents can possibly be 
transmitted through blood transfusions, 
comprising bacteria, viruses, and parasites. The 
presence of the following agents; Human 
Immunodeficiency Virus (HIV), Hepatitis B Virus  
(HBV), Hepatitis  C Virus (HCV) and Treponema 
pallidum in all donated blood were routinely 
screened according to the recommended and 
adopted strategy by WHO in blood safety [4]. 
Another newly discovered agents like a 
transfusion-transmitted virus (TTV), SENV (SEN 
virus), Human herpesvirus-8 (HHV-8), Hepatitis 
G Virus (HGV), West Nile Virus and Prions 
present an emerging encounters in evaluating 
the potential risk they may carriage to the safety 
of blood and its products [5,6].  
 
HIV is a lentivirus (a subgroup of retrovirus), the 
causative agent of acquired immunodeficiency 
syndrome (AIDS), has been one of the most 
serious health and developmental challenges 
worldwide of transfusion-transmitted infections 
[7,8]. The hazard of HIV transfusion through 
infected blood exceeds that of any other risk 
exposure. For that reason, it is necessary to 

detect these blood-borne infections [9]. 
Continuous perfection in donor enrolment 
practices, donor education, donor screening, and 
blood analysis has ensued in constant decreases 
in the risk of transfusion transmission of HIV [9].  
 

A series of blood screenings are implemented to 
test HIV. Serological tests can detect 
seroconversion within two to three weeks of 
infection in the majority of cases [10]. EIA is one 
of the most robust approved methods of high 
sensitivity and specificity. It is most commonly 
used as a screening test of HIV-1/2 and/or HIV 
p24 in serum or plasma [11]. Several methods, 
are essential to confirm positive antibody 
screens, such as Western blot, polymerase chain 
reaction [PCR] which deliver an assistant to 
antibody testing (p24 antigen, PCR), or offer 
additional evidence for the physician treating HIV 
patients (qualitative and quantitative PCR, and 
genotyping) which help to define the initiation of 
drug therapy and monitor the efficiency of 
treatment [10]. However, those techniques are 
too expensive and required highly skilled 
personnel [12,13].  
 

The aim of our study was to determine the 
seroprevalence of HIV among Yemeni blood 
donors attending National Blood Transfusion and 
Research Centre in Sana'a. Detection of 
seroprevalence of HIV is required by the decision 
maker to knowing the precise circumstances of 
the virus in our community. 
 

2. MATERIALS AND METHODS  
 

2.1 Study Area  
 

National Blood Transfusion and Research Centre 
in Sana'a Yemen, Testing of blood donors 
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specimens was performed at the laboratory 
virology unit.  
 

2.2 Study Period and Population Size 
 
This study was conducted from October 2016 to 
January 2017. During this period, 3606 blood 
donors consecutively were tested for anti-HIV 
antibody by the EIA method.  
 

2.3 Ethical Issues and Data Collection 
 

Permission to conduct the study was granted 
from the administration of National Blood 
Transfusion and Research Centre. Informed 
consents were obtained from all participants 
preceding to blood donation. A structured self-
administered questionnaire was used to collect 
data [14]. A trained public health specialist for 
illiterate individuals filled the questionnaire 
through a face-to-face interview. The 
questionnaire gathered some of the socio-
demographic characteristics of blood donors 
such as types of a donor, age, gender, 
residency, and occupation. Then, the collected 
information was treated confidentially.  
 
2.4 Inclusion and Exclusion Criteria 
 
As a general role, all the individuals coming for 
blood donations were examined for blood 
pressure, pulse, hemoglobin content, and other 
general health checkups were done. Apparently, 
healthy persons of age 18 to 60 years with body 
weight above 45 kg would meet the requirements 
of donations and were included in this study. The 
only excluded criteria include those donors who 
did not satisfy the universal criteria for blood 
donation.  
 

2.5 Sample Collection and Processing  
 

All the blood donors, donating blood in the blood 
bank were considered as the study population. 
Five milliliters of blood was collected by the 
standard aseptic technique from each study 
person by trained laboratory technicians with the 
help of 5 ml disposable syringe and was 
transferred to a sterile test tube according to 
standard operation procedures (SOPs) [15].  

 
2.6 Laboratory Assay  
 
The blood was allowed to clot and after 
centrifugation, all serum specimens were 
analyzed for anti-HIV antibody by an EIA 
technique (Genscreen

TM
 Ultra HIV Ag-Ab no. 

72386; BioRad Diagnostics, 92430 Marnes-la-
Coquette, France). This technique has an 
enzyme immunoassay based on the principle of 
the sandwich technique for the detection of HIV 
antigen and of the various antibodies associated 
with HIV-1 and/or HIV-2 virus in human serum or 
plasma with 100% sensitivity and specificity of 
99.75% and was done according to manufacturer 
instructions [12,13].  
 

2.7 Study Variable 
 
The dependent variable of this study was anti-
HIV antibody whereas the independent variables 
were donation type, sex, age, residencies, and 
occupation.  
 

2.8 Statistical Analysis  
 
The prevalence of anti-HIV antibody was 
determined from the proposition of seropositive 
individuals in the total donor population studied 
and was expressed as a percentage. Descriptive 
statistics of variable and other characteristics of 
sampled population were calculated and 
tabulated. A p-value less than 0.05 was 
considered statistically significant. The statistical 
difference was also evaluated by applying the 
Chi-square test. All the statistical analysis was 
done using the Statistical Package for Social 
Sciences (SPSS) software package version 20. 
(SPSS Inc. Chicago, Illnois, USAT). 
 

3. RESULTS AND DISCUSSION 
 
Out of 3606 blood donors who enrolled in this 
study, the males were 99.2%, whereas only 0.8% 
were females with the mean of age 29.95 years 
(range between 16 to 45 year). The result of this 
study showed that 22 donors were found to be 
reactive for the anti-HIV antibody, giving a total 
seropositivity of 0.6% and all of them were 
males. Replacement donors were 72.6% 
compared to 27.4% were voluntary donors. 
There is no statistically significant difference 
between anti-HIV seropositivity and the type of 
donors. 
 
The majority of HIV reactive cases were among 
blood donors resident the Sana'a capital city with 
a prevalence rate of 0.8%. However, different 
prevalence rates of 0.2%, 0.6%, 1.2% and 2.7% 
were detected in Sana'a rural area, Ibb, Amran 
and Raymah governorates respectively. There is 
no statistically significant difference between 
anti-HIV seropositivity and the residency (Table 
1).  
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In another hand the rate of anti-HIV antibody was 
higher among students with an account 0.9%, 
followed by military 0.8%, professional workers 
0.6%, and handicrafts 0.4%, the difference in the 
result of anti-HIV antibody seropositivity among 
all of these blood donors groups was found to be 
statistically insignificance. 
 
Furthermore, it was found that 50% of HIV 
seropositivity were detected among the age 
group 26-35 years old with prevalence rate                 
0.7%, followed by 16-25 and 36-45 years old       
with an account 0.6% and 0.5% respectively. 
There is no statistically significant difference 
between anti-HIV seropositivity and the age 
group. 
 
The majority (72.6%) of blood donors at the 
place of this study were of replacement donors, a 
low percentage (27.4%) of voluntary donors 
(29.4%), which is consistent with observations in 
numerous other studies [4,6,14,16,17]. This 
indicates the need for many activities from 

provincial health office to accomplish 100% 
voluntary donors who have been described to be 
the safest group of blood donors [14]. 
 
The result of the recent study revealed a slightly 
higher prevalence of anti-HIV antibody (0.6%) 
compared to a similar study conducted 
previously at 2012 by Sultan et al. [18] in Sana'a 
city the capital of Yemen who reported that 
0.39% of blood donors were HIV positive. On the 
other hand, our result was much higher than that 
of other published two studies in China (0.08%) 
which carried out at five Chinese regional centers 
during the period of 2000-2016 [19,20] or that 
done in Pakistan (0.04%) by Arshad et al. [14]. 
While our finding approximately has equivalence 
with that reported by Bazie et al. [21], in his study 
in Sudan, who showed that, the Seroprevalence 
for antibodies against HIV was positive in 0.7% 
among Sudanese blood donors. However it was 
much lower than that reported in Kyrgyzstan at 
2017 by Karabaev et al. [11] 3.3%, or that 
documented in Tanzania by Matee et al. [16] 

 
Table 1. Seroprevalence of HIV among blood donors attending  National Blood Transfusion 

and Research Center in Sana'a city  with respect to types of donor, gender,  residency, 
occupational and age groups 

 
Donor category Anti-HIV antibody Total 

3606(100.0%) 
X

2
 P 

Positive 
22(0.6%) 

Negative 
3549 (99.4%) 

No % No % No %   
Voluntary   6 0.6 991 99.4 987 27.4 0.000 0.992 
Replacement   16 0.6 2603 99.4 2619 72.6 
Gender         
Male  22 0.6 3556 99.4 3578 99.2 0.2 0.877 
Female  0 0.0 28 100.0 28 0.8 
Residency(governorate)         
Sana'a Capital city 18 0.8 2301 99.2 2319 64.31 8.6 0.125 
Sana'a rural area   1 0.2 580 99.8 582 16.14 
Ibb 1 0.6 171 99.4 171 4.74 
Amran 1 1.2 81 98.8 82 2.27 
Raymah 1 2.7 36 97.3 37 1.02 
Others 0 0.0 415 100.0 415 11.51 
Occupation          
Students 6 0.9 668 99.1 674 18.7 2.4 0.486 
Professional workers 6 0.6 945 99.4 951 26.4 
Handicrafts  5 0.4 1337 99.6 1342 37.2 
Military 5 0.8 634 99.2 639 17.7 
Age groups         
16-25 8 0.6 1229 99.4 1237 34.3 1.2 0.876 
26-35 11 0.7 1590 99.3 1601 44.4 
36-45 3 0.5 628 99.5 631 17.5 
46-55 0 0.0 121 100.0 121 3.4 
>  55 0 0.0 16 100.0 16 0.4 

χ
2
: Chi-square, N: number; P: probability. (χ

2
 ≥ 3.84, P < 0.05: significant). No: number,   %; percentage 
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3.8%, or that published by Ymele et al. [22] 
4.44% in Cameroon during 2012 or that reported 
in Guinea by Xie et al. [23] 7.83%. The higher 
prevalence in our case may be due to the 
difference in the healthcare awareness system 
and the study periods. In Egypt, Shaimaa Snosy 
[24] reported lower rate in addition to another 
study in Nigeria by Aleruchi et al. [17] who 
reported that the prevalence of anti-HIV antibody 
was 0.1% and 0.45% respectively.  
 
The high Seroprevalence of anti-HIV antibody in 
Yemeni blood donors suggests additional 
community established researches to recognize 
the main risk factor exposing Yemeni people for 
blood-borne HIV infections and to improve 
particular interferences to prevent transmission. 
On the other hand, one of the boundaries in our 
study is that positivity of anti-HIV antibody could 
not be further validated by a confirmatory assay. 
 
In this study, Seroprevalence of HIV was higher 
amongst male donors in relation to female 
donors. The results may be due to the lower 
number of the donating females or due to 
menstruation cycle among female; therefore, less 
(0.8%) females were participated compared to 
males (99.2%). Many studies documented the 
same observation. Moreover, many efforts must 
be done to encourage and expand the number of 
female donors [4,6,17,24,25]. 
 
High Seroprevalence rate of HIV among student 
in this study as compared to other occupational 
groups, this could be related to reasons 
explained by Badahdah and Sayem [26] who 
found that university Yemeni students had 
numerous severe confusions about HIV/AIDS 
and detained bad attitudes to people living with 
HIV/AIDS. Even though female students were 
less familiar with HIV/AIDS than were male 
students, but they detained more encouraging 
attitudes to people with HIV/AIDS.  
 
The present study showed that 86.4% of the total 
HIV seropositivity were detected among the age 
group 16-45 years old, of this 50% of HIV 
seropositivity were detected among 26-35 and 
36.4% among the age group 26-35 years old. 
This could be due to a high sexual activity of this 
age group and a lot of consciousness formation 
action aiming that age group is required. Michel 
et al. at 2015 in his study in Lubumbashi, 
reported a similar result [27] who found that 9 ∕ 
10 (90%) of HIV among the age group 19-45 
years old. This finding is the same as that made 
by other authors in African studies [6,17,17,19]. 

4. CONCLUSION 
 

Our study shows a high seroprevalence of HIV 
among Yemenis blood donors was high, poor 
female’s contribution and a low percentage of 
voluntary donors. Presented data were 
documented during the civil war in Yemen, which 
may lead to disruption of health care services 
and increase blood donor’s demands due to the 
current conflict, may have worsened the problem 
of HIV infection in our community. 
 

5. RECOMMENDATION 
 

More study that is comprehensive is required. It 
is also necessary to increase the opportunity for 
NAT to confirm the results of serology and to 
improve blood resources safety during the 
serological window period. 
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