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Background: Health care workers (HCWs) and public in Iran may be at the risk of percutaneous injury (PI) as well as infection with human
immunodeficiency virus (HIV).

Objectives: The aim of this study was to evaluate the PI and transmission of HIV infection in PI cases referred to an HIV preventive focal
point unit.

Patients and Methods: In this prospective study, 369 PI cases who had referred to Razi Hospital of Ahvaz, from 1993 to 2008 were studied.
PI cases were placed in three groups: occupational (HCWs), accidental (children) and victims of a crime (women). The data including
demographic, occupational, PI incidence place, post-exposure prophylaxis (PEP) and follow-up tests for HIV infection were analyzed in
SPSS16 using chi square test.

Results: From a total of 369 cases, 273 (74%) were HCWs, among which nurses (70%) were the most involved employees, followed by
surgeons (18.3%) and lab workers (8.4%). Fifty five cases (14.9%) were accidental needle stick (NS) and 41 (11.1%) were victims. Among HCWSs,
38 (13.8%) were injured by needles soiled with HIV infected bloods. Only 105 (28.4%) needed PEP, among which 92 (87.6%), including 50
surgeons, 21 nurses and 18 lab workers were HCW. The results of HIV tests in all cases were negative.

Conclusions: Although nurses are the most involved occupational group in documented NS, surgeons are the most important high risk
HCW who need PEP. No case of seroconversion has taken place as a result of PL.This means that the current PEP may have an effective role
in HIV prevention.
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Downstream risks in the cleaning personnel, who are at
a high risks, especially in emerging countries with lots of
care procedures but suboptimal waste management, are
a subject of interest. In a national case surveillance study
during 20 years of HIV epidemy in the United States, 57
cases of occupational HIV infection were registered,
while 24 (42%) of them occurred in nurses (3). A guideline
called standard precaution, aimed at preventing the acci-
dental exposure to blood borne pathogens recommend-
ed by CDC in 1996 (5). Standard precautions are the con-
trol practices, used to prevent the transmission of blood/

1. Background

Accidental exposure to biological materials has been at-
tracting an increasing attention in the recent years due
to the probability of serious infections and consequent
dangerous health damages. Blood borne infections (BBIs)
are major concerns for all healthcare workers (HCWs).
Percutaneous injury (PI) by sharp instruments such as
needle stick injuries (NIs) are one of the potential modes
for transmission of such infections. In USA, it is estimat-
ed that 600000 to 800000 sharp injuries (SI) occur each

year among HCWs, while in the UK it is 100000 injuries
per year (1). All HCWs performing invasive procedures
with sharp instruments are at the risk of injury (2). These
injuries can result in substantial health consequences as
well as psychological stress for HCWs and their families.
Occupational transmission of HIV among HCW is well
documented (3-9).

fluid borne infections via non-intact skins and mucous
membranes. These measures are used when providing
care to all individuals.

According to the health policy of Iranian ministry of
health, all accidental injuries, exposed to the blood borne
pathogens especially HIV, are advised to get evaluated in
order to prevent the HIVinfection. A selected hospital and

Implication for health policy/practice/research/medical education:

The results of this study are useful for health policies of HIV control. The results can be used by general physicians and other health care workers in pre-

ventive fields of health.
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a selected infectious disease sub-specialist (defined as
HIV/AIDS focal point) have been appointed by the health
center. All accidental cases suspected to be exposed to
HIV have been referred to these focal points (6).

2. Objectives

Considering the lack of epidemiological studies on ac-
cidental NS and HIV transmission caused by percutane-
ous injuries in Ahvaz, the present study was conducted.
The aim was to evaluate the NS injuries and identify the
risk of HIV infection in the NS cases referred to a teaching
hospital.

3. Patients and Methods

Study design: prospective surveillance study.

Place of study: HIV/AIDS focal point unit.

Participants: three hundred and sixty nine cases in-
cluding HCW, children and women referred for PI to the
Razi Hospital, a teaching hospital affiliated to Jundisha-
pur University of Medical Sciences in Ahvaz, capital of
Khuzestan province, southwest Iran, from 1993 to 2008.

HCWs were registered as occupational NS/SI; children
were registered as accidental NS and young women as
victims of a criminal NS. Children were injured when
playing with bared feet in parks, where used injecting
equipments were found. Women were injured by a nee-
dle in the streets where they had been attacked by a stray
young man suspected to be an injecting drug user (IDU).

According to the standard precautions recommended
by Iranian CDC, cases have been categorized in three
groups (6) as: high risk, intermediate and low risk expo-
sure.

Individuals have been defined as high risk if: exposure
occurred within the last 72 hours, injury had been oc-
curred by a hallow needle soiled with blood of a source
person which was HIV-positive or the HIV status was un-
known but with high risk behavior (e.g. IDU).

Individuals have been defined as low risk if: the source
person was HIV negative.

Individuals have been defined as intermediate if: the
event was occurred in a condition between the above-
mentioned situations.

Post-exposure prophylaxis (PEP) had been given to
HCWs injured by seropositive sources (the high risk
group), the intermediated group had been evaluated
and if indicated had received PEP, but no drugs had been
prescribed for the low risk group (6). Follow-up had been
done after three and six months of exposure (6, 10).

Participants included all referred PIs (NS/SI) during the
mentioned time period and no calculation was done for
the sample size. Demographic and occupational data as
well as the information about the Pl incidence place, kind
of injury, previous injuries, health education, post-expo-
sure prophylaxis (PEP) and follow-up tests for HIV infec-
tion were derived out and recorded.

Statistical analysis: the acquired data of cases who re-
ceived PEP were compared with those without PEP via
SPSS for Windows (version 16; SPSS Inc., USA) using Stu-
dent’s t-test to compare the mean values in addition to
the chi square test. Results were regarded as significant
when P < 0.05.

4.Results

From a total of 369 referred cases, 232 (62.9%) were fe-
male. The mean age was 32.7 + 20.5 years (ranging 2 - 59).
Two hundred and seventy three cases (74%) were HCWs,
among which nurses with the frequency of 191 (70%) were
the most involved HCWs, followed by 50 (18.3%) surgeon
and 23 (8.4%) lab workers (Table 1). Fifty five cases (14.9%)
had accidental NS (ranging 2 - 15 years) and 41 (11.1%) were
victims of criminal NS (women) with an age range of 15 -
40 years. Among HCWs, 38 (13.8%) were injured by needles
soiled with HIV infected bloods.

Table 1. Distribution of Occupational Needle Stick/Sharp Injury
Among Health Care Workers in the Hospital Departments

HCW? Department No. (%)
Nurses (n=191)
Emergency 80 (29.3)
Operating room 72(26.4)
Infectious diseases 13 (4.8)
Internal medicine 10 (3.7)
Orthopedy 8(2.9)
Icu? 8(2.9)
Practitioners (n =55)
General surgery 28(10.3)
Orthopedic surgery 22 (8.1)
Anesthesiology 4(1.5)
Gasterointestine 1(0.3)
Lab personnel (n =27)
Workers 23(8.4)
Expert 2(0.7)
Doctors 2(0.7)

4 Abbreviations: HCW, Health care worker; ICU: Intensive care unit.

From a total of 369, only 105 cases (28.4%) needed preven-
tive therapy with anti-retroviral drugs, among which 92
(87.6%) cases, including 50 surgeons, 21 nurses and 18 lab
workers had occupational NS. Five (4.8%) had accidental
and 8 (7.6%) criminal NS. Only 105 (28.4%) needed PEP,
among which 92 (87.6%), including 50 surgeons, 21 nurses
and 18 lab workers were HCW. The results of HIV tests in
all cases were negative.

The results of HIV tests performed for all cases were
negative. None of the cases converted from negative to
positive results. There were no significant differences (P
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> 0.05) in the defined variables, except the kind of expo-
sure, between those who received antiretroviral drugs

and those who received no drugs (Table 2).

Table 2. Comparison Between Percutaneous Injured Cases Who Received Post-Exposure Prophylaxis and Those Who Received no

Drugs
Variables PI with PEP, No. (%), n =105 PI without PEP, n =264, No. (%) P Value
Age, mean (SD),y 273+18.1 23.8+19.2 0.10
Sex
Female 70 (66.7) 158 (60) 0.23
Male 35(33.3) 106 (40)
Health education
Educated 95(90.5) 229(86.7) 038
Previous injury 13 (12.4) 26(9.8) 0.45
Kind of exposure, needle soiled with:
HIV3+ blood 38(36.2) 0(0.0) <0.0001
IDUs blood 55 (52.3) 103 (30.9) 0.01
Unknown blood 12 (11.5) 161(69.1) <0.0001

4 Abbreviations: HIV, human immunodeficiency virus; IDU, injecting drug user; PI, percutaneous injured; PEP, post-exposure prophylaxis.

5. Discussion

The results of this study revealed that nurses are the
most involved occupational group (29.3%) in the docu-
mented NS, followed by surgeons representing 18.4% of
the occupational injuries referrals who are exposed to
the biological materials such as blood and are at high risk
of infection with blood borne pathogens such as HIV. This
finding is consistent with other studies (10-12).

The present study also showed that surgeons were the
most frequent at-risk group of HCWs with 54.3% PEP need-
ed exposure. Perry et al. showed that the highest rate of
occupational injuries was among surgical assistants,
closely followed by nurses (13). In another study of blood
and body fluid exposure among hospital physicians in
the United Kingdom, 46% of blood and body fluid expo-
sures during a course of three years, occurred in senior
physicians and 54% in junior physicians (14). It has been
extensively studied that increased risk of exposure is as-
sociated with some factors such as type of surgery, time
of procedure, whether a procedure that involved a nee-
dle that has been placed in the patient’s source vein or
artery, kind of used device in the surgery and experience
of the surgeon (3,4,6-10). This study also showed that the
majority of needle stick injuries especially those acciden-
tally occurred out of the hospitals are minor injuries and
should not be considered as PEP candidates.

Emergency room and operating room with the respec-
tive frequency of 29.3% and 26.4% for the nurses as well
as operation room with 19.9% for the surgeons were the
most important hospital departments for occupational
NS/SI. Myers et al. in a related analysis showed that 6.4
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sharp device-related blood and body fluid exposures
per 1,000 surgical procedures have occurred in the op-
erating rooms (15). We think that the risk of exposure is
directly correlated with the estimated amount of blood
lost by the patient during a procedure, the number of
injections, and the number of personnel working in the
emergency or surgical fields. Although the nursing pro-
fessionals are trained in the standard precautions dur-
ing their education and admission in tertiary hospitals,
this information indicates that the employed strategies
should be reviewed for future training, emphasizing on
the avoidance of PL

The present study also showed that surgeons were the
most frequent group of at-risk HCWs with 54.3% PEP need-
ed exposure. Perry et al. showed that the highest rate of
occupational injuries were among surgical assistants,
closely followed by nurses (13). In another study of blood
and body fluid exposure among hospital physicians in
the United Kingdom, 46% of blood and body fluid expo-
sures during a course of three years occurred in senior
physicians and 54% in junior physicians (14). It has been
extensively studied that increased risk of exposure is as-
sociated with some factors such as kind of surgery, time
of procedure, whether a procedure that involved a needle
was placed in the patient’s source vein or artery, kind of
used device in the surgery and experience of the surgeon
(3, 4, 6-10).

This study also showed that the majority of needle stick
injuries especially those accidentally occurred out of the
hospitals are minor injuries and should not be consid-
ered as PEP candidates. From the total of 96 people in the
present study who had accidental or crime needle stick
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injuries, risk assessment showed that only about 12% of
them required PEP. Since most of these exposures take
place upon clothing or shoes and the HIV positivity of
the causing needle is in doubt, they do not need PEP. This
finding is in agreement with the fact about HIV transmis-
sion in the literature (16). We found no similar study in
this issue to compare with our results.

In the present study, no case of HIV infection occurred
in all cases of accidental injuries registered in the hospi-
tal during 15 years. Previous studies in the world indicate
that HIV infection as a consequent outcome of occupa-
tional accident with biological material is a documented
medical problem (3, 5,7, 9, 16). Over all, the risk of infec-
tion via needle stick is approximately 0.3% (16). Our find-
ing is in consistent with the studied performed in India
(10) and Algeria (17), In which no case of seroconversion
has taken place so far as a result of needle stick injuries.
In discussion, we have no clear reason for this difference
between our finding and the results of other researches.
We believe that some factors might be involved this situ-
ation e.g. 1) possibility of very effective preventive pro-
tocol for needle stick injuries employed in our hospital,
2) over-diagnosed high risk injuries resulting in PEP, 3)
alertness of our HCWs and other injured individuals in
early referring to the focal point hospitals during the
golden time (in the first hours after injury), 4) low HIV in-
fection prevalence in our country,and 5) small number of
accidental NS in our study.

This study has several potential limitations, primarily
because it was a retrospective review of the existing data
obtained from one hospital and the number of NS case
were relatively small. Report bias may have occured if the
health care workers preferentially reported the exposure
that they believed was more likely to result in HIV trans-
mission or for which they wanted PEP (or both).

This study showed that although nurses are the most
involved occupational group in the documented NS,
surgeons are the major high-risk HCWs who need PEP.
No case of seroconversion has taken place as a result of
PIL This means that the current PEP may have an effective
role in HIV prevention.
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