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Abstract

Background: Exposure to splash of body fluids is one of the common ways of transmitting blood-borne infections from
patients to healthcare practitioners. Globally, there is a paucity of evidence on exposure to splash of body fluids among
hospital housekeepers. This study, therefore, investigated splash of body fluid and its predisposing factors among healthcare
support staff in the Greater Accra region, Ghana.

Methods: An analytic cross-sectional survey was conducted among support staff in 10 major hospitals between 30 January
and 31 May 2023. A multi-stage sampling procedure was the overarching technique employed, and study participants were
recruited through simple random and probability proportional-to-size sampling techniques. The data analyses were conducted
using STATA 15 software. The preliminary association between exposure to splash of body fluids and predisposing factors
was established through Chi-square, Fisher’s exact, and Mann—Whitney U tests. Log-binomial regression analyses were
employed to validate the factors related to splash of body fluids at a significance level of p-value <0.05.

Results: The investigation was conducted among 149 healthcare support staff. The exposure to splash of body fluids over
the past | year was 53.7% (95% Cl: 45.3%—61.9%). The types of body fluids that were mostly encountered through these
splash exposures were amniotic fluids (36.3%) and urine (23.8%). Several factors were found to be significantly associated
with splash of body fluids, namely: employed as a healthcare assistant [APR=1.61 (1.16, 2.22)], holding a supervisory
position [APR=0.24 (0.11, 0.51)], having a system in place for reporting body fluid splashes [APR=0.61 (0.44, 0.85)], male
healthcare support staff [APR=0.62 (0.4, 0.93)], and adherence to standard precautions most of the time [APR=1.66
(1.11,2.48)].

Conclusion: Healthcare support staff were highly exposed to splash of body fluids. Gender, supervisory role, category of
worker, reporting systems, and adherence to standard precautions were associated with exposure to splash of body fluids.
Facility managers are advised to enhance the efficiency of reporting systems.
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Introduction

Healthcare workers, together with their support staff, are
exposed through splash of blood and other body fluids
that come into contact with their eyes, nose, mouth, or
nonintact skin. Mucocutaneous exposure, as this type of
exposure is referred to, accounts for 25.0% of all expo-
sures at healthcare facilities,! and is one of the most effec-
tive ways of transmitting blood-borne infections from
patients to healthcare practitioners.>™ Further, it increases
the risk of infection to hepatitis B, hepatitis C and human
immunodeficiency virus (HIV) infections. As estimated
by the World Health Organization, close to 3 million
health workers are exposed to blood-borne pathogens
every year. Also, due to occupational exposure to blood-
borne pathogens, about 170,000, 2 million, and 0.9 million
people are disease-ridden with HIV, HBV, and HCV infec-
tions, respectively.’

Globally, many studies have reported on exposure to
blood and body fluids among health workers, but few have
specifically dealt with splash of blood and other body fluids.®
Studies on exposure to splash of blood and body fluids have
revealed that there is a high degree of splash of body fluids
(SBFs) to an unavoidable extent in developing countries.”®
Moreover, exposure through mucocutaneous injury is very
significant in causing infections.® According to a recent sys-
tematic review and meta-analysis, a 12-month pooled global
prevalence of splash exposures among health workers was
reported as 56.6%, and 68.4% for Africa.’ Also, a similar
study conducted for Ethiopia, a developing country like
Ghana, also revealed a 12-month prevalence of SBFs among
health workers as 55.0%.1°

Despite previous efforts concentrating on minimizing
healthcare workers and support staff’s exposure to blood and
body fluids, there is limited data on mucocutaneous injury
and its risk factors, particularly in low and middle-income
countries.®!'"1* Additionally, amid this limited data on expo-
sure to SBFs among healthcare professionals, those on
healthcare supporting staff such as orderlies and medical
waste handlers are almost not available since less attention is
given to this group compared to doctors, nurses, midwives,
laboratory scientists, and other traditional healthcare provid-
ers. Also, those few studies that looked at healthcare support-
ing staff considered them as part of the general health worker
group,'+'® preventing the true picture of mucocutaneous
injury among them.

In Ghana, there is limited data on exposure to SBFs
among healthcare providers and healthcare support staff.!?
Nevertheless, few studies estimated the prevalence of SBFs
without assessing their driving factors. A study estimated the
prevalence of body fluid splashes among medical laboratory
students at 21.3%, while another among health workers
reported 60.5%.'%1° According to a recent scoping review, no
study was found among hospital supporting staff regarding
their exposure to splash of blood and other body fluids.!”

Recognizing this gap, this study, therefore, investigated the
prevalence and risk factors of SBFs among healthcare sup-
porting staff in the Greater Accra region, Ghana.

Study design, participants, and setting

This study utilized a cross-sectional design, employing a
quantitative approach across multiple study facilities. The
study included orderlies, laundry workers, and healthcare
assistants from 10 hospitals located in the Greater Accra
region of Ghana. Among these health facilities, four were
privately owned while the rest were owned by the state.
Specifically, the research was conducted at the following
facilities: Weija-Gbawe Municipal Hospital, Ashaiman
Community Hospital, Pentecost Hospital, Sakumono
Community Hospital, Nyaho Medical Center, Shai-Osudoku
Hospital, Tema General Hospital, Achimota Hospital,
LEKMA Hospital, and Ga North Municipal Hospital.

The Greater Accra region hosts approximately 30.6% of
all medical officers, nurses, midwives, and pharmacists in
the country of Ghana. This estimation indicated the largest
concentration of healthcare professionals within a specific
region during the year 2015.2° Per the Population and
Housing Census, the Greater Accra Region accounts for
roughly 17.7% of Ghana’s overall population.?' This region
exhibits a significant level of urbanization and is deemed to
possess the highest population density due to substantial in-
migration and population growth rates.?!

Sample size determination

2
The Cochrane formulae,”? N, = z 127(] , guided the estima-
d

tion of sample size for this work. Employing z=constant for
a 95% confidence interval given as 1.96, p=proportion of
the population (24.5%) that experienced the outcome (SBFs)
of a recent study among healthcare professionals in China,?
q=(1-p) and d=margin of error estimated as 5%, sample
size, N,, was projected to be 284. Further, after employing a
design effect of 1.5, the finite correction population formula
proposed by Neyman®*?* and an anticipated 10% non-
response rate to the sample size, we ended up with a sample
size of 189. However, 149 healthcare support staff partici-
pated in the study, representing a 78.8% response rate. The
primary cause of the non-response rate was the absence of
financial remuneration.

Sampling procedure

The primary sampling technique employed in this investiga-
tion was a multi-stage sampling approach. First, a purposeful
selection of the Greater Accra region in Ghana was carried
out. This was followed by the random selection of districts,
hospitals, and study participants. Additionally, the selection
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of districts from the region, hospitals from districts, and study
participants based on their occupation was guided by a prob-
ability proportional-to-size sampling technique. The Greater
Accra region encompasses 29 districts, which include 2 met-
ropolitan areas, 23 municipalities, and 4 districts. Out of these
districts, 10 were chosen, representing more than 30.0% of
the total number of districts. A total of 17 major hospitals
were included in the sampling frame, and 10 of them were
randomly selected for the study. Each district was represented
by one major hospital. However, in cases where districts had
two or three major hospitals, in which one hospital was cho-
sen at random. The selection of major hospitals for the sam-
pling frame was influenced by the 2021 annual outpatient
department attendance data, this was retrieved from the
District Health Information Management System.? Stratified
random sampling was employed to recruit study participants
based on their respective professions.

Inclusion and exclusion criteria

The study participants were healthcare support staff: health
care assistants, laundry workers, and orderlies. Also, this cat-
egory of workers should have worked in a hospital for the
past year. Apart from the above-mentioned health workers,
other healthcare staff were excluded. The 12-month assess-
ment of the exposure to SBFs used did not permit newly
recruited healthcare support staff to be part of the study.

Data collection

The data were obtained through a structured questionnaire,
which primarily consisted of closed-ended questions in
dichotomous, multiple-choice, and ranking scale formats.
The questionnaire was developed for this study; however,
certain questions were adapted from an already validated
Healthcare Workers Safety and Health Survey question-
naire of the National Institute for Occupational Safety and
Health and the US Centre for Disease Control and
Prevention.?” The questionnaire was divided into four sec-
tions, namely: the socio-demographic characteristics of the
respondents; factors related to their occupation, organiza-
tion, and behavior; factors about interventions; and the
prevalence of body fluid splashes, consisting of 8, 7, 3, and
2 questions, respectively.

The study questionnaire underwent a pilot test. It was
administered to 20 healthcare support staff members at Ho
Teaching Hospital in the Volta Region of Ghana. The ques-
tionnaire was reviewed based on suggestions from respond-
ents, occupational health experts, and stakeholders from the
Ghana Health Service. Additionally, the final paper ques-
tionnaire was converted to the Open Data Kit (ODK), an
electronic platform designed for data collection.?® The self-
administered paper questionnaire was distributed to selected
participants, who were encouraged to complete it promptly.
Nonetheless, some were given until the next day to complete

it. Research assistants provided support to participants who
needed assistance in completing the survey. Prior to their
involvement in the study, all participants provided written
consent. The data collection period spanned from January 30
to May 31, 2023.

Statistical analysis

The data collected on the paper questionnaire was inputted
into the ODK platform. Following the export of the data
from the electronic platform,?® the STATA SE version 15
(64-bit) statistical analysis software?® was utilized for data
cleaning and analysis. An initial examination of all variables
was conducted to ensure the presence or absence of missing
values through primary analysis, including frequencies.
Additionally, skewness and kurtosis tests®® were performed
on the study variables to determine their suitability for para-
metric or non-parametric tests.

Descriptive statistics, such as frequencies and percent-
ages, were employed to provide a summary of categorical
variables. On the other hand, continuous variables were sum-
marized using the median and interquartile range. In estab-
lishing the initial associations between the prevalence of
SBF (at least one incidence of SBFs in the past 12 months)
and independent variables (socio-demographic, occupational
organizational and behavioral factors, and intervention strat-
egies), Chi-square, Fisher’s exact, and Mann—Whitney U
tests®!*2 were utilized. The analysis employed a statistical
significance level of 95% confidence interval and a p-value
of less than 0.05. Variables that exhibited significance at a
p-value of less than 0.05 in the initial tests were incorporated
into a log-binomial regression model. Finally, both crude and
adjusted log-binomial regression analyses were employed.
This was used to confirm the relationship between independ-
ent variables and the prevalence of SBFs.

Ethics approval

This research methodology was sanctioned by the Committee
on Human Research Publication and Ethics (CHRPE) of
Kwame Nkrumah University of Science and Technology,
Kumasi, and given an approval reference number, CHRPE/
AP/807/22. Additionally, it was authorized by the Ghana
Health Service Ethics Review Committee, under the identity
number GHS-ERC:012/03/23. The study was conducted in
accordance with the Declaration of Helsinki.

Results and interpretation

Socio-demographic and lifestyle characteristics of
healthcare support staff
Table 1 illustrates the socio-demographic and lifestyle char-

acteristics of hospital support staff from 10 major hospitals in
the Greater Accra region of Ghana. Out of the 149
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Table |. Socio-demographic and lifestyle characteristics of
healthcare support staff.

Table 2. Occupational, organizational, behavioural, and
intervention-related factors.

Characteristics Frequency (n) Percentage (%)

Characteristics Frequency (n) Percentage (%)

Gender

Female 103 69.1

Male 46 30.9
Category of worker

Orderlies/laundry staff 128 85.9

Healthcare assistant 21 14.1
Age (years)

Median (IQR) 33.0 30.0-40.0

Younger than 30 34 22.8

30 and above 115 772
Highest educational level

Primary 32 21.5

Secondary 117 78.5
Type of health facility

Private 49 329

Public 100 67.1
Working experience (years)

Median (IQR) 5.0 4.0-9.0

Less than 5 49 329

5 and above 100 67.1
Type of employment

Contract 33 22.0

Permanent 116 78.0
Current position

No position 118 79.2

Supervisor 31 20.8
Working days in a typical week

5 and below 103 69.1

Above 5 46 30.9

participants, majority of them, 128 (85.9%) and 103 (69.1%)
were orderlies/laundry staff and females, respectively. Most
of the study participants were 30years and above, and the
median age was 33 years with an interquartile range (IQR),
30-40years. Also, a greater portion of respondents, 117
(78.5%) had attained secondary education, and most (67.1%)
were public hospital workers. Further, a little over two-thirds,
100 (67.1%) had 5years and above working experience. The
median working experience was 5 years with an interquartile
range of 4-9years. A huge number of study participants, 116
(78.0%) were permanent staff, and few, 31 (20.8%) were
supervisors. Besides, a majority of them, 103 (69.1%) worked
for 5days and below within a typical working week.

Occupational, organizational, behavioral, and
intervention-related factors

With respect to occupational factors, almost all healthcare
support staff, 140 (94.0%) occasionally experienced pres-
sure from work, and the majority of them, 91 (61.1%) were
exposed to a lot of stress. Regarding organizational factors,

Pressure from work

Not at all 9 6.0

Occasionally 140 94.0
Stress

A moderate amount of stress 58 38.9

A lot of stress 91 61.1
Access to needed PPE

No 56 37.6

Yes 93 62.4
Understaffed

No 51 34.2

Yes 98 65.8
Adhere to standard precautions

Sometimes 59 39.6

Most of the time 90 60.4
Trained on standard precautions

No 75 50.3

Yes 74 49.7
System for reporting splashes

No 50 33.6

Yes 99 66.4

close to two-thirds, 93 (62.4%) and 98 (65.8%) had access to
needed personal protective equipment (working gear, nose
mask, headcover, protective shoes and gloves), and per-
ceived understaff in their department, respectively. Also,
concerning intervention strategies, about half of the study
participants, 74 (49.7%) had training on standard precau-
tions, and most of them, 99 (66.4%) confirmed the availabil-
ity of systems used for reporting body fluid splashes in their
facilities. With behavioural factors, a greater number of par-
ticipants, 90 (60.4%) most of the time adhered to standard
precautions (Table 2).

Prevalence of SBFs among healthcare support
staff

As shown in Figure 1, 80 (53.7%) (95% CI: 45.3%—61.9%)
healthcare support staff were exposed to SBFs in the past
1 year. The types of body fluids that were mostly encountered

through these splash exposures were amniotic fluids (36.3%),
urine (23.8%), blood (18.8%), and vomit (11.3%) (Figure 2).

Socio-demographic characteristics influencing
body fluid splashes

Significant associations were found between gender
(x*>=14.47, p-value<0.001), category of health worker
(x*=17.31, p-value=0.009), age (1=3.45, p-value <0.001),
and exposure to SBFs. Also, current position (3>=26.19,
p-value=0.009), and number of working days (y>=14.48,
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Figure 2. Previous |-year exposure to types of body fluids.

p-value=0.009) were also significantly related to exposure
to SBFs (Table 3).

Occupational, organizational, behavioral, and
intervention factors influencing body fluid
splashes

There was a significant relationship between access to needed
personal protective equipment (PPE) (x*>=7.49, p-value=
0.006), adherence to standard precautions (y2=18.14,
p-value <0.001), system for reporting splashes (32=24.25,
p-value <0.001), and exposure to SBFs (Table 4).

Factors associated with exposure to SBFs

Table 5 illustrates the results of bivariate and multivariate
log-binomial regression analyses of risk factors and expo-
sure to SBFs. All variables were significant on the bivariate
log-binomial regression models; however, gender, category
of worker, current position, adherence to standard precau-
tions, and system for reporting splashes remained significant
on the multivariate log-binomial regression model. The
prevalence of SBFs was lower among male healthcare

support staff (APR=0.62, 95% CI: 0.41-0.93;
p-value=0.023), supervisors (APR=0.24, 95% CI: 0.11—
0.51; p-value<0.001), and those who had a system for
reporting splashes (APR=0.61, 95% CI. 0.44-0.85;
p-value=0.004) compared to their counterparts who were
females, held no positions, and had no system for reporting
splashes. On the contrary, SBFs prevalence was higher
among healthcare assistant staff (APR=1.61, 95% CI:
1.16-2.22, p-value=0.004), and workers who adhered to
standard precautions most of the time (APR=1.66, 95% CI:
1.11-2.48, p-value=0.014) than orderlies/laundry staff, and
those who only adhered to standard precautions sometimes,
respectively.

Discussion

This current study determined the prevalence and risk factors
of SBFs among healthcare support staff. The prevalence of
exposure to SBFs in the past 12 months was 53.7% (95% CI:
45.3%—-61.9%). Amniotic fluid was the most common form
of body fluid that splashed on hospital housekeepers. The
prevalence of SBFs was lower among male healthcare sup-
port staff, supervisors, and those who had a system for
reporting splashes. Nevertheless, SBFs prevalence was
higher among healthcare assistant staff, and workers who
adhered to standard precautions most of the time.

Our study revealed that 53.7% of healthcare support staff
were exposed to SBFs. This study outcome was higher than
those reported in studies conducted among health workers in
Georgia (46.0%),’ Ethiopia (39.0%),>* and Nigeria
(38.4%).% Also, our estimate was lower than similar studies
in Cameroun (60.3%), and Addis Ababa (67.5%).
Nonetheless, a recent study conducted by Sahiledengle
et al.!” stated a prevalence of 55.0%. This was consistent
with our study result. The health worker category considered
for study participation, assessment of splash exposures, and
definition of exposure to body fluids are factors that may
have contributed to the differences in prevalence of splash
exposures. While our study considered only healthcare
support staff as study participants, some of the studies afore-
mentioned included all health workers. Some studies consid-
ered splash exposures as part of exposure to blood and body
fluids, whereas others considered them as separate study out-
comes. Also, numerous studies estimated the lifetime and
prior 1year prevalence of SBFs while others measured the
previous 3-month exposure.

Although many studies***¢ failed to report the form of
body fluids that were mostly involved in splash exposure in
healthcare settings, our study found amniotic fluid to be the
type of body fluid that was mostly experienced by hospital
support staff. SBF occurrences involving amniotic fluid may
be more prevalent among hospital housekeepers owing to
their immediate proximity to pregnant women during labour
and delivery procedures, and their involvement in preserving
and managing the labour ward. In certain regions, attendants
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Table 3. Socio-demographic and lifestyle characteristics influencing body fluid splashes.

Characteristics n Splash of body fluids y e p-Value
No Yes
Gender
Female 103 37 (35.92) 66 (64.08) 14.47 <0.001*
Male 46 32 (69.57) 14 (30.43)
Category of worker
Orderlies/Laundry 128 65 (50.78) 63 (49.22) 7.31 0.009*
Healthcare assistant 21 4 (19.05) 17 (80.95)
Age
Median (IQR) 33.0 (30.040.0) 39.0 (32.0-45.0) 30.0 (30.0-35.0) 345 <0.001*
Educational level
Primary 32 19 (59.38) 13 (40.63) 2.80 0.094
Secondary 17 50 (42.74) 67 (57.26)
Type of health facility
Private 49 18 (36.73) 31 (63.27) 2.69 0.101
Public 100 51 (51.00) 49 (49.00)
Working experience
Median (IQR) 5.0 (4.0-9.0) 5.0 (4.0-12.0) 5.0 (4.0-8.0) I.16 0.246°
Type of employment
Contract 33 14 (42.42) 19 (57.58) 0.26 0.612
Permanent Ié 55 (47.41) 61 (52.59)
Current position
No position 118 42 (35.59) 76 (64.41) 26.19 <0.001*
Supervisor 31 27 (87.10) 4 (12.90)
Days in a week
5 and below 103 37 (35.92) 66 (64.08) 14.48 <0.001*
Above 5 46 32 (69.57) 14 (30.43)

?p-values calculated from Fishers’ exact test.
®p-values calculated from Mann—Whitney U test.
*p-value < 0.05.

frequently aid healthcare experts during childbirth, which
could also position them close to the expectant mother dur-
ing labour and delivery.*°

Our research revealed that the prevalence of SBFs was
lower among male healthcare support staff. Female health-
care support staff are mostly stationed at the delivery and
labour wards, where body fluid splashes are frequent, hence,
exposing them more to SBFs compared to their male counter-
parts. However, our outcome was in contrast to a recent study
that found a correlation between gender and exposure to
blood and body fluids and indicated a greater risk for males.*!
The dissimilarity in study findings might have resulted from
the difference in study outcome variables. While our study
considered exposure to SBFs, the outcome considered in the
previous study may have included exposure to needlestick
injuries as a form of exposure to blood and body fluids.

According to the present study, SBFs prevalence was
higher among healthcare assistant staff. Although there is a
lack of studies to confirm this finding among healthcare
support staff, a recent systematic review and meta-analysis
publication have shown that doctors, nurses, and midwives
are mostly exposed to SBFs.!® And due to the fact that

healthcare assistants usually provide direct support to doc-
tors, nurses, and midwives during their daily routine, it may
account for why they are also at a greater risk among health-
care support staff.

Per our study findings, the prevalence of SBFs was lower
among supervisors. However, there was a lack of evidence to
support this study’s outcome from other studies. The level of
exposure to SBFs can vary depending on the specific respon-
sibilities of supervisors, and the policies and procedures in
place at a health facility. Supervisors may be responsible for
training and ensuring that their staff follow proper infection
control protocols, including the safe handling and disposal of
biohazardous materials. Therefore, supervisors not involved
in basic housekeeping procedures might be the reason for
their lower prevalence of exposure to SBFs among them.

Again, our study showed that the occurrence of SBFs was
lower among healthcare support staff in facilities that had a
system for reporting splashes. This result was comparable to
the outcomes of studies carried out in Ethiopia** and South
Africa.¥ The implementation of a reporting system enables
healthcare support staff to quickly notify supervisors
and managers. This also leads to the immediate addressing of
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Table 4. Occupational, organizational, behavioral, and intervention factors influencing body fluid splashes.
Characteristics n Splash of body fluids 12 p-Value
No Yes
Pressure from work
Not at all 9 4 (44.44) 5 (55.56) 0.01 1.000?
Occasionally 140 65 (46.43) 75 (53.57)
Stress
A moderate amount of stress 58 26 (44.83) 32 (55.17) 0.08 0.772
A lot of stress 9l 43 (47.25) 48 (52.75)
Access to needed PPE
No 56 34 (60.71) 22 (39.29) 749 0.006*
Yes 93 35 (37.63) 58 (62.37)
Understaffed
No 51 22 (43.14) 29 (56.86) 0.31 0.575
Yes 98 47 (47.96) 51 (52.04)
Adhere to standard precautions
Sometimes 59 40 (67.80) 19 (32.20) 18.14 <0.001*
Most of the time 90 29 (32.22) 61 (67.78)
Trained on standard precautions
No 75 37 (49.33) 38 (50.67) 0.56 0.456
Yes 74 32 (43.24) 42 (56.76)
System for reporting splashes
No 50 9 (18.00) 41 (82.00) 24.25 <0.001*
Yes 99 60 (60.61) 39 (53.69)
2p-values calculated from Fisher’s exact test.
*p-value < 0.05.
Table 5. Bivariate and multiple log-binomial regression of risk factors and exposure to splash of body fluids.
Characteristics Splash of body fluids (n=149)
n CPR (95% ClI) p-Value APR (95% ClI) p-Value
Gender
Female 103 I |
Male 46 0.47 (0.30-0.75) 0.002* 0.62 (0.41-0.93) 0.023*
Category of worker
Orderlies/laundry 128 I I
Healthcare assistant 21 1.64 (1.25-2.16) < 0.001* .61 (1.16-2.22) 0.004*
Age
Median (IQR) 33.0 (30.0-40.0) 0.95 (0.93-0.97) 0.001* 0.98 (0.96—1.00) 0.104
Current position
No position 118 I |
Supervisor 31 0.20 (0.08-0.51) 0.001* 0.24 (0.11-0.51) <0.001*
Working days in a typical week
5 and below 103 I |
Above 5 46 0.47 (0.30-0.75) 0.002* 0.92 (0.62—1.37) 0.690
Access to needed PPE
No 56 I |
Yes 93 1.59 (1.10-2.28) 0.013* 1.03 (0.71-1.52) 0.861
Adhere to standard precautions
Sometimes 59 I I
Most of the time 90 2.10 (1.41-3.13) <0.001* 1.66 (1.11-2.48) 0.014*
System for reporting splashes
No 50 I |
Yes 99 0.48 (0.36-0.63) <0.001* 0.61 (0.44-0.85) 0.004*

*p-value < 0.05.
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instances of body fluid splashes, resulting in improved han-
dling and prevention of exposure. The implementation of
reporting systems for SBFs is mostly accompanied by regu-
lar training and education on splash exposures, which may
task health workers to be conscious of their daily routines,
and prevent the possible occurrence of body fluid splashes.
These reasons may be responsible for the lower prevalence
of SBFs in health facilities.

Furthermore, our study revealed a higher prevalence of
SBFs among health workers who adhered to standard pre-
cautions most of the time. Housekeepers who adhered to
standard precautions most of the time may be aware of their
vulnerability to frequent exposure to SBFs in their line of
duty. However, in similar studies, exposure to blood and
body fluids was associated with lower compliance with
standard precautions.***> Lower compliance has largely been
associated with exposure to blood and body fluids in many
studies. But the conflicting results may be due to how the
level of adherence to standard precautions, and exposure to
blood and body fluids were assessed.

The study was vulnerable to some limitations. The final
questionnaire was not fully validated but was subjected to a
pilot test, and reviewed by occupational health experts before
being used for the survey. However, some portions of the
data collection tool were adapted from an already validated
questionnaire. The use of a cross-sectional study methodol-
ogy is not capable of ascertaining the order of causality
among varying factors. Furthermore, the investigation is sus-
ceptible to recall bias, due to the fact that respondents were
questioned about events that occurred within the last
12 months. Finally, generalizations of the study results may
not be applicable to minor healthcare facilities owing to the
use of only major facilities in this current study.

Conclusion

A significant number of healthcare support staff were
exposed to SBFs. The types of body fluids that were mostly
encountered through these splash exposures were amniotic
fluids, urine, blood, and vomit. Male healthcare support
staff, supervisors, and workers in facilities that had a system
for reporting splashes were associated with a lower preva-
lence of exposure to SBFs. Also, being a healthcare assistant
staff, and a worker who adhered to standard precautions
most of the time were related to a higher prevalence of SBFs
exposure. Facility managers should enhance reporting sys-
tems to curb the exposure to body fluids among healthcare
support staff. The study recommends adopting safety poli-
cies that serve the needs of hospital support staff.

Acknowledgements

The authors express their sincere appreciation to the study partici-
pants and management of the chosen study health facilities, who
devoted their time and resources to participate in this research
endeavour. Your indispensable cooperation and eagerness to impart

knowledge have substantially enriched the comprehensiveness and
significance of our discoveries.

Author contributions

Conceptualization, PAT and EA-B; methodology, PAT and EA-B;
software, PAT; validation, PAT, EA-B, and PO; formal analysis,
PAT; investigation, PAT; resources, PAT; data curation, PAT;
writing—original draft preparation, PAT; writing—review and
editing, EA-B, PO, and MEA; visualization, PAT; supervision,
EA-B and PO; project administration, PAT; All authors have read
and agreed to the published version of the manuscript.

Declaration of conflicting interests

The author(s) declared no potential conflicts of interest with respect
to the research, authorship, and/or publication of this article.

Funding

The author(s) received no financial support for the research, author-
ship, and/or publication of this article.

Informed consent

Written informed consent was obtained from all subjects before the
study.

Trial registration

Not applicable.

ORCID iDs

Philip Apraku Tawiah https://orcid.org/0000-0003-0212-195X
Mary Eyram Ashinyo (=) https://orcid.org/0000-0002-8493-9378

Supplemental material

Supplemental material for this article is available online.

References

1. Elseviers MM, Arias-Guillén M, Gorke A, et al. Sharps inju-
ries amongst healthcare workers: review of incidence, trans-
missions and costs. J Ren Care 2014; 40(3): 150-156.

2. Deuffic-Burban S, Delarocque-Astagneau E, Abiteboul D,
et al. Blood-borne viruses in health care workers: prevention
and management. J Clin Virol 2011; 52(1): 4-10.

3. Westermann C, Peters C, Lisiak B, et al. The prevalence of
hepatitis C among healthcare workers: a systematic review
and meta-analysis. Occup Environ Med 2015; 72(12): 880—
888.

4. Tavoschi L, Mason L, Petriti U, et al. Hepatitis B and C
among healthcare workers and patient groups at increased risk
of iatrogenic transmission in the European Union/European
Economic Area. J Hospital Infect 2019; 102(4): 359-368.

5. World Health Organization. Health care worker safety,
http://www.who.int/injection_safety/toolbox/en/AM HCW __
Safety EN.pdf (2016, accessed 11 March 2020).

6. Auta A, Adewuyi EO, Tor-Anyiin A, et al. Health-care work-
ers’ occupational exposures to body fluids in 21 countries
in Africa: systematic review and meta-analysis. Bull World
Health Organ 2017, 95(12): 831-841F.


https://orcid.org/0000-0003-0212-195X
https://orcid.org/0000-0002-8493-9378
http://www.who.int/injection_safety/toolbox/en/AM_HCW_Safety_EN.pdf
http://www.who.int/injection_safety/toolbox/en/AM_HCW_Safety_EN.pdf

Tawiah et al.

10.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Sahiledengle B, Gebresilassie A, Getahun T, et al. Infection
prevention practices and associated factors among healthcare
workers in governmental healthcare facilities in Addis Ababa.
Ethiop J Health Sci 2018; 28(2): 177-186.

Gebremariyam BS. Determinants of occupational exposure to
blood and body fluids, healthcare workers’ risk perceptions
and standard precautionary practices: a hospital-based study in
Addis Ababa, Ethiopia. Ethiop J Health Develop 2019; 33(1):
4-11.

Mengistu DA, Dirirsa G, Mati E, et al. Global occupational
exposure to blood and body fluids among healthcare workers:
systematic review and meta-analysis. Can J Infect Dis Med
Microbiol 2022; 2022: 5732046.

Sahiledengle B, Tekalegn Y, Woldeyohannes D, et al.
Occupational exposures to blood and body fluids among
healthcare workers in Ethiopia: a systematic review and meta-
analysis. Environ Health Prev Med 2020; 25(1): 58.

. Motaarefi H, Mahmoudi H, Mohammadi E, et al. Factors asso-

ciated with needlestick injuries in health care occupations: a
systematic review. J Clin Diagn Res 2016; 10(8): IEO1-1E04.
Mossburg S, Agore A, Nkimbeng M, et al. Occupational haz-
ards among healthcare workers in Africa: a systematic review.
Ann Global Health 2019; 85(1): 78.

Yazie TD, Chufa KA and Tebeje MG. Prevalence of nee-
dlestick injury among healthcare workers in Ethiopia: a sys-
tematic review and meta-analysis. Environ Health Prev Med
2019; 24(1): 52.

Hassanipour S, Sepandi M, Tavakkol R, et al. Epidemiology
and risk factors of needlestick injuries among healthcare work-
ers in Iran: a systematic reviews and meta-analysis. Environ
Health Prev Med 2021; 26(1): 43.

Bouya S, Balouchi A, Rafiemanesh H, et al. Global preva-
lence and device related causes of needle stick injuries among
health care workers: a systematic review and meta-analysis.
Ann Global Health 2020; 86(1): 35.

Auta A, Adewuyi EO, Tor-Anyiin A, et al. Global prevalence
of percutaneous injuries among healthcare workers: a system-
atic review and meta-analysis. /nt J Epidemiol 2018; 47(6):
1972-1980.

Tawiah PA, Baffour-Awuah A, Effah ES, et al. Occupational
health hazards among healthcare providers and ancillary
staff in Ghana: a scoping review. BMJ Open 2022; 12(10):
¢064499.

Apetorgbor V. Occupational exposure to blood and body flu-
ids among health workers. The Case of Shai-Osudoku District
Hospital, 2018.

Tawiah PA, Oppong K, Effah ES, et al. Occupational expo-
sure to blood and body fluids among medical laboratory sci-
ence students of the University of Health and Allied Sciences
during Vocational Internship in the Volta Region of Ghana.
Sci World J 2020; 2020: 4878315.

University of Ghana School of Public Health. State of the
Nation’s Health Report. Ghana: University of Ghana, School
of Public Health, 2018, p. 164.

Ghana Statistical Service. Ghana 2021 population and hous-
ing census general report volume 34. Accra: Ghana Statistical
Service, 2021, p. 1-112.

Cochran WG. Sampling techniques. 3rd ed. New York: John
Wiley & Sons, Inc., 1977.

Yang XY, Li RJ, Wu YL, et al. Prevalence and associated fac-
tors of sharps injuries and other blood/body fluid exposures

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

among healthcare workers: a multicenter study. Infect Control
Hosp Epidemiol 2021; 42(12): 1506—-1510.

Neyman J. One the two different aspects of representative
method: the method of stratified sampling and the method of
purposive selection. J Roy Satist Soc 1934; 97(4): 558—606.
Neyman J. Contribution to the theory of sampling human pop-
ulations. J Am Stat Assoc 1938; 33(201): 101-116.

Nyonator F, Ofosu A and Osei D. District Health Information
Management System DHIMS II: The data challenge For
Ghana Health Service. Accra: Policy Planning Monitoring
and Evaluation Division, Ghana Health Service, 2013.

Centre for Disease Control and Prevention, The National
Institute for Occupational Safety and Health. Healthcare
Workers Safety and Health, https://www.cdc.gov/niosh/
docket/archive/docket135.html (2021, accessed 3 May 2022).
Hartung C, Lerer A, Anokwa Y, et al. Open data kit: tools
to build information services for developing regions. In:
Proceedings of the 4th ACM/IEEE international conference
on information and communication technologies and develop-
ment—ICTD ’10, London, UK, 2010, p. 1-12. London, UK:
ACM Press.

StataCorp. Stata Statistical Sofiware: Release 15. College
Station, TX: StataCorp LLC, 2017.

Kim HY. Statistical notes for clinical researchers: assessing
normal distribution (2) using skewness and kurtosis. Restor
Dent Endod 2013; 38(1): 52-54.

Sundjaja JH, Shrestha R, Krishan K. McNemar and Mann—
Whitney U Tests. In: StatPearls. Treasure Island, FL:
StatPearls Publishing, 2020.

Du Prel JB, Rohrig B, Hommel G, et al. Choosing statistical
tests. Dtsch Arztebl Int 2010; 107(19): 343-348.

Butsashvili M, Kamkamidze G, Kajaia M, et al. Occupational
exposure to body fluids among health care workers in Georgia.
Occup Med (Lond) 2012; 62(8): 620-626.

Yasin J, Fisseha R, Mekonnen F, et al. Occupational exposure
to blood and body fluids and associated factors among health
care workers at the University of Gondar Hospital, Northwest
Ethiopia. Environ Health Prev Med 2019; 24(1): 18.

Nmadu AG, Sabitu K and Joshua IA. Occupational exposure
to blood and body fluids among primary health-care workers
in Kaduna State, Nigeria. J Med Trop 2016; 18(2): 79.
Alemayehu T, Worku A and Assefa N. Medical waste collec-
tors in Eastern Ethiopia are exposed to high sharp injury and
blood and body fluids contamination. J Prev Inf Control 2016;
2(2).

Chalya PL, Seni J, Mushi MF, et al. Needle-stick injuries
and splash exposures among health-care workers at a tertiary
care hospital in north-western Tanzania. Tanzan J Health Res
2015; 17(2): 1-15.

Kaweti G and Abegaz T. Magnitude of splash exposure and
associated factors among health care workers in Hawassa
referral and Adare District hospitals, January 2014. Ann of
Occup Environ Med 2017; 29(1): 39.

Nouetchognou JS, Ateudjieu J, Jemea B, et al. Accidental
exposures to blood and body fluids among health care work-
ers in a Referral Hospital of Cameroon. BMC Res Notes
2016; 9: 94.

Kabakyenga JK, Ostergren PO, Turyakira E, et al. Influence of
birth preparedness, decision-making on location of birth and
assistance by skilled birth attendants among women in South-
Western Uganda. PLoS One 2012; 7(4): e35747.


https://www.cdc.gov/niosh/docket/archive/docket135.html
https://www.cdc.gov/niosh/docket/archive/docket135.html

10

SAGE Open Medicine

41.

42.

43.

Adal O, Abebe A and Feleke Y. Occupational exposure to
blood and body fluids among nurses in the emergency depart-
ment and intensive care units of public hospitals in Addis
Ababa City: cross-sectional study. Environ Health Insights
2023; 17: 117863022311572.

Sarbaz M, Kimiafar K, Taherzadeh Z, et al. Effect of modifying
the information and training structure on the occupational safety of
health care workers in exposure to blood and body fluids: a quasi-
experimental study. Am J Infect Control 2017; 45(1): 80-82.
Mbah CCE, Elabor ZB and Omole OB. Occupational exposure
to blood and body fluids among primary healthcare workers in

44,

45.

Johannesburg health district: high rate of underreporting. S Afr
Fam Pract 2020; 62(1): el—7.

Shitu S, Adugna G and Abebe H. Occupational exposure to
blood/body fluid splash and its predictors among midwives
working in public health institutions at Addis Ababa city
Ethiopia, 2020. Institution-based cross-sectional study. PLoS
One 2021; 16(6): €0251815.

Park MS. Exposure to blood and body fluids and influenc-
ing factors on compliance with standard precautions among
nurses in general hospital. J Korea Acad Ind Coop Soc 2016;
17(11): 563-572.





