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health care, and the establishment of a safety culture could potentially improve
patient safety. The present study aimed to evaluate the patient safety culture in
the radiodiagnosis units of two tertiary centers in Nigeria.
Materials and Methods: This study was conducted on the health workers in
the radiodiagnosis units of Nnamdi Azikiwe University Teaching Hospital in
Nnewi and University of Nigeria Teaching Hospital in Enugu, Nigeria during
May-July 2017. Data collection tool was the hospital survey on patient safety
culture (HSOPSC), a validated questionnaire by the Agency for Health
Research and Quality (AHRQ). Data analysis was performed in SPSS version
17.
Results: Response rate in the HSOPSC was 70%. In total, 55.4% of the
respondents were radiographers, and 41.1% rated patient safety culture as
favorable. The highest range of the reported events was 3-5 (28.6%). The
composite with the highest positive response was ‘teamwork within units’
(81.3%), while the dimension of ‘events reported’ had the lowest frequency.
Results of t-test indicated no significant association between the positive
responses in the present study and benchmark of AHRQ.
Conclusion: According to the results, the patient safety culture in the studied
tertiary institutions was barely above average. Therefore, it is recommended
that improvements be made in patient safety culture through emphasis on the
dimensions of ‘staffing’, ‘non-punitive response to error’, ‘communication
openness’, and ‘frequency of events reported’.
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Introduction
Safety culture is a term that was first used in the
Summary Report on the Post-accident Review Meeting
on the Chernobyl Accident in 1988 (1). It is a process
through which safety is managed in the workplace as
reflected in the shared attitudes, beliefs, perceptions,
and values of employees regarding safety (2).
Patient safety is defined as diminishing the risk of
unnecessary harm to an acceptable level in healthcare
procedures (3). Considering that medical errors are
inevitable in medical practice (4), the establishment of
a patient safety culture in healthcare organizations
could potentially improve patient safety (3). Human
error, environmental factors or technological failures
are not the only causes of adverse medical events, and

organizational policies and standards have repeatedly
been shown to predate catastrophe (5). It has been
emphasized that patient safety is an aspect of healthcare
delivery, which is non-negotiable as far as the welfare
of Nigerians are concerned. Therefore, healthcare
providers have been enjoined to prioritize patient safety
in their practice (6).
Radiodiagnosis units are important sections in every
hospital. In these units, various types of human,
radioactive, and material resources are utilized to
achieve accurate diagnosis. A high level of patient
safety culture is required in these units as any error may
lead to dispensing excess radiation, which is a major
risk factor for cancer (7). Therefore, measuring the
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level of patient safety culture practice in radiodiagnosis
units is generally regarded as the first step toward the
improvement of healthcare delivery (8).
In the current literature, most patient safety and
quality improvement efforts have only been reported on
an international level in the Nigerian pharmacy
department in Bayelsa state.
The present study aimed to evaluate the level of
patient safety culture in the radiodiagnosis units of two
Nigerian tertiary centers and compare the results with
the benchmark complied by the Agency for Health
Research and Quality (AHRQ) (9).

expectations and actions) was eliminated from the
study, and the other dimensions were further evaluated
with the Cronbach’s alpha of 0.50.
Data analysis was performed in SPSS version 17
using descriptive statistics for the demographic
variables (n=8) of the respondents and t-test to assess
the mean differences in the positives responses for
comparison with the benchmark of the AHRQ. In all
the statistical analyses, P-value of 0.05 was considered
significant.

Materials and Methods

In total, 80 questionnaires were distributed among the
participants, and 56 questionnaires were completed
with the response rate of 70%. Among the respondents,
50% were male, and 50% were female. In terms of the
professional status, 55.4% of the respondents were
radiographers, 14.2% were radiologists, 3% were
nurses, and 25% were clerical staff.
The majority of the respondents (53.5%) had worked
in the radiodiagnosis unit for 1-5 years. The longest
working hours among the respondents (35.7%) was 119 hours.
In various units, 42.7% of the participants rated the
patient safety level to be favorable. The highest number
of the events reported was 3-5 as indicated in 28.6% of
the responses. In addition, 19.6% of the responses
demonstrated no reported events.
According to the information in Table 1, the highest
positive response was in the dimension of ‘teamwork
within units, followed by ‘communication and
feedback’,
‘organizational
learning-continuous
improvement’, and the components of the general
perception of the safety culture. On the other hand, the
lowest positive responses belonged to the dimension of
the ‘frequency of the events reported’.

This prospective, cross-sectional study was
conducted at the radiodiagnosis units of Nnamdi
Azikiwe University Teaching Hospital in Nnewi and
University of Nigeria Teaching Hospital in Enugu,
Nigeria during May-July 2017. These tertiary
institutions are located in the south-east of Nigeria. The
choice of these hospitals was based on the fact that they
are referral centers that employ the services of a large
number of healthcare professionals across various units,
including the selected units in the present study. Total
population of the healthcare personnel in the
radiodiagnosis units was estimated at 80, which was
determined as the sample size of the research.
Data collection tool was the hospital survey on
patient safety culture (HSOPSC) questionnaire, which
has been developed by the AHRQ. The questionnaire
was pilot tested and revised before its release in
November 2004 (3). The reliability of HSOPSC has
been confirmed at the Cronbach’s alpha of 0.62-0.85
(range: 0.63-0.84) (10), demonstrating that the items
and dimensions in the survey are psychometrically
sound on the individual, unit, and hospital levels (11).
In addition, the validity of HSOPSC has been
calculated at 61.57%. According to the AHRQ, the
questionnaire could be used at a unit level, as well as a
hospital level, with some variables eliminated at the
unit level (nine remaining variables).
HSOPSC includes independent, dependent, and
control variables. The independent variables at unit
level are the ‘overall perception of patient safety’,
‘management
expectations
and
actions’,
‘communication and feedback’, ‘communication
openness’, ‘staffing’, ‘teamwork within units’,
‘organizational learning-continuous improvement’,
‘frequency of events reported’, and ‘non-punitive
response to error’. In this scale, patient safety culture is
considered to be the dependent variable, and the control
variables include age, gender, healthcare experience
(years), education level, working hours per week,
patient access, and staff position.
A pilot study was carried out with respect to the
present study, and the Cronbach’s alpha for the nine
dimensions of patient safety culture were determined at
a unit level (range: 0.29-0.76). With the Cronbach’s
alpha of 0.29, the dimension of ‘management
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Results

Table1: Responses in Percentage

Variables
Teamwork within
Units
Staffing
Organizational
Learning-Continuous
Improvement
Non-punitive Response
to Error
Communication and
Feedback
Communication
Openness
Frequency of Events
Reported
Overall Perception

Positive
Neutral
Negative
Responses Responses Responses
81.3

8.5

10.3

38.4

22.3

38.8

70.2

14.3

15.5

39.3

23.2

37.5

77.4

10.1

12.5

47

12.5

40.5

32.2

44.6

23.2

60.4

12.3

27.3

According to the information in Table 2, there was no
significant difference between the positive responses in
the present study and the AHRQ benchmark.
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to provide
the services,
Table2: Mean Difference between Positive Responses of Study and AHRQ
Benchmark
Variables
T-test
P-value
Present Study vs. AHRQ*
-1.933
0.095
(2016)
*AHRQ: Agency for Health Research and Quality

Discussion
The present study was conducted at a unit level on
the health workers in the radiodiagnosis units of two
tertiary institutions in Nigeria. According to the
literature, the adequate response rate in this regard is
more than 60% (12), and the response rate in the
current research was 70%. As our findings reflect the
views of radiodiagnosis health workers toward the
safety culture, they could lay the groundwork for the
further implementation or improvement of various
dimensions of the patient safety culture. It is also
noteworthy that our study has been the first to be
conducted in the aforementioned units in Nigeria.
Nevertheless, the results need to be discussed with
reference to the surveys at a hospital level in other
healthcare sections in addition to radiodiagnosis units.
As a multi-disciplinary section, teamwork in
radiodiagnosis units is essential to enabling effective
work flow and the subsequent patient safety through
utilizing all the available relating to human and material
resources. According to the results of the present study,
the highest score in patient safety culture belonged to
the dimension of ‘teamwork within units’ (81.3%),
which is in line with the study in (9) conducted at a
hospital level on the health workers in all the hospitals
in the United States using HSOPSC. Furthermore, our
findings are consistent with the results in (3), which
was research performed on 211 health workers in three
major hospitals in Gambia, as well as a study in Iran
(2), which was conducted at a hospital level to assess
the current status of the patient safety culture in an
Iranian hospital. In both mentioned studies, data were
collected using the HSOPSC.
Another study in this regard (13) was carried out in
the pharmacy unit of a tertiary hospital in Bayelsa state
(Nigeria) on 25 pharmacy staff using a selfadministered questionnaire. Similarly, the obtained
results demonstrated the high rate of the teamwork
components of the patient safety culture. Therefore, it
could be concluded that teamwork is significantly
effective in enhancing the patient safety culture in
hospitals. The importance of this dimension could be
attributed to the provision of care services, which
requires efficient teamwork and cooperation on a daily
basis in radiodiagnosis units.
According to the current research, the components of
staffing (sufficient staff in proportion to the workload,
working longer hours than necessary for the patients,
employment of temporary staff, and working in crisis
mode and providing rapid services within a short time)
had a low rate of positive responses (38.4%). In
contrast, employment was restricted in the studied
tertiary centers due to not replacing the staff who failed
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which might have contributed
to poor staffing. Nevertheless, the finding is in
congruence with the reports in (2) and (3). On the other
hand, the rate of staffing with regard to the patients
safety culture was reported to be slightly above average
in (9) and (12).
In the present study, the positive responses were
below average in the dimensions of ‘frequency of
events reported’, ‘non-punitive response to error’, and
‘communication openness’, with the minimum values
observed in the ‘frequency of events reported’. In the
studied health centers, the individual who made the
error during the shifts would be written up instead of
submitting the errors; as such, the staff members were
concerned about reporting the adverse events in the
unit. Other influential factors in the poor positive
responses in this regard were derogatory health policies
and oppression of some healthcare providers by their
superiors (14).
Various health professionals were employed in the
studied unit and were faced with the headship of a
particular health professional occasionally against their
wishes. Our findings are consistent with the study in
(15) although it was conducted at a hospital level.
Accordingly, it is imperative to enhance the mentioned
areas by improving the healthcare system that supports
submitting the errors instead of reprimanding the
individual responsible for the error due to their work
shift (9). It is also notable that the patient safety culture
dimension of ‘non-punitive response to error’ has been
reported to be below average in the AHRQ benchmark,
as well as the study in (13), which was conducted
among 25 pharmacy staff in a tertiary hospital in
Bayelsa State (Nigeria) using a self-administered
questionnaire to measure the practice of the patient
safety culture in the hospital units.
Consistent with the AHRQ benchmark, the overall
perception of the health workers in the current research
toward the patient safety culture was above average (9).
This implies that the health workers in the present study
acknowledged the importance of the patient safety
culture, which resulted in the proper collaboration and
high positive response to the dimension of ‘teamwork
within units’.
The results of t-test showed no significant difference
between the mean positive responses in the present
study and AHRQ benchmark. Therefore, the patient
safety culture in the current research was in accordance
with the standards of the AHRQ; nonetheless, further
improvement is required in some dimensions.
The implication of the present study is that patients
may not be entirely safe in the selected healthcare units
due to the high rate of the positive responses in the
dimension of ‘teamwork within units’ and low rate of
the positive responses in the dimension of ‘nonpunitive response to error’. Furthermore, the low rate of
positive responses in the dimension of the ‘frequency of
events reported’ indicated that the healthcare team
members might cover adverse events, which is likely to
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cause patient harm. Therefore, the patient safety culture
must be properly addressed in the radiodiagnosis units
of the studied centers. On the other hand, effective
measures should be taken to prevent the dispensing of
excess radiation, which is inevitable as the adverse
events in this regard may lead to repeated or prolonged
radiodiagnostic investigations.

and feedback about errors’, and overall perception of
the patient safety culture by the health workers were
above average. Nevertheless, further improvement is
required in the areas of ‘staffing’, ‘non-punitive
response to error’, ‘communication openness’, and
‘frequency of the events reported’ in order to avoid the
possible risks associated with radiodiagnosis.

Conclusion
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