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INTRODUCTION

Health care workers are at risk of occupa-
tional exposure to infection. Infection can occur
as a result of exposure to blood-borne pathogens
such as hepatitis B virus (HBV) and human im-
munodeficiency virus (HIV) following ‘sharps’
injuries.  McCormick et al (1991) conducted a 14-
year prospective epidemiological study of hospital
sharps injuries comparing pre-AIDS and AIDS eras
and found that in 1975-1979 the annual incidence,
per 1,000 nursing personnel, was 69 and increased
2.8 fold in 1987-1988 to 180. The finding also
showed that the annual incidence of sharp injuries
in the same period reported by house officers
increased 9.4 fold.

Among sharp injuries, needlestick appeared
to be the most common. In developed countries,
for example in the United States, it has been
estimated that about 2,000 needlestick injuries
occur every day among health care workers (Mor-
gan, 1990). Subsequent HIV seroconversion occurs

in 0.2% to 0.4% and infection with HBV or hepatitis
C occurs in 6% to 30% (Marcus, 1988; Dore et
al, 1997). In developing countries, the incidence
is difficult to estimate. Because of lack of preven-
tive measures, the incidence of injury could be
higher than in developed countries.

In terms of the monetary cost, Jagger et al
(1990) calculated the cost of needlestick injuries.
In her calculation she included cost of treatment,
prophylaxis and employee health department per-
sonnel time and estimated that the average cost of
the injury was US$ 405. Another study has shown
that the cost of the injury was US$ 363 (Laufer
and Chiarello, 1994). The US$ 363  consisted of
US$ 184 cost of reporting the incident, initial
testing and treatment follow up for HBV plus US$
179 for the initial evaluation, follow up, and pro-
phylactic treatment (if any) for HIV infection (Laufer
and Chiarello, 1994).

Emotional and psychological impact of the
accidental injuries may also be severe. In an in-
terview study Treloar et al (1995) found that a
majority of injured workers experienced distress
as consequences of their exposure regardless of the
risk of the exposure.  Further more, injured work-
ers must wait at less three months to determine
whether they have been infected with a life-threat-
ening virus such as HIV (Treloar et al, 1995).
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The severe physical, financial, emotional and
psychological consequences of accidental exposure
warrant development of an effective program to
minimize their incidence. CDC (1987) has devel-
oped and promoted a Universal Precautions (UP)
model of infection control that aimed to protect
health care workers against exposure by recom-
mending that all patients and their body substances
be treated as if they are infectious with HIV and
other viruses.

The Center for Clinical Epidemiology and
Biostatistics, Faculty of Medicine and Health Sci-
ences, The University of Newcastle developed,
conducted and evaluated an academic detailing
approach of education intervention focussed on
preventing health care workers performing high
risk procedures. The intervention successfully im-
proved health care workers’ compliance with the
universal precautions (UP) guidelines in clinical
situations and the incidence of any other unsafe
practices (Treloar et al, 1996). The question is how
the existing Australian education program can be
adopted to suit the needs and context of health care
setting in Indonesia?

Academic detailing refers to the strategies
usually used by pharmaceutical company represen-
tatives to persuade a doctor to prescribe a certain
brand name of drug (Soumerai and Avorn, 1990).
To date, few studies on academic detailing as a
preventive measure to change risky behavior of
health care workers have been conducted in de-
veloping countries, and none in Indonesia.

The focus of the academic detailing inter-
vention was “automatic pilot” and its role in ac-
cidental exposures. The emergency department
was chosen as the setting because health workers
in this department have higher risk of needlestick
injuries as a result of  the effect of “automatic
pilot”  or relying on “mindlessness” of their work
practices.

This study is aimed to modify and evaluate
the Australian academic detailing intervention of
the universal precautions to health care workers
in an emergency department of a referral hospital
in Indonesia.

The hypothesis tested in this study was
that the modified academic detailing intervention
would increase the score of knowledge, attitude
and behavior of compliance on universal precau-
tions among health providers in study site com-
pared to the control.

MATERIALS AND METHODS

Design

This was a non-randomized controlled trial of
an educational intervention study that used a pre-
and post-intervention questionnaire administered
to workers in two hospitals as well as observing
their behavior before and after the intervention.
Following administration of the pre-intervention
questionnaires and conducting observations, an
academic detailing script was used to educate
(interview) health workers. Six months after the
intervention, post-questionnaires were administered
and post-intervention observation was performed.

The trial was conducted in the emergency
department of two relatively comparable hospitals
in Yogyakarta, Indonesia namely Sardjito and PKU.
Both are referral hospitals at provincial level with
various type of specialties. Sardjito as a public
hospital has approximately 500 beds while PKU
as a private hospital has approximately 350 beds.
Based on the convenience and agreement of the
researchers the Sardjito was chosen as the inter-
vention, while, PKU was the control site. Sardjito
was chosen as the intervention site because it was
more convenient, closer and more familiar to the
researchers.

Study population

All full-time health workers in the emergency
department of both hospitals were recruited to
participate in the study. A senior nurse explained
the objectives of the study to them, if they were
willing to participate in the study, an arrangement
was made to give them the questionnaire. In the
intervention site, another arrangement for inter-
view was also made.

Interventions

A revised academic detailing intervention used
by the Australian collaborating center was imple-
mented in the intervention site of the hospital. The
revised academic detailing materials were pilot
tested to assess their suitability to the local setting.

The same education intervention was applied
for both doctors and nurses, however, the detailer
was different. The detailing activities for doctors
were conducted by a senior doctor who was the
head of department of internal medicine of the
hospital, while for nurses they were conducted by
a trained senior nurse. The interviews were per-
formed twice, the second was aimed at boosting
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the effect of the program. The first interview took
7-10 minutes and the second took approximately
5 minutes. The time between the first and the
second interview varied from two weeks to three
months. Interviews were mostly conducted in the
emergency department.

The content of the interview emphasized that
staff working in the emergency department may
be tired, stressed, or had just worked a “quick
shift” and this might result in them being on
automatic pilot. Automatic pilot was described as
the phenomenon of performing a procedure but not
concentrating or focusing on that task (Treloar et
al, 1996). The educator then discussed the prin-
ciples of Universal Precautions, this included the
importance of hand washing, wearing gloves,
facemask and gown whenever it was considered
necessary as recommended by relevant bodies (CDC,
1991; WHO, 1993a,b). Based on the pilot study,
it was also shown how to perform certain proce-
dures in a safe manner, for example recapping the
needle with certain method and proper disposal of
sharp objects.

Educators placed stickers and posters on the
wall around the emergency department of the in-
tervention hospital. After approximately one month
the posters were exchanged. The content of posters
were pictures of what have been discussed in the
detailing education included the necessity to wash
hands between patients and after removing gloves,
wearing gloves when handling blood and other
body substances, wearing face masks when splash-
ing is likely, wearing gowns when soiling is likely
and immediate disposal of sharp objects in an
appropriate container.

Outcome measures

Three outcome measures were used in the
study. The measures were knowledge, attitudes and
practice or compliance with universal precaution
guidelines. Knowledge and attitudes measures were
collected by self-reported questionnaire before and
after the intervention. The questionnaire contained
a total of 87 items that examined knowledge and
attitudes regarding universal precautions. The know-
ledge items included preventive measures need to
be taken in caring for HIV infected patients,
management of sharp disposal and other items.
Attitudes items included items about the possibil-
ity of getting HIV infection and the possibility of
complying with the universal precautions guide-
lines.

A senior nurse who was employed in the
same department but was not actively treating pa-
tients was trained by the researchers to became an
observer. The trained nurse observer observed and
recorded participants’ compliance with the univer-
sal precautions guidelines according to a pre-de-
termined protocol before and after intervention.

Before observation was initiated the observer
documented the workload situation, type of activi-
ties being observed, and priority of emergency.
The specific behaviors observed were whether
health providers wore gloves, gown, avoided re-
capping needle, prevented blood splash, washed
hands after removing gloves or handling patient,
wiped up spills with a appropriate disinfectant,
properly disposed sharp objects and reported in-
juries.

The observation took approximately 30 min-
utes. Each participant was observed 3 times with
a different patient who was non-randomly selected.

Data analysis

Comparison of characteristics between the in-
tervention and the control group was done by chi-
square analysis for categorical data and indepen-
dent Student’s t-test for continuous data.

Scores for knowledge questions were obtained
by giving values of 1 and 0 for a correct and
incorrect answer respectively. While scores for
attitudes were obtained by giving a range of values
from1 to 5 for the most unfavorable to the most
favorable attitudes.

Differences in universal precautions know-
ledge scores and attitudes were compared before
and after intervention between hospitals. Change
in universal precautions knowledge was evaluated
with a Wilcoxon matched-paired signed rank test
comparing the sum of true-false statements an-
swered correctly before and after the intervention.
Wilcoxon matched-paired signed rank tests were
also used to assess pre and post intervention at-
titude changes.

The observation data was analysed by Wilcoxon
rank sum test to assess the change between pre
and post percentage of behavior score. The scores
were obtained by giving value 1 for each activity
performed and 0 if the activity was not performed.
The total number of correct activities then is summed
to provide a score. Score for each observation then
is added together for a total score. The denomi-
nator was determined by calculating possible correct
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score. Percentage of correct score was calculated
by dividing the actual correct by the possible correct
scores and multiplying by 100.

All statistical analysis was performed in Stata
for Windows and SPSS for Windows, alpha was
set at 0.05 and p-values were two tailed.

RESULTS

Fifty-five providers consisting of 44 nurses
and 11 doctors participated  in the study. Twenty-
eight out of 44 nurses and 7 out of 11 doctors were
from the intervention hospital. One doctor from
PKU hospital who completed the knowledge and
attitude questionnaire could not be observed his
compliance after the intervention. Table 1 shows
the comparison of the respondent characteristics
from the participating hospitals.

The characteristics of respondents in terms of
their age and year of experience working in the
hospitals were not significantly different between
study and control hospitals (p>0.05). However,
more health providers from the intervention hos-
pital had received training on material related to
universal precautions than those from the control
hospital (p<0.05). There were more male health
providers in the intervention hospital than in the
control hospital (p<0.05)

The change or improvement of knowledge,
attitude and compliance scores of pre-intervention
and post-intervention in the intervention site was
significantly higher than the improvement scores
in the control site (Table 2).

It can be seen in Table 3 that not all universal
precaution activities observed were significantly
different before and after implementation of the
intervention. Significant  increases compliance were

Table 1
Comparison of characteristics between intervention and control study participants.

Intervention Control
Characteristics (Sardjito) (PKU) χ2/t p-valuea

n = 35 n = 20

Mean of age ± SD 32 ± 5.7 30 ± 6.9 1.36 0.17
Mean of year experience 6.6 ± 4.4 5.5 ± 2.8 1.57 0.12
Previous training in UPb

Yes 28 (80%)   7 (35%) 5.1 0.03
No 7 (20%) 13 (65%)

Sex
Male 14 (40%)   2 (10%) 11.1 0.001
Female 21 (60%) 18 (90%)

aP value for sex and UP training was derived from χ2 analysis, the rest was done by independent Student’s t-test
bUP = universal precautions

Table 2
Median, 25% and 75% percentile score of providers’ knowledge, attitudes and compliance on
universal precautions pre-intervention and post-intervention in the intervention and control site.

Variables             Median (25% and 75% Percentile Score)

Sardjito hospital PKU hospital
n= 35 n= 20 Z p

Prea Postb Prea Postb

Knowledge 6 (6,7) 8 (7,8) 6 (6,7) 6 (7,7) 3.4 0.0007
Attitudes 23 (19,25) 27 (25,28) 23 (20,24) 24 (23,25) 2.07 0.038
Compliance 25 (22,26) 27 (26,31) 18 (17,19) 18 (15,19) 2.2 0.03

aPre = pre-intervention;  bPost = post-intervention
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achieved in the specific compliance of wearing
gloves, hand washing, use of disinfectant to clean
blood spills and appropriate disposal of sharps (p
<0.05).

The practice of wearing gowns was very low
in both hospitals before and after intervention.
Although there was no significant difference, the
practice of recapping needles was increased after
intervention in both hospitals (Table 3).

DISCUSSION

This study achieved a significant increase
median score of knowledge and attitudes toward
universal precautions in relation to the prevention
of the occupational spread of HIV after implement-
ing the intervention. These finding support those
of previous studies (McCann and Sharkey, 1998;
Diekema et al, 1995; Santana et al, 1992). How-
ever, no previous studies have used an academic
detailing approach to intervention.

The median of total compliance with the
universal precautions was around 18-27% (Table
2). This is unacceptably low, when it is compared
to the compliance with the universal precautions
in developed countries. A survey with more than
6,000 hospital-employed physicians in one country
in Europe revealed that only 35% of respondents
were compliant with the basic principle of UP
(Nelsing et al, 1997). Another study conducted in
USA, showed that compliance with UP among

health care workers was only 31-38% (Michalsen
et al, 1997).

Needle recapping has attracted attention as a
major contribution to needlestick injuries (Cole-
bunders and Verstraeten, 1994; Morgan, 1990; Jagger,
1988). Unfortunately, in this study differences in
avoiding recapping needles was not found (Table
3). In both hospitals an increase in recapping behavior
with safer manner was observed. Contamination
may have occurred when needle recapping was
discussed as part of the intervention. The interven-
tion emphasized that needle recapping should be
avoided, however, based on the pilot study many
nurses still prefer to recap the needles. Therefore
the researchers decided if recapping cannot be
avoided, recapping with safer manner should be
applied. Health providers in the control site (PKU)
may have received some information from other
sources of information, or be influenced by completion
of the pre-intervention questionnaire.

Randomization of health care workers to in-
tervention and control groups was not possible in
this study and might have resulted in biases. Dif-
ferences in some characteristics of respondents
such as proportion of respondents receiving pre-
vious training on UP might also create bias.
Hawthorne effect meaning observation itself pro-
ducing change could also have introduced biases.
The small sample size used in this study might
lead to the limitation of power to detect a signifi-
cant difference. To minimize the biases, all full-
time healthcare workers in both hospitals were

Table 3
Compliance among health care providers observed before and after intervention in study ( Sardjito)

and control (PKU) hospital.

Variables          Median (25% and 75% percentile score)

Sardjito hospital PKU hospital
n = 35 n = 19 Z p

Pre Post Pre Post

21 (12,24)
0 (0,0)

19 (11,22)
24 (19,28)
15 (14,17)
31 (28,35)
24 (17,27)

10 (0,18)
0 (0,0)
0 (0,0)

33 (32,35)
16 (14,17)
25 (24,30)
32 (29,35)

10 (0,18)
0 (0,0)

18 (10,23)
26 (24,33)
13 (12,16)
24 (14,31)
40 (33,43)

Pre = pre-intervention; Post = post-intervention

Glove
Gown
Recapping
Blood flash
Hand-washing
Disinfectant
Proper disposal

2.8
0.63
0.64
0.77
2.7
2.8
3.9

0.006
0.52
0.53
0.41
0.007
0.005
0.001

0 (0,11)
0 (0,0)
0 (0,0)

25 (15,36)
12 (7,16)
24 (14,31)
11 (11,12)
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recruited to participate in the study. In both sites,
the observation were carried out in as similar
manner as possible.

The success of the study might be related to
the involvement of a respected senior outstanding
doctor or his representative in the education de-
tailing. Further the content of the educational in-
terview was developed in the local setting a rec-
ommendation for successful practice guidelines
(Grimshaw and Russel,1993).

Wearing gloves, gown and avoiding recap-
ping needles was still low in these hospitals, this
should become a primary focus for dissemination,
since recapping needles is a common cause of
puncture injury (Jagger,1998). However, availabil-
ity of gowns and gloves was limited and might
continue to worsen because of the current eco-
nomic crisis in Indonesia.

Conclusions and recommendations

Local modification of an academic detailing
approach of education previously used in Australia
has significantly improved knowledge, attitudes
and compliance scores of health providers in In-
donesia. Dissemination of the results to policy
makers and other relevant bodies  in Indonesia is
recommended, however, the education intervention
should be implemented with appropriate strategy
to meet the local need such as involving a local
opinion leader and developing locally based ma-
terials.
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