
Nouetchognou et al. BMC Res Notes  (2016) 9:94 
DOI 10.1186/s13104-016-1923-8

RESEARCH ARTICLE

Accidental exposures to blood and body 
fluids among health care workers in a Referral 
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Abstract 

Background: Accidental exposure to blood and body fluids is a public health concern, especially among health 
workers and constitutes a risk of transmission of blood-borne viruses including HIV, hepatitis B virus and hepatitis C 
virus. The objective of this study was to determine the frequency and the post exposure management of accidental 
exposures to blood and body fluid among health workers in the Yaoundé University Teaching Hospital.

Methods: It was a cross-sectional hospital-based study conducted from the 1st to the 30th of September 2013. Self-
administered questionnaires to health workers were used to collect data on self-reported accidents, circumstances 
and post-exposure management. Their knowledge on accidental exposure to blood was also assessed. Data were 
entered and analyzed using Epi Info software version 3.5.4. Descriptive analysis was performed to measure the impor-
tance of AEB and to evaluate the risk of contamination.

Results: One hundred and fifty health workers were interviewed among which 36.7 % reported having been 
exposed to blood and body fluid at least once in the preceding 3 months. Splash was the most reported injury (in 
60.3 % of cases), followed by needle stick (28.7 %) and cuts (10.9 %). Moreover, 43.6 % of victims were not vaccinated 
against HBV, 7.3 % were not wearing gloves during the accident and 41 % of splash occurs on injured skin. The major-
ity of victims belong to the surgical Department [20 %, p = 0.2310]. None of these injuries had been reported in the 
registry of accidental exposure to blood.

Conclusions: There is a high rate of accidental exposure to blood and body fluid in the daily hospital routine. Preven-
tives measures, including wearing of protective equipment’s during care and vaccination against HBV are not system-
atically done among health workers. Health institution should develop and provide standard operating procedures 
targeting surveillance of occupational risks, staff training, and supervision.
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Background
Accidental exposure to blood (AEB) is the unintended 
contact with blood and or body fluids mixed with blood, 
during a medical intervention. It carries the risk of infec-
tion by numerous blood-borne viruses [1, 2]. Health care 
workers (HCWs) are in direct risk of being infected with 
disease transmitted by blood during their work due to 

exposure to biological material and patient’s body fluids 
during needle injuries or injuries following, cutting, bit-
ing or splashing incidents [3]. Although there are numer-
ous blood-borne viruses, hepatitis B virus (HBV) and 
hepatitis C virus (HCV), as well as human immunodefi-
ciency virus (HIV) are pathogens of greatest concern for 
HCWs [4]. It is estimated that the risk of HIV infection 
after needle stick injury is approximately 0.3 %, of hepa-
titis B infection 30 %, and of hepatitis C 3 % [5, 6]. The 
frequency of needle stick injuries and the increase preva-
lence of these blood-borne diseases in general population 
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have a significant impact on the infection risk among 
HCWs [7].

The World Health Organization (WHO) estimates 
that 3 million percutaneous exposures occur annually 
among 35 million HCWs globally; over 90  % occurring 
in resource constrained countries [8]. Health-care work-
ers in Africa suffer two to four needle-stick injuries per 
year on average [9]. A study conducted in West Africa 
estimated the incidence of AEB at 1.8/surgeon/year, 0.6/
nurse/year and 0.3/physician/year [10]. In Cameroon, 
a study conducted in 1997 shows that 60.7  % of HCWs 
experienced at least one episode of AEB for a one year 
period [11].

Worldwide occupational exposure accounts for 2.5 % of 
HIV cases and 40  % of Hepatitis B and C cases among 
HCWs [12]. Each year as a consequence of occupational 
exposure, an estimated 66,000 Hepatitis B, 20 million 
hepatitis C and up-to 260,000 HIV infections occur [13]. 
On the other hand, the assessment and treatment of the 
consequences of such accidents is a huge burden on soci-
ety in terms of the costs of treatment and the absence 
from work, as well as of the distress and anxiety at work 
[14–17]. These infections are preventable through infec-
tion control measures which significantly reduce the risk 
of HIV and Hepatitis transmission among health workers 
[18]. However, studies conducted with the aim to evalu-
ate the reporting of accidents have shown that the com-
pliance with the standard precautions amongst HCWs 
are low as well as that the propensity to avoid medical 
assistance after accidents is very frequent [19].

In the control of hazards facing health workers, base-
line and periodic assessment of exposure to these haz-
ards is an important strategy which is useful as a decision 
making tool in risk assessment and management of occu-
pational hazards. Most developing countries, Cameroon 
included, may not have surveillance system for occupa-
tional exposure to blood and body fluids, hence limit-
ing estimation of the exact magnitude of the problem, 
description of the management of the case and a risk 
assessment of the AEB. The frequency of the occurrence 
of AEB was determined, knowledge assessed, actions 
undertaken after the exposures described, and risk of 
contamination among healthcare workers in University 
teaching hospital of Yaoundé, Cameroon assessed.

Methods
Study design
It was a cross-sectional hospital-based study conducted 
in the Yaoundé University Teaching Hospital (YUTH) 
from the 1st to the 30th of September 2013. It was an 
exhaustive sampling of all HCWs assigned in services 
that receive and take care of patients.

Study population
The study population consisted of health-care workers 
who came into contact with patients, or were potentially 
exposed to body fluids from patients during their jobs. 
These healthcare workers included physicians (resident 
doctors and intern doctors), nurses and nurse assistant, 
laboratory personnel. Those who were present at the time 
of data collection were recruited. Staffs from administra-
tive services, pharmacists, security guards, drivers and all 
who refused to participate in the study were not included.

Study setting
The YUTH is a hospital of the third level of the health 
pyramid, with a patient load of 500–1000 seen each week 
and it has a relatively high number of staff, compared to 
other institutions of the city. At the time of the study they 
were 325 nursing staff consisting of 62 physicians, 236 
nursing staff (including 98 nurses, 63 nurse assistants and 
75 nursing aids), and 27 laboratory technicians.

Study procedure
A questionnaire with closed and open-ended questions 
was prepared for the purpose of this study. It had 30 
questions, including those about demographic charac-
teristics (age, gender, occupation, job, length of employ-
ment), specific questions on the types and numbers AEB 
encountered within the last 3  months, as well as meas-
ures taken after the accident. In addition, the question-
naire was designed to obtain information on vaccination 
status for hepatitis B and knowledge of diseases that 
may occur following to an AEB. The questionnaires were 
pre-tested for validity, meaning, comprehension of ques-
tions in 20 sampled health workers of the Biyem-Assi 
District Hospital in Yaoundé, and appropriate modifi-
cations made. The questionnaire was anonymous and 
self-administrated. A convenience sampling method was 
adopted in each service, receiving all consenting staff that 
are involve in nursing without any discrimination.

Data analysis
Statistical analyzes were performed with EPI-INFO 3.5.4 
and MS Excel. The significance level was set at 0.05 and 
all tests were two-sided. A simple descriptive analysis 
was performed to estimate the non-response rate; check 
the representativeness of the sample relative to the popu-
lation of all HCWs of the YUTH; estimate proportions of 
gender, occupational categories and number of years of 
service. In addition, we determine the incidence rate and 
cumulated incidence of AEB. The proportions of victims 
were calculated as well as proportions of the different 
mechanisms involved (percutaneous injury or splash). 
Then we evaluated the risk of contamination for each 
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type of AEB by determining the proportion of vaccinated 
or not against HVB amongst the victims, proportion of 
those who wore protective equipment at the moment of 
the accident (gloves, for example) as well as the propor-
tion of victims who have benefited from a serological 
follow-up.

Ethical approval
Written informed consent was sought prior to the inclu-
sion in the study. This study was examined an approved 
by the Cameroon National Ethics Review Committee N° 
2013/11/376/L/CNERSH/SP, including data collection 
tools and inform consent form.

Results
Demographic characteristics of respondents
Among the 325 HCWs of the YUTH, 233 were con-
tacted and proposed to take part in the study, giving 
a recruitment rate of 71.69  %. One hundred and fifty 
HCWs accepted to participate in the study, thus giving a 
response rate of 64.38 %. Our sample was representative 
of all the HCWs of the YUTH, in terms of occupational 
categories and services as Table 1 shows. The only signifi-
cant difference between population of the UTHY and the 
study population was higher proportion of HCWs in the 
study population who worked in the ICU.

The majority of the respondents were female (99; 
66 %) and 71.33 % had at least 4 years of working expe-
rience. Table  2 presents general characteristics of the 
respondents.

Knowledge on diseases resulting from AEB and vaccination 
against hepatitis B virus
One hundred and forty nine (99.3  %) and 146  (97.3  %) 
HCWs identified HIV and HBV as viruses that can be 
transmitted during and AEB respectively. Moreover, 
(20)  13.3  % and (57)  38  % of the respondents thought 
that influenza and tuberculosis can be transmitted fol-
lowing to and AEB. These last proportions are higher in 
nurse-aids compares to other job categories (X2  =  26, 
p < 0.0001) and (X2 = 57.42, p < 0.0001) respectively for 
influenza and tuberculosis.

In addition, 11.33  % (CI 6.25–16.40) of the respond-
ents did not identified vaccination of caregivers as a 
measure to prevent transmission of blood-borne disease 
after and AEB. At the time the study was conducted, 55 
HCWs (36.67 %) reported having received all the 3 doses 
of the vaccine against hepatitis B virus, 29 (19.33 %) have 
started but not yet finished the vaccination series and 
66  (44  %) were not vaccinated. Physicians were more 
often immunized  (48.3  %) in comparison to other job 
categories, nurses (35.6  %), nurses assistants (38.1  %) 
laboratory technicians (33.3  %) and nurse-aids (27.6  %), 
(X2 = 29.55; p < 0.0001).

Frequency and nature of exposure
Fifty five healthcare workers (36.7  %) reported in total, 
73 AEB in the previous 3  months prior to data collec-
tion. The most important exposure being splash (n = 44; 
60.27 %), followed by needle stick (n = 21; 28.77 %), and 
cuts (n = 8; 10.9 %), as presented in Table 3.

Table 1 Representativeness of the study population compared to the population of the hospital

a As determined by the Chi square

Population of the UTHY Study population p valuea

Number Proportion (%) Number Proportion (%)

Services

 Intensive care units 44 13.54 32 21.33 0.0341

 Surgery 34 10.46 23 15.33 0.1486

 Emergency 23 7.08 12 8.00 0.8124

 Pediatry 47 14.46 24 16.00 0.7744

 Laboratory 54 16.61 19 12.67 0.3355

 Gynecology 36 11.08 15 10.00 0.8163

 Medicine 30 9.23 08 5.33 0.1977

 Outpatient department 57 17.54 17 11.33 0.1480

Occupational category

 Physicians 62 19.08 29 19.33 0.9895

 Nurses 98 30.15 59 39.33 0.0955

 Nurses assistants 63 19.38 21 14.00 0.2245

 Nurse-aids 75 23.08 29 19.33 0.4435

 Laboratory technicians 27 8.31 12 8.00 0.9760

 Total 325 100 150 100
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Accidents distribution by the unit types where HCWs 
worked shows difference in location where the acci-
dent occurred, that is, accidents occurred more often 
in the surgical Department (20  %) than in other wards: 
intensive care units (18 %), pediatrics (16 %), emergency 
(11 %), gynecology (9 %). However, these differences were 
not statistically significant (p = 0.2310).

It may be noted that 75  % of victims of needle stick 
injury were by a hollow needle contaminated with blood. 
Also, 41  % of splashes occurred on injured skin. All 
reported cuts were superficial.

Accident distribution per job categories presented 
in Table  4 shows no statistically significant difference 
in the job category most affected by AEB, χ2 =  7.8689, 
p = 0.0965.

Use of protective equipment
Globally, 7.3 % of victims were not wearing gloves at the 
time of the exposure. More precisely, 14.3 % of victims of 
needle stick injury as well as 12.5 % of victims of cut were 
not wearing gloves. No eye shield or face shield was worn 
during execution of procedures at the time splash expo-
sures occurred in 84.1 % of cases.

Management of AEB
Cleaning the injury site with running water was the most 
frequently used first aid measure in over 80 %  (n =  44) 
of HCWs injured. Other measures used for immediate 
management included cleaning with antiseptic solution 
(74.5 %). However, 1.8 % of HCWs did not take any clean-
ing action concerning the injury. Fifty point nine percent 
of victims had their baseline HIV testing done, 25.5  % 
received PEP for HIV and 21.8 % received follow-up care.

Risk assessment during AEB
Up to 87.5  % of the HCWs who sustained needle stick 
injury with hollow contaminated needle wore gloves dur-
ing the accident and 28  % of them were not vaccinated 
against HBV prior to the event. Of these, an initial sero-
logical examination was performed in 75  % of people, 
and only 25  % received serological follow-up care. All 
those who were not wearing gloves during the accident 
(12.5 %), were not vaccinated against HBV and for 50 % 
of them, serological follow-up was programmed.

Forty-four percent (44  %) of victims of splash on 
injured skin were not vaccinated against HBV; and 
among these unvaccinated victims, 75  % performed an 
initial serological testing, and 25  % received serological 
follow-up and adequate prophylaxis. Thirty seven point 
five percent of victims of cuts were not vaccinated against 
HBV and 66 % of them received baseline testing. Among 
those that received baseline testing, only 33 % benefited 
follow-up care such as second testing after 3  months’ 
time as exposition to HIV is concerned or additional lab-
oratory testing.

Discussion
Fifty five (36.7 %) HCWs reported having been exposed 
to blood and body fluid at least once in the 3 months pre-
ceding the study. Splash was the most reported injury (in 
60.3  % of cases), followed by needle stick (28.7  %) and 
cuts (10.9  %). Moreover, the majority of victims (20  %), 
belong to the surgical department and only 36.6  % of 
respondents were vaccinated against hepatitis B.

The proportion of victims of AEB (36.7  %) observed 
in this study is significantly lower than that (60.7 %) of a 
study published in 2010 and conducted in Cameroon in 

Table 2 General characteristics of the respondents

a This refers to the number of years of experience in the service of the hospital 
in which the health worker works

Characteristics Number %

Sex

 Male 51 34.00

 Female 99 66.00

Length of service (year)

 [0–3] 43 28.67

 [4–6] 52 34.67

 [7–10] 27 18.00

 11 and more 28 18.67

Oldness in the service (year)a

 [0–3] 94 62.67

 [4–6] 31 20.67

 [7–10] 13 8.67

 11 and more 11 7.33

Table 3 Frequency of types of AEB

Type of AEB Number of cases Proportion (%) Mean number of AEB ± SD Cumulated incidence (%) Incidence rate (AES/100HCWs/year)

Needle stick 21 28.77 1.47 ± 0.928 14.00 18.67

Cut 8 10.96 1.5 ± 0.925 5.33 7.11

Splash 44 60.27 2.43 ± 1.731 29.33 39.11

Total 73 100 2.69 ± 2.044 48.67 64.89
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a hospital of a similar technical ward [11]; meaning there 
would be an improving trend. But the more likely expla-
nation would be the methodological difference, notably 
the duration of observed period which is lower in our 
case. However, this proportion remains high compared 
to the 25 % found in 2013 in Kenya [20]. Reason for this 
difference could be the knowledge gap of HCWs identi-
fied in our study when considering diseases that can be 
transmitted following and AEB and identification of vac-
cination against hepatitis B virus as a protective measure. 
Indeed, Muhonja identify staff training on AEB as a pro-
tective factor for having and AEB. Increased incidence 
of AEB has been explained by the absence of displayed 
protocols and inadequate behavior of caregivers [21]. 
Thus continuous staff training, supervision and the avail-
ability of displayed protocols appear as interventions to 
be implemented to minimize risks for caregivers.

Nurses (including nurses assistants and nurse aids) 
had accidents more often than physicians, what is con-
trary to the published papers in both developed and less 
developed countries, reporting usually that physicians 
are more prone to injuries involving exposure to blood 
[22, 23]. However, there are studies with results similar to 
ours, that is, which have shown that nurses had the high-
est rate of accidents in comparison to all other categories 
of health care providers [19]. It is a well-established fact 
that physicians report accidents to the responsible per-
sons much more rarely than other HCWs [19]. Underre-
porting rates of 22 to 82 % have been noted [24–26]. In 
our study, we noticed that almost all of HCWs had not 
officially reported their accidents (none of the AEB reg-
istered), but simply started investigations without any 
official reporting of the accident to persons responsible 
for that. It is possible that the frequency of accidents was 
higher than the one reported in this study, but that they 
considered the accidents insignificant and hence did not 
report them, which resulted in those accidents being 
unrecorded in this research.

Hepatitis B vaccination coverage among HCWs was 
low at 36.6 % (fully vaccinated). According to the WHO 
estimates, vaccination coverage varies from 18  % in 
Africa to 77 % in Australia and New Zealand [27]. Doc-
tors were more likely to be vaccinated among the HCWs. 
However, confirmation of protection by antibody esti-
mation was not done. There are many potential reasons 
for low HBV vaccine coverage, the most common being 
unavailability of the vaccine at the health facility. While 
the vaccine is available at the market at a cost, HCW have 
relied on provision by their institutions. However, there is 
a moderately good awareness among HCWs (88.67 % of 
respondents identified vaccination as an important mean 
to limit contamination after and AEB). Other potential 
reasons supported by other studies include busy sched-
ules, and low risk perception [20, 28].

This study has certain limitations, including the pos-
sibility of recall bias because information on exposure 
was sought for the preceding 3 months. Also, the study 
has not documented exposures among mortuary workers 
and cleaning staff that are also at risk. Nevertheless, the 
findings can be useful in designing interventions to safe 
guard the health of health workers.

Conclusions and recommendations
Exposure to blood was very common with blood splash 
emerging as the most common route of exposure. Post-
exposure management is poorly adhered to with gross 
underreporting of the exposures (none of the accidents 
reported). Efficient strategies to protect HCWs from 
occupational exposures to blood and body fluids should 
be identified and implemented. Facilities should estab-
lish surveillance system for registering, reporting and 
management of occupational injuries and exposures. In 
addition, education of workers on risks and institution 
of standard operating procedure are crucial to safeguard 
their health. All HCWs should be trained, sensitized and 
updated on issues related to infection prevention and 
occupational risk reduction. Hepatitis B vaccination is 
recommended for HCWs and institutions should provide 
mandatory immunization programmes for their HCWs.
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Table 4 Accidents distribution per job category

Job category Number (%) Mean number 
of AEB ± SD

Accidents Total

Yes No

Physicians 9 (16.4) 20 (21.1) 29 (19.3) 1.5 ± 0.849
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Nurses assistants 8 (14.5) 13 (13.7) 21 (14) 2.5 ± 1.414

Nurse-aids 11 (20) 18 (18.9) 29 (19.3) 3.41 ± 3.204

Laboratory techni-
cians

3 (5.5) 9 (9.5) 12 (8) 1.0 ± 0

Total 55 (36.7) 95 (63.3) 150 (100) 2.69 ± 2.044
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