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Introduction
Healthcare workers (HCWs) are at risk of many bloodborne infections following injuries with 
sharp instruments and exposure of mucous membrane and non-intact skin to contaminated blood 
and body fluids (BBF). The World Health Organization (WHO) has estimated that 3 million HCWs 
worldwide experience needlestick and sharps injuries every year.1 Auta et al. found the pooled 
global 1-year prevalence estimate of percutaneous injuries among HCWs to be 36.4%.2 In 
South Africa (SA), the prevalence of percutaneous injuries among HCWs is high with rates as 
high as 23.35% reported among HCWs at Witbank Hospital.3 Also consistent with international 
reports, doctors and nurses are by far most affected by these injuries.2 Although primarily 
associated with transmission of hepatitis B virus (HBV), hepatitis C virus (HCV) and human 
immunodeficiency virus (HIV), these injuries and exposures may transmit more than 20 
bloodborne pathogens (BBP).4 As many as 47% of HBV and 45% of HCV infections in HCWs in 
the developing world are attributable to percutaneous occupational exposure.5 The prevalence of 
bloodborne virus (BBV) infection in SA HCWs is estimated to mimic that of the general population: 
HBV 0.2% – 16%, HIV 17.9% and HCV ~2.4%.6 Traditionally, the prevention of BBF exposures has 
been based on the hierarchy of controls, which includes hazard elimination, the use of safer 
devices, administrative controls involving development of policies on training and educating 
HCWs on how to limit exposure to BBF, and work practice controls.7 In many countries (SA 
included), it has not been possible to implement preventive strategies because of poor supporting 
estimates of the burden of occupational exposure to BBP.8 This has led to the introduction of the 
concept of evidence-based prevention (EBP).9 Evidence-based prevention involves the use of root 
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cause analysis, a process for identifying causal factors to use 
in injury prevention. Such information, including the 
circumstances of occupational transmission of BBP, helps 
in targeting and  evaluating interventions. Reporting 
injuries and documenting all BBF exposures also enable 
the employee to receive appropriate post-exposure 
management and compensation.

Many of the available occupational BBF exposure statistics 
use data from officially reported incidents that may not be 
a true reflection of workplace events. Furthermore, studies 
both locally and internationally have reported high rates of 
underreporting of BBF exposures among HCWs, with most 
of these focusing on HCWs at secondary and tertiary 
healthcare facilities.10,11,12 Although the risk of exposure to 
BBF among HCWs at primary healthcare (PHC) facilities 
can be extrapolated, to some degree, from the literature on 
HCWs at secondary and tertiary levels, the rates of 
reporting or/and underreporting of such exposures, and 
reasons for underreporting may be very different.

Many PHC facilities in SA have fewer than 10 employees/
clinicians, resulting in lack of on-site infection control and 
employee wellness programmes. Stigma may also be a big 
factor as the few staff members know each other too well and 
may not be willing to volunteer personal health information 
that is required for the reporting of BBF exposure incidents. 
To this end, little or no data exist on reporting of BBF 
exposures by HCWs at PHC facilities in SA despite the 
peculiarities and challenges faced by workers at this service 
level. We therefore sought to determine the rate of BBF 
exposure and the reasons for underreporting among HCWs 
in primary care facilities in Johannesburg.

Methods
This was a cross-sectional study conducted in 15 primary 
care clinics, one community health centre and one district 
hospital in Johannesburg district between January 2013 and 
April 2013. All surveyed facilities had written protocols or 
guidelines on reporting of accidental occupational exposures 
to BBFs by HCWs.

The study population included 544 HCWs made up of 
56 medical doctors, four dentists and 484 nurses working in 
the facilities during the study period. Doctors and nurses 
who were on leave and all allied HCWs were excluded from 
this study. Although a sample size of 384 was determined 
adequate, all the 544 HCWs were invited to participate.

An 18-item self-administered questionnaire adapted from 
the Centers for Disease Control and Prevention design with 
demonstrated external validity13 was used for data 
collection. This questionnaire collected data on the 
socio-demographic characteristics of the participants, their 
exposures to BBF in the preceding 1 year, whether the 
exposures were reported or not and their reasons for not 
reporting, if any.

The first author personally distributed the questionnaires to 
eligible HCWs at each facility following prior telephonic 
arrangements with the facility managers. Each facility was 
visited a minimum of two times for distribution and collection 
of the questionnaires between January and April 2013. 
Completed questionnaires were dropped off in a sealed box 
placed at a known location in each facility. Participation 
in  this study was voluntary and completion of the 
questionnaire implied consent.

Data were analysed with the help of a statistician using 
Microsoft Excel spreadsheet for cleaning and coding purposes 
and Epi Info 7 statistical software (Centers for Disease 
Control and Prevention in Atlanta, Georgia, United States) 
for analysis. Outcomes of interest included the number of 
BBF exposures per participants within the past year, the 
proportion of exposures reported and the reasons for not 
reporting, if any.

A pilot study was carried out at a commuinty health centre 
(CHC) in another sub-district outside the study area to 
determine the feasibility of the  main study. Fifteen 
respondents (5 doctors and 10 nurses) were included in the 
pilot study. They were subsequently interrogated by the 
first author following which minor changes were made to 
the questionnaires to improve clarity. The results of the pilot 
study were not included in the final analysis.

Ethical considerations
Ethical approval for the study was granted by the Human 
Research Ethics Committee (HREC) of the University of the 
Witwatersrand (Ethics clearance certificate number M121150). 
Permission was also granted by the Johannesburg 
metropolitan health district and the City of Johannesburg 
local government health department.

Results
A total of 515 questionnaires were distributed (58 doctors and 
457 nurses). Of these, 466 were returned (90.5% response rate). 
Of the 466 returned, 22 were excluded because of incomplete 
information, leaving 444 questionnaires (56  doctors and 388 
nurses) for analysis.

As shown in Table 1, most of the participants were female 
(88.1%), nurses (87.4%) and based in the district hospital 
(54.7%). The mean age was 39.8 years with a mean work 
experience of 11.7 years.

A total of 112 participants (25.2%) – 27 doctors and 
85 nurses – were exposed to BBF in the last year (Table 2). 
The total number of exposures was 355, resulting in 
an  exposure rate of 0.8 per HCW per year and three 
exposures per exposed HCW per year (Table 3). Of the 355 
exposures, 159 (44.8%) were caused by sharp and 196 
(55.2%) by non-sharp objects. An estimated 82% (291) of the 
total exposures were not reported to the designated health 
official.
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Of the 112 HCWs exposed to BBF, 44 (39.3%) reported at least 
one exposure and only 23 (20.5%) reported all incidents. More 
than 60% (68) did not report any of the exposures (Table 4).

As shown in Table 5, reasons for not reporting BBF exposures 
included lack of time (42.7%, n = 38), perceptions that the source 
patient was at low risk for HIV (24.7%, n = 22) and concerns 
about confidentiality (22.5%, n = 20). Table 6 shows that 
underreporting of BBF exposures was significantly associated 
with being > 50 years of age (p = 0.018), being a doctor (p = 0.011) 
and having > 20 years of work experience (p = 0.049).

Discussion
This study found that HCWs in this public PHC setting are at 
significant risk of occupational exposure to BBF. However, 
most of these incidents were not reported mostly because of 
lack of time and perceptions that the incident BBF exposure 
was low risk. Furthermore, doctors and HCWs who were 
experienced and older were particularly at risk of not 
reporting these incidents.

Reporting BBF exposures has many values: firstly, it allows 
the affected HCW to receive appropriate and prompt medical 
assessment, counselling and treatment and post-exposure 
prophylaxis – activities that have been shown to reduce the 

risk of HIV seroconversion by as much as 79%.11 Secondly, it 
enables the award of appropriate compensation as prescribed 
in the Compensation for Occupational Injuries and Diseases Act 
(COIDA).14 Lastly, by documenting exposures, it is possible 
to identify causes of BBF exposures and assess the 
effectiveness of preventive measures that have been put in 
place ensuring EBP.7

According to the literature, underreporting of BBF exposures 
is prevalent and may range between 22% and 82% of 
incidents.15,16,17,18 That 82% of BBF exposures in this study 
were not reported to a designated official has huge 
implications for the staff, their families and patients, and 
negates preventive efforts to minimise BBF exposures. Also, 
it makes the findings of root cause analysis of the documented 
exposures unreliable. This high underreporting rate contrasts 
the finding by Aigbodion et al.19 of an injury reporting rate of 
98.9% among interns in Johannesburg. It is unclear whether 
this is because of a lower motivation to maintain health on 
the part of older HCWs or because of the phenomenon of 
desensitisation20: the more an HCW is exposed to BBFs, the 
more relaxed they become with regard to reporting the 
exposures. The latter seems more plausible as it would 
explain our finding that doctors were significantly more 
likely to be exposed to, and less likely to report, BBF exposures 
than nurses.

The findings of this study confirm that lack of time21 is one of 
the most common reported reasons for underreporting of 
BBF exposures. This may be because of the following:

•	 The decentralisation and devolution of healthcare 
services in SA22 that has seen the PHC level of care take on 
more services and resulted in increased workload at 
PHC facilities. This, coupled with staff shortages and the 
pressure to push the queue, may cause HCWs to work 

TABLE 1: Participants’ characteristics.
Characteristic Frequency %

Gender
Female 391 88.1
Male 53 11.9
Age groups
≤ 30 years 100 22.5
31–40 years 158 35.6
41–50 years 112 25.2
> 50 years 74 16.7
Occupation
Medical doctor/dentist 56 12.6
Enrolled nurse 69 15.5
Enrolled nurse assistant 81 18.3
Professional nurse 238 53.6
Work experience groups
≤ 10 years 257 57.9
11–20 years 105 23.6
21–30 years 54 12.2
> 30 years 28 6.3
Workplace
Clinic 109 24.6
Community health centre 92 20.7
Hospital 243 54.7

TABLE 3: Proportions of exposures reported and unreported.
Type of exposure Reported Not reported p

n % n %
Sharps 50 31.4 109 68.6

< 0.001
Non-sharps 14 7.1 182 92.9
Total 64 18.0 291 82.0 355 100

TABLE 4: Reporting patterns.
Participant characteristics n %

Number of participants exposed to blood and body fluids 112 100.0
Reported all exposures 23 20.5
Reported at least one of the exposures 44 39.3
Did not report any of the exposures 68 60.7

TABLE 2: Frequency of blood and body fluids exposures by professional category.
Profession Exposed Unexposed Total p

n (112) % (25.2) n (332) % (74.8) N (444) % (100)

Doctors 27 48.2 29 51.8 56 100.0 -
All nurses 85 21.9 303 78.1 388 100.0 < 0.001
Exposure by nurse category
Enrolled nurses 6 8.7 63 91.3 69 100.0 < 0.001
Enrolled nurse assistants 12 14.8 69 85.2 81 100.0
Professional nurses 67 28.2 171 71.8 238 100.0
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faster and limit their attention to their own safety 
procedures.23 Overworked HCWs become less alert and 
more susceptible to BBF exposure24,25 and may not have 
time to report the incidents. This is evident in the high 
frequency of the reason of ‘lack of time’ among staff 
working at the clinics (55.0%; Table 5).

•	 At the time of this study, PHC facilities did not have 
infection control or employee wellness officer, possibly 
increasing HCWs’ reluctance to report incidents of BBF 
exposures. However, each BBF exposure is associated 
with risk of transmission of diseases (albeit small) if not 
well managed and this can be devastating for both the 
HCW and a healthcare system that is under-resourced in 
terms of human resources.

•	 Not all PHC clinics in SA have a resident doctor who can 
do an immediate assessment of staff with BBF exposure 

and even when present, most are not trained in 
occupational health assessment, management and 
administrative processes. The result is that HCWs are 
expected to report their BBF exposures to their immediate 
supervisor and then proceed to another facility for 
assessment and management. In addition, staff members 
often complain about the lengthy forms they must fill out 
and the time it takes to get the required signatures of 
designated officials. These lengthy processes take HCWs 
away from work for prolonged periods and have negative 
effects on staff morale, especially in facilities with barely 
adequate number of staff. The unfriendly processes may 
result in HCWs being reluctant to report their exposures 
and with poor management may increase the risk of 
acquiring and transmitting BBF infections to other 
patients and their loved ones.

TABLE 6. Association between participants’ descriptors and the number of blood and body fluids reported.
Characteristics All exposures  

N = 355
Exposures reported Exposures not reported p

n % n %
Participant characteristics
Female 251 48 19.1 203 80.9 0.40
Male 104 16 15.4 88 84.6
Age ≤ 50 years 298 60 20.1 238 79.9 0.02
Age > 50 years 57 4 7.0 53 93.0
Professional categories and work experience (years)
Doctor/dentist 176 22 12.5 154 87.5 0.01
Nurse 179 42 23.5 137 76.5
≤ 20 years’ work experience 262 54 20.6 208 79.4 0.05
> 20 years’ work experience 93 10 10.7 83 89.3
Workplace and OH/EWP training
Hospital based 235 47 20.0 188 80.0 0.18
Non-hospital based 120 17 14.1 103 85.9
Day shift only 139 26 18.7 113 81.3 0.80
Others (night only and day and night) 216 38 17.6 178 82.4
Had training on infection control 121 28 23.1 93 76.9 0.10
Did not have training on infection control 234 36 15.4 198 84.6
Had training on OH/EWP 81 17 21.0 64 79.0 0.53
Did not have training on OH/EWP 274 47 17.2 227 82.8
Familiar with protocol 260 47 18.1 213 81.9 0.37
Not familiar with protocol 30 8 26.7 22 73.3

OH, occupational health; EWP, employee wellness programme.

TABLE 5: Reasons for not reporting exposures across settings and categories.
Reason Frequency Clinic (N = 20) CHC (N = 13) Hospital (N = 56) Doctor (N = 25) Nurse (N = 64)

n % n % n % n % n %
I did not have time to report 38 11 55.0 5 38.5 22 39.3 14 56.0 24 37.5

I did not know the reporting procedure 14 1 5.0 0 0.0 13 23.2 4 16.0 10 15.6

I was concerned about confidentiality 20 1 5.0 5 38.5 14 25.0 4 16.0 16 25.0

I thought I might be blamed or get in trouble for 
having the exposure

11 6 30.0 2 15.4 3 5.4 0 0.0 11 17.2

I thought the source patient was low risk for HIV 22 2 10.0 4 30.8 16 28.6 9 36.0 13 20.3

I thought the source patient was low risk for hepatitis 
B or C

9 2 10.0 3 23.1 4 16.0 4 16.0 5 7.8

I thought the type of exposure was low risk for HIV 19 6 30.0 4 30.8 8 32.0 8 32.0 11 17.2

I thought the type of exposure was low risk for 
hepatitis B or C

9 3 15.0 3 23.1 4 16.0 4 16.0 5 7.8

I did not think it was important to report 15 4 20.0 2 15.4 6 24.0 6 24.0 9 14.1

I did not want to know my HIV status 1 0 0.0 0 0.0 1 1.8 0 0.0 1 1.6

I did not want staff of this facility to know my HIV 
status

12 0 0.0 2 15.4 10 17.9 1 4.0 11 17.2

I already knew my HIV status 5 1 5.0 1 7.7 3 5.4 0 0.0 5 7.8

CHC, commuinty health centre; HIV, human immunodeficiency virus.
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Another common reason for not reporting BBF exposures 
is  perceived low risk of infection transmission.26 This 
perception has been documented among HCWs across 
several clinical settings17,18,27 and represents a great deal of 
underestimation of risk of infection transmission following 
BBF exposure. While this study affirmed this, it raises serious 
clinical and public concerns, especially that SA is endemic 
for HIV and HBV (13.1% and 4.3%, respectively)28,29 and a 
significant proportion of the disease burden is now handled 
at the PHC level. Indeed, it may still be possible to transmit 
bloodborne infections even when the instrument is perceived 
sterile, for example, in a sharp instrument injury when the 
HCW is wearing blood-stained gloves. An elderly patient 
can no longer be considered a low HIV infection risk because 
of improved medication because HIV/AIDS patients are 
now living longer. All patients should always therefore 
be  considered potential sources of bloodborne infection 
and standard universal precautions practised by all HCWs. 
Although our questionnaire was not designed to determine 
the circumstances of the respondent’s BBF exposure, the 
literature is replete with evidence of risk underestimation 
by HCWs.19,25,30 Rapid reporting of needlesticks injuries and 
splashes leads to a substantial reduction in transmission of 
BBV infections.31 It is imperative that every BBF exposure is 
reported to enable accurate estimates of the disease burden 
associated with occupational exposure to BBF and to ensure 
that EBP strategies are employed.

In this study, 22.5% of the participants did not report their 
BBF exposures because of concerns about confidentiality and 
13.5% did not want other staff members in their facility to 
know their HIV status. This was more obvious among HCWs 
in the CHCs than hospitals (38.5% and 15.4% vs. 25.0% and 
17.9%, respectively). This may be because staff complements 
in CHCs are usually smaller and members more closely knit 
than in the hospitals, making it more difficult to ensure 
confidentiality. Stigma and concerns about confidentiality 
have been cited in literature as reasons for underreporting of 
BBF exposure.32,33

More than 17% of nurses reported that they did not report 
exposures because they thought they might be blamed or get 
into trouble for having the exposure. The figures are higher 
among clinic staff members (30.0%) whose productivity is 
mostly judged by the number of patients they attend to. They 
may be blamed for not adhering strictly to standard 
precautions or for being ‘careless’ and as exposure incidents 
increase in number, these may be used against them during 
performance evaluation. Thus, HCWs may not be reporting 
exposures because this would mean abandoning their work, 
which, in turn, affects their performance evaluation scores. 
This should not be so, as the socio-economic implications are 
grave for the HCWs, their dependents and even the employer 
if they seroconvert – prolonged time off work, expensive 
medical care and even medical boarding.

The reasons for failing to report a BBF exposure may be multi-
factorial and each factor could affect the complex explanation 
of this undesired behaviour. In the social–cognitive theory of 

behaviour, Bandura34 explains that behaviour, cognition and 
other personal factors and environmental influences all 
operate as interacting determinants that influence each other, 
albeit with different strengths. From this perspective, the final 
decision of reporting or not depends on the HCWs’ perception 
of balance of the weights of the factors under the circumstance – 
if an exposure is perceived low risk but the HCW has plenty 
of time, he or she is more likely to report the incident than if 
time is limited. A high-risk exposure may not be reported by 
a  staff member who does not have time or who is very 
worried  about confidentiality. This reciprocal determinism 
implies that  for a successful behavioural change by HCWs 
regarding exposure reporting, there is a need to recognise the 
environmental factors that may deter exposure reporting.

A complete overhaul of the implementation of the policy on 
accidental occupational exposure to BBF is therefore needed 
in South African PHC. This should align with the findings of 
Tabak et al.35 that the best predictors of compliance to 
reporting of BBF exposures were the perceived efficiency of 
the reporting system, perceived severity of acquiring a 
disease and overall motivation to maintain health. The new 
system should include the establishment of a centralised, 
electronic injury reporting system coupled with a 24-h, 
dedicated local and provincial telephone hotline/helpline to 
handle BBF exposure reporting. This has been shown to 
improve reporting compliance significantly.36 Healthcare 
workers could call the helpline from anywhere at any time. 
The helpline should be linked to a network of personnel 
trained in injury reporting, counselling and clinical 
management. These personnel could be readily dispatched to 
the affected HCWs’ facility to assist them with the necessary 
support. This will provide consistency and confidentiality 
and reassure and protect HCWs. It will eliminate the problem 
of lack of time and increase reporting rates.

There is no doubt that SA has rich experience in the 
establishment and management of 24-hour helpline as 
several of these lines are available in the country. However, at 
this time of economic stagnation and austerity, there is no 
doubt that budgeting and staffing of the helpline could pose 
some challenge. Funding for the establishment and running 
of the helpline could be sourced from the compensation fund. 
Collaboration between the departments of labour and health 
will be vital in the development of procedures and guidelines 
for using the helpline. There is a need to educate HCWs on 
the usefulness of the helpline for employee buy-in.

Continuous and targeted education of HCWs in the primary 
care setting on the risks of BBF exposures should be embarked 
on. This should include training aimed at changing HCWs’ 
wrong perceptions about the risks of the source of BBF 
exposure. They should be educated on taking responsibility 
for their own health and safety and for that of others who 
may be affected by their actions at work. Awareness on 
suitability of HBV vaccination should be promoted.37 
They  must be educated on the need to evaluate their 
long-term risks in terms of possible seroconversion or 
infection rather than the short-term impact on their work. 
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This could be incorporated into formal infection control 
training, including the use of universal standard precautions 
at the workplace which has been shown to improve reporting 
rate.38 Such education and training could be made mandatory 
for all staff by its inclusion in the performance management 
and development system.

Summary
Although BBF exposure rate in this South African PHC 
setting is high, most incidents were not reported. Reasons for 
the low rate of BBF exposure reporting include lack of time, 
low-risk perception of source of BBF and concerns about 
confidentiality. It is an urgent clinical and occupational health 
imperative to train HCWs on post-BBF exposure management 
policies, including preventive measures, objective risk 
assessment, the importance and mechanism of reporting and 
post-exposure drug treatment guidelines.17,24

Limitations
This study has some potential limitations: It relied on self-
reports and is therefore susceptible to recall and information 
bias. However, BBF exposure is a significant event that is 
unlikely to be easily forgotten, especially that the period 
under consideration was limited to incidents that occurred in 
the last 12 months. The cross-sectional design precludes 
causal links, and attempts to generalise the findings need to 
take into account that this study was limited to only one 
district. Nonetheless, this study is one of few that have 
investigated exposure and reporting of BBF in South African 
primary care and highlights the need for interventions to 
promote reporting of every incident in this setting.

Conclusion
Accidental occupational exposure to BBF is common but 
under-reported in this typical South African PHC setting. 
Interventions aimed at addressing the low rate of reporting 
need to take cognisance of reasons such as lack of time, lack 
of confidentiality and low-risk perceptions. To upscale 
reporting, HCWs need to be trained on objective risk 
assessment, appropriate clinical response and prompt 
reporting procedures after BBF exposures. The establishment 
of a confidential 24-h central telephone hotline for reporting 
BBF exposures may facilitate reporting by eliminating some 
of the administrative barriers to reporting.
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