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Abstract

Background: Sharp injuries are the most common and preventable occupational
hazards that health care workers are exposed to the transmission of a variety of blood
borne infections such as HBV, HCV, and HIV/AIDS. Most of these sharp injuries (90%)
occur in developing countries, where the burden of blood borne infections in the general
population is high and access to safety devices and personal protective equipments is
limited. However, there is limited information in the study area that describes the burden
of occupational exposure to sharp injuries and its predictors among nurses.

Objective: This study aimed to assess the burden of occupational exposure to sharp
injuries and its predictors among nurses working in public hospitals in south Gondar.
Method: A multi-center cross-sectional study design was conducted among nurses
from November 01-30/2022. A total of 376 nurses working in all public hospitals were
included in the study. The collected data were checked for completeness, cleaned,
coded manually, and entered into Epi-Data version 4.2; then, exported to Stata version
14 for analysis. Variables with a p-value of <0.05 at 95% Cl were considered
significantly associated with the outcome variable.
Results: Of the total respondents, 213 (56.65%) were between the age of 25-34 with
the mean + SD of age 30.22 + 6.63 years. Similarly, 202 (53.72%) of the respondents
were females. This study finding showed that the burden of occupational exposure to
sharp injuries among nurses was 52.39% (95%CI: 47.92%, 56.37%).

Conclusions: Generally, this study finding reported that the burden of occupational
exposure to sharp injuries among nurses was high. This study finding also showed that

years of service, infection prevention training, job related stress, and the presence of
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contaminated sharps at workplace were independent predictors of occupational
exposure to sharp injuries among nurses.
Keywords: Occupational exposure to sharp injuries, nurses, and public hospitals.

Background

A sharp injury is defined as "an accidental penetrating wound with an instrument that is
potentially contaminated with the body fluid of another person. And, sharp injuries occur
when health care providers perform their clinical activities in the health care facilities,
such as hospitals, health centers and clinics”[1]. The majority of sharp injuries occur
during administering injections, securing IV lines, drawing blood, checking blood sugar
,recapping needles, poor handling and disposing of needles, and transferring blood or
body fluids from a syringe to a specimen container [2].

Globally, of the total of 35 million health care providers, it is estimated that 3 million
experience sharp injuries every year; of these, nurses are at the greatest risk, with up to
50% of all sharp injuries being sustained by nurses [3]. Because nurses have the
highest rate of encountering sharp injuries among health care providers due to their
prolonged exposure to needles and other sharp devices [4]. The European Biosafety
Network (EBN) reported that one million sharp injuries occur in European countries
annually [5].

Most of these sharp injuries (90%) occur in developing countries, where the burden of
blood borne infections in the general population is high and access to safety devices
and personal protective equipments (PPEs) is limited, specifically more common in sub-
Saharan African countries. On average, health care providers in Africa suffer 2 to 4

sharp injuries every year [6]. In Sub-Saharan Africa, the burden of sharp injuries and
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their predictors are not clearly understood among health care providers [7]. In Ethiopia,
a study conducted in Jimma University Specialized Teaching Hospital(JUSTH ) reported
that the burden of occupational exposure to sharp injuries among nurses was 61.76%
[1, 8]. Sharp injuries are markedly the most common and preventable occupational
hazards that health care providers are exposed to and become high risk for the
transmission of a variety of blood borne infections such as hepatitis B virus(HBV),
hepatitis C virus(HCV), and human immunodeficiency virus (AIDS) [3, 9].

Blood-borne infections following sharp injuries have serious consequences, including

long-term illness, psychological stress to the victims ,colleagues and family, disability
and death [10]. In addition to the potential risks for infectious diseases, they also suffer

for direct costs required for laboratory tests, including tests for HIV antibodies, hepatitis
B serology, and a baseline test for hepatitis C, as well as any treatments for these
infections [11]. The implementation of education, universal precautions, elimination of
needle recapping, and use of sharp containers for safe disposal have reduced the
chance of getting sharp injuries by 80% [12]. Health care providers who followed
universal precautions were 66% less likely to have needle sticks and sharp injuries than
those who did not follow [13].

Training of handling objects, using instruments to grasp needles, reduction of the use of
sharp devices, avoiding hand-to-hand passing of sharp instruments, decreasing of
direct contact with needles, an appropriate disposal and using safety boxes properly
can decrease the risk of getting sharp injuries [5].

In Ethiopia, where primary health care services are covered by nurses, it is important to

develop their knowledge and practice on universal precautions since the risks of getting

3
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infections following sharp injuries are high in their day to day activities [8]. However,
there is limited information in the study area that describes the burden of sharp injuries
and its predictors among nurses. Therefore, this study aimed to determine the burden of
occupational exposure to sharp injuries and its predictors.

General objective

To assess the burden of occupational exposure to sharp injuries among nurses working

in public hospitals in south Gondar zone, Northcentral Ethiopia, 2022

Specific objectives

# To determine the burden of occupational exposure to sharp injuries among nurses
working in public hospitals in south Gondar zone, Northcentral Ethiopia, 2022

# To identify the predictors of occupational exposure to sharp injuries among nurses
working in public hospitals in south Gondar zone, Northcentral Ethiopia, 2022

Methods

Study design, area, and Period

Muli-center cross-sectional study design was conducted among nurses working in
public hospitals in south Gondar zone from November 01-30, 2022.

Study Population

All nurses working in all public hospitals in south Gondar zone.

Inclusion and exclusion criteria

All nurses working in all public hospitals in south Gondar zone at the time of the data
collection period were included in the study; whereas, nurses who were on sick leave,
maternity leave, annual leave, and training at the time of data collection period were

also excluded from the study.
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Sample size determination, and sampling procedure/technique

The sample size (n) was calculated by Computer-based Epi info7 software using a
single population proportion at 95% CI, with a 5% margin of error, and by assuming the
burden of occupational exposure to sharp injuries among nurses to be 61.76% [1].

n= (Za/2)?>P (1-P)
d2

Where: - n= the minimum sample size required for the study

Z= standard normal distribution (Z=1.96) with a 95% confidence interval

P= burden of occupational exposure to sharp injuries among nurses
(61.76%=0.6176)

d=is a tolerable margin of error (d=5%=0.05)

n=(1.96)?0.6176(1-0.6176)

(0.05)?

n=363. Then, by adding a 10% (0.1) non-response rate, the final sample size
(n) was calculated to be 400. But, since it was the minimum sample size required, and
the source population was only 402, the source population (402) was taken as a sample
size for this study.
Dependent Variable
Occupational exposure to sharp injuries
Independent variables
= Socio-demographic characteristics: Age, sex, marital status, level of education, and

years of service.

= Behavioral characteristics: Sleeping disturbance, following of standard precaution

guide line, use of PPE, knowledge of standard precautions, and job-related stress.
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= Work environment characteristics: Length of stay/shift, health and safety information
access, infection prevention training, work load, availability of safety box, availability
of standard precaution guidelines, and presence of contaminated sharps.

Operational Definitions

Occupational exposure to sharp injuries: Any kind of sharp injury which occurred
among nurses in relation to his/her job in the health care facility [14].

Knowledge: Nurses who have scored 275% (9) of 12 knowledge related questions
were considered to have adequate knowledge; whereas, nurses who have scored
below 75% were also considered to have inadequate knowledge towards sharp injuries
[15].

Job Stress: Nurses who scored above or equal to the mean score (32.78) of the Likert-
scale questions that used to assess nurses’ job-related stress were considered they
have a job related stress, whereas, nurses who scored below the mean score were also
considered they didn’t have job-related stress [14].

Data collection tool and procedure

A structured and pre-tested self-administered English version questionnaire was used to
collect the data. The questionnaire was prepared by reviewing different literatures and
using standardized Likert-scale questions to assess job-related stress of the
respondents, which were adopted from the Expanded Nursing Stress Scale (ENSS) [1,
8, 14].

The questionnaire contains nurses’ socio-demographic, behavioral, environmental
characteristics, knowledge questions related to standard precaution and standardized

Likert-scale questions to assess job-related stress of the respondents. Reliability of the
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tool was established with an overall Cronbach’s alpha score (0.74 for knowledge
questions related to standard precaution, and 0.79 for job stress Likert-scale questions.
Before data collection, training was given to the data collectors. Before giving the
questionnaire, the data collectors informed the nurses about the aims/purposes, risks
and possible benefits of the study, the right and refusal to participate in the study and
that the collected information would be kept confidential.

After all, those nurses who were willing and have signed the informed voluntary consent
form were requested to fill out the questionnaire. The data collection was held for four

consecutive weeks (from November 01-30/2022).
Data quality control, processing, and analysis

Five percent of the questionnaire was pre-tested in Koladiba primary hospital to assess
the reliability, clarity, sequence, consistency, understandability and the total time that it
will take to finish the questionnaire before the actual data collection. Then, the
necessary comments and feedback were incorporated into the final tool to improve its
quality. Training was given data collectors regarding the objective of the study, data
collection tools, methods of data collection, checking the completeness of the collected
data, and how to maintain confidentiality.

The collected data were checked for completeness, cleaned, edited, coded manually
and entered into Epi data version 4.2. A double data entry was done for its validity and
compared to the original data. Outliers were also checked & simple frequencies and
cross tabulation were done for missing values and variables. Then, the data was
exported to Stata version 14 for analysis. Descriptive analysis was done by computing

proportions and summary statistics. Then, the information was presented using simple
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frequencies, summary measures, tables and figures. Binary logistic regression was
used to identify predictors of sharp injuries. Bivariate and multivariate analyses were
used to see the association between the outcome variable and each independent
variable.

The assumptions for binary logistic regression were checked. The goodness of fit was
tested by Hosmer-Lemeshow statistics and Omnibus tests. All variables with P<0.2 in
the bivariate analysis were included in the final model of multivariate analysis in order to
control all the possible confounders and the variables were selected by using enter
method. The adjusted odds ratio (AOR) along with a 95% CIl was estimated to identify
the predictors of occupational exposure to sharp injuries. In this study, variables with a
P-value < 0.05 were considered significantly associated with occupational exposure to
sharp injuries.

Ethical Considerations

Ethical clearance was obtained from Debre Tabor University, College of Health
Sciences, ethical review board. All the respondents were informed about the purpose of
the study, their right to refuse and written and signed voluntary consent was obtained
from all the respondents prior to data collection. The respondents were told that the
information obtained from them would be treated with complete confidentiality and

would not cause any harm to them.

Result

Of the total of 402 respondents, 376 were included in the final analysis, giving a
response rate of 93.53%.

Socio-demographic and working environment related attributes

8

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 10 of 26



Page 11 of 26

oNOYTULT D WN =

204

205

206

207

208

209

210
211

BMJ Open

Of the total respondents, 213 (56.65%) were between the age of 25-34 with the mean *

SD of age 30.22 £ 6.63 years. Similarly, 202 (53.72%) of the respondents were females.

Additionally, only 89 (23.67%) of the respondents got infection prevention training.

Moreover, 271 (72.07%) of them had safety boxes at workplace to dispose needles and

other sharp materials after use, and 214 (56.91%) of respondents also stated that there

were contaminated needles and sharp materials at workplace (Table 1).

Table1: Socio-demographic characteristics of the respondents working in public

hospitals in south Gondar zone, Northcentral Ethiopia, 2022 (n=376).

Variables Category Frequency Percentage (%)
Age <24 68 18.09
25-34 213 56.65
35-44 71 18.88
245 24 6.38
Sex Male 174 46.28
Female 202 53.72
Marital status Single 171 45.48
Married 183 48.67
Divorced 17 4.52
Widowed 5 1.33
Educational level Diploma 132 35.11
BSc 244 64.89
Years of service <5 136 36.17
5-10 128 34.04
>10 112 29.79
Sleeping disturbance Yes 274 72.87
problem No 102 2713
Use of PPEs All of the time 185 49.20
Most of the time 102 2713
Sometimes 73 19.41
Never use 16 4.26
Work load in the unit Yes 212 56.38
No 164 43.62
Length of stay/shift at work | <8 hours 193 51.33
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9-14 hours 35 9.31

=15 hours 148 39.36
Health and safety Yes 291 77.39
information access No 85 22.61
Training on IP Yes 89 23.67

No 287 76.33
Availab. of safety box at Yes 271 72.07
work place No 105 27.93
Availab. of universal Yes 212 56.38
precaution guide line No 164 4362
Following universal Yes 93 43.87
precaution guide line No 119 56.13
Presence of contaminated Yes 214 56.91
sharps at workplace No 162 43.09
Knowledge of standard Adequate knowledge | 134 35.64
precaution Inadequate 242 64.36

knowledge
Job related stress Stressed 237 63.03

Not stressed 139 36.97

‘BSc, Bachelor of Science; “IP, infection prevention

Burden of occupational exposure to sharp injuries

This study finding showed that the burden of occupational exposure to sharp injuries
among nurses was 52.39% (95%ClI: 47.92%, 56.37%) (197).

The occurrence of occupational exposure to sharp injuries was the highest among
respondents with the age of 45 years and above (62.50). Likewise, the maijority of
males, 108(62.07) also got occupational exposure to sharp injuries. Occupational
exposure to sharp injuries was also the highest among diploma nurses, and nurses
having more than 10 years of service (59.85% and 62.50%) respectively. Moreover, the

occurrence of sharp injuries was also the highest among nurses working along with the

presence of contaminated sharps at workplace (Table 2).
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Gondar zone, Northcentral Ethiopia, 2022 (n=376).

Variables Categories Occupational exposure to sharp
injuries
Yes (%) No (%)
Age <24 32(47.06) 36(52.94)
25-34 111(52.11) 102(47.89)
35-44 39(54.93) 32(45.07)
245 15(62.50) 9(37.50)
Sex Male 108(62.07) 66(37.93)
Female 89(44.06) 113(55.94)
Marital status Single 87(50.88) 84(49.12)
Married 96(52.46) 87(47.54)
Divorced 11(64.71) 6(32.29)
Widowed 3(60.0) 2(40.0)
Educational level Diploma 79(59.85) 53(40.15)
BSc 118(48.36) 126(51.64)
Year of service <5 59(43.38) 77(56.62)
5-10 68(53.13) 60(46.87)
>10 70(62.50) 42(37.50)
Sleeping disturbance Yes 141(51.46) 133(48.54)
problem No 56(54.90) 46(45.10)
Use of PPEs All of the time 89(48.11) 96(51.89)
Most of the time 56(54.90) 46(45.10)
Sometimes 41(56.16) 32(43.84)
Never use 11(58.75) 5(31.25)
Work load Yes 125(58.96) 87(41.04)
No 72(43.90) 92(56.10)
Length of stay/shift at <8 hours 95(49.22) 98(50.78)
work 9-14 hours 19(54.29) 16(45.71)
=15 hours 83(56.08) 65(43.92)
Health & safety Yes 148(50.86) 143(49.14)
information access No 49(57.65) 36(42.35)
Training on IP Yes 38(42.70) 51(57.30)
No 159(55.40) 128(44.60)
Availab. of safety box Yes 129(47.60) 142(52.40)
No 68(64.76) 37(35.24)
Availab. of universal Yes 99(46.70) 113(53.30)
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precaution guide line No 98(59.76) 66(40.24)
Following universal Yes 42 (45.16) 51(54.84)
precaution guide line No 155 (54.77) 128 (45.23)
Presence of Yes 136(63.55) 78(36.45)
contaminated sharps at | No 61(37.65) 101(62.35)
workplace
Knowledge of standard | Adequate 59(44.03) 75(55.97)
precaution knowledge
Inadequate 138(57.02) 104(42.98)
knowledge
Job related stress Stressed 149(62.87) 88(37.13)
Not stressed 48(34.53) 91(65.47)

225 'BSc, Bachelor of Science;

226  prevention

PPEs, personal protective equipments; and 'IP, infection

227 Occupational exposure to sharp injuries related Attributes

228 Of the respondents who encountered occupational exposure to sharp injuries,

229 114(57.87%) had encountered sharp injuries 1-2 times. Additionally, 69 (35.03%) of

230 injuries occurred during abrupt movement of patients, and 86(43.65%) sharp injuries

231 were slight skin penetration. Moreover, 93 (47.21%) of injuries were from the unknown

232 status, and only 92 (46.70%) sharp injuries were reported to the concerned body (Table

233 3).

234 Table 3: Occupational exposure to sharp injuries related attributes among nurses

235  working in public hospitals in south Gondar zone, Northcentral Ethiopia, 2022 (n=376).

Page 14 of 26

Variables Values Frequency Percentage (%)
Frequency of 1-2 times 114 57.87
injuries occurred 3-4 times 71 36.04
=5 times 12 6.09
Condition of sharps Dirty needles/sharps 74 37.56
Sterile needles/sharps 58 29.45
Both dirty & sterile 65 32.99
needles/sharps
How sustaining injuries | During abrupt movement 69 35.03

12
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of patients
During recapping needle 63 31.98
after use
During sharp collection 46 23.35
Others 19 9.64
Type of injuries Deep injury 54 27.41
sustained Slight skin penetration 86 43.65
Superficial injury 57 28.94
Health status of the Known HIV/AIDS positive | 37 18.78
source patients Clinically suspected 40 20.30
HIV/AIDS
Clinically diagnosed 27 13.17
hepatitis B patient
Unknown status 93 47.21
Report of the injuries Yes 92 46.70
No 105 53.30
236  'HIV/AIDS, Human immune deficiency virus/Acquired immune deficiency syndrome
237  Distribution of sharp injuries by their type
238 The major types of sharps that cause injuries to nurses were intravenous needles,
239  64(32.49%), intramuscular needles, 42(21.32%) and suturing needles, 36(18.27%)
240  (Figure1).
241 Association between independent variables and occupational
242 exposure to sharp injuries
243  Nurses having above 10 years of service were 2.35 times more likely to encounter
244 occupational exposure to sharp injuries than nurses having less than 5 years of service
245 ((AOR= 2.35, 95%CI: 1.21,4.57). On the other hand, nurses who got infection
246  prevention training were 46% less likely to encounter occupational exposure to sharp
247  injuries (AOR=0.54, 95%CI: 0.29,0.92). Additionally, nurses having job related stress
248  were also 2.24 times more likely to be exposed for sharp injuries (AOR=2.24, 95%CI:
249 1.27, 3.89), and nurses who were working in the area with the presence of

13
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1
2

i 250 contaminated sharps were 2.76 times more likely to get the chance of occupational

2 251  exposure to sharp injuries (AOR=2.76, 95%CI: 1.67, 4.72) (Table 4).

7

8 252 Table 4: Showing the association between independent variables with occupational

?o 253  exposure to sharp injuries among nurses working in public hospitals in south Gondar

}; 254 zone, Northcentral Ethiopia, 2022 (n=376).

13| Variables Categories Sharp injuries COR (95%Cil) AOR (95%Cl)

14

15 Yes (%) No (%)

16

17| Sex Male 108 (54.82) | 66 (36.87) 2.15(1.32,3.07) | 1.98 (0.91,4.21)
12 Female 89 (45.18) 113 (63.13) | 1.00 1.00

;‘1) Year of service | <5 59 (29.95) 77 (43.02) 1.00 1.00

22 5-10 68 (34.52) 60 (33.52) 1.46 (0.87,2.42) | 1.38 (0.72,2.64)
23

24 >10 70 (35.53) 42 (23.46) 212 (1.26,3.49) | 2.35 (1.21,4.57)**
;2 Work load in Yes 125 (63.45) | 87 (48.60) 1.73 (1.15,2.52) | 1.42 (0.83,2.45)
7 the unit No 72 (36.55) |92 (51.40) |1.00 1.00

29| Training Yes 38 (19.29) 51 (28.49) 0.48 (0.32,0.67) | 0.54(0.29,0.92)****
30

31 No 159 (80.71) | 128 (71.51) | 1.00 1.00

g; Nurses’ Adequate 59 (29.95) 75 (41.90) 1.00 1.00

34| knowledge of | knowledge

35 standard Inadequate 138 (70.05) | 104 (58.10) | 1.96 (1.31,2.94) | 1.42 (0.79,2.39)
36 i knowledge

3 Precaution nowiedg

38 Nurses’ job Stressed 149 (75.63) | 88 (49.16) 2.45 (1.62,3.67) | 2.24 (1.27,3.89)**
39

2| Stress level Not stressed 48 (24.37) | 91(50.84) |1.00 1.00

2; Presence of Yes 136 (69.04) | 78 (43.58) 2.71(1.79,4.09) | 2.76 (1.67,4.72)*
43 contaminated N 61(30.96) | 101 (56.42) | 1.00 1.00

44| sharps at

22 workplace

47 255  *Significant at P=0.000, **Significant at P=0.005, ***Significant at P=0.011, and

48 256  *™*Significant at P=0.018.

49

50 257 Discussion

51

gg 258 This study finding showed that the burden of occupational exposure to sharp injuries

54

55 259 among nurses was 52.39%. This study finding also reported that years of service,

56

57
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infection prevention training, job related stress, and the presence of contaminated
sharps at work place were significantly associated with the occurrence of occupational
exposure to sharp injuries among nurses.

In this study, the burden of occupational exposure to sharp injuries among nurses was
52.39%. This finding is higher than a study conducted in three hospitals, Izmir,
Turkey(44.3%) [9], but lower than studies conducted in Public Sector Tertiary Care
Hospitals of Pakistan (67%) [16], and JUSH, Southwest Ethiopia (61.76%) [1]. This
variation might be due to the difference in study setting and period, as well as due to the
difference in infection prevention training and knowledge level of the respondents
towards standard precaution across study settings.

In this study, year of service was significantly associated with the occurrence of
occupational exposure to sharp injuries among nurses at p< 0.05. This finding is similar
with studies conducted in three hospitals, Izmir, Turkey [9], and a secondary care
hospital, Gaza Strip [17], which showed that year of service had shown significant
association with the occurrence of occupational exposure to sharp injuries among
nurses at p< 0.05. It is due to the fact that as year of service increases, the chance of
getting occupational exposure to sharp injuries also increases.

This study finding also indicated that nurses who got infection prevention training were
46% less likely to get the chance of occupational exposure to sharp injuries as
compared with nurses who didn’t get the training. This finding is in line with a study
conducted in public hospitals of Jimma Zone, South West Ethiopia(8),which showed
that nurses who got infection prevention training were 88% less likely to get the chance

of getting occupational exposure to sharp injuries as compared with nurses who didn’t
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get the training. It is due to the fact that getting infection prevention training helps to
understand and practice the standard precaution guide line easily, which in turn reduces
the chance of getting occupational exposure to sharp injuries.

Similarly, this study finding also showed that job related stress was significantly
associated with the occurrence of occupational exposure to sharp injuries among
nurses. This finding is comparable with a study conducted in JUSH; Southwest Ethiopia
which reported that job-related stress had shown significant association with the
occurrence of occupational exposure to sharp injuries among nurses [1]. It is due to the
fact that job-related stress might make nurses to lose their concentration and practice
their daily activities unsafely.

Moreover, this study finding also showed that the presence of contaminated needles
and sharp materials at work was also significantly associated with the occurrence of
occupational exposure to sharp injuries among nurses at P<0.05. This finding is in line
with a study conducted in JUSH, Southwest Ethiopia which reported the presence of
contaminated needles and sharp materials at the work place was significantly
associated with the occurrence of occupational exposure to sharp injuries among
nurses at p< 0.05 [1]. It is due to the fact that the presence of contaminated needles and
sharp materials at workplace increases the chance of getting occupational exposure to

sharp injuries among nurses in their day-to-day workplace activities.
Limitation of the Study
This study might be subjected to recall and social desirability biases.

The study also might not show cause and effect relationships while the study design

was cross sectional.
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Conclusion

Generally, this study finding reported that the burden of occupational exposure to sharp
injuries among nurses was high. This study finding also showed that years of service,
infection prevention training, job related stress, and the presence of contaminated
sharps at workplace were independent predictors of occupational exposure to sharp
injuries among nurses working in public hospitals in south Gondar zone.

Recommendations

1. The Ministry of health, Amhara regional health bureau, different NGOs, and hospital
administrators in collaboration should strengthen regular provision of health & safety
information and infection prevention training to nurses at all levels.

2. All stakeholders, including nursing staffs, should strengthen their efforts to work
together to identify and manage those job-related stressors among nurses.

3. Safety boxes should be available in each working unit, and nurses should also
practice proper use of safety box more than ever in order to avoid the presence of
contaminated needles and other sharp materials at workplace.

4. Nurses should also use PPEs properly when handing and working with needles and
other sharp materials in order to reduce the chance of getting occupational exposure to
sharp injuries.

Abbreviations and acronyms

AIDS Acquired Immune Deficiency Syndrome
AOR Adjusted Odds Ratio
Cl Confidence Interval
EBN European Biosafety Network
17

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



oNOYTULT D WN =

329

330

331

332

333

334

335

336

337

338

339

340

341

342

343

344

345

346

347

348

349

350

BMJ Open
ENSS Expanded Nursing Stress Scale
HBV Hepatitis B Virus
HCV Hepatitis C Virus
HIV Human Immune deficiency Virus
NGOs Non-Governmental Organizations
PPEs Personal Protective Equipments
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Figure 1: Distribution of sharp injuries by their type among nurses working in public
hospitals in south Gondar zone, Northcentral Ethiopia, 2022 (n=376).
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ABSTRACT

Objective: The study aimed to determine the magnitude of occupational exposure to
sharp injuries and identify its associated factors among nurses.

Design: Institution-based cross-sectional study design was conducted from November
01-30/2022.

Analysis: The collected data were entered into Epi-Data version 4.2; then, exported to
Stata version 14 for analysis. Variables with a p-value of <0.05 at 95% CI were
considered significantly associated with occupational exposure to sharp injuries.

Setting: The study was conducted in South Gondar zone public hospitals.
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Participants: Nurses working in South Gondar zone public hospitals.

Results: Of the total respondents, 213 (56.65%) were between the age of 25-34 with
the mean + SD of age 30.22 * 6.63 years. Similarly, 202 (53.72%) of the respondents
were females. This study finding showed that the magnitude of occupational exposure
to sharp injuries among nurses was 52.39% (95%CI: 47.92%, 56.37%). Moreover, this
study finding showed that year of service >10 years (AOR=2.35, 95%CI: 1.21,4.57),
lack of infection prevention training (AOR=1.85, 95%CI: 1.09, 3.45), job-related stress
(AOR=2.24, 95%CI: 1.27, 3.89) and presence of contaminated sharps at workplace
(AOR=2.76, 95%CI: 1.67, 4.72) were significantly associated with occupational
exposure to sharp injuries among nurses.

Conclusions: Generally, this study finding reported that the magnitude of occupational
exposure to sharp injuries among nurses was high. This study finding also showed that
years of service >10 years, lack of infection prevention training, job-related stress and
the presence of contaminated sharps at workplace were independent predictors of
occupational exposure to sharp injuries among nurses. Hence, all the concerned bodies
should strengthen regular provision of infection prevention training to nurses at all
levels. Nurses should practice proper use of safety box more than ever in order to avoid
the presence of contaminated needles and other sharp materials at workplace.

Keywords: Occupational exposure to sharp injuries, Nurses, Public hospitals.
Strengths and limitations of this study

# The findings could be strong evidence as a result of using census method.
# The study might be subjected to recall and social desirability biases.

@ The study also might not show cause and effect relationships.
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BACKGROUND

A sharp injury is "an accidental penetrating wound with an instrument that is potentially
contaminated with the body fluid of another person” [1-10]. Sharp injuries occur when
health care providers perform their clinical activities in the health care facilities, such as
hospitals, health centers and clinics [3]. The majority of sharp injuries occur during
administering injections, securing IV lines, drawing blood, checking blood sugar,
recapping needles, poor handling and disposing of needles, and transferring blood or
body fluids from a syringe to a specimen container [3, 4].

Globally, of the total of 35 million health care providers, it is estimated that 3 million
experience sharp injuries every year; of these, nurses are at the greatest risk, with up to
50% of all sharp injuries being sustained by nurses [11, 12]. Because nurses have the
highest rate of encountering sharp injuries among health care providers due to their
prolonged exposure to needles and other sharp devices [13]. Most of these sharp
injuries (90%) occur in developing countries, where the burden of blood borne infections
in the general population is high and access to safety devices and personal protective
equipments (PPEs) is limited, specifically more common in sub-Saharan African
countries [14].

On average, health care providers in Africa suffer 2 to 4 sharp injuries every year [15].
In Sub-Saharan Africa, the magnitude of sharp injuries and their associated factors are
not clearly understood among health care providers [16]. A study conducted in Jimma
University Specialized Teaching Hospital (JUSTH), Ethiopia reported that the magnitude
of occupational exposure to sharp injuries among nurses was 61.76% [3]. Sharp injuries

are markedly the most common and preventable occupational hazards that health care
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providers are exposed to and become high risk for the transmission of a variety of blood
borne infections, such as hepatitis B virus (HBV), hepatitis C virus (HCV) and human
immunodeficiency virus (AIDS) [17, 18].

Blood-borne infections following sharp injuries have serious consequences, including
long-term illness, psychological stress to the victims ,colleagues and family, disability

and death [19]. In addition to the potential risks for infectious diseases, they also suffer

for direct costs required for laboratory tests, including tests for HIV antibodies, hepatitis
B serology and a baseline test for hepatitis C as well as any treatments for these
infections [20]. The implementation of education, universal precautions, elimination of
needle recapping, and use of sharp containers for safe disposal have reduced the
chance of getting sharp injuries by 80% [6, 21].

Health care providers who followed universal precautions were 66% less likely to have
needle sticks and sharp injuries than those who did not follow [22]. Training of handling
objects, using instruments to grasp needles, reduction of the use of sharp devices,
avoiding hand-to-hand passing of sharp instruments, decreasing of direct contact with
needles, an appropriate disposal and using safety boxes properly can decrease the risk
of getting sharp injuries [23].

In Ethiopia, where primary health care services are covered by nurses, it is important to
develop their knowledge and practice on universal precautions since the risks of getting
infections following sharp injuries are high in their day to day activities [4]. However,
there is limited information in the study area that describes the magnitude of sharp
injuries and its predictors among nurses. Therefore, this study aimed to determine the

magnitude of occupational exposure to sharp injuries and identify its associated factors.
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General objective

To assess the magnitude of occupational exposure to sharp injuries among nurses
working in South Gondar zone public hospitals, Northcentral Ethiopia from November
01-30, 2022

Specific objectives

To determine the magnitude of occupational exposure to sharp injuries among nurses
working in South Gondar zone public hospitals, Northcentral Ethiopia from November
01-30, 2022.

To identify the predictors of occupational exposure to sharp injuries among nurses
working in South Gondar zone public hospitals, Northcentral Ethiopia from November
01-30, 2022.

METHODS

Study design, area and Period

Institution-based cross-sectional study design was conducted among nurses working in
South Gondar zone public hospitals from November 01-30, 2022. South Gondar is one
of the zonal administrations in Amhara region, Northern Ethiopia with an estimated area
of 14,095.19 square kilometers. It is located by South and North Wollo zones in the
East, Bahirdar Liyu zone and Lake Tana in the West, Central Gondar in the North,
Waghimra zone in the Northeast and East and West Gojjam zones in the South (Figure
1). There are ten public hospitals in the zone, namely Debre Tabor comprehensive
specialized hospital, Addis Zemen, Ebnat, Mekane-Eyesus, Andabet, Wogeda, Woreta,
Nefas Mewucha, Dr. Ambachew Makonnen and Migbaru Kebede primary hospitals.
Source Population

5

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 6 of 30



Page 7 of 30

oNOYTULT D WN =

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130
131
132

133

134

135

136

137

138

BMJ Open

All nurses working in all South Gondar zone public hospitals.

Study Population

All nurses working in all South Gondar zone public hospitals.

Inclusion and exclusion criteria

All nurses working in all South Gondar zone public hospitals at the time of the data
collection period were included in the study; whereas nurses who were on sick leave,
maternity leave, annual leave, and training at the time of data collection period were
excluded from the study.

Patient and public involvement

None

Sample size determination

The sample size (n) was calculated by Computer-based Epi info7 software using a
single population proportion at 95% CI, with a 5% margin of error, and by assuming the

burden of occupational exposure to sharp injuries among nurses to be 61.76% [3].

n= (Za/2)?P (1-P)
d2

Where: - n= the minimum sample size required for the study

Z= standard normal distribution (Z=1.96) with a 95% confidence interval

P= burden of occupational exposure to sharp injuries among nurses
(61.76%=0.6176)

d=is a tolerable margin of error (d=5%=0.05)

n=(1.96)%0.6176(1-0.6176)

(0.05)2
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n=363. Then, by adding a 10% (0.1) non-response rate, the final sample size
(n) was calculated to be 400. But, since it was the minimum sample size required, and
the source population was only 402, the source population (402) was taken as a sample
size for this study (census method was used).
Dependent Variable
Occupational exposure to sharp injuries
Independent variables

Socio-demographic characteristics: Age, sex, marital status, level of education and
years of service.

Behavioral characteristics: Sleeping disturbance, following of standard precaution guide
line, use of PPE, knowledge of standard precautions and job-related stress.

Work environment characteristics: Length of stay/shift, health and safety information
access, infection prevention training, work load, availability of safety box, availability of
standard precaution guidelines and presence of contaminated sharps.

Operational Definitions

Occupational exposure to sharp injuries: Any kind of needle stick and/or other sharp
injury which occurred among nurses in relation to his/her job in the health care facility
[4].

Knowledge: Nurses who have scored 275% (9) of 12 knowledge-related questions
were considered to have adequate knowledge; whereas nurses who have scored below
75% were also considered to have inadequate knowledge towards sharp injuries [24].
Job-related stress: Nurses who scored above or equal to the mean score (32.78) of
the Likert-scale questions that used to assess nurses’ job-related stress were

7
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considered they have a job-related stress, whereas nurses who scored below the mean
score were also considered they didn’t have job-related stress [25].

Workload: When one trained intensive care unit (ICU) nurse provides nursing care
services for more than two patients in the ICU, and when one nurse provides nursing
care services for more than 6 patients in inpatient departments per shift [25].

Sleeping disturbance: The presence of sleeping problems while the health care

provider is at workplace [25].
Data collection tool and procedure

A structured and pre-tested self-administered English version questionnaire was used to
collect the data. The questionnaire was prepared by reviewing different literatures [3, 4,
25], and using standardized Expanded Nursing Stress Scale (ENSS) Likert-scale
questions to assess job-related stress of the respondents [3, 4, 25].

The questionnaire contains nurses’ socio-demographic, behavioral, environmental
characteristics, knowledge questions related to standard precaution and standardized
Likert-scale questions to assess job-related stress of the respondents. Reliability of the
tool was established with an overall Cronbach’s alpha score (0.74 for knowledge
questions related to standard precaution, and 0.79 for job-related stress Likert-scale
questions). Training was given to the data collectors, and before giving the
questionnaire, the data collectors informed the nurses about the aims/purposes, risks
and possible benefits of the study, the right and refusal to participate in the study, and

that the collected information would be kept confidential.
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After all, those nurses who were willing and have signed the informed voluntary consent
form were requested to fill out the questionnaire. The data collection was held for four

consecutive weeks (from November 01-30/2022).
Data quality control

Five percent of the questionnaire was pre-tested from October 23-27/2022 in Koladiba
primary hospital to assess the reliability, clarity, consistency, understandability and the
total time that it would take to complete the questionnaire prior to the actual data
collection. Then, the necessary comments and feedback were incorporated in the final
tool to improve its quality. Training was given for the data collectors regarding the
objective of the study, data collection tool, ways of data collection, checking the
completeness of the collected data, and how to maintain confidentiality.

The collected data were checked for completeness, cleaned, edited, coded manually,
and entered into Epi data version 4.2. Double data entry was done for its validity, and
compared to the original data. Outliers were checked, and simple frequencies and cross

tabulation were done for missing values and variables.
Data processing and analysis

Then after, the data were exported to Stata version 14 for analysis. Descriptive analysis
was done by computing proportions and summary statistics. The information was
presented using simple frequencies, summary measures, tables, and figures. Binary
logistic regression was used to identify the associated factors of occupational exposure
to sharp injuries. Bivariate and multivariate analyses were used to see the association

between the outcome variable, and each independent variable. The assumptions for
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205 binary logistic regression were checked. The goodness of fit was tested by Hosmer-

206 Lemeshow statistics and Omnibus tests.

oNOYTULT D WN =

9 207  All variables with P<0.2 in the bivariate analysis were included in the final multivariable
11 208 analysis model in order to control all the possible confounders, and the variables were
13 209  selected using enter method. The adjusted odds ratio (AOR) along with a 95% Cl| was
16 210 estimated to identify the associated factors of occupational exposure to sharp injuries.
18 211 In this study, variables with a P-value of <0.05 were considered significantly associated
20 212 with occupational exposure to sharp injuries.

23 213  RESULTS

25 214  Of the total of 402 respondents, 376 were included in the final analysis, giving a

215  response rate of 93.53%.
30 216 Socio-demographic and working environment related attributes

217 Of the total respondents, 213 (56.65%) were between the age of 25-34 with the mean +
35 218 SD of age 30.22 + 6.63 years. Similarly, 202 (53.72%) of the respondents were females.
37 219 Additionally, only 89 (23.67%) of the respondents got infection prevention training.
220 Moreover, 271 (72.07%) of them had safety boxes at workplace to dispose needles and
42 221 other sharp materials after use, and 214 (56.91%) of respondents also stated that there

44 222  were contaminated needles and sharp materials at workplace (Table 1).

46 573
47
48
50

51 225 Table 1: Socio-demographic characteristics of the respondents working in South

53 226 Gondar zone public hospitals, Northcentral Ethiopia, 2022 (n=376).

Variables Category Frequency Percentage (%)
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Age <24 68 18.09
25-34 213 56.65
35-44 71 18.88
245 24 6.38
Sex Male 174 46.28
Female 202 53.72
Marital status Single 171 45.48
Married 183 48.67
Divorced 17 4.52
Widowed 5 1.33
Educational level Diploma 132 35.11
BSc 244 64.89
Years of service <5 136 36.17
5-10 128 34.04
>10 112 29.79
Sleeping disturbance problem Yes 274 72.87
No 102 27.13
Use of PPEs All of the time 185 49.20
Most of the time 102 27.13
Sometimes 73 19.41
Never use 16 4.26
Workload in the unit Yes 212 56.38
No 164 43.62
Length of stay/shift at work <8 hours 193 51.33
9-14 hours 35 9.31
=15 hours 148 39.36
Health and safety information Yes 291 77.39
access No 85 22.61
Training on IP Yes 89 23.67
No 287 76.33
11
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1

2

431 Availab. of safety box at Yes 271 72.07

s Wworkplace No 105 27.93

6

7 Availab. of universal precaution Yes 212 56.38

: guide line No 164 43.62

1(1) Following universal precaution Yes 93 43.87

1o guideline No 119 56.13

13

14 Presence of contaminated Yes 214 56.91

15 sharps at workplace

16 No 162 43.09

1; Knowledge of standard Adequate knowledge 134 35.64

19 precaution Inadequate knowledge 242 64.36

;? Job-related stress Stressed 237 63.03

§§ Not stressed 139 36.97

24 227 'BSc, Bachelor of Science; *IP, infection prevention; PPEs, personal protective

25

26 228 equipments

27 . . . ..

s 229 Magnitude of occupational exposure to sharp injuries

29

2(1) 230 This study finding showed that the magnitude of occupational exposure to sharp injuries
22 231 among nurses was 52.39% (95%Cl: 47.92%, 56.37%) (197).

34

35 232 The occurrence of occupational exposure to sharp injuries was the highest among
36

37 233 respondents with the age of 45 years and above (62.50). Likewise, the majority of
38

23 234 males, 108(62.07) also got occupational exposure to sharp injuries. Occupational
41

42 235 exposure to sharp injuries was also the highest among diploma nurses, and nurses
43

44 236 having more than 10 years of service (59.85% and 62.50%) respectively. Moreover, the
45

j? 237  occurrence of sharp injuries was also the highest among nurses working along with the
jg 238  presence of contaminated sharps at workplace (63.55%) (Table 2).

50

51 239 Table 2: Distribution of sharp injuries among nurses working in South Gondar zone
52

53 240  public hospitals, Northcentral Ethiopia, 2022 (n=376).

gg Variables Categories Occupational exposure to sharp injuries
56

57

58 12

59
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Yes (%) No (%)
Age <24 32(47.06) 36(52.94)
25-34 111(52.11) 102(47.89)
35-44 39(54.93) 32(45.07)
245 15(62.50) 9(37.50)
Sex Male 108(62.07) 66(37.93)
Female 89(44.06) 113(55.94)
Marital status Single 87(50.88) 84(49.12)
Married 96(52.46) 87(47.54)
Divorced 11(64.71) 6(32.29)
Widowed 3(60.0) 2(40.0)
Educational level Diploma 79(59.85) 53(40.15)
BSc 118(48.36) 126(51.64)
Year of service <5 59(43.38) 77(56.62)
5-10 68(53.13) 60(46.87)
>10 70(62.50) 42(37.50)
Sleeping disturbance Yes 141(51.46) 133(48.54)
problem No 56(54.90) 46(45.10)
Use of PPEs All of the time 89(48.11) 96(51.89)
Most of the time 56(54.90) 46(45.10)
Sometimes 41(56.16) 32(43.84)
Never use 11(58.75) 5(31.25)
Workload Yes 125(58.96) 87(41.04)
No 72(43.90) 92(56.10)
Length of stay/shift at work <8 hours 95(49.22) 98(50.78)
9-14 hours 19(54.29) 16(45.71)
=15 hours 83(56.08) 65(43.92)
Health & safety information  Yes 148(50.86) 143(49.14)
access No 49(57.65) 36(42.35)
Training on IP Yes 38(42.70) 51(57.30)
No 159(55.40) 128(44.60)

13
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1
2

2 Availab. of safety box Yes 129(47.60) 142(52.40)
5 No 68(64.76) 37(35.24)

6

7 Availab. of universal Yes 99(46.70) 113(53.30)
8 precaution guide line No 98(59.76) 66(40.24)

9 : :

1‘1) Following universal Yes 42 (45.16) 51(54.84)
1,  Precaution guide line No 155 (54.77) 128 (45.23)
13

14 Presence of contaminated Yes 136(63.55) 78(36.45)
15 sharps at workplace No 61(37.65) 101(62.35)
16 ' '

17 Knowledge of standard Adequate knowledge 59(44.03) 75(55.97)
18 precaution

19 Inadequate knowledge 138(57.02) 104(42.98)
;? Job-related stress Stressed 149(62.87) 88(37.13)
§§ Not stressed 48(34.53) 91(65.47)

24 241 "BSc, Bachelor of Science; PPEs, personal protective equipments; and IP, infection
25 242  prevention

243 Occupational exposure to sharp injuries related Attributes

30 244 Of the respondents who encountered occupational exposure to sharp injuries,
32 245 114(57.87%) had encountered sharp injuries 1-2 times. Additionally, 69 (35.03%) of
246  injuries occurred during abrupt movement of patients, and 86(43.65%) sharp injuries
37 247  were slight skin penetration. Moreover, 93 (47.21%) of injuries were from the unknown
39 248 status, and only 92 (46.70%) sharp injuries were reported to the concerned body (Table
49 3.

44 250 Table 3: Occupational exposure to sharp injuries related attributes among nurses

251 working in South Gondar zone public hospitals, Northcentral Ethiopia, 2022 (n=376).

47 Variables Values Frequency Percentage (%)

49 Frequency of 1-2 times 114 57.87
50 N

- injuries occurred 3-4 times 71 36.04
=5 times 12 6.09

54 Condition of sharps Dirty needles/sharps 74 37.56

58 14
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Sterile needles/sharps 58 29.45
Both dirty & sterile 65 32.99
needles/sharps
How sustaining injuries  During abrupt movement 69 35.03
of patients
During recapping needle 63 31.98
after use
During sharp collection 46 23.35
Others 19 9.64
Type of injuries Deep injury 54 27.41
sustained Slight skin penetration 86 43.65
Superficial injury 57 28.94
Health status of the Known HIV/AIDS positive 37 18.78
source patients Clinically suspected 40 20.30
HIV/AIDS
Clinically diagnosed 27 13.17
hepatitis B patient
Unknown status 93 47.21
Report of the injuries Yes 92 46.70
No 105 53.30
252 "HIV/AIDS, Human immune deficiency virus/Acquired immune deficiency syndrome
253  Distribution of sharp injuries by their type
254 The types of sharps that cause injuries to nurses were intravenous needles,
255  64(32.49%), intramuscular needles, 42(21.32%), suturing needles, 36(18.27%), lancets,
256 29 (14.72%), surgical blades, 17 (8.63%) and scalpels, 9 (4.57%).
257 Factors associated with occupational exposure to sharp injuries
258 Nurses having above 10 years of service were 2.35 times more likely to encounter
259  occupational exposure to sharp injuries than nurses having less than 5 years of service
260 (AOR=2.35, 95%CI: 1.21,4.57). On the other hand, nurses who didn’'t get infection
261  prevention training were 1.85 times more likely to encounter occupational exposure to
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262  sharp injuries (AOR=1.85, 95%CI: 1.09, 3.45). Additionally, nurses having job-related
263  stress were also 2.24 times more likely to be exposed for sharp injuries (AOR=2.24,
264  95%CI: 1.27, 3.89), and nurses who were working in the area with the presence of
265 contaminated sharps were 2.76 times more likely to get the chance of occupational
266  exposure to sharp injuries (AOR=2.76, 95%CI: 1.67, 4.72) (Table 4).
267 Table 4: Showing the association between independent variables with occupational
268 exposure to sharp injuries among nurses working in South Gondar zone public
269  hospitals, Northcentral Ethiopia, 2022 (n=376).
Variables Categories Sharp injuries COR (95%Cil) AOR (95%Cl)
Yes (%) No (%)
Sex Male 108 (54.82) 66 (36.87) 2.15(1.32,3.07) 1.98 (0.91,4.21)
Female 89 (45.18) 113 (63.13) 1.00 1.00
Year of service <5 59 (29.95) 77 (43.02) 1.00 1.00
5-10 68 (34.52) 60 (33.52) 1.46 (0.87,2.42) 1.38 (0.72,2.64)
>10 70 (35.53) 42(23.46) 2.12(1.26,3.49) 2.35(1.21,4.57)***
Workload in the Yes 125 (63.45) 87 (48.60) 1.73 (1.15,2.52) 1.42(0.83,2.45)
unit No 72(36.55) 92 (51.40)  1.00 1.00
Training Yes 38 (19.29) 51 (28.49) 1.00 1.00
No 159 (80.71) 128 (71.51) 2.08 (1.49, 3.13) 1.85(1.09, 3.45) ****
Nurses’ Adequate 59 (29.95) 75 (41.90) 1.00 1.00
knowledge of knowledge
standard Inadequate 138 (70.05) 104 (58.10) 1.96 (1.31,2.94) 1.42 (0.79,2.39)
precautlon know|edge
Nurses’ job stress  Stressed 149 (75.63) 88 (49.16) 2.45(1.62,3.67) 2.24 (1.27,3.89) **
level Not 48 (24.37) 91 (50.84)  1.00 1.00
stressed
Presence of Yes 136 (69.04) 78 (43.58) 2.71(1.79,4.09) 2.76 (1.67,4.72) *
contaminated No 61(30.96) 101 (56.42) 1.00 1.00
sharps
270  *Significant at P=0.000, **Significant at P=0.005, ***Significant at P=0.011, and
271 ****Significant at P=0.018.
272 DISCUSSION
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This study finding showed that the magnitude of occupational exposure to sharp injuries
among nurses was 52.39%. This study finding also reported that years of service >10
years, lack of infection prevention training, job-related stress, and the presence of
contaminated sharps at workplace were significantly associated with the occurrence of
occupational exposure to sharp injuries among nurses.

In this study, the magnitude of occupational exposure to sharp injuries among nurses
was 52.39%. This finding was higher than a study conducted in three hospitals, 1zmir,
Turkey (44.3%) [18], but lower than studies conducted in Public Sector Tertiary Care
Hospitals of Pakistan (67%) [26], and JUSH, Southwest Ethiopia (61.76%) [3]. This
variation might be due to the difference in study setting and period, as well as due to the
difference in infection prevention training and knowledge level of the respondents
towards standard precaution across study settings.

In this study, year of service >10 years was significantly associated with the occurrence
of occupational exposure to sharp injuries among nurses at p <0.05. This finding was
similar with studies conducted in three hospitals, |zmir, Turkey [18], and a secondary
care hospital, Gaza Strip [27], which showed that year of service had shown significant
association with the occurrence of occupational exposure to sharp injuries among
nurses at p <0.05. It might be due to the fact that as year of service increases, the
chance of getting occupational exposure to sharp injuries also increases.

This study finding also indicated that nurses who didn’t get infection prevention training
were 1.85 times more likely to get the chance of occupational exposure to sharp injuries
compared to nurses who got the training. This finding was in line with a study

conducted in public hospitals of Jimma Zone, South West Ethiopia [4], which showed
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that nurses who didn’t get infection prevention training were 8.33 times more likely to
get the chance of occupational exposure to sharp injuries compared to nurses who got
the training. It is due to the fact that getting infection prevention training helps to
understand and practice the standard precaution guide line easily, which in turn reduces
the chance of getting occupational exposure to sharp injuries.

Similarly, this study finding also showed that job-related stress was significantly
associated with the occurrence of occupational exposure to sharp injuries among
nurses. This finding was comparable with a study conducted in JUSH, Southwest
Ethiopia which reported that job-related stress had shown significant association with
the occurrence of occupational exposure to sharp injuries among nurses [14]. It could
be explained that job-related stress might make nurses to lose their concentration and
practice their daily activities unsafely.

Moreover, this study finding also showed that the presence of contaminated needles
and sharp materials at workplace was also significantly associated with the occurrence
of occupational exposure to sharp injuries among nurses at P <0.05. This finding was
congruent with a study conducted in JUSH, Southwest Ethiopia which reported that the
presence of contaminated needles and sharp materials at the workplace was
significantly associated with the occurrence of occupational exposure to sharp injuries
among nurses at p <0.05 [3]. The presence of contaminated needles and sharp
materials at workplace increases the chance of getting occupational exposure to sharp

injuries among nurses in their day-to-day workplace activities.

Strengths and limitations of this study
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The study used census method, as a result, the findings could be strong evidence for
the problem. However, the study might be subjected to recall and social desirability
biases. The study also might not show cause and effect relationships while the study
design was cross sectional.

CONCLUSIONS

Generally, this study finding reported that the magnitude of occupational exposure to
sharp injuries among nurses was high. Moreover, this study finding also showed that
years of service >10 years, lack of infection prevention training, job-related stress, and
the presence of contaminated sharps at workplace were independent predictors of
occupational exposure to sharp injuries among nurses.

Prevention and control strategies

Continually educate the health care team: To achieve the desired infection prevention
and control goals, training on infection prevention and control should be given to the
staff on a continual basis covering the standard infection prevention and control
precautions.

Conducting regular clinical audits: It used to ensure best practice of the standard
infection prevention and control precautions such as proper use of personal protective
equipments, disposal of used needles and other sharps and hand hygiene.

Creating a cleanliness culture: By building a clean culture, staff are aware of the

benefits of infection prevention and control.
Recommendations

All the concerned bodies should strengthen regular provision of infection prevention

training to the nurses at all levels. Stakeholders, including nursing staffs should also
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1
2
z 341  strengthen their efforts to work together to identify and manage the possible job-related
Z 342  stressors among nurses. Furthermore, safety boxes should be available in each working
7
8 343  unit, and nurses should also practice proper use of safety box more than ever in order
9

10 344  to avoid the presence of contaminated needles and other sharp materials at workplace.

13 345 Abbreviations and acronyms

14

12 346  AIDS: Acquired Immune Deficiency Syndrome
& 347 AOR: Adjusted Odds Ratio

20 348 CI: Confidence Interval

22 349 EBN: European Biosafety Network

350 ENSS: Expanded Nursing Stress Scale
57 351  HBV: Hepatitis B Virus

29 352 HCV: Hepatitis C Virus

31 353 HIV: Human Immune deficiency Virus
34 354 ICU: Intensive Care Unit

36 355 PPEs: Personal Protective Equipments
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Patient and public involvement

Patients and/or the public were not involved in the design, or conduct, or reporting, or
dissemination plans of the research.

Patient concent for publication

Consent was obtained from the respondents.

Ethical approval

The study involved human participants and was approved by Debre Tabor University,
College of Health Sciences, ethical review board (Ref No.CHS/048/2022). All the
respondents were informed about the purpose of the study, their right to refuse, and
written and signed voluntary consent was obtained from all the respondents prior to
data collection. The respondents were told that the information obtained from them
would be treated with complete confidentiality, and would not cause any harm to them.
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ABSTRACT

Objective: The study aimed to determine the magnitude of occupational exposure to
sharp injuries and identify its associated factors among nurses.

Design: Institution-based cross-sectional study design was conducted from November
01-30/2022.

Analysis: The collected data were entered into Epi-Data version 4.2; then, exported to
Stata version 14 for analysis. Variables with a p-value of <0.05 at 95% CI were considered
significantly associated with occupational exposure to sharp injuries.

Setting: The study was conducted in South Gondar zone public hospitals.
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Participants: Nurses working in South Gondar zone public hospitals.

Results: Of the total respondents, 213 (56.65%) were between the age of 25-34 with the
mean = SD of age 30.22 * 6.63 years. Similarly, 202 (53.72%) of the respondents were
females. This study finding showed that the magnitude of occupational exposure to sharp
injuries among nurses was 52.39% (95%CI: 47.92%, 56.37%). Moreover, this study
finding showed that year of service >10 years (AOR=2.35, 95%CI: 1.21,4.57), lack of
infection prevention training (AOR=1.85, 95%CI: 1.09, 3.45), job-related stress
(AOR=2.24, 95%CI: 1.27, 3.89) and presence of contaminated sharps at workplace
(AOR=2.76, 95%CI: 1.67, 4.72) were significantly associated with occupational exposure
to sharp injuries among nurses.

Conclusions: Generally, this study finding reported that the magnitude of occupational
exposure to sharp injuries among nurses was high. This study finding also showed that
years of service >10 years, lack of infection prevention training, job-related stress and the
presence of contaminated sharps at workplace were independent predictors of
occupational exposure to sharp injuries among nurses. Hence, all the concerned bodies
should strengthen regular provision of infection prevention training to nurses at all levels.
Nurses should practice proper use of safety box more than ever in order to avoid the
presence of contaminated needles and other sharp materials at workplace.

Keywords: Occupational exposure to sharp injuries, Nurses, Public hospitals.
Strengths and limitations of this study

# The findings could be strong evidence as a result of using census method.
# The study might be subjected to recall and social desirability biases.

@ The study also might not show cause and effect relationships.
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BACKGROUND

A sharp injury is "an accidental penetrating wound with an instrument that is potentially
contaminated with the body fluid of another person” [1-10]. Sharp injuries occur when
health care providers perform their clinical activities in the health care facilities, such as
hospitals, health centers and clinics [3]. The majority of sharp injuries occur during
administering injections, securing IV lines, drawing blood, checking blood sugar,
recapping needles, poor handling and disposing of needles, and transferring blood or
body fluids from a syringe to a specimen container [3, 4].

Globally, of the total of 35 million health care providers, it is estimated that 3 million
experience sharp injuries every year; of these, nurses are at the greatest risk, with up to
50% of all sharp injuries being sustained by nurses [11, 12]. Because nurses have the
highest rate of encountering sharp injuries among health care providers due to their
prolonged exposure to needles and other sharp devices [13]. Most of these sharp injuries
(90%) occur in developing countries, where the burden of blood borne infections in the
general population is high and access to safety devices and personal protective
equipments (PPEs) is limited, specifically more common in sub-Saharan African countries
[14].

On average, health care providers in Africa suffer 2 to 4 sharp injuries every year [15]. In
Sub-Saharan Africa, the magnitude of sharp injuries and their associated factors are not
clearly understood among health care providers [16]. A study conducted in Jimma
University Specialized Teaching Hospital (JUSTH), Ethiopia reported that the magnitude
of occupational exposure to sharp injuries among nurses was 61.76% [3]. Sharp injuries

are markedly the most common and preventable occupational hazards that health care

3

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 4 of 30



Page 5 of 30

oNOYTULT D WN =

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

BMJ Open

providers are exposed to and become high risk for the transmission of a variety of blood
borne infections, such as hepatitis B virus (HBV), hepatitis C virus (HCV) and human
immunodeficiency virus (AIDS) [17, 18].

Blood-borne infections following sharp injuries have serious consequences, including
long-term iliness, psychological stress to the victims ,colleagues and family, disability and

death [19]. In addition to the potential risks for infectious diseases, they also suffer for

direct costs required for laboratory tests, including tests for HIV antibodies, hepatitis B
serology and a baseline test for hepatitis C as well as any treatments for these infections
[20]. The implementation of education, universal precautions, elimination of needle
recapping, and use of sharp containers for safe disposal have reduced the chance of
getting sharp injuries by 80% [6, 21].

Health care providers who followed universal precautions were 66% less likely to have
needle sticks and sharp injuries than those who did not follow [22]. Training of handling
objects, using instruments to grasp needles, reduction of the use of sharp devices,
avoiding hand-to-hand passing of sharp instruments, decreasing of direct contact with
needles, an appropriate disposal and using safety boxes properly can decrease the risk
of getting sharp injuries [23].

In Ethiopia, where primary health care services are covered by nurses, it is important to
develop their knowledge and practice on universal precautions since the risks of getting
infections following sharp injuries are high in their day to day activities [4]. However, there
is limited information in the study area that describes the magnitude of sharp injuries and
its predictors among nurses. Therefore, this study aimed to determine the magnitude of

occupational exposure to sharp injuries and identify its associated factors.

4

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



oNOYTULT D WN =

93

94

95

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

BMJ Open

General objective

To assess the magnitude of occupational exposure to sharp injuries among nurses
working in South Gondar zone public hospitals, Northcentral Ethiopia from November 01-
30, 2022

Specific objectives

To determine the magnitude of occupational exposure to sharp injuries among nurses
working in South Gondar zone public hospitals, Northcentral Ethiopia from November 01-
30, 2022.

To identify the predictors of occupational exposure to sharp injuries among nurses
working in South Gondar zone public hospitals, Northcentral Ethiopia from November 01-
30, 2022.

METHODS

Study design, area and Period

Institution-based cross-sectional study design was conducted among nurses working in
South Gondar zone public hospitals from November 01-30, 2022. South Gondar is one
of the zonal administrations in Amhara region, Northern Ethiopia with an estimated area
of 14,095.19 square kilometers. It is located by South and North Wollo zones in the East,
Bahirdar Liyu zone and Lake Tana in the West, Central Gondar in the North, Waghimra
zone in the Northeast and East and West Gojjam zones in the South (Figure 1). There
are ten public hospitals in the zone, namely Debre Tabor comprehensive specialized
hospital, Addis Zemen, Ebnat, Mekane-Eyesus, Andabet, Wogeda, Woreta, Nefas
Mewucha, Dr. Ambachew Makonnen and Migbaru Kebede primary hospitals.

Source Population

5
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All nurses working in all South Gondar zone public hospitals.
Study Population

All nurses working in all South Gondar zone public hospitals.
Inclusion and exclusion criteria

All nurses working in all South Gondar zone public hospitals at the time of the data
collection period were included in the study; whereas nurses who were on sick leave,
maternity leave, annual leave, and training at the time of data collection period were

excluded from the study.
Patient and public involvement

Patients and/or the public were not involved in the design, or conduct, or reporting, or

dissemination plans of the research.
Sample size determination

The sample size (n) was calculated by Computer-based Epi info7 software using a single
population proportion at 95% CI, with a 5% margin of error, and by assuming the burden
of occupational exposure to sharp injuries among nurses to be 61.76% [3].

n= (Za/2)?P (1-P)
d2

Where: - n= the minimum sample size required for the study

Z= standard normal distribution (Z=1.96) with a 95% confidence interval

P= burden of occupational exposure to sharp injuries among nurses
(61.76%=0.6176)

d=is a tolerable margin of error (d=5%=0.05)

n=(1.96)%0.6176(1-0.6176)
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(0.05)?
n=363. Then, by adding a 10% (0.1) non-response rate, the final sample size (n)
was calculated to be 400. But, since it was the minimum sample size required, and the
source population was only 402, the source population (402) was taken as a sample size
for this study (census method was used).
Dependent Variable
Occupational exposure to sharp injuries

Independent variables

Socio-demographic characteristics: Age, sex, marital status, level of education and years
of service.

Behavioral characteristics: Sleeping disturbance, following of standard precaution guide
line, use of PPE, knowledge of standard precautions and job-related stress.

Work environment characteristics: Length of stay/shift, health and safety information
access, infection prevention training, work load, availability of safety box, availability of
standard precaution guidelines and presence of contaminated sharps.

Operational Definitions

Occupational exposure to sharp injuries: Any kind of needle stick and/or other sharp
injury which occurred among nurses in relation to his/her job in the health care facility [4].
Knowledge: Nurses who have scored 275% (9) of 12 knowledge-related questions were
considered to have adequate knowledge; whereas nurses who have scored below 75%
were also considered to have inadequate knowledge towards sharp injuries [24].
Job-related stress: Nurses who scored above or equal to the mean score (32.78) of the
Likert-scale questions that used to assess nurses’ job-related stress were considered

7
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they have a job-related stress, whereas nurses who scored below the mean score were
also considered they didn’t have job-related stress [25].

Workload: When one trained intensive care unit (ICU) nurse provides nursing care
services for more than two patients in the ICU, and when one nurse provides nursing care
services for more than 6 patients in inpatient departments per shift [25].

Sleeping disturbance: The presence of sleeping problems while the health care provider

is at workplace [25].
Data collection tool and procedure

A structured and pre-tested self-administered English version questionnaire was used to
collect the data. The questionnaire was prepared by reviewing different literatures [3, 4,
25], and using standardized Expanded Nursing Stress Scale (ENSS) Likert-scale
questions to assess job-related stress of the respondents [3, 4, 25].

The questionnaire contains nurses’ socio-demographic, behavioral, environmental
characteristics, knowledge questions related to standard precaution and standardized
Likert-scale questions to assess job-related stress of the respondents. Reliability of the
tool was established with an overall Cronbach’s alpha score (0.74 for knowledge
questions related to standard precaution, and 0.79 for job-related stress Likert-scale
questions). Training was given to the data collectors, and before giving the questionnaire,
the data collectors informed the nurses about the aims/purposes, risks and possible
benefits of the study, the right and refusal to participate in the study, and that the collected

information would be kept confidential.
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After all, those nurses who were willing and have signed the informed voluntary consent
form were requested to fill out the questionnaire. The data collection was held for four

consecutive weeks (from November 01-30/2022).
Data quality control

Five percent of the questionnaire was pre-tested from October 23-27/2022 in Koladiba
primary hospital to assess the reliability, clarity, consistency, understandability and the
total time that it would take to complete the questionnaire prior to the actual data
collection. Then, the necessary comments and feedback were incorporated in the final
tool to improve its quality. Training was given for the data collectors regarding the
objective of the study, data collection tool, ways of data collection, checking the
completeness of the collected data, and how to maintain confidentiality.

The collected data were checked for completeness, cleaned, edited, coded manually, and
entered into Epi data version 4.2. Double data entry was done for its validity, and
compared to the original data. Outliers were checked, and simple frequencies and cross

tabulation were done for missing values and variables.
Data processing and analysis

Then after, the data were exported to Stata version 14 for analysis. Descriptive analysis
was done by computing proportions and summary statistics. The information was
presented using simple frequencies, summary measures, tables, and figures. Binary
logistic regression was used to identify the associated factors of occupational exposure
to sharp injuries. Bivariate and multivariate analyses were used to see the association

between the outcome variable, and each independent variable. The assumptions for
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205 binary logistic regression were checked. The goodness of fit was tested by Hosmer-

206 Lemeshow statistics and Omnibus tests.

oNOYTULT D WN =

9 207  All variables with P<0.2 in the bivariate analysis were included in the final multivariable
11 208 analysis model in order to control all the possible confounders, and the variables were
13 209  selected using enter method. The adjusted odds ratio (AOR) along with a 95% Cl| was
16 210 estimated to identify the associated factors of occupational exposure to sharp injuries. In
18 211 this study, variables with a P-value of <0.05 were considered significantly associated with
20 212 occupational exposure to sharp injuries.

23 213  RESULTS

25 214  Of the total of 402 respondents, 376 were included in the final analysis, giving a response

215  rate of 93.53%.
30 216 Socio-demographic and working environment related attributes

217 Of the total respondents, 213 (56.65%) were between the age of 25-34 with the mean +
35 218 SD of age 30.22 + 6.63 years. Similarly, 202 (53.72%) of the respondents were females.
37 219 Additionally, only 89 (23.67%) of the respondents got infection prevention training.
220 Moreover, 271 (72.07%) of them had safety boxes at workplace to dispose needles and
42 221 other sharp materials after use, and 214 (56.91%) of respondents also stated that there

44 222  were contaminated needles and sharp materials at workplace (Table 1).

46 573
47
48
50

51 225 Table 1: Socio-demographic characteristics of the respondents working in South Gondar

53 226  zone public hospitals, Northcentral Ethiopia, 2022 (n=376).

Variables Category Frequency Percentage (%)

58 10
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Age <24 68 18.09
25-34 213 56.65
35-44 71 18.88
245 24 6.38
Sex Male 174 46.28
Female 202 53.72
Marital status Single 171 45.48
Married 183 48.67
Divorced 17 4.52
Widowed 5 1.33
Educational level Diploma 132 35.11
BSc 244 64.89
Years of service <5 136 36.17
5-10 128 34.04
>10 112 29.79
Sleeping disturbance problem Yes 274 72.87
No 102 27.13
Use of PPEs All of the time 185 49.20
Most of the time 102 27.13
Sometimes 73 19.41
Never use 16 4.26
Workload in the unit Yes 212 56.38
No 164 43.62
Length of stay/shift at work <8 hours 193 51.33
9-14 hours 35 9.31
=15 hours 148 39.36
Health and safety information Yes 291 77.39
access No 85 22.61
Training on IP Yes 89 23.67
No 287 76.33
11
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1

2

431 Availab. of safety box at Yes 271 72.07

s Wworkplace No 105 27.93

6

7 Availab. of universal precaution Yes 212 56.38

: guide line No 164 43.62

1‘1) Following universal precaution Yes 93 43.87

1o guideline No 119 56.13

13

14 Presence of contaminated Yes 214 56.91

15 sharps at workplace

16 No 162 43.09

1; Knowledge of standard Adequate knowledge 134 35.64

19 precaution Inadequate knowledge 242 64.36

;? Job-related stress Stressed 237 63.03

§§ Not stressed 139 36.97

24 227 'BSc, Bachelor of Science; *IP, infection prevention; PPEs, personal protective

25

26 228 equipments

27 . . . ..

s 229 Magnitude of occupational exposure to sharp injuries

29

g? 230 This study finding showed that the magnitude of occupational exposure to sharp injuries
22 231 among nurses was 52.39% (95%Cl: 47.92%, 56.37%) (197).

34

35 232 The occurrence of occupational exposure to sharp injuries was the highest among
36

37 233 respondents with the age of 45 years and above (62.50). Likewise, the majority of males,
38

23 234 108(62.07) also got occupational exposure to sharp injuries. Occupational exposure to
41

4> 235 sharp injuries was also the highest among diploma nurses, and nurses having more than
43

44 236 10 years of service (59.85% and 62.50%) respectively. Moreover, the occurrence of sharp
45

j? 237 injuries was also the highest among nurses working along with the presence of
jg 238  contaminated sharps at workplace (63.55%) (Table 2).

50

51 239  Table 2: Distribution of sharp injuries among nurses working in South Gondar zone public
52

53 240  hospitals, Northcentral Ethiopia, 2022 (n=376).

gg Variables Categories Occupational exposure to sharp injuries
56

57

58 12
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Yes (%) No (%)
Age <24 32(47.06) 36(52.94)
25-34 111(52.11) 102(47.89)
35-44 39(54.93) 32(45.07)
245 15(62.50) 9(37.50)
Sex Male 108(62.07) 66(37.93)
Female 89(44.06) 113(55.94)
Marital status Single 87(50.88) 84(49.12)
Married 96(52.46) 87(47.54)
Divorced 11(64.71) 6(32.29)
Widowed 3(60.0) 2(40.0)
Educational level Diploma 79(59.85) 53(40.15)
BSc 118(48.36) 126(51.64)
Year of service <5 59(43.38) 77(56.62)
5-10 68(53.13) 60(46.87)
>10 70(62.50) 42(37.50)
Sleeping disturbance Yes 141(51.46) 133(48.54)
problem No 56(54.90) 46(45.10)
Use of PPEs All of the time 89(48.11) 96(51.89)
Most of the time 56(54.90) 46(45.10)
Sometimes 41(56.16) 32(43.84)
Never use 11(58.75) 5(31.25)
Workload Yes 125(58.96) 87(41.04)
No 72(43.90) 92(56.10)
Length of stay/shift at work <8 hours 95(49.22) 98(50.78)
9-14 hours 19(54.29) 16(45.71)
=15 hours 83(56.08) 65(43.92)
Health & safety information  Yes 148(50.86) 143(49.14)
access No 49(57.65) 36(42.35)
Training on IP Yes 38(42.70) 51(57.30)
No 159(55.40) 128(44.60)

13
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1
2

431 Availab. of safety box Yes 129(47.60) 142(52.40)
5 No 68(64.76) 37(35.24)
6

7 Availab. of universal Yes 99(46.70) 113(53.30)
g precaution guide line No 98(59.76) 66(40.24)
1‘1) Following universal Yes 42 (45.16) 51(54.84)
1,  Precaution guide line No 155 (54.77) 128 (45.23)
13

14 Presence of contaminated Yes 136(63.55) 78(36.45)
15 sharps at workplace No 61(37.65) 101(62.35)
16 ' '

17 Knowledge of standard Adequate knowledge 59(44.03) 75(55.97)
18 precaution

19 Inadequate knowledge 138(57.02) 104(42.98)
;? Job-related stress Stressed 149(62.87) 88(37.13)
§§ Not stressed 48(34.53) 91(65.47)
24 241 "BSc, Bachelor of Science; PPEs, personal protective equipments; and IP, infection
25 242  prevention

26

;; 243 Occupational exposure to sharp injuries related Attributes

29

30 244 Of the respondents who encountered occupational exposure to sharp injuries,

gg 245  114(57.87%) had encountered sharp injuries 1-2 times. Additionally, 69 (35.03%) of
gg 246  injuries occurred during abrupt movement of patients, and 86(43.65%) sharp injuries were

37 247  slight skin penetration. Moreover, 93 (47.21%) of injuries were from the unknown status,
39 248 andonly 92 (46.70%) sharp injuries were reported to the concerned body (Table 3).

249  Table 3: Occupational exposure to sharp injuries related attributes among nurses working

43 250 in South Gondar zone public hospitals, Northcentral Ethiopia, 2022 (n=376).

45 Variables Values Frequency Percentage (%)

1-2 times 114 57.87
3-4 times 71 36.04
50 =5 times 12 6.09

52 Condition of sharps Dirty needles/sharps 74 37.56
54 Sterile needles/sharps 58 29.45

47 Frequency of
48 injuries occurred

58 14
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Both dirty & sterile 65 32.99
needles/sharps
How sustaining injuries ~ During abrupt movement 69 35.03
of patients
During recapping needle 63 31.98
after use
During sharp collection 46 23.35
Others 19 9.64
Type of injuries Deep injury 54 27.41
sustained Slight skin penetration 86 43.65
Superficial injury 57 28.94
Health status of the Known HIV/AIDS positive 37 18.78
source patients Clinically suspected 40 20.30
HIV/AIDS
Clinically diagnosed 27 13.17
hepatitis B patient
Unknown status 93 47.21
Report of the injuries Yes 92 46.70
No 105 53.30
251  'HIV/AIDS, Human immune deficiency virus/Acquired immune deficiency syndrome
252 Distribution of sharp injuries by their type
253  The types of sharps that cause injuries to nurses were intravenous needles, 64(32.49%),
254  intramuscular needles, 42(21.32%), suturing needles, 36(18.27%), lancets, 29 (14.72%),
255  surgical blades, 17 (8.63%) and scalpels, 9 (4.57%).
256 Factors associated with occupational exposure to sharp injuries
257  Nurses having above 10 years of service were 2.35 times more likely to encounter
258  occupational exposure to sharp injuries than nurses having less than 5 years of service
259 (AOR=2.35, 95%CI: 1.21,4.57). On the other hand, nurses who didn’'t get infection
260 prevention training were 1.85 times more likely to encounter occupational exposure to
261  sharp injuries (AOR=1.85, 95%CI: 1.09, 3.45). Additionally, nurses having job-related

15

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



Page 17 of 30

oNOYTULT D WN =

BMJ Open

262 stress were also 2.24 times more likely to be exposed for sharp injuries (AOR=2.24,

263 95%CI: 1.27, 3.89), and nurses who were working in the area with the presence of

264 contaminated sharps were 2.76 times more likely to get the chance of occupational

265  exposure to sharp injuries (AOR=2.76, 95%CI: 1.67, 4.72) (Table 4).

266 Table 4: Showing the association between independent variables with occupational

267  exposure to sharp injuries among nurses working in South Gondar zone public hospitals,
268  Northcentral Ethiopia, 2022 (n=376).

Variables Categories Sharp injuries COR (95%Cl) AOR (95%Cl)
Yes (%) No (%)
Sex Male 108 (54.82) 66 (36.87) 2.15(1.32,3.07) 1.98 (0.91,4.21)
Female 89 (45.18) 113 (63.13) 1.00 1.00
Year of service <5 59 (29.95) 77 (43.02) 1.00 1.00
5-10 68 (34.52) 60(33.52) 1.46(0.87,2.42) 1.38(0.72,2.64)
>10 70 (35.53)  42(23.46) 2.12(1.26,3.49) 2.35(1.21,4.57) ***
Workload in the Yes 125 (63.45) 87 (48.60) 1.73(1.15,2.52) 1.42(0.83,2.45)
unit No 72(36.55) 92 (51.40)  1.00 1.00
Training Yes 38 (19.29) 51(28.49) 1.00 1.00
No 159 (80.71) 128 (71.51) 2.08 (1.49, 3.13) 1.85(1.09, 3.45) ****
Nurses’ Adequate 59 (29.95) 75 (41.90) 1.00 1.00
knowledge of knowledge
standard Inadequate 138 (70.05) 104 (58.10) 1.96 (1.31,2.94) 1.42(0.79,2.39)
precautlon know|edge
Nurses’ job stress  Stressed 149 (75.63) 88 (49.16) 2.45(1.62,3.67) 2.24 (1.27,3.89) **
level Not 48 (24.37) 91 (50.84)  1.00 1.00
stressed
Presence of Yes 136 (69.04) 78 (43.58) 2.71(1.79,4.09) 2.76 (1.67,4.72)*
contaminated No 61(30.96) 101 (56.42) 1.00 1.00

sharps

269  *Significant at P=0.000, **Significant at P=0.005, ***Significant at P=0.011, and

270  ****Significant at P=0.018.

271 DISCUSSION
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This study finding showed that the magnitude of occupational exposure to sharp injuries
among nurses was 52.39%. This study finding also reported that years of service >10
years, lack of infection prevention training, job-related stress, and the presence of
contaminated sharps at workplace were significantly associated with the occurrence of
occupational exposure to sharp injuries among nurses.

In this study, the magnitude of occupational exposure to sharp injuries among nurses was
52.39%. This finding was higher than a study conducted in three hospitals, Izmir, Turkey
(44.3%) [18], but lower than studies conducted in Public Sector Tertiary Care Hospitals
of Pakistan (67%) [26], and JUSH, Southwest Ethiopia (61.76%) [3]. This variation might
be due to the difference in study setting and period, as well as due to the difference in
infection prevention training and knowledge level of the respondents towards standard
precaution across study settings.

In this study, year of service >10 years was significantly associated with the occurrence
of occupational exposure to sharp injuries among nurses at p <0.05. This finding was
similar with studies conducted in three hospitals, |zmir, Turkey [18], and a secondary
care hospital, Gaza Strip [27], which showed that year of service had shown significant
association with the occurrence of occupational exposure to sharp injuries among nurses
at p <0.05. It might be due to the fact that as year of service increases, the chance of
getting occupational exposure to sharp injuries also increases.

This study finding also indicated that nurses who didn’t get infection prevention training
were 1.85 times more likely to get the chance of occupational exposure to sharp injuries
compared to nurses who got the training. This finding was in line with a study conducted

in public hospitals of Jimma Zone, South West Ethiopia [4], which showed that nurses
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who didn’t get infection prevention training were 8.33 times more likely to get the chance
of occupational exposure to sharp injuries compared to nurses who got the training. It is
due to the fact that getting infection prevention training helps to understand and practice
the standard precaution guide line easily, which in turn reduces the chance of getting
occupational exposure to sharp injuries.

Similarly, this study finding also showed that job-related stress was significantly
associated with the occurrence of occupational exposure to sharp injuries among nurses.
This finding was comparable with a study conducted in JUSH, Southwest Ethiopia which
reported that job-related stress had shown significant association with the occurrence of
occupational exposure to sharp injuries among nurses [14]. It could be explained that job-
related stress might make nurses to lose their concentration and practice their daily
activities unsafely.

Moreover, this study finding also showed that the presence of contaminated needles and
sharp materials at workplace was also significantly associated with the occurrence of
occupational exposure to sharp injuries among nurses at P <0.05. This finding was
congruent with a study conducted in JUSH, Southwest Ethiopia which reported that the
presence of contaminated needles and sharp materials at the workplace was significantly
associated with the occurrence of occupational exposure to sharp injuries among nurses
at p <0.05 [3]. The presence of contaminated needles and sharp materials at workplace
increases the chance of getting occupational exposure to sharp injuries among nurses in

their day-to-day workplace activities.

Strengths and limitations of this study
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The study used census method, as a result, the findings could be strong evidence for the
problem. However, the study might be subjected to recall and social desirability biases.
The study also might not show cause and effect relationships while the study design was
cross sectional.

CONCLUSIONS

Generally, this study finding reported that the magnitude of occupational exposure to
sharp injuries among nurses was high. Moreover, this study finding also showed that
years of service >10 years, lack of infection prevention training, job-related stress, and
the presence of contaminated sharps at workplace were independent predictors of
occupational exposure to sharp injuries among nurses.

Prevention and control strategies

Continually educate the health care team: To achieve the desired infection prevention
and control goals, training on infection prevention and control should be given to the staff
on a continual basis covering the standard infection prevention and control precautions.
Conducting regular clinical audits: It used to ensure best practice of the standard infection
prevention and control precautions such as proper use of personal protective equipment,
disposal of used needles and other sharps and hand hygiene.

Creating a cleanliness culture: By building a clean culture, staff are aware of the benefits

of infection prevention and control.
Recommendations
All the concerned bodies should strengthen regular provision of infection prevention

training to the nurses at all levels. Stakeholders, including nursing staffs should also

strengthen their efforts to work together to identify and manage the possible job-related
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1
2

z 340 stressors among nurses. Furthermore, safety boxes should be available in each working
5 . . .

6 341 unit, and nurses should also practice proper use of safety box more than ever in order to
7

8 342 avoid the presence of contaminated needles and other sharp materials at workplace.
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Consent was obtained from the respondents.
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Figure 1: Map of South Gondar Zone (Source; Ethio GIS, 1994).
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