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Background: Percutaneous exposure to blood and body fluids through contaminated needle 
sticks and sharps are serious occupational hazards for morbidity and mortality from infec-
tions from blood-borne pathogens among healthcare workers. However, limited studies have 
been conducted to identify factors associated with needle stick and sharp injuries among 
healthcare workers in the study area. Therefore, this study aimed at identifying factors 
associated with needle stick and sharp injuries among healthcare workers.
Methods: Institution-based cross-sectional study was conducted among healthcare workers 
at health facilities in Dessie from January to March 2018. A simple random sampling 
technique was used to recruit 362 healthcare workers. Data were collected using 
a structured self-administered questionnaire. The association between dependent and inde-
pendent variables was checked using binary logistic regression and p-value ≤0.05 was used 
as a cut-off point for significance.
Results: The entire work time and one-year prevalence of needle stick and sharp injury 
among healthcare workers were 60.2% and 40.1%, respectively. Working in private hospital 
(AOR = 9.619, 95% CI: 2.476, 27.373), working in private clinic (AOR = 3.308, 95% CI: 
1.038, 8.506), less work experience (AOR = 2.762, 95% CI: 1.381, 4.521), higher workload 
(AOR = 3.794, 95% CI: 2.268, 6.346) and all-time availability of sharp storage and disposal 
containers (AOR = 0.435, 95% CI: 0.215, 0.879) were significant predictors of needle stick 
and sharp injuries.
Conclusion: Prevalence of needle stick and sharp injury was high. Working in private 
health institutions, less work experience, higher workload and all-time availability of sharp 
storage and disposal containers were significant predictors of needle stick and sharp injuries. 
Therefore, efforts have to be made to reduce the workload of healthcare workers and to 
available sharp storage and disposal containers all the time in the workplaces.
Keywords: associated factors, Ethiopia, healthcare workers, needle stick and sharp injuries

Introduction
Needle stick and sharp injuries are defined as an accidental skin penetrating wound 
caused by hollow-bore needles such as hypodermic needles, blood collection needles, 
intravenous (IV) catheter stylets, scalpels, scissors, suturing materials and broken 
ampoules.1,2 Exposure among healthcare workers is caused by percutaneous injuries 
with sharp objects contaminated with blood or body fluids and can cause substantial 
health consequences and psychological distress for healthcare workers and their loved 
ones.3 The pathogens most commonly transmitted to healthcare workers in occupational 
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settings are the Hepatitis B and C viruses (HBV and HCV) and 
the human immunodeficiency virus (HIV).4,5

Healthcare workers (HCWs) in developing countries 
are particularly at increased risk of infections from blood- 
borne pathogens through occupational exposure because of 
the high prevalence of such pathogens in their countries as 
well as the lack of basic personal protective equipment 
(PPE), poor adherence to safety practices and less likely to 
report and use post-exposure prophylaxis (PEP) and also 
due to enormous popularity and overuse of injectable 
therapy.6–8

Accidental needle sticks and sharp injuries to health-
care workers (HCWs) continue to have a significant pro-
blem in the healthcare system owing to the associated 
health risk of acquiring infections such as hepatitis 
B (HBV), hepatitis C (HCV), human immune deficiency 
virus and other blood-borne pathogens.9 World health 
organization (WHO) has reported that worldwide 2.5% 
of HIV and 40% of hepatitis B and C cases among health-
care workers were due to occupational exposures.1,5,10

The risk of acquiring these diseases after accidental 
sharps injuries was 30% for hepatitis B (HBV), 3% for 
hepatitis C (HCV), and 0.3% for human immunodefi-
ciency virus (HIV).4,11 Such proportion can no longer be 
ignored. Therefore, in the holistic effort to reverse the 
spread of the disease from occupational exposures, under-
standing the problems that put the healthcare workers 
(HCWs) these risks are a contemporary and burning 
issue.10–13

Preventable needle stick injuries occur most commonly 
in Africa and Asia. In some regions of Africa and Asia close 
to half of the hepatitis B and C infections among healthcare 
workers are attributable to contaminated sharps. These are 
the settings where healthcare workers are at greatest risk for 
infection because of the prevalence of infection among 
patients and where Hepatitis B immunization is not 
a standard. However, very few efforts have been undertaken 
to raise awareness of healthcare workers and hospital man-
agers. Healthcare workers in Africa suffer on average two to 
four needle stick injuries per year and over half of the 
hospitalized patients in South Africa are HIV 
positives.5,14,15 Studies done in different countries indicated 
that the magnitude of needle stick and sharp injuries among 
healthcare workers was very high.2,4–6,16–20

Although different studies conducted in some parts of 
Ethiopia,3–5,9,21–23 at a country level the number of health 
professionals affected with needle stick and sharp injuries 
remain unknown. The number of health institutions 

increased dramatically in Dessie city. However, there are 
few studies conducted that indicate factors associated with 
needle stick and sharp injuries in the study area. Thus, this 
study was conducted to identify factors associated with 
needle stick and sharp injuries among healthcare workers 
at Dessie City public and private health facilities.

Materials and Methods
Study Design and Area
An institutional-based cross-sectional study was conducted 
among healthcare workers both at public and private 
health facilities of Dessie city. The study was conducted 
among healthcare workers at Dessie city health institutions 
from January to March 2018. Dessie city is located 
401 km from Addis Ababa, the capital city of Ethiopia.

Population
All healthcare workers who worked at least one year and 
above in the selected health facilities were included in the 
study. These workers were doctors, anesthetists, health offi-
cers, nurses, midwives, laboratory personnel, and cleaners. 
Those healthcare workers in which their day to day activity 
does not make them prone to exposure to sharp injuries 
(Drug dispensers, Physiotherapists, Radiographers) were 
excluded from the study.

Study Variables
The dependent variable of this study was needle stick and 
sharp injuries. The independent variables were socio- 
demographic variables; age, sex, job category/profession, 
level of education, work experience, and working institu-
tion; work environment/organizational variables: health 
safety training, length of working hours/week, the exis-
tence of safety guideline, availability of sharp disposal 
containers, working department, working night shift, 
workload, overprescribed injectable medication and work-
place supervision and behavioral variables: needle recap-
ping, awareness on disease transmission by sharp injuries, 
reporting pattern and use of personal protective equipment.

Sample Size and Sampling Procedures
The sample size was determined using the single popula-
tion proportion formula. It was computed by considering 
31% of the past 12 months’ prevalence of needle stick and 
sharp injury;23 95% confidence level, and 0.05 margin of 
error. This was found to be 329 and adding a 10% allow-
ance for non-response rate, the total sample size became 
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362. Simple random sampling through lottery technique 
was employed to select three hospitals (from five hospi-
tals), four health centers (from eight) and four private 
clinics (from eight) from a total of 21 health facilities. 
The proportional allocation was made to determine the 
number of respondents from each selected health institu-
tion and then a systematic random sampling method was 
conducted to select the respondents by using the list of 
workers in each organization as a sampling frame.

Data Collection Procedures
A structured and pre-tested self-administered questionnaire 
was used to collect data among the selected healthcare 
workers. The questionnaire includes socio-demographic 
variables such as age, sex, job category/profession, level 
of education, work experience, and working institution, 
work environment/organizational variables such as health 
safety training, length of working hours/week, the existence 
of safety guideline, availability of sharp disposal containers, 
working department, working night shift, workload, over-
prescribed injectable medication and workplace supervision 
and behavioral variables such as needle recapping, aware-
ness on disease transmission by sharp injuries, reporting 
pattern and use of personal protective equipment.

The questionnaire was first prepared in English. The 
English version questionnaire was translated to the Amharic 
version and was retranslated back to English to check its 
consistency. Participants were given orientation about the 
aim of the study and procedure on how to fill the question-
naires. The data quality was assured by properly designing and 
pre-testing the questionnaire, training of the data collectors, 
categorization and coding of the questions. The one-day train-
ing was given to data collectors before the initiation of the data 
collection. The questionnaire was pre-tested on 5% of the total 
sample out of the study area that has similar socio- 
demographic characteristics with the study health centers. 
After pre-testing of the questionnaire, modifications were 
made on arrangement, clarity, consistency and completeness 
of the questions before the actual procedures begin.

Data Processing and Analysis
After data collection, each questionnaire was checked 
visually for completeness. The corresponding code number 
was written carefully at each margin. Data cleaning was 
performed to check for accuracy, consistency and missing 
values and variables. The template scheme for data entry 
was developed and pre-tested for ranges, skipping patterns 
and allowed legal values by entering 5% pre-test 

questionnaires. The cleaned data were entered into Epi- 
Data version 3.1 and was exported to SPSS version 23 
statistical software packages for further analysis. 
Descriptive statistics like frequency tables, percentages 
and figures were used to describe the study population. 
Any errors identified at this stage were corrected by 
reviewing the original data using the code numbers. The 
bi-variable analysis was conducted primarily to identify 
individual variable which has an association with the 
dependent variable. Variables which have an association 
with the dependent variable at P-value ≤ 0.2 in the bi- 
variable logistic regression were candidate variables to 
enter to the multivariable logistic regression. The backward 
stepwise regression method was used to select the vari-
ables. Variables with p-values ≤0.05 were used to identify 
independent factors of needle stick and sharp injuries. The 
degree of association between independent and dependent 
variables was assessed using crude and adjusted odds 
ratios, and their statistical significance was assessed at 
a 95% confidence interval. Adequacy of the model was 
assessed using Hosmer and Lemeshow goodness of fit to 
test whether the required assumptions for the application of 
multivariable logistic regression are fulfilled.

Ethical Considerations
The study was conducted following the Declaration of 
Helsinki. Ethical clearance was obtained from the 
Institutional Review board of the College of Medicine and 
Health Sciences, Wollo University. Permission letter to con-
duct the study was obtained from the Dessie city adminis-
tration health office and respective health institutions. 
Written informed consent was obtained from healthcare 
workers after they were informed about the objectives and 
procedures of the study. Their rights to refuse participation 
any time they want were assured. For this purpose, a one- 
page consent letter was attached as a cover page of each 
questionnaire stating the general objective of the study and 
issues of confidentiality that was discussed by the data 
collectors before proceeding to the data collection.

Results
Socio-Demographic Characteristics of 
Participants
Three hundred thirty-seven healthcare workers responded 
fully to the self-administered questionnaire providing 
a response rate of 93%. Among them 202 (59.9%) were 
females, 198 (40.6%) were from government health 
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institutions. The mean (± SD) age of respondents was 30.3 (± 
6.12) years and 210 (63.3%) participants were below the mean 
age (Table 1).

Organizational/Environmental 
Characteristics
Sixty-nine (20.5%) of healthcare workers are working in 
the medical ward department. Healthcare workers working 
in the night shift accounted for 82.5% and healthcare 
workers working more than 40 hours a week accounted 
for 72.1% (Table 2).

Behavioral Characteristics
One hundred sixty-three (48.4%) of healthcare workers rated 
that they are at high risk of sustaining needle stick and sharp 
injuries. Those healthcare workers who reported that they 
are recapping needle accounts for 51.9% (Table 3).

The Magnitude of Needle Stick and Sharp 
Injuries
About 203 (60.2%) healthcare workers experienced needle 
sticks and sharp injuries in their lifetime. Among these, 89 
(43.8%) sustained injury only once in their lifetime. About 

Table 1 Socio-Demographic Characteristics of Healthcare 
Workers at Dessie City Administration Health Institutions, 
2018

Variables Category Number Percent

Type of health 
institution

Government 
Hospital

137 40.6

Private Hospital1 81 24
Government H/ 

Center

61 18.1

Private Clinic 58 17.2

Sex Male 135 40.1
Female 202 59.9

Age 20–24 Years 38 13.3
25–29 Years 110 32.6

30–34 Years 77 22.8

35–39 Years 56 16.6
40–44 Years 32 9.5

≥45 Years 24 7.1

Educational status Primary1–8 8 2.8
Secondary9–12 18 5.3
Diploma 227 67.4

Degree and above 84 24.9

Profession Cleaner 28 8.3
Clinical/B.Sc Nurse 191 56.7

Health officer 21 6.2
Midwife 35 10.4

Medical doctor 10 3.0

Laboratory 
personnel

34 10.1

Surgeon 6 1.8

Obstetrician 4 1.2
Others* 8 2.4

Work experience <5 years 152 45.1
5–10 years 125 37.1

>10years 60 17.8

Note: Others*= Anesthetist, Optometrist, Environmental health professionals. 
Abbreviation: ETB, Ethiopian birr.

Table 2 Organizational/Environmental Characteristics of 
Healthcare Workers at Dessie City Administration Health 
Institutions, 2018

Variables Category Number Percent

Working department Pediatric 

ward

54 16

Maternity 

ward

52 15.4

Laboratory 

unit

36 10.7

Operation 
room

43 12.8

Medical ward 69 20.5

Surgical ward 64 19
Injection 

room

26 7.7

Waste 
handler unit

29 8.6

Others** 7 2.1

Working night shift Yes 278 82.5
No 59 17.5

Working hours per week Up to 40 

hours

93 27.6

More than 40 

hours

243 72.1

Number of patients served 

per day

Above the 

mean28

193 57.3

Below the 

mean28

144 42.7

Training on infection 

prevention

Yes 118 35
No 219 65

Availability of waste 

disposal container

Not available 29 8.6
Some times 68 20.2

All the time 243 71.2

Supervised by concerned 
body

Yes 190 56.4
No 147 43.6

Note: Others** = Pharmacy unit, outpatient department and dermatology unit.
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143 (40.1%) healthcare workers experienced needle stick 
and sharp injuries in the last 12 months. Needles caused 
about 60.4% injuries. Regarding how injury was experi-
enced, 36% of injuries were experienced during surgery 
and suturing. About 66.3% of injuries were from unknown 
health status of source patients.

Factors Associated with Needle Stick and 
Sharp Injuries
After controlling for confounders on multivariable logistic 
regression, type of working institution, work experience, 
workload (number of patients served per day) and avail-
ability of sharp storage and disposal container were sig-
nificantly associated with needle stick and sharp injuries.

Healthcare workers working in private hospitals were 
9.62 times more likely to experience needle stick and 
sharp injuries than those working in government health 
centers (AOR = 9.619,95% CI: 2.476, 27.373). Healthcare 

workers working in private clinics were 3.3 times more 
likely to experience needle stick and sharp injuries than 
those working in government health centers (AOR = 
3.308, 95% CI: 1.038, 8.506). Healthcare workers with 
work experience of fewer than five years were 2.76 times 
more likely to experience needle stick and sharp injuries as 
compared to those who had work experience for more than 
ten years (AOR = 2.762, 95% CI: 1.381, 4.521). 
Healthcare workers providing healthcare services for 
more than the mean (28 patients per day) were 3.80 
times more likely to experience needle stick and sharp 
injuries than healthcare workers serving below the mean 
(AOR = 3.794, 95% CI: 2.268, 6.346). Healthcare workers 
who had sharp storage and disposal container all the time 
in their workplace were 56.5% times less likely to experi-
ence needle stick and sharp injuries than those who did not 
have (AOR = 0.435, 95% CI: 0.215, 0.879) (Table 4).

Discussion
The study was aimed at identifying factors associated with 
needle stick and sharp injuries among healthcare workers 
in health facilities at Dessie city, Ethiopia. Type of work-
ing institution, work experience, workload (number of 
patients served per day) and availability of sharp storage 
and disposal container were significantly associated with 
needle stick and sharp injuries.

The study revealed that the overall work time preva-
lence of needle stick and sharp injuries among healthcare 
workers working in Dessie city administration health insti-
tutions was 60.2%. This finding is consistent with a study 
done in Bahir Dar where the prevalence is 59%;5 lower 
than a study done in Addis Ababa hospitals (66.6%).4 The 
difference might be due to the type of health institutions 
included in the study. The study in Addis Ababa was 
among healthcare workers working in hospitals but this 
study includes both government hospitals and health cen-
ters, and private hospitals and clinics. Therefore, due to the 
workload and increased diagnostic and therapeutic inter-
ventional procedures that lead to contact with sharps in 
hospitals, the prevalence might be reduced when health 
centers and clinics are included. The result is higher than 
a study done in Eastern Ethiopia (30.5%),9 Hawassa city, 
Southern Ethiopia (35.8%)21 and Gondar city (31%).22 

The difference might be due to the involvement of private 
health institutions in this study as workload is usually 
higher than government health institutions especially 
health centers and workload is associated with needle 
stick and sharp injuries. The one-year prevalence of 

Table 3 Behavioral Characteristics of Healthcare Workers at 
Dessie City Administration Health Institutions, 2018

Variables Category Number Percent

Concerned about needle 

stick and injuries

Yes 296 87.8
No 41 12.2

Needle stick injuries 

avoidable

Yes 200 59.3
No 137 40.7

Rate needle stick/sharps 

injuries risk

Low risk 91 27
Moderate 
risk

82 24.3

High risk 163 48.4

Recapping needle Yes 175 51.9
No 162 48.1

Personal protective 

equipment uses

Yes 238 70.6
No 99 29.4

Disease transmitted by 

needle stick/sharp injury

HIV/AIDS 219 65
Hepatitis B 75 22.3
Hepatitis C 43 12.7

Malaria

Report injury to concerned 

body

Yes 78 38.6
No 124 61.4

Reason for none reporting Thought not 

important

71 57.3

Fear of 

stigma

6 4.8

Patient was 
low risk

47 37.9
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exposure is also higher than the study done in different 
parts of the country (40.1%).23

Regarding factors associated with needle stick and sharp 
injuries, healthcare workers working in private health institu-
tions were more likely to experience needle stick and sharp 
injuries than those working in government health institutions. 
This might be due to private health sectors did not have the 
required number of health personnel and workload is attri-
butable to the risk of exposure and training on infection 
prevention is less likely to be conducted.

The other factor is the work experience of healthcare 
workers; healthcare workers with less work experience 
were more likely to experience needle stick and sharp injuries 
as compared to those who had more work experience. This 
finding is consistent with studies conducted in Ethiopia, 
Egypt, Tanzania and Tehran.24–28 The possible reason 
might be less experienced workers are in a stressful situation 
in the workplace, they are less likely to get training, they did 
not know how to process and handle used sharp instruments, 
and even they might not be much concerned about the con-
sequence of injury compared to experienced workers.

Concerning the workload of healthcare workers, health-
care workers providing healthcare services for more than 
the mean were more likely to experience needle stick and 

sharp injuries than healthcare workers serving below the 
mean were. This finding is in line with a study conducted in 
Egypt.25 This might be due to a lack of concentration that is 
tiredness and hastiness to win the workload.

The availability of sharp storage and disposal contain-
ers is the other factor that was significantly associated with 
needle stick and sharp injuries. Healthcare workers who 
had sharp storage and disposal container all the time in 
their workplace were less likely to experience needle stick 
and sharp injuries than those who did not have. This 
finding is supported by a study conducted in Egypt.29 

This might be possible because participants were asked 
to remember their entire work time and the one-year 
experience of needle stick and sharp injuries.

Recall bias might be a major problem especially in recal-
ling the frequency of injuries. Besides, the sample size used 
might not be large enough to detect the difference of the 
occurrence of the outcome variable on the explanatory vari-
ables that are declared as not statistically significant.

Conclusions
The prevalence of needle stick and sharps injury was high. 
Type of working institution, work experience, workload 
(number of patients served per day) and availability of 

Table 4 Factors Associated with Needle Stick and Sharp Injuries Among Healthcare Workers at Dessie City Administration Health 
Institutions, 2018

Variables Category Needle Stick and 
Sharp Injury Status

COR (95% CI) AOR (95% CI)

Yes No

Type of Working institution Government 

Hospital

78 59 1.024 (0.669,1.566) 1.347 (0.523, 3.466)

Private Hospital 57 24 2.933 (1.633,5.271) 9.619 (2.476, 27.373)

Private Clinic 39 19 1.106 (0.793,1.543) 3.308 (1.038, 8.506)

Government H/ 
Center

28 33 1 1

Work Experience Less than 5 Years 82 70 1.417 (1.048,1.916) 2.762 (1.381, 4.521)
5–10 Years 77 48 1.356 (0.922,1.921) 0.851 (0.417, 1.740)

More than 10 Years 41 19 1 1

Number of patients served per day Below the mean 

(<28)

53 93 1 1

Above the mean 

(>28)

147 46 3.568 (2.268,5.670) 3.794 (2.268, 6.346)

Availability of sharp storage and disposal 

container

All the time 133 107 3.143(1.343, 7.357) 0.435 (0.215, 0.879)
Some times 45 23 1.957(1.184, 3.233) 0.731 (0.266, 2.006)

No 22 7 1 1

Abbreviations: AOR, adjusted odds ratio; CI, confidence interval; COR, crude odds ratio.
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sharp storage and disposal container were significantly 
associated with needle stick and sharp injuries. 
Therefore, efforts have to be made to reduce the workload 
of healthcare workers by recruiting an adequate number of 
work force. Besides, health institutions need to avail and 
ensure the availability of sharp storage and disposal means 
all the time in the workplaces.
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