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ABSTRACT
Background: Occupational injury among HealthCare Workers (HCWs) is a very common occurrence in the medical industry 

as the workplace especially hospitals expose them to injuries because of the presence of different types of occupational hazards. 
There are many risk factors that contribute to occupational injuries and the understanding of these factors can help health 
organizations take corrective actions and preventive measures to reduce the risks that HCWs face. 

Objective: The aim of this study is to identify the prevalence of occupational injuries among health care workers at 48 Model 
Hospital (48 MH) in Sana'a, Yemen and the associated factors that contribute to Work-Related Injuries (WRIs).

Methods: A cross-sectional study and simple random sampling, using a self-administrated questionnaire, consisting of eight 
(8) dimensions factors relating to work injuries among hospital direct care workers during the last one year of employment was 
administered. The SPSS 20 was used for statistical analysis whereby a total of 476 respondents constituted a response rate of 
76% with a prevalence of injury at 53%. 

Results: Majority of respondents reported the following commonest hazards: Musculoskeletal Injuries (MSIs)(53%), punc-
tures (18.7%), lifting and exertion(45.7%) and Needle stick Injuries (NSIs)(18.6%). Demographic factors such as age, gender, 
Body Mass Index (BMI) and education level were found to be significantly associated with WRIs (p < 0.001). Nurses and order-
lies had higher risks of sustaining injuries compared to other occupations whereby the majority of injuries were reported in the 
Emergency Room (ER). Night shifts and overextended working hours significantly contributed to the high risk factor. 

Conclusion: Direct care occupations expose workers to a variety of risk factors contributing to occupational injuries and 
understanding of these factors can help health organizations take immediate corrective actions and control measures to reduce 
injury incidence.
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INTRODUCTION

The hospital is one of the riskiest environments in the medical 
industry whereby injury among HCWs is most rampant. By contrast, 
two other hazardous industries, i.e. construction and agriculture, have 
become safer today than they were a decade ago1). In 2011, U.S. hospi-
tals recorded 253,700 WRIs and illnesses, which computed to a rate of 
6.8 occupational hazard incidents and illnesses for every 100 full-time 
employees (FTE). In 2012, it was not much better since U.S. hospitals 
recorded 248,100 on-the-job illnesses and injuries with nearly 58,000 

resulting in employees missing work2). The rate is continuously increas-
ing because healthcare is among the fastest growing sectors of the econ-
omy. The global health workforce is conservatively estimated to be just 
over 59 million workers, United States employing over 18 million 
health care workers1).

In Yemen, health facilities have expanded significantly during the 
previous years from 168 hospitals (consisting of 1210 health units and 
health centers) in 1990 to about 172 hospitals and 2,700 health units in 
2004. There are 44,823 health personnel in Yemen, of which 53% are 
technicians and 30% are physicians3). This high risk and fast paced 
industry presents a unique, hazardous and highest risk environment, 
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where HCWs are continuously exposed to serious multiple types of haz-
ards such as biological, chemical, physical and mechanical. The most 
common WRI is NSIs with approximately 800,000 incidents reported 
each year, combined with a non-reported 40% - 60%. There is a proba-
bility of more than 1.5 million NSIs per year3). Needle stick and sharps 
injuries are also commonly reported4). MSIs are particularly common in 
HCWs who are in direct contact with patients5).

A Turkish study in 2006 found that the highest injuries incidence 
was reported among nurses which accounted for about 71.1%6). A Saudi 
report indicated the Operation Theater (OT) and recovery room as the 
most frequent injuries sites7). Meanwhile it was also reported that the 
Intensive Care Unit (ICU) and Emergency Room (ER) were common 
injury sites8). Researchers found that occupational injuries were correlat-
ed to socio-demographic factors such as age, gender, education, lifestyle 
habits and education level9-11). The analysis on 600 Turkish hospital 
employees showed that age, the female gender, smoking, occupation, 
perceived work stress and heavy lifting were significant risk factors in 
the prevalence of low back pain12). People who worked more than eight 
(8) hours per day were at a higher risk of injuries than those who 
worked eight (8) hours or fewer per day13). It was also reported that 
WRIs for day shift workers were fewer as compared to the injury rate 
estimates for evening shift workers, making the injury rate estimates 
even lesser compared to night shift workers14). Although injuries com-
monly occur among the 48MH staff, little is known about the nature of 
injuries or the commonest available hazards. Therefore, the magnitude 
of the problem is not clear. Aside from the impact on the workers, WRIs 
have a direct effect on loss of work time which may affect the tenure 
and satisfaction of the 48 MHs' staff.

Occupational injuries among health care workers in Yemen were not 
reported and no available database or even previous published studies 
on the incidence of occupational injuries among HCWs were found. 
Therefore, this study aims to determine the prevalence of occupational 
injuries among HCWs at 48 MHs in Yemen and the contributing factors. 
Since hospitals throughout Sana'a and many areas in Yemen are similar 
in structure and function, identifying the risk factors of WRIs in one 
hospital is likely to be similar to the risk factors of WRIs in other hospi-
tals and so, proactive and preventive measures implemented in one hos-
pital can be applied successfully to other hospitals.

MATERIALS  AND  METHODS

A cross-sectional study was carried out at 48 MHs in Sana'a, Yemen 
in 2016. The targeted population was direct HCWs and those in direct 
contact with patients, while population sample included doctors (resi-
dents, specialists and consultants), nurses, technicians, dentists and 
orderlies with at least one year of employment during the period 
between June 2015 and June 2016. The simple random sampling 

approach was chosen which included clinics, wards, ERs, OTs and 
Intensive Care Units (ICUs). The sample size was calculated by the for-
mula of estimating single proportion. Sample estimated was 385 and 
20% was added to avoid dropout, making the total sample of 467.The 
data collection period was three months, i.e. between June and August 
2016. Data obtained from the respondents were via self-administered 
questionnaires which were constructed by reviewing relevant literature 
and previously used standardized instruments and protocols. Ethical 
approval for this study was obtained from the ethical committee of the 
hospital. Written informed consent was signed by all respondents of this 
study. All information was kept confidential and did not identify the 
individual respondents. 

The questionnaires were distributed to the targeted sample popula-
tion together with instructions necessary for completion. The instrument 
consisted of multiple choice closed ended questions to identify the type 
of injuries and their associated factors. The questionnaires consisted of 
three (3) sections i.e. socio-demographic backgrounds, employment his-
tory and injury description. Approval was obtained from University of 
Medical and Applied Science Republic of Yemen which was then sub-
mitted to the person-in-charge at the 48 MHs for approval. Voluntary 
verbal consents were obtained from the respondents. The respondents 
were assured of confidentiality in the handling of all information that 
they had shared.

This study measured thirteen (13) variables which are factors attrib-
uting to occupational injuries in the healthcare setting. The variables 
were: (a)four (4) dimensions of socio-demographic factors (date of 
birth, gender, BMI and education level) (b) four (4) aspects of employ-
ment history (working experience, job type, shift length, shift status and 
department) (c) four (4) inquires for injuries description (sustaining 
injuries, frequency, cause of injury or type of hazards and types of inju-
ry).

The data were analyzed using the Statistical Package for Social 
Sciences (SPSS) version 20.0 (descriptive analysis and Chi-Square test). 
Data entries were made using the database created in Excel and then 
transferred directly to the SPSS. Analysis included simple descriptive 
statistics (frequencies and proportion for categorical variables) and tests 
of association (Chi Square Test) to identify significant association 
between exposure factors and outcomes. (P value of < 0.05 was consid-
ered statistically significant.)

RESULT

A total of 600 questionnaires were distr ibuted where by 
467responded with a valid response rate of 78%. The characteristics of 
the respondents are as described in Table 1; mean age of respondents 
were 1.45 ± (0.56) years old; workers were aged less than 30 years 
accounting for more than half of the respondents (57.8%); male respon-
dents were more than female respondents (63.8%), with a mean BMI of 
1.6 ± 0.57. About half of the respondents had bachelor degrees (46%). 

Table 2 describes the employment status: nurses represented one 
third of the respondents (32.3%); about half of the respondents {224 
(48%)} had 1-5 years of working experience; samples obtained from 
different departments were nearly equal for the OT, inpatients (wards) 
and outpatients (clinics), {111(23.8%), 103(22.1%) and 99(21.2%) 
respectively}. Additionally, more than half of the respondents were 
working day shifts {278 (61.5%)} and almost all of them were working 
eight (8) hours per day. 

A total of 188 respondents (40.3%) reported WRIs (see Table 3).154 
injuries were reported only once; sixteen (16) were reported twice; six 
(6) respondents sustained four (4) types of injuries; and two (2) respon-
dents reported five (5) injuries during their one year of employment, 
leading to the total number of injuries at 247 (53%). MSIs (139) were 
ranked the most prevalent injuries (56.3%), followed by punctures {46 
(18.7%)}. The majority of injuries occurred as a result of lifting and 
exertion (45.7%), and NSIs {46(18.6%)} as shown in Table 4.

DISCUSSION

This study provides a better understanding of the hospital work 
environment by giving a snapshot of WRIs prevalence among 48 MHs 
workers. To our knowledge, this is the first study carried out in Yemen 
to determine the relationship between occupational injuries and the 
associated factors contributing to WRIs. Through this study, we identi-
fied nature of injuries and the most common hazards of hospital work. It 

Table 1. Demographic Characteristics of the Respondents
Variables Mean (SD) Frequency (n) Percentage (%)

Age 1.45 (0.56)
< 30  270 57.8
31-50  182 39.0
> 50  15 3.2
Gender
Male  298 63.8
Female  169 36.2
Body Mass Index 1.6 (0.57)
Underweight < 18.5   184 39.4
Normal 18.5 - 24.99   263 56.3
Overweight 25.00 - 29.99  19 4.1
Obese ≥ 30.0  1 0.2
Education Level
Secondary  19 4.1
Diploma  89 19.1
Certificate    215 46
Master  81 17.3
Doctorate  63 13.5
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can be seen that healthcare settings are a high risk work environment 
whereby, for e.g. among the 467 employees studied, 188 reported inju-
ries during the first year of employment and 93 reported repeated WRIs 
with total injuries of 247 (53%).Our prevalence rate was close to 46%15) 
and less frequency of 63.3%16). 

Therefore, generally, the hospital is one of the riskiest environments 
to work in. Despite their high injury rates, hospital workers receive less 
attention from researchers than those in identified hazardous indus-
tries17). Few studies on WRIs were conducted among healthcare workers 
and other employees within the hospital environment. We suggest more 
studies be carried out to investigate healthcare environmental safety and 
the HCWs' perception level of occupational safety. MSIs comprised the 
largest proportion of total injuries (52.6%) and findings were consistent 
with a result (52%) of nurses reporting MSIs that lasts for more than 
fourteen (14 days)18). Many studies have shown that these are particular-
ly common with HCWs who are in direct contact with patients19,20).

A study from rural Japan reported a 12-month prevalence of 
91.9%21). Another study conducted in the UEA reported a prevalence of 
72.5 %22). Some respondents reported more than one attack of MSIs 
during their entire year of work. MSIs were prevalent among HCWs due 
to the severity of their tasks, including heavy manual lifting, repetitive 
movement, poor posture, and continuous work. Puncture wounds were 
found to be the second type of injuries which lead to many NSIs. It is 
clear that both types of injuries have direct impact on health workers 
and the economy, reinforcing the need for further studies to investigate 
this effect and the consequences. 

Findings also showed that lifting and exertion were the most com-
mon type of hazards (45.7%) which resulted in many MSIs. NSIs were 
found to be the second prevalent injuries (18. 6%). Ergonomic work-
place-surveys should be carried out regularly on the use of safer needles 
which can drastically reduce NSIs. It was discovered that workers aged 
less than 30 years were the vulnerable group for WRIs; this finding was 
unexpected and inconsistent with other studies, which showed that 
HCWs aged > 30 years were more susceptible to sustaining WRIs due 
to greater physical demands at work9,23-25). Lower injury rate among older 
workers might also be explained by the 'healthy worker effect', i.e. older 

workers with a history of frequent or severe injuries may stop working 
in this occupation or sector, with only healthy workers remaining in the 
workforce. This is a potential source for biasness in this study. 

Women were found to be at a higher risks of injury especially WRIs 
(this finding is consistent with most literature). Generally, men have an 
injury rate of 1.6 to 1.8-times higher than women and accounted for 
approximately 70% of non-specific WRIs10,26). However, women have 
much higher incidence of low back symptoms, repetitive motion disor-
ders and high-cost injury claims (especially among hospital workers27)) 
which may be due to limitation in their physical ability. Another possi-
ble explanation for this is that women often have heavier domestic 
workload which may contribute to injury rates (because of less opportu-
nity to relax and exercise outside of work). Undeniably, gender safety 
control measures should be introduced. 

Our study showed that obese and overweight staffs are among the 
highest risk group for WRIs. These results are consistent with literature 
indicating that as BMI increases, the risk for WRI increases27,28). This 
impact could be attributed to weight-bearing as the adjustment of body 
weight is required to prevent undesired effects. Another finding was that 
education level was statistically significant with occupational injuries; 
staffs who were less educated sustained more injuries than the high edu-
cated group. However, lower back injury was more common with the 
higher educated group29,30). Unfortunately, nurses were the most vulnera-
ble group among HCWs especially for WRIs in the medical industry31,32). 
This was because of the increasing physical demand, requiring heavy 
lifting, bending and twisting, and other awkward postures that are asso-
ciated with MSIs.

This study also discovered that workers with 1-5 years of work 
experience were at a higher risk of injuries compared to more experi-
enced employees, mainly because of poor understanding of work proce-
dures, lower awareness of the potential hazards or simply being 
assigned to do more hazardous jobs33). Thus, preventative efforts to pro-
tect inexperienced workers should be taken. Furthermore, night shifts 
and extended work schedules of more than eight (8) hours appear to be 
important factors in predicting WPIs. This finding is consistent with 
previous research that concluded that long work schedules and night 

Table 2. Employment Status of the Respondents
Variables  Mean (SD) Frequency (n) Percentage (%)

Job Type 
 Doctor (Resident)  88 18.8
 Specialist  70 15
 Consultant  60 12.8
 Nurse  151 32.3
 Dentist  15 3.2
 Lab Technician  31 6.6
 Orderly  52 11.1
Working    1.8 (0.88)
Experience 1-5 yrs  224 48.0
 6-10 yrs  145 31.8
 11-15 yrs  83 17.8
 16-20 yrs  12 2.6
 > 20 yrs  3 0.6
Department
 Outpatient(clinic)  99 21.2
 Inpatient (wards)  103 22.1
 Emergency Room  64 13.7
 Operation Theater   111 23.8
 Intensive Care Unit  57 12.2
 Laboratory  33 7.1
Shift Status
 Day  278 61.5
 Night  180 38.5

Shift Length
 8 hours  289 61.9
 12 hours  180 0.6
 > 12 hours  3 0.6



Abdulmoughni M. A. et al. 189

shifts increase WRIs14,34). Working with overextended hours increases the 
likelihood of risk due to exposure to psychological and physical 
demands which affect concentration, making workers prone to making 
mistakes. The need to work more than twelve (12) hours may be related 
to staffing shortage, resulting in the need to hire extra staff for protec-
tive measures. 

Further analyses revealed that the ER and ICU are the most hazard-
ous work environments in a hospital. The result is similar to other stud-
ies10-14) especially one conducted in Saudi Arabia which stated that the 
OT is the most common site for injuries8) because ER and ICU employ-
ees generally have over-extended working hours. These places are 
dynamic healthcare environments where time is crucial for saving lives 
which in turn increases the likelihood of risk and exposure to WRIs.

This is the first study to be conducted at 48 MHs in Yemen. The 
magnitude of WRIs among HCWs in this study provides some evidence 
to help relevant hospital management and Yemeni decision makers to 
develop effective strategies to improve occupational safety in the 
healthcare system. However, our study had some limitations because the 
48 MH have only one common work safety system in the whole of 
Yemen's healthcare setting. Therefore, the study was administered at 
one hospital only, and did not include all general hospitals, which may 
not reflect the magnitude of the problem nor give the true picture about 

the whole safety work environment in Sana'a.

CONCLUSION

Various types of occupational hazards and WRIs were reported 
among HCWs at the 48 MHs, many of which were avoidable. There 
were masking and a tendency for underreporting of work incidents and 
near misses at hospitals which impede immediate proper corrective 
action control measures to prevent recurrence of such injuries. Socio-
demographic aspects were analyzed among the HCWS and were found 
to be significantly associated with WRIs. The outcome of this study will 
help policymakers make decisions about control proactive measures 
necessary for improvement. Finally, it was suggested that some studies 
be conducted to investigate the flaws and devise ways to correct and 
improve them.

Table 3. Types of Injury
 Type of Injury Frequency (n) Percentages (%)
 (N=188)

 Puncture 46 18.7
 Cut 13 5.3
 MSI 139 56.3
 Bruises 8 3.2
 Fracture 1 0.4
 Burn 1 0.4
 Allergy 13 5.2
 Other 26 10.5

Table 4. Causes of Injury
 Cause of Injury Frequency (n) Percentages (%)
 N = 188

 Needle stick 46 18.6
 Fall/slip 39 15.8
 Lifting/exertion 113 45.7
 Splash 16 6.4
 Others 33 13.4

Table 5. Association between Employment Characteristics and Occupational Injuries
 Occupational Injury

	 Variables	 YES	 NO	 χ2		 p	value

 n % n % (df)

 Nurse 85 56.3 66 43.7 
Job Type Doctor(Resident) 37 24 51 58
 Specialist 14 20 56 80 6 < 0.001*
 Consultant 6 10 54 90
 Dentist 6 40 9 60
 Lab Technician 12 38.7 19 61.3
 Orderly 28 53.8 24 46.2

Working Experience 1-5yrs 119 53.1 105 46.9 
 6-10yrs 58 40 87 60 4 < 0.001*
 11-15yrs 11 13.3 72 86.7  
 16-20yrs 0 0.0 12 100  
 > 20yrs 0 0.0 13 100  
Department Outpatient(clinic) 30 30.0 69 69.7 
 Inpatient (ward ) 40 38.8 63 61.2 5 0.086
 Emergency Room 33 51.6 31 48.4  
 Operation Theater 45 40.5 66 59.5  
 Intensive Care Unit 28 49.1 29 50.9  
 Laboratory 12 36.4 21 63.6  
Shift Status Day 63 22 224 78 
 Night 125 69.4 55 30.6 1 < 0.001*
 8 hours 74 25.6 215 74.4
Shift Length 12 hours 112 64 63 36 3 < 0.001*
 > 12 hours 2 75 1 25

*p value of < 0.05 was taken as significant level
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RECOMMENDATION

Employees should report the hazards and WRIs immediately. 
Hospital management should conduct regular surveys at the workplace 
and redesign the current safety and environmental system. It is import-
ant to enhance training and develop preventative policies to reduce the 
hazards in the workplace and promote safer work practices. Further 
studies need to dispel the impacts of work injury in economic terms that 
are quantifiable, such as direct and indirect costs to the hospital that 
were caused by several health conditions.
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