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Abstract
Surgical operations provide opportunities for the transmission of infection between patients and healthcare
workers (HCWs) and between patients. This risk may increase in under-developed and developing countries by
low compliance with infection control (IC) policies and precautions. This study investigated HCWs attitude and
compliance with infection control practices in the operating department (OD) of a Jamaican teaching hospital,
with the objective of obtaining data to design evidence-based interventions. A single-centre, cross-sectional,
descriptive study, using a self-administered questionnaire, was conducted between March and May 2009.
Ninety doctors and forty-two nurses, representing 73% and 75% respectively of their total OD population,
participated in the study. Reported compliance was low: only 17% of all participants were compliant with
all of the seven infection control policies inquired into. The results also showed that HCWs were selective
in what practices they adhered to: reported rates of compliance were high for hand-washing (100%), use of
gloves (98%), use of gowns (83%) and facemasks (87%); but low for use of eye protection mask (56%), not
re-sheathing needles (46%) and changing clothes when exiting and re-entering the OD (55%). Discrepancies
were observed between attitude and compliance rates in such cases as ‘use of facemasks’- low favourableattitude (68%) but high compliance; ‘use of eye protection masks’- high favourable-attitude (100%) but low
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compliance; and ‘not re-sheathing needles’- high favourable attitude (86%) but low compliance. Overall, nurses
had higher favourable attitude (p<0.001) and compliance rates (p=0.008) than physicians. To improve HCWs
adherence to guidelines, interventions must take account of those factors which determine human behaviour.
Key words
Disease transmission, infectious; Infection control, standards; attitude of health personnel; operating rooms,
microbiology

Introduction
Healthcare associated infections place a significant
economic burden on the healthcare system.1,2 Infection
control (IC) practices are paramount to minimizing
healthcare associated infections. However, low
compliance with Universal Precautions (UP) and
Standard Precautions (SP) has been reported in a number
of studies. Not many of these studies are from low and
middle income countries, which may have cultural,
managerial, financial and environmental factors that
could influence compliance differently from developed
countries. Even fewer of these studies specifically
investigate the practices of healthcare workers (HCWs)
in the operating department (OD). This study sought to
determine baseline attitude towards and compliance
with infection control guidelines among HCWs in the
OD of a Jamaican teaching hospital.
Health care-associated infections, particularly those
that are surgery-related, are important causes of perioperative morbidity and mortality, prolonged hospital
stay and increased costs.1,2 HCWs may be responsible
for patient-to-patient transmission of infection. In
addition, there is the risk of patient-to-practitioner
transfer that may result in life- or career-threatening
consequences. Infection control interventions, such as
hand hygiene, safe disposal of needles, use of gloves,
gowns and facemasks where appropriate, are vital for
prevention and limitation of nosocomial infections
and form an important part of modern OD policies.3,4
However, these policies are only effective if consistently
practiced by HCWs and compliance has been shown
to be suboptimal in numerous international studies.5-7
Compliance rates from as low as 30% for facemask
use and 38% for use of eye protection have been
reported.8 Hand washing, the most basic of infection
control measures, has been reported to be adhered to
only approximately 40% of the time.6
Int J Infect Control 2012, v8:i3 doi: 10.3396/ijic.v8i3.023.12

The risk of suboptimal compliance may be increased
in developing countries like Jamaica due to such
factors as inadequate funding for infection control
educational programs, high patient load per HCW,
crowded operating rooms, and inadequate resources
(e.g., personal protective equipment (PPE), sharps
containers, operating theatre scrubs and hand
wash detergent dispensers). The authors’ personal
observation and complaints from infection control
personnel suggested that non-compliance was a
significant problem in our hospital. This study aims to
establish baseline attitude towards and compliance
with specific OD guidelines resulting in data from
which appropriate interventions may be constructed.
Methods
The University Hospital of the West Indies (UHWI) is
a university-affiliated teaching institution located in
Kingston, Jamaica and is a tertiary care referral centre
for the entire island. There are seven multi-purpose
operating rooms in the OD that are managed by the
Department of Surgery. An infection control policy
manual was drafted by the Department of Surgery
to detail the existing protocols aimed at achieving
infection control in the OD. Although infection control
protocols were enforced by OD staff, there were no
structured infection control education programs at the
time of the study.
Approval was obtained from the local ethics committee
at the UHWI to interview HCWs for this study. We
created a database of all HCWs performing duties
at the OD between March 1 and May 30, 2009. We
excluded those who were: responsible for drafting
infection control policies, unwilling to participate in
the study; and non-clinical OD personnel, e.g. porters.
Permission to participate in this study was sought from
any HCW who met the inclusion criteria.
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A standardized self-administered questionnaire was
used as the instrument to collect information from the
participants. Data were collected on demographic
variables and participants’ awareness of the existence
of their own OD infection control manual. Participants’
attitude and compliance regarding specific infection
control policies were examined and recommendations
for improving compliance were solicited. For hand
washing and use of gloves, participants were asked
about their practice with regards to exposure to body
fluids. For use of gowns and eye protection, participants
were asked about their practice with regards to
procedures or patient care activities that were likely
to generate splashes or sprays of body fluids. For the
use of facemasks, participants were asked about their
attitudes and practices in relation to non-scrubbed
personnel only. Attitudes were assessed using a 5 point
Likert-type scale (strongly agree, agree, don’t know,
disagree, strongly disagree), and practice with a 4 point
scale (always, usually, occasionally, never). Regarding
attitude, ‘strongly agree’ and ‘agree’ responses were
considered ‘favourable’ whilst ‘disagree’ and ‘strongly
disagree’ responses were considered ‘unfavourable’.
Regarding compliance, ‘always’ and ‘usually’ were
considered ‘compliance’ whilst ‘occasionally’ and
‘never’ were considered ‘noncompliance’, except in
the case of recapping of needle, where the reverse
would apply.
The Statistical Package for Social Sciences (SPSS)
version 12.0 and STATA version 10 were used for
storage and analysis of the data. Descriptive statistics
were generated as appropriate. Chi-squared and
Fisher’s exact tests were used to assess associations
as well as t-tests used to compare means between
variables of interest.
Results
Demographics
The questionnaire was completed by 132 HCWs,
90 doctors (68%), and 42 nurses (32%). This sample
represented 74% of the total population of HCWs
working full-time in the OD during the study period
(73% of doctors and 75% of nurses). There were 56
males (42%), most of whom were physicians (n=54).
Almost 70% of respondents were between the ages of 21
and 39 years. The majority of respondents were within
10 years of graduating from their respective programs
Int J Infect Control 2012, v8:i3 doi: 10.3396/ijic.v8i3.023.12
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(60% among physicians and 74% among nurses).
Anaesthetists (35%), obstetrician/gynaecologists
(18%), and general surgeons (18%) were the largest
groups of HCWs among the physicians.
Acquaintance with the Infection Control OD Manual
Sixty-eight participants (52%) knew of the existence of
an infection control manual for the OD, however, only
23 (18%) had actually read it. Nineteen percent (19%)
stated that they had never been taught any infection
control policies for the OD. Most HCWs obtained their
knowledge of the recommended practices through oral
communication with colleague nurses in 86 (65%)
cases and doctors in 59 (45%) cases. Yet others gained
information from their own research in 67 (51%),
signs in the OD in 41 (31%) and formal presentation/
training courses in 37 (28%) cases.
Attitude and Compliance with Specific Guidelines
Handwashing
Ninety-six percent (96%) of respondents strongly
agreed that hand-washing is the most effective method
of preventing the spread of infection (Table I). In
practice, 87% claimed that they always and 13%
usually wash their hands after touching body fluids.
However, 27% of respondents (31% physicians and
15% nurses) admitted that they could get frustrated
into not washing their hands when antiseptic soap is
not readily accessible (Table II).
Use and Disposal of Sharps
The vast majority of respondents, 86%, agreed with the
UP guideline that needles should never be recapped
(Table III). However, in actual practice, only 16, 12%,
of respondents stick rigidly to the guideline (i.e., never
recap) while 42% occasionally recap. On the other
hand, 39% usually and 7% always recap their used
needles.
Facemasks
Despite the fact that only 68% of respondents agreed
with the policy that ‘facemasks should always be worn
by non-scrubbed staff’, the declared rate of compliance
with the policy was high (86%).
Changing Clothes When Leaving Theatre
Although 70% of all respondents agreed with changing
clothes on exit and re-entry into the OD, only 55%
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Table I. Distribution of Attitude Rates by Occupation
Strongly
Agree

Agree

Don’t
know

Disagree

Strongly
Disagree

Hand washing*

50 (56%)

35 (39%)

---

5 (5%)

---

Gloves*

83 (92%)

7 (8%)

---

---

---

Facemask§

25 (28%)

25 (28%)

10 (11%)

30 (33%)

---

Eye protection*

83 (93%)

6 (7%)

---

---

---

Gowns*

73 (85%)

13 (15%)

---

---

---

Changing clothes on exit
and re-entry to the OD

26 (29%)

30 (34%)

3 (3%)

24 (27%)

6 (7%)

Hand washing*

31 (74%)

11 (26%)

---

---

---

Gloves*

39 (93%)

3 (7%)

---

---

---

Facemask§

27 (66%)

12 (30%)

1 (2%)

1 (2%)

---

42 (100%)

---

---

---

---

Gowns*

38 (95%)

2 (5%)

---

---

---

Changing clothes on exit
and re-entry to the OD

30 (74%)

5 (12%)

1 (2%)

4 (10%)

1 (2%)

Physicians

Nurses

Eye protection*

*Use on exposure to body fluids
§
Use by non-scrubbed personnel

were compliant with this guideline. There was marked
disparity between responses from physicians and
nurses. Nurses had a greater favourable- attitude rate
(85%) than physicians (63%) and were more likely to
be compliant (68% vs. 49%). Among the physicians,
the anaesthetists had the lowest favourable-attitude
(32%) and compliance rates (7%) with this policy.

attending to patients where splashes of body fluids
were likely. However, only 56% declared compliance
with use of eye protection, 52% amongst physicians
and 65% amongst nurses. Ninety-eight percent (98%)
of physicians and nurses stated that they wore gloves
and 83% that they wore gowns, when touching nonintact skin.

Personal Protective Equipment (PPE) Eye Protection, Gloves and Gowns
PPE refers to a variety of barriers and masks used to
protect mucous membranes, airways, skin, and clothing
from contact with infectious agents (gloves, gowns,
eye shields). All respondents agreed that the use of
eye protection, gloves and gowns was necessary when

Overall, nurses had both a significantly higher rate
of favourable-attitude towards the guidelines than
physicians (p<0.001) and a greater tendency to be
compliant with them (p=0.008). Only 17% of all
participants were compliant with all seven infection
control policies: physicians 13% and nurses 26%.
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Table II. Distribution of Compliance Rates by Occupation
Always

Usually

Occasionally

Never

78 (87%)

12 (13%)

---

---

3 (3%)

8 (9%)

16 (18%)

61 (70%)

Gloves*

45 (50%)

43 (48%)

2 (2%)

---

Facemasks§

41 (46%)

35 (39%)

13 (15%)

---

Eyeprotection*

24 (27%)

22 (25%)

22 (25%)

21 (23%)

Gowns*

27 (31%)

43 (49%)

18 (20%)

---

7 (8%)

45 (51%)

33 (37%)

4 (4%)

18 (20%)

26 (29%)

24 (27%)

21 (24%)

37 (88%)

5 (12%)

---

---

3 (7%)

1 (3%)

2 (5%)

34 (85%)

Gloves*

36 (86%)

5 (12%)

1 (2%)

---

Facemasks§

27 (64%)

10 (24%)

4 (10%)

1 (2%)

Eyeprotection*

13 (32%)

13 (32%)

13 (32%)

1 (3%)

Gowns*

26 (62%)

12 (29%)

4 (9%)

---

2 (5%)

7 (17%)

21 (50%)

12 (28%)

19 (51%)

6 (16%)

12 (33%)

---

Physicians
Handwashing*
Frustated into not
washing hands

Recapping Needles
Changing clothes on on exit and
re-entry to the OD
Nurses
Handwashing*
Frustated into not
washing hands

Recapping needles
Changing clothes on on exit and
re-entry to OD
* Use on exposure to body fluids
§
Use by non-scrubbed personnel

Recommendations for improving HCWs knowledge
and compliance with infection control policies
Respondents were requested to select one or more
of the listed recommendations as well as include any
other(s) they wished. To improve HCW’s knowledge
of matters related to OD infection control policies,
79% recommended formal training sessions, 70%

Int J Infect Control 2012, v8:i3 doi: 10.3396/ijic.v8i3.023.12

recommended providing reading materials, and 23%
suggested requiring certification of competence. To
improve HCWs compliance with the policies, 72%
recommended providing evidence-based proof of the
policies, 37% recommended appealing to HCWs selfdiscipline, and 37% recommended the implementation
of sanctions.
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Table III. Classification of respondents’ attitude and practice with common IC guidelines
Attitude

Practice

Favourable

Unfavourable

Compliant

Non-compliant

Handwashing

127 (96%)

5 (4%)

127 (100%)

0

Use of gloves

132 (100%)

0

129 (98%)

3 (2%)

Use of gowns

130 (100%)

0

108 (83%)

22 (7%)

Eye protection

131 (100%)

0

72 (56%)

57 (44%)

Use of facemasks by
non-scrubbed personnel

89 (68%)

31 (24%)

113 (86%)

18 (14%)

Changing clothes on exit
and re-entry to OD

91 (70%)

35 (27%)

69 (55%)

57 (45%)

Not re-sheathing needles

113 (86%)

18 (14%)

70 (53%)

61 (47%)

Discussion
Our study confirmed that HCWs in the OD at the
UHWI had suboptimal levels of compliance with
standard infection control guidelines: only 17% of all
participants were compliant with all seven infection
control policies. This is in keeping with the findings
of general studies on HCW compliance with infection
control policies conducted in developed nations.7-10
The study also supported previous reports that HCWs
are selective in their adherence to individual guidelines.
Wide variations in compliance with individual
infection control guidelines have been reported in
many studies. For hand-washing, compliance rates
range from 27-86%, with a mean of 52%.10 Regarding
PPE, Gammon et al. reported that glove, gown and eye
protection compliance rates were, on average, 62%
(range 11-98%), 57% (range 8-93%), and 38% (range
0-92%), respectively.10 Gammon also found the mean
compliance rate for facemask use to be 30% (range
4-55%).
These various studies, done over large regions and
over a long span of time, reflect the ubiquitous and
intractable nature of the problem of non-compliance
with infection control guidelines. As humans are at the
centre of the problem, theories of human behaviour
applied to the data obtained in these studies may
Int J Infect Control 2012, v8:i3 doi: 10.3396/ijic.v8i3.023.12

provide insight into the underpinnings of noncompliance and assist with the design and formulation
of interventions. These acts of non-compliance are
referred to as ‘violations.’11 Violations are defined
as deliberate actions that are not intended to cause
harm but that do deviate from established protocols
or practice. Beatty and Beatty classify these violations
into one of three areas: routine violations (tolerated by
the organizational culture of the workplace and are
not intended to cause harm), exceptional violations
(atypical actions of individuals that are not tolerated
by the organizational culture, and are not intended to
do harm), and malevolent acts (intended to do harm
and are usually criminal; these are rare).12 The origin
of these violations is in attitudes and motivation.13 An
approach that has been used to examine violations
is referred to as the theory of planned behaviour
(TPB).14,15 The TPB states that a person’s intention
to engage in a given behaviour can be predicted by
three factors: attitude to behaviour, which reflects
the person’s beliefs about the possible consequences
of the behaviour, subjective norm, which reflects the
perceived level of social approval for the behaviour;
and perceived behavioural control, which reflects the
person’s beliefs about the level of control he or she has
over the behaviour. The TPB, and its three predictors
of behaviour, appears applicable to the data obtained
from this study.
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Attitude to behaviour
For a number of the policies inquired into, favourable
attitude correlated with compliance and unfavourable
attitude with non-compliance. Examples of the former
include hand-washing (favourable attitude - 96%,
compliance - 87% always and 13% usually), and use
of personal protective equipment, (gloves: favourable
attitude – 100%, compliance - 98%; and gowns:
favourable attitude - 100%, compliance - 83%). An
example of the latter is ‘changing clothing on exit and
re-entry to the OD’; overall, only 70% of respondents
agreed with this requirement and only 55% reported
always/usually complying with it. This correlation was
even more striking for one subcategory of respondents,
namely anaesthetists: only 32% of anaesthetists agreed
with it and only 7% declared compliance with it. A
possible reason for this is that anaesthetists, particularly
those on emergency duty, often have concurrent
responsibilities which extend beyond the confines
of the OD; they may find the frequent changing of
clothing inconvenient and, in emergency situations,
potentially dangerous, due to the inevitable time delay.
Opposition to this policy may be strengthened by the
perception that this policy is not based on credible
scientific evidence.16,17
Subjective norm
Subjective norm appears to be an influential factor
in determining respondents’ compliance with the
policy requiring non-scrubbed staff to routinely wear
facemasks. This is thought to be so because, despite
a low percentage of respondents (68%) agreeing with
the policy, 86% of them reported that they routinely
wore a facemask. The low agreement with the policy
may be due to general scepticism of the scientific
evidence-base for this practice.18-20 However, at
the UHWI, senior nursing and medical colleagues
generally request strict adherence to this policy
and this expectation may underpin the high level of
compliance amongst the respondents.
Perceived behavioural control
An example of perceived behavioural control is
thought to be provided by the results obtained in
regard to the wearing of eye protection. Although all
respondents agreed with the policy, only 56% always
or usually comply with it. This may be attributed to
the frequent unavailability of these specialized masks,
Int J Infect Control 2012, v8:i3 doi: 10.3396/ijic.v8i3.023.12
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most likely a result of financial constraints, a factor
which, outside of the lobbying by staff, is generally
beyond their control.
Of particular interest, and requiring greater analysis,
is the discrepancy between the attitude and behaviour
of respondents regarding the re-sheathing of needles.
This is especially important because of the high risk of
transmission of blood-borne infections associated with
needle-stick injuries. Globally, needle stick injuries
(NSIs) are the most common source of occupational
exposures to blood and the primary cause of bloodborne infections of HCWs.21,22 The two most common
causes of NSIs are two-handed recapping (resulting
in 10-25% of injuries) and the unsafe collection
and disposal of sharps waste.23,24 The results showed
that despite the fact that 86% of respondents agreed
with the UP/SP guideline that needles should never
be re-sheathed after use, as many as 46% admitted
to regularly re-sheathing their needles. Two reasons
which may account for this are: ‘convenience’ –
they may want to re-use the syringe/needle unit
(e.g., anaesthetists caring for a surgical patient often
administer drugs in incremental or repeat doses rather
than by a single bolus), in which case they would not
wish to leave it uncapped for fear of accidental NSI,
and ‘perceived low safety risk’ – respondents may feel
that they can safely re-sheath their needles without
sticking themselves. Also, regarding this guideline, the
HCW acts as an independent practitioner and assumes
greater latitude to not comply with the guideline as the
risk of NSI during re-capping is to oneself only and not
to a colleague or patient. Both ‘attitude to behaviour’
and ‘perceived behavioural control’ appear to be
underlying factors influencing this behaviour.
Why nurses had significantly greater favourableattitude (p<0.001) and compliance rates (p=0.008)
than their physician counterparts is unclear. It may be
that physicians assume greater latitude to question the
basis and importance of specific guidelines, especially
those they consider to be based more on tradition
than on their efficacy in reducing the transmission of
infection. Staff and trainee nurses, on the other hand,
have a greater tendency to stick more rigidly to the
dictates of the OD nurse manager and established
practices.
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Education-related recommendations were the ones
most frequently proposed by respondents to improve
HCWs’ knowledge of the OD infection control
policies. Others included certification of competence
in infection control prior to OD assignments and the
provision of a clear and accessible OD infection control
manual. The fact that only 18% of respondents had ever
read the OD infection control manual supports the
need for the latter recommendation. It must be noted,
however, that the guidelines inquired into in this study
were well-known UP/SP and other standard practices
which are readily evident once one is assigned to the
OD. While education and knowledge are obviously
important, studies have shown that education and
knowledge improvement, by themselves, does not
always translate to improved compliance.8 Rather, the
chances of successful intervention may be improved
by incorporating the behaviour theories in planning
an intervention program. Compliance can also be
improved by highlighting consequences and using
senior personnel as mentors, to promote social
approval of these behaviours. Other interventions
which can be used to supplement education programs
include providing data on hospital acquired infections,
reinforcing protocols vigorously and regularly
monitoring infection control practices.
Limitations
The major limitation of this study was that the assessment
of compliance with infection control guidelines was
based on the respondents own determination and
admission rather than independent observation of
their actual practice. It could be expected that HCWs
would over-report their level of compliance with
infection control policies in an effort to please their
supervisors. The study is also limited by the fact that it
is a single-centre survey.
Conclusions
In conclusion, this study demonstrates that HCWs
in the OD at the UHWI have reported sub-optimal
levels of compliance with selective infection control
practices. This is in keeping with results from
international studies. The study further demonstrated
that discrepancies exist between, on the one hand,
HCWs’ attitude towards a guideline, and, on the
other hand, their actual practice. This suggests that
multiple and, at times, complex factors may be at
Int J Infect Control 2012, v8:i3 doi: 10.3396/ijic.v8i3.023.12
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play in determining a HCW’s behaviour, which, in
turn, might explain why compliance to infection
control precautions is internationally suboptimal,
and the problem so intractable to various forms
of interventions. While educating HCWs on
matters relating to infection control is an important
intervention, an awareness of the factors which
determine human behaviour and application of these
theories to individual guidelines may be necessary for
there to be significant improvements in compliance.
Further studies will then be necessary to evaluate the
efficacy of any intervention administered.
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