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Abstract

Background: Occupational health is a neglected public health issue among 
healthcare workers in developing countries like Yemen and they may expose 
them to various forms of hazards, which have had negative consequences on 
their wellbeing and performance at work.

Objective: The study aims at exploring the forms of occupational health 
hazards prevalence and methods to mitigate these hazards among Health Care 
Workers (HCW) in governmental hospitals in Mukalla city.

Methods: It is a cross-sectional study conducted among health workers in 
the main hospitals in Mukalla city in Hadhramout province in eastern Yemen. The 
sample size is calculated statistically as 366 workers from different categories 
including doctors, nurses and lab technicians. A sample of 391 workers were 
selected randomly who were distributed to be representative and proportional to 
the size of each professional category.

Results: The prevalence of biological hazards among the healthcare 
workers accounted for 298 (76%) whereas the non-biological hazards accounted 
for 306 (78%). The most prevalent biological hazards are needle prick injury 
(80%) followed by exposure to contact with contaminated material (75%), while 
the most frequent non-biological hazards are back pain (79%) followed by 
extra-time work (72%). In logistic regression age, gender and duration of work 
and professional category have significant association with exposure of health 
workers to biological hazards while only gender is the only variable associated 
with non-biological hazards.

Conclusion: There is a high prevalence of occupational hazards 
(biological and non-biological) among health workers in hospitals of Mukalla 
city. A prevention and infection control and patient safety programs are highly 
recommended in Mukalla hospitals to save health workers and patients.
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Introduction
Worldwide, the healthcare workforce represents 12% of the 

working population [1]. Health Care Workers (HCW) operate in 
an environment that is considered to be one of the most hazardous 
occupational settings [2]. In addition to the usual workplace related 
exposures, healthcare workers encounter diverse hazards due to their 
work-related activities [3,4]. In spite of this knowledge, the healthcare 
work environment continues to be neglected by governments 
and organizations [5]. Hospitals and medical clinics are favorable 
settings for the transmission of infectious diseases because infected 

and susceptible persons are brought into close proximity. HCW are 
at particular risk because their work demands close contact with 
patients who may be harboring pathogenic microorganisms [6]. 
Health workers in areas such as operating, delivery and emergency 
rooms and laboratories have an enhanced risk of exposure. Cleaners, 
waste collectors and others whose duties involve handling blood-
contaminated items are also at risk [7]. Among the 35 million health 
workers worldwide, about 3 million receive percutaneous exposures 
to blood-borne pathogens each year; two million of those to HBV, 
0.9 million to HCV and 170 000 to HIV. These injuries may result 
in 15000 HCV, 70 000 HBV and 500 HIV infections. More than 90% 
of these infections occur in developing countries [7]. Occupational 
health is a neglected public health issue among healthcare workers 
in developing countries. This has exposed healthcare workers in 
developing countries to various forms of hazards, which have had 
negative consequences on their wellbeing and performance at 
work. Evidence from sub-Saharan Africa indicates that healthcare 
workers are frequently exposed to chemical, biological, physical and 
psychosocial occupational hazards [4,8]. For instance, one Ethiopian 
study showed a high level of exposure to blood and body fluids among 
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healthcare workers, which put them at significant risk of Healthcare 
Associated Infections (HAIs) [9]. Another Ethiopian study also 
revealed that significant numbers of health-care workers (66%) 
were exposed to blood and body fluids, of which 29% were caused 
by needle-stick injury [10]. In Yemen, the studies about occupational 
exposure of health workers to hazards are scarce; a Yemeni study 
showed that most health workers, including doctors, have poor 
compliance with hand washing practice (90%) and unsatisfying 
infection control practice (78%) [11]. In Mukalla city in Hadhramout, 
there is no study addressing occupational hazards among health care 
workers. Therefore, the aim of this study is to explore the forms of 
occupational health hazards prevalent and methods to mitigate 
these hazards among Health Care Workers (HCW) in governmental 
hospitals in Mukalla city.

Methods
The study is a cross-sectional survey among health workers in 

the main hospitals in Mukalla city in Hadhramout at eastern Yemen. 
The two main referral general hospitals in Mukalla city, namely: Ibn-
Sina Teaching Hospital (ISTH) that provides medical and surgical 
care with 418 professionals; (doctors, nurses and lab technicians) 
and Mukalla Maternal and Childhood Hospital (MMCH) with 411 
health workers. The study population was all doctors, nurses and 
lab technicians working in the above-mentioned two hospitals in 
Mukalla with a total of 829 workers. The sample size is calculated 
statistically as 366 workers from different categories (doctors, 
nurses and lab technicians). However, a sample of 391 workers 
were randomly selected to proportionally represent the size of each 
professional category. The study tool for data collection was self-
administered questionnaire. The questionnaire is consisted of closed 
questions, which were categorized into three sections to achieve the 
study objectives. Section one of the questionnaire-covered collection 
of data on the socio-demographic characteristics of the respondents, 
which included age, sex, profession, field of health service work and 
duration in service. Section two of the questionnaire covered collection 
of data on the occupational health hazards facing the healthcare 
workers, the hazards that they experienced in their work place and 
exposure to one or both hazards. The first hazard type included 
biological hazards (needle stick injury, exposure to contaminated 
blood and body fluids, cuts, wounds and infectious disease). The 
second covered non-biological hazards and included back pain, 
working over-time, working in multiple facilities, pressure from 
job and physical injuries. Section three of the questionnaire covered 
collection of data on bio-safety measures applied to minimize those 
hazards like safety education, training on how to use the machinery 
and equipment, provision of special and sufficient containers for 
disposal of medical wastes and on taking vaccinations. The data were 
entered and analyzed by using Statistical Package for Social Science 
25 (SPSS version 25) software. Frequency tables pie and bar graphs 
are used for establishing the data. Chi-square test was used to test 
association and p-value where the value of <0.05 was considered as 
significant association. An ethical approval was obtained from the 
Ethical Committee in Hadhramout University College of Medicine 
(ECHUCOM) and a permission letter was obtained from the 
managers of the Mukalla Governmental Hospitals to facilitate our 
work and data collection. Authors provided enough information 
about our research, its objectives and procedures for the participants. 

Then agreement of participants was obtained, with their right to 
proceed or withdraw, with insuring that the information be only used 
in the research and keeping the privacy of their information.

Results
Socio-demographic characteristics

The study population comprised a range of healthcare workers 
working in selected governmental health facilities. These included 
doctors (39%), nurses (49%), and laboratory technicians (12%). Of 
the 391 participants, the females were (51%) and the males were 
(49%) they could be nearly equal. In term of age, the participants’ 
age ranged from 20-70 years with a mean of (32.44±8.94) year. About 
57% of participants are at age equal or less than 30 years while 43% 
are at age more than 30 years. In term of duration of work, it ranges 
from 1-45 years with mean of (7.39±8.39). Majority 78% of them 
work for 10 years or less and 22% for more than 10 years (Table 1).

Occupational hazards
The prevalence of biological hazards among the healthcare 

workers was 298 (76%) whereas the non-biological hazards was 
306 (78%) indicating that the majority of respondents was exposed 
to both biological and non-biological hazards with slight difference 
in magnitude and as shown in (Table 2). Among 298 respondents 
who were exposed to biological hazards, the results indicate that 
the majority of them were exposed to needle prick injury (80%) 
followed by exposure to contact with contaminated material (75%), 
getting wound during work (60%) and those who were exposed to 
biological hazard through acquiring infectious disease during work 
counted for 19% as shown in (Figure 1). Among the 306 respondents 
who indicated their exposure to non-biological hazards, the results 

Socio-demographic characteristics Number of health 
workers %

Age group

≤30 years 224 57%

>30 years 167 43%

Total 391 100

Gender

Male 192 49%

Female 199 51%

Total 391 100.00%

Duration of work

10 305 78%

>10 86 22%

Total 391 100.00%

Specialization

Doctor 150 39%

Nurse 193 49%

Laboratory technician 48 12%

Total 391 100.00%

Table 1: Socio-demographic characteristics of health workers in governmental 
hospitals in Mukalla.

Types of occupational 
exposure

Number of health 
workers Prevalence of occupational 

exposure %(N-391)
Exposure to biological 

hazards 298 76%

Exposure to non-
biological hazards 306 78%

Table 2: Prevalence of occupational hazards among health workers in hospitals 
of Mukalla city.
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indicate that the majority of them were exposed to back pain (79%) 
followed by extra-time work (72%), psychological stress (70%), work 
in more than one health facility (68%) and exposure to physical 
injuries (23%). See (Figure 2).

Biological occupational hazards
Females are significantly exposed to biological hazards in higher 

rate than males (82%) whose rate is (70%) with a p-value =0.003. 
Nurses had significantly exposure to biological hazards (85%) in 
comparison to laboratory technicians (77%) and doctors (65%) with 
a p-value =0.000. Also, those of experience who worked for 10 years 

or less, are at a higher risk to biological exposure (79%) than those 
who have worked for more than 10 years of experience (67%) with 
a p-value = 0.024 while there is no significant difference in regard to 
age group with a p-value =0.550 (Table 3). In logistic regression; all 
the socio-demographic and professional variables are of significant 
association with the exposure to the biological occupational hazards 
(Table 4).

Non-biological occupational hazards
There are significant variations regarding non-biological 

exposure were observed in females (85.43%) more than males 
(70.83%) (P-value =0.000). While no significant variations exist 
due to exposure to non-biological hazard between the age groups 
((P-value =1), duration of work (P-value =0.202) or professional 
categories (p-value =0.112) (Table 5). In logistic regression only the 
gender has significant association with the exposure to non-biological 
hazard (P-value =0.001) (Table 6).

Figure 1: Prevalence of Biological Hazards among Health workers of 
hospitals in Mukalla.

Figure 2: Prevalence of non-biological hazards among health workers in 
hospitals in Mukalla.

Figure 3: Safety practice and preventive measures among health workers in 
hospitals in Mukalla.

Socio-demographic characteristics
Exposure to biological hazards

X2 P-value
No exposed Prevalence e%

Age group
≤30 years (n=224) 168 75%

0.427 0.55
>30 years (n=167) 133 71%

Gender
Male (n-192) 134 70%

8.58 0.003*

Female (n=199 164 82%

Duration of work
≤10 years (n=305) 240 79%

4.68 0.024
>10 years (n=86) 58 67%

Professional category

Doctor (n=150) 98 65%

17.04 0.000*Nurse (n=193) 163 85%

Laboratory technician (n=48) 37 77%

Table 3: Prevalence of biological occupational hazards.

*Significant

Socio-demographic characteristics OR CI 95% p-value

Age group 2.438 1.248-4.762 .009*

Gender 2.151 1.305-3.545 .003*

Duration of work 0.349 0.168-0.727 .005*

Professional category 1.899 1.293-2.788 .001*

Table 4: Logistic regression of the association between the socio-demographic 
variables with the biological hazards.

*Significant
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Safety practices and preventive measures: There is a marked 
lack of training of the health workers on using medical devices, data 
indicated that (71%) of healthcare workers have not been trained i.e. 
only (29%) of them had sufficient training on how to use their medical 
devises. However, results show that 61% of respondents indicated 
that their hospitals do provide suitable container to dispose medical 
wastes. Less than half of the healthcare workers in the surveyed 
governmental hospitals reported that they have sufficient safety tools 
(46%) and only (27%) of them have received HBV vaccine (Figure 3).

Discussion
This study reveals that there are of a high prevalence of exposure 

of health workers in hospitals in Mukalla city to both biological and 
non-biological occupational hazards (76% and 78% respectively). It 
was more than what was reported in the study conducted in Kampala 
(Uganda) which concluded that prevalence of the biological health 
hazards among health workers was 39.5% and that the prevalence 
of none-biological hazards was 31.5% [12]. These differences 
indicated that the prevention and infection control and patient 
safety practices are poorly operated in Mukalla hospitals. However, 
the high prevalence of biological hazards was also reported in a 
study in south India where most healthcare workers were exposed 
to biological hazards (81.5%) [13]. Injury by contaminated sharp 
instruments and needles constitutes a major occupational hazard for 
healthcare workers [14]. The most biological hazards in this study is 
the needle prick injury (80%). Such needle prick injuries is prevalent 
in developed countries e.g. in a study in German University hospital, 
it was found that about 31.4% (n=226) of participant HCWs had 
sustained at least one needle stick injury in the last 12 months before 
the study [15]. The present study reveals that the largest proportion of 
respondents who were exposed to biological hazards are nurses. These 
results are in agreement with the study done in southern India [13]. 
Nurses are at high risk to occupational hazards and injuries in the 

Socio-demographic characteristics
Exposure to non-biological hazards

X2 P-value
No exposed Prevalence e%

Age group
≤30 years (n=224) 175 78.10%

0.006 1
>30 years (n=167) 131 78.40%

Gender
Male (n-192) 136 70.80%

12.23 0.000*

Female (n=199 170 85.43%

Duration of work
10 years (n=305) 242 79.30%

0.957 0.202
>10 years (n=86) 64 74.40%

Professional category

Doctor (n=150) 119 79.33%

4.37 0.112Nurse (n=193) 155 80.31%

Laboratory technician (n=48) 32 66.67%

Table 5: The prevalence of Non-biological occupational hazards.

*Significant

Socio-demographic characteristics OR CI 95% P-value

Age group 1.333 0.716-2.482 0.364

Gender 2.362 1.416-3.938 0.001*

Duration of work 0.714 0.351-1.453 0.353

Professional category 0.827 0.576-1.187 0.303

Table 6: Logistic regression of the association between socio-demographic and 
professional variables with the non-biological hazards.

*Significant

course of their day-to-day activities in the health care environment 
[16]. By considering the nature of the nurse’s working environment, 
responsibilities and duties, it is clear that nurses are at high risk of 
numerous occupational hazards such as infectious disease, chemical 
risks, environmental risks, and psychosocial risks [17,18]. In this 
study; back pain is found to be the common non-biological hazards 
especially in females. In logistic regression, only the gender has a 
significant association with the exposure to non-biological hazard. 
Multivariate regression analysis revealed that female gender, health 
care personnel other than doctors, working overtime, dissatisfaction 
with workplace atmosphere and not using the necessary Personal 
Protective Equipment (PPE) were independent predictors for 
experiencing a biological hazard [19]. Similarly, female gender, 
presence of family conflict, and not using the required PPE were 
found to be independent predictors for experiencing non-biological 
hazards in India [19]. Triolo in 1980 reported in a survey that nurses 
lost 750,000 working days a year as a result of back pain which was 
twice the national average [20]. Uses of precautionary measures 
by health workers in Mukalla hospitals are inadequate. This is an 
important concern in developed and developing countries alike. 
The awareness of and compliance with standard precautions vary 
among HCWs and have been found to be inadequate [21-23]. Many 
exposures can be prevented by careful adherence to existing infection 
control precautions, immunization against hepatitis B and provision 
of personal protective equipment during the management of 
emergencies [24-26]. In a study in India, the existence of inadequate 
needle safety precautions was found along with low compliance to 
standard guidelines, and improper disposal of sharps among the 
health care workforce in a trauma care setting. This was found to 
co-exist in the presence of an active infection control committee and 
the presence of posters stressing the need to comply with standard 
precautions [27].

Conclusion
There is a high prevalence of occupational hazards, both 

biological and non-biological, among health workers in hospitals of 
Mukalla city. A prevention and infection control alongside patient 
safety programs are highly recommended in Mukalla hospitals to 
save health workers and patients. Likewise, continuous training of 
health workers in Mukalla hospitals on infection prevention and 
patient safety should be taken seriously and raise the concerns among 
health decision makers in this part of Yemen to prevent occupational 
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hazards and protect health workers and patients.
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