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The impact of educational interventions on
primary health care workers’ knowledge of
occupational exposure to blood or body fluids

Prassana Krishnan, Finlay Dick and Elizabeth Murphy

To assess the impact of educational interventions on primary health care workers’ knowledge of
management of occupational exposure to blood or body fluids.

Cluster-randomized trial of educational interventions in two National Health Service board areas in
Scotland. Medical and dental practices were randomized to four groups; Group A, a control group of
practices where staff received no intervention, Group B practices where staff received a flow chart
regarding the management of blood and body fluid exposures, Group C received an e-mail alert
containing the flow chart and Group D practices received an oral presentation of information in the
flow chart. Staff knowledge was assessed on one occasion, following the educational intervention,
using an anonymous postal questionnaire.

Two hundred and fifteen medical and dental practices were approached and 114 practices partici-
pated (response rate 53%). A total of 1120 individual questionnaires were returned. Face to face
training was the most effective intervention with four of five outcome measures showing better than
expected knowledge. Seventy-seven percent of staff identified themselves as at risk of exposure to
blood and body fluids. Twenty-one percent of staff believed they were not at risk of exposure to
blood-borne viruses although potentially exposed and 16% of exposed staff had not been immunized
against hepatitis B. Of the 856 ‘at risk’ staff, 48% had not received training regarding blood-borne
viruses.

We found greater knowledge regarding management of exposures to blood and body fluids following
face to face training than other educational interventions. There is a need for education of at risk
primary health care workers.

Introduction

Among health care workers, needlestick injuries are com-
mon [1,2], under-reported [3,4] and yet pose a small, but
not insignificant, risk of exposure to potentially fatal
blood-borne viruses [5,6]. To date, most studies of nee-
dlestick injuries have been conducted among hospital
employees [7]. Few studies have assessed educational
interventions to reduce such exposures and those that
have, combined education with other interventions [8,9]
or assessed specific occupational groups such as nursing
students [10].

Historically, primary care staff in Scotland have had
limited or no access to occupational health services. The
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self-employed general practitioners (GPs) and dentists,
along with their employees, made up much of the primary
care sector in Scotland functioning as independent con-
tractors to the National Health Service (NHS). In com-
mon with other small and medium size enterprises, they
lacked occupational health and safety resources. In 2001,
the Scottish Executive Health Department set priorities
for the provision of occupational health services to gen-
eral medical and dental practitioners and their staff in
Scotland. These priorities were minimizing the health
and safety risks to staff, reducing accidents and injuries
and raising awareness of health and safety issues [11].
The recognition that health care workers in primary
care were an under-provided group with respect to edu-
cation about occupational hazards was not unique to
Scotland. In 2003, the UK’s National Institute of Clinical
Effectiveness published guidelines on the prevention of
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health care-related infections in primary care [12]. A key
recommendation was that ‘Everyone involved in provid-
ing care in the community should be educated about
standard principles and trained in hand decontamina-
tion, the use of protective clothing and the safe disposal
of sharps’.

Most studies of needlestick injuries have been con-
ducted among hospital rather than primary care person-
nel [7]. Itis acknowledged that Scottish primary care staff
require education on workplace hazards including those
arising from exposures to blood or body fluids. Few stud-
ies have assessed the impact of educational interventions
regarding the management of blood and body fluid ex-
posures among such workers. Therefore, we undertook
a study of the impact of three educational interventions
on primary health care workers’ knowledge of the man-
agement of blood and body fluid exposures.

Methods

The study was set in two NHS health board areas in the
north-east and south-west of Scotland. The study popu-
lation was defined as those general medical and general
dental practices registered with Practitioner Services or
the Primary Care Trust. In all 155 practices in NHS
Grampian and 60 practices in NHS Dumfries and
Galloway were identified. These 215 practices were clus-
ter randomized into four groups (A, B, C and D). Cluster
randomization applies where groups of people, in this case
medical or dental practices, are randomized rather than
individuals. The group or practice is then considered to be
the unit of analysis. Cluster randomization is the most
appropriate method for evaluating the impact of educa-
tional interventions as it reduces cross-contamination of
information, which can occur between people when ran-
domizing individuals in trials of educational interventions
[13]. All 215 practices identified in the two NHS health
board areas were contacted and invited to participate.
Among participating practices, all staff members, includ-
ing non-clinical staff, were invited to participate to pre-
vent selection bias by practice managers.

The aim of the questionnaire was to assess what
individual health care workers would do (following the
educational intervention) when faced with potential oc-
cupational exposures to blood and body fluids. Questions
were chosen to explore key factors in the prevention and
management of blood and body fluid exposures based on
discussions with colleagues and a literature review. Infor-
mation was collected on participant’s risk perception and
their self-reported history of training on the management
of blood and body fluid exposures. Questions on expo-
sure to blood and body fluids were closed questions, i.e.
yes/no. Respondents were asked to rate their perceived
level of knowledge regarding hepatitis B immunization,
safe handling of body fluids, safe use of needles, first aid

following needlesticks and sources of advice following a
contamination incident as ‘high’, ‘moderate’ or ‘low’.
The postal questionnaire was piloted in a GP practice
and an occupational health service and subsequently
amended: a question on area of work was expanded; ex-
amples of the safe handling of body fluids were added and
‘sign-posting’ within the questionnaire was improved.

The questionnaires were designed to be optically read
using Formic™ (version 4) for Windows data capture
software system for subsequent analysis using SPSS ver-
sion 12 for Windows statistical package. Data from com-
pleted forms were captured via an electronic scanner,
which ‘reads’ the forms and stores the information in
a database.

An information pack containing a letter of introduc-
tion and a supply of questionnaires was sent to each prac-
tice manager within the four groups (A-D) inviting them
to participate in the study. Group A was the comparison
group and practices in this group received no interven-
tion but their staff were provided with the questionnaire
for immediate completion and return (to maximize re-
sponse). In Group B, practice managers were asked to
distribute the same questionnaires 6 weeks following dis-
tribution of the flow charts to those workers who had
agreed to participate. Practice managers of practices al-
located to Group C were contacted for an e-mail address
to which flow charts could be e-mailed. In Group D, ques-
tionnaire distribution was limited to those workers who
attended the oral presentation. A nurse was recruited
in each region to perform a 15-min oral presentation
covering information contained in the flow chart. To
maximize response rates, questionnaires were completed
anonymously and returned by individual workers using
pre-paid envelopes. The educational interventions were
as follows:

(i) Group A: comparison group receiving no inter-
vention.

(i1)) Group B: flow chart showing the management of
occupational exposure to blood or body fluids.

(i) Group C: e-mail alert containing the above flow
chart for circulation to workers.

(iv) Group D: visit to practice by occupational health
nurse for 15-min presentation of information con-
tained in the flow chart.

Further copies of the questionnaire were sent to prac-
tice managers 8 weeks following the intervention, for dis-
tribution to any workers yet to return their questionnaire.

The statistical analyses employed were chi-squared
tests for the key questions assessing knowledge following
the educational intervention. Chi-squared tests assess
the strength of association within groups by comparing
actual (observed) numbers in each group, following the
intervention, with those that would be expected by
chance alone. Respondents were asked to self-assess their
knowledge as low, moderate or high for the key questions
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(Table 2) that assessed knowledge following the educa-
tional interventions. The observed and expected count
for each cell in the high knowledge level category was
calculated.

Results

Figure 1 illustrates the flow of participants through the
cluster randomization into the four groups. All 215 prac-
tices in the two health board areas were invited to enter
the study and 114 practices took part (practice response
rate 53%) returning 1120 questionnaires. There were no
significant differences in gender or age distribution across
the four groups. The occupational composition of the
four groups is shown in Table 1.

A chi-squared test was used to test for association
between the four groups and their level of knowledge,
following the educational interventions, for the five key
areas studied (see Table 2). The differences between the
observed and expected counts in each cell for the four
groups were statistically significant for every question
other than needle safety. For all categories in the high

knowledge level the observed count exceeded the ex-
pected count for group D (face to face training) for the
key questions asked. For group B (leaflet), the observed
count exceeded the expected count in three categories
while for group C (e-mail) no categories exceeded the
expected count.

Overall 77% (n = 856) of workers identified them-
selves as being at risk of exposure to blood and body
fluids (Table 3). Of those reporting a risk of exposure to
blood and body fluids, 21% (z = 176) believed they were
not at risk of exposure to blood-borne viruses and 16%
(n = 138) had not been immunized against hepatitis B.
Of these 856 ‘at risk’ workers, 48% (n = 410) indicated
that they had not received any training regarding blood-
borne viruses.

Discussion

Of three educational interventions on primary health care
workers’ knowledge of the prevention and management
of exposures to blood and body fluids, face to face train-
ing achieved the greatest proportion of responses in the

Practices eligible for study in Grampian, Dumfries &
Galloway randomised into 4 groups

—>| 101 practices declined to participate |

| !

| l

Group A
Cluster
29 practices

Group B
Cluster
24 practices

Group C
Cluster
31 practices

Group D
Cluster
30 practices

A

293 questionnaires 302 questionnaires
returned returned

Mean cluster size Mean cluster size
10.1 12.6

290 questionnaires
returned

Mean cluster size
9.4

235 questionnaires
returned

Mean cluster size
7.8

Figure 1. Flow of participants through cluster randomization and recruitment response.

Table 1. Distribution of occupations across the four study groups

Group A Group B Group C Group D

Total responses n =292 n = 300 n = 289 n = 234
Missing responses n=1 n=2 n=1 n=1
Occupational group

Administrative and clerical n =89 (31%) n = 105 (35%) n = 136 (47%) n =91 (39%)

GP n =56 (19%) n =61 (20%) n =55 (19%) n =30 (13%)

Nurse/dental nurse n = 105 (36%) n = 103 (34%) n="176 (26%) n = 89 (38%)

Dentists n =26 (9%) n =13 (4%) n =11 (4%) n =22 (9%)

Others® n =16 (6%) n =18 (6%) n =11 (4%) n=2(1%)

Domestic, maintenance, professions allied to medicine and medical students.



Page 4 of 6 OCCUPATIONAL MEDICINE

high category across all issues. When comparing face to
face training with the comparison group (group A), the
percentage of high knowledge responses was ~10%
higher for questions relating to hepatitis B immunization,
first-aid measures and sources of advice. For these par-
ticular areas, the impact of face to face training could also
be clinically significant. The face to face training group
had higher knowledge counts than expected for all cate-
gories suggesting that it is effective in raising perceived
knowledge by subjective self-assessment. An alternative
explanation is that the significant association between
face to face training and higher self-rated knowledge of
the prevention and management of exposures to blood
and body fluids is due to bias, confounding or chance.
We minimized the likelihood of recruitment or selection
bias by cluster randomization and recruiting all available
workers. We cannot rule out the possibility of chance as

Table 2. Chi-squared tests showing observed and expected counts
for high knowledge levels regarding management of blood/body
fluid exposures following educational intervention in the four study
groups

Groups P value
A B C D
Hepatitis B immunization
Observed count 123 130 92 118 0.001
Expected count 123.2 123.6 119.8 96.4
Universal precautions
Observed count 181 178 155 154 0.03
Expected count 175.3 179.6 172.8 140.2
Needle safety
Observed count 192 194 181 161 0.21
Expected count 191.1 194.4 189.8 152.6
First aid after exposure
Observed count 122 151 113 120 0.003
Expected count 133.4 134.7 131.5 106.4
Sources of advice
Observed count 81 93 80 86 0.03

Expected count 89.8 90.4 882 71.6

an explanation for our findings but as other studies
[10,14] have shown the effectiveness of educational in-
terventions in reducing needlestick injuries this seems
unlikely.

From a practical point of view, practice visits to pro-
vide face to face training were time consuming owing to
the large geographical area covered, were difficult to or-
ganize, had variable attendance and were more costly
than the other interventions. If attendance at training ses-
sions were mandatory, a clearer picture of the effective-
ness of such training would emerge. Compulsory training
is possible, under the employer’s legal duty to provide
information, instruction and training under Control of
Substances Hazardous to Health Regulations [15] (regu-
lation 12). If training sessions were scheduled periodically
at various locations, this might facilitate greater atten-
dance. E-mail alerts as a mode of transmitting informa-
tion was relatively cheap. However, there were difficulties
as many dental practices did not have an e-mail address
and there was no readily accessible source of e-mail
addresses. Due to the large quantity of information health
workers receive by e-mail, it would be easy for informa-
tion on needlestick injury prevention to go unread. The
same difficulties that may arise with e-mail as a means of
education apply to leaflets. Furthermore, printing and
distributing leaflets can be costly and there is no oppor-
tunity for the health worker to ask questions, interact with
a trainer or raise issues relevant to their practice.

A secondary aim of this study was to explore staff risk
perception and previous training on the management of
exposures to blood and body fluids. Approximately 80%
of workers exposed to blood/body fluids correctly identi-
fied that they were at risk of exposure to blood-borne
viruses. It is of concern that one in five at risk workers
in primary care did not perceive they were at risk from
blood-borne viruses.

In a primary health care setting, it may not be possible
to eliminate some hazardous procedures and so training
(an administrative control) is important in the prevention
and management of needlestick injuries. In our study,

Table 3. Exposure to blood/body fluids, perceived risk of exposure to blood-borne viruses and hepatitis B immunization status in the four

study groups

Group A, n = 293

Group B, n = 302 Group C, n = 290 Group D, n = 235

Does your job involve exposure to n = 245 (84%)

blood/body fluids? (Yes)

Missing responses =1

S
|

If in an exposed job do you believe you are at n = 200 (82%)
risk of exposure to blood borne viruses? (Yes)
Missing responses n=29
Immunised against hepatitis B (Overall) n = 216 (74%)
Missing responses n=20
Hepatitis B immunisation in those exposed to n = 205 (84%)
blood/body fluids
Missing responses n=20

n = 233 (79%) n = 195 (68%) n = 183 (79%)
n=>5 n=1 n=3
n = 180 (77%) n = 151 (77%) n = 149 (81%)
n=9 n =10 n==6
n =211 (71%) n = 182 (64%) n =169 (72%)
n=>5 n=717 n=1
n = 196 (84%) n = 159 (82%) n = 158 (86%)
n=>5 n=717 n=20
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only 48% of workers exposed to blood and body fluids
had received any training regarding protection against
blood-borne viruses. This suggests a need for greater
targeting of educational interventions to at risk primary
health care workers. General medical practitioners (GPs)
and dentists, who employ these staff, need to increase
compliance with health and safety legislation [15-17].
GPs and dentists may be unaware of their obligations
under health and safety legislation [18].

This is the first study to compare the impact of edu-
cational interventions on knowledge in the prevention
and management of blood and body fluid exposures in
a UK primary care setting. This study employed cluster
randomization, where groups of people rather than in-
dividuals are randomized. This type of randomization
minimizes the potential for information contamination
among participants. However, the outcome for each re-
spondent cannot be assumed to be independent of others
in their group, so the effective sample size is less than
the total number of individual participants. All GP and
dental practices identified in Grampian and Dumfries
and Galloway were invited to participate, so minimizing
the potential for selection bias. The questionnaires were
designed to be optically scanned and read which meant
quick and accurate processing of information. The four
groups were similar in gender and age composition.

The overall response rate for this study was disap-
pointing at 53%. Approximately one-quarter of practices
wrote back declining participation in the study. The main
reason cited by practices for not participating was time
constraint. Many GP practices were participating in other
studies and were preparing for their new contract. Re-
sponder bias may occur where those employees aware
of the risks from blood exposures may be more likely to
participate. Due to the randomization process, responder
bias should have been distributed equally among the four
groups allowing a valid comparison between groups. Un-
fortunately, there is no way of knowing whether practice
managers distributed the questionnaires 6 weeks after the
interventions (Groups B-D) as requested. It would be
useful to know whether knowledge gains were sustained
over longer periods as this has implications for the timing
of refresher training. One potential weakness of the study
design was that the comparison group completed the
questionnaires immediately and the intervention groups
did so 6 weeks after the educational intervention. An
alternative approach would have been to assess pre-
intervention knowledge for all groups to assess baseline
variation in knowledge. However, this approach might
have reduced response rate and increased costs and there-
fore we relied on randomization to minimize systematic
differences between the groups.

For further studies, it would be useful to assess
whether combining educational interventions, e.g. prac-
tice presentation plus leaflets lead to greater knowledge
than single interventions. Training and education should

be incorporated in any future community needlestick
prevention studies. With limited funds available for train-
ing, future studies should also compare the costs of edu-
cational and other interventions.

In summary, this study demonstrated a modest but
statistically significant improvement in primary health
care workers’ knowledge of the management of occu-
pational exposures to blood and body fluids following
a verbal presentation. This study supports the view that
knowledge of health risks is inadequate among at risk
primary health care workers. Large numbers of at risk
community staff have not received any training regarding
protection from blood-borne viruses. GPs and dentists,
as employers, need to provide greater information and
training for health care workers to comply with health
and safety legislation. Employers must raise knowledge
and awareness regarding the prevention and management
of occupational blood and body fluid exposures.
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