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Abstract

Background: Patient safety culture is an important factor in determining hospitals’ ability to address and reduce
the occurrence of adverse events (AEs). However, few studies have reported on the impact of nurses’ perceptions
of patient safety culture on the occurrence of AEs. Our study aimed to assess the association between nurses’
perception of patient safety culture and their perceived proportion of adverse events.

Methods: A cross-sectional survey was carried out among 2295 nurses employed in thirty-two teaching hospitals in
Iran. Nurses completed the Persian version of the hospital survey of patients’ safety culture between October 2018
and September 2019.

Results: Positive Response Rates of overall patient safety culture was 34.1% and dimensions of patient safety
culture varied from 20.9 to 43.8%. Also, nurses estimated that the occurrence of six adverse events varied from
51.2–63.0% in the past year. The higher nurses’ perceptions of “Staffing”, “Hospital handoffs and transitions”,
“Frequency of event reporting”, “Non-punitive response to error”, “Supervisor expectation and actions promoting
safety”, “Communication openness”, “Organizational learning continuous improvement”, “Teamwork within units”,
and “Hospital management support patient safety” were significantly related to lower the perceived occurrence at
least two out of six AEs (OR = 0.69 to 1.46).

Conclusions: Our findings demonstrated that nurses’ perception regarding patient safety culture was low and the
perceived occurrence of adverse events was high. The research has also shown that the higher level of nurses’
perception of patient safety culture was associated with lowered occurrence of AEs. Hence, managers could provide
prerequisites to improve patient safety culture and reduce adverse events through different strategies, such as
encouraging adverse events’ reporting and holding training courses for nurses. However, further research is needed to
assess how interventions addressing patient safety culture might reduce the occurrence of adverse events.
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Background
Adverse events (AEs) have become one of the most
serious threats for patient safety and quality of care in
hospitals. The World Health Organization defines them
as errors that occur during nursing care, which cause
measurable injury or damage to patient, not related to
the underlying disease [1]. Such events may involve
errors of medication or equipment, delays in taking
therapeutic choices, misdiagnosis, infection, loss of
device, and others [2] which could have a negative
impact on patients’ safety and quality of care.
In the US, medical error has ranked as the third most

common cause of death [3]. Moreover, they cause disabil-
ity, injury and even death amongst patients globally [4],
besides of raising the medical and hospitalization costs in
developing and developed countries [2, 5].
Even though there are many medical advances in

treatment and diagnosis, AEs are still a huge problem
for staff and patients because these treatments and
diagnosis are often highly complex and can be affected
by many different issues involving human error and hospital
systems [2].
There is a growing body of literature that has

estimated the AEs incidence rate in different countries.
For instance, a recent systematic review has shown that
2.9 to 21.9% of patients have experienced AEs [2]. Kang,
et al. (2016) estimated that 36–57% of nurses have
reported at least one of four AEs in the last 12 months
[6]. In another study in China, 47.8–75.6% of nurses
reported that AEs had happened in the past year [7]. In
a recent national study in Iran, 29.1% of nurses experi-
enced AEs in the past six months [8]. According to a
systematic review in 2019, the prevalence of AEs in Iran
was 10 to 80% [5]. Another systematic review of 48
studies using the Global Trigger Tool revealed the
occurrence of AEs varied between 7 and 40% [9].
We understand that errors can be unavoidable; they

result from a broken barrier of the system that involve
them since the buying of the acquisition of the material
to its administration. Then, it does not work to blame
individuals or a punitive conduct to avoid AEs. To
improve patient safety is important to make emphasis to
system improvement [10].
Experts in the field viewed patient safety as being at

the center of healthcare quality. Hence, they carried out
a huge amount of work to improve systems for patient
safety, including the perception of the culture of patient
safety by professionals. Patient safety culture defines
“management and staff values, beliefs, and norms about
what is important in a health care organization, how
organization members are expected to behave, what
attitudes and actions are appropriate or inappropriate,
and what processes and procedures are rewarded and
punished, concerning patient safety” [11].

In healthcare organizations, in particular, in the hospi-
tals, the culture of patient safety relies on communications
based on reciprocal trust, suitable information flows,
organizational learning, common perceptions of the
importance of safety, commitments of leadership, as well
as management of the organization, and the presence of a
non-punitive strategy to deal with the occurrence of AEs
and error reporting [12].
Patient safety is a new concept in Iranian hospitals.

Nevertheless, from 2009 in the Iranian healthcare
system, initiatives such as hospital accreditation, clinical
governance and patient safety friendly hospitals have
been introduced as frameworks to improve safety and
quality in-hospital care [13]. In Iranian hospitals, the
lack of an active, systematic and national error reporting
mechanism is a major problem causing not reporting
errors being very common. As yet heath care workers re-
port errors passively and voluntary through the manually
reporting forms. In addition, to reduce adverse events the
strategy of root cause analysis is implementing by
hospitals of Iran [14].. Errors reporting by nurses not only
included no incentive, but for some severe errors the
offender may be blamed or punished by managers in
many Iranian hospitals, without considering the reasons
for such errors [15, 16]. Although hospitals provide
patient safety training courses, there is no coherent
curriculum in the field of patient safety in nursing
education in universities [17].
Establishing patient safety culture at the heart of all

healthcare settings has been suggested as the key factor
in improving patient safety with the potential to stop
errors from happening [18]. Some studies have
conducted in the field of linking of nurses’ perception of
patient safety culture with the occurrence of AEs. Wang
et al. (2014) demonstrated the association of improve-
ments in patient safety culture with a lower incidence of
the AEs [7]. Hwang (2011) also reported the greater
patient safety culture and fewer AEs [19]. Farup (2015)
found that there was a negative correlation between AEs
and patient safety culture [20]. Previous studies have
found that developing a positive patient safety culture,
such as a non-punitive environment, lead to voluntary
reports of near misses and errors [21–23].
Although, several studies have reported the relation-

ship between nurses’ perception of patient safety culture
and the occurrence of AEs, up to now, there has been
no study conducted in Iran. Most studies have also
estimated the frequency of AEs at the level of the single
units and based on reporting systems. Identifying the
types of AEs and its prevalence has an important role in
planning for prevention [5]. Unfortunately, despite the
considerable damages caused by AEs, there is little evi-
dence about the role and impact of patient safety culture
in developing countries, and hence, these countries do
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not have a good understanding of the patient safety
culture status in their hospitals [24].
Therefore, considering the importance of AEs and its

relationship with patient safety culture, this study aims
to assess the association between nurses’ perception of
patient safety culture and the perceived proportion of
AEs in teaching hospitals in Iran. The research questions
were:

� What is the level of perception of patient safety
culture among Iranian nurses working in teaching
hospitals?

� What is the nurses’ perceived proportion of AEs?
� Does nurses’ perception of patient safety culture

impact on their perception of the AEs?

Our research is based on the hypothesis that higher
level of nurses’ perception of patient safety culture
would be associated with lowered perceived of AEs.

Methods
Study design
A nationwide cross-sectional study was conducted
between October 2018 and September 2019.

Setting
Iran includes 31 provincial centers (or capital), of which
five centers randomly were selected. There are in total of
570 public hospitals throughout Iran. Of the 570 public
hospitals, 150 are teaching hospitals. Only teaching hospi-
tals were included in this study. The selected cities and
hospitals were similar in terms of demographic and socio-
economic status. Convenient sampling was used to select
teaching hospitals including 32 hospitals in selected
centers. Tabriz (8 hospitals), Tehran (16 hospitals), Qazvin
(6 hospitals), Esfahan (7 hospitals), Hamedan (7 hospitals)
were included in this study. Out of 32 studied hospitals,
seven hospitals were large hospitals (> 300 beds), 15
medium hospitals (100–300 beds) and ten small hospitals
(less than 100 beds). The units included were general
wards, intensive care units and emergency departments.

Participants
The target population included nurses working in the
units. The inclusion criteria to select the nurses were as
follows: 1) The full-time nurses, 2) Nurses with more
than one year’s work experience in the current hospital,
3) Working in the clinical post, and 4) Nurses who ac-
cepted to participate of the study. A convenience sam-
pling method was applied to select nurses. Totally, 4500
questionnaires were distributed, 3450 (64.7%) nurses
returned the questionnaires and 2295 (51.1%) question-
naires were completed accurately. The demographic in-
formation of both the complete and incomplete

questionnaires was analyzed using χ2 tests, with no sig-
nificant differences found.

Instruments
Data were collected using the three following
instruments:

Demographic questionnaire
Demographics and work variables of participants in-
cluded questions related to gender, age, marital status,
working unit, educational level, work experience (years),
and work time (hours per week) and hospital size (num-
ber of beds).

Patient Safety culture
We used the Persian version of Hospital Survey of Pa-
tients’ Safety Culture (HSOPSC), which was translated
and modified to suit the Iranian system by Moghri et al.
[25]. The HSOPSC (the original U.S. English version
2010) was developed and tested by the Agency for
Healthcare Research and Quality in 2004 [11].
The HSOPSC consists of 42 items that measure 12 pa-

tient safety culture dimensions: “Communication open-
ness” (3 items), “Feedback and communication about
errors” (3 items), “Frequency of events reported” (3
items), “Handoffs and transitions” (4 items), “Manage-
ment support for patient safety” (3 items), “Non-punitive
response to error” (3 items), “Organizational learning/
continuous improvement” (3 items), “Overall perception
of patient safety” (4 items), “Staffing” (4 items), “Super-
visor/manager expectations and actions promoting
safety” (4 items), and “Teamwork across and within
units” (4 items). All items measured were based on 5-
point Likert response scales of agreement (strongly dis-
agree to strongly agree) or frequency (never to always),
so the mean score of each dimension could be
calculated.
We calculated the positive response rate (PRR) to

analyze the positive attitudes towards patient safety cul-
ture among nurses. First, a PRR for each item from the
responses related to “strongly agree/agree” or “always/
most of the time”. Therefore, for the calculation of the
PRR of each of the dimensions, the initial phase has
been the computation of the PRR for each item and sub-
sequently calculation of the mean PRR among each item.
Accordingly, it is possible to calculate the mean PRR of
the overall patient safety culture [7]. PRRs of 75% and
above, between 50 and 75% and less than 50% are con-
sidered as representing areas of strength, neutral and
areas requiring improvement, respectively [26, 27]. The
internal consistency reliability estimated with Cronbach’s
coefficient alpha of the original English version ranged
between 0.63 and 0.84 [11], whereas for the Persian ver-
sion, it ranged between 0.57 and 0.80 [25]. In this study,
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Cronbach’s coefficient alpha values ranged from 0.76 to
0.82.

Adverse events
To collect AEs data, a range of methods - all of which
have their own advantages and disadvantages - are rou-
tinely used: the review of the nursing or medical record,
reporting systems, direct observations, patient interviews,
and estimate of the nurses [7, 28]. For this study, we
looked at the estimates of AEs at a nurse’s individual level.
This method meant we could gather lots of accurate data
over a short period of time without fear of punishment
[29]. The disadvantages of using this method are well doc-
umented and include respondent bias and recall bias [28].
However, it has been found that the nurses’ estimated “pa-
tient fall” frequency over one year was more accurate than
systematically assessed data and was concordant with con-
tinuously assessed data over the same time frame [30].
The usefulness and accuracy of this method have been
confirmed in other researches [].
We chose to focus on the six AEs which happen most

frequently in hospitals and nurses are required to report
on [7, 14]: Pressure ulcer, Patient fall, Adverse drug
event, Surgical wound infection, Patients or their family
complaints, and Infusion or transfusion reaction. We
asked the nurses to indicate whether they had experi-
enced AEs in the last year. We used a 7-level rating sys-
tem estimated by nurses. The AEs frequency rated
“everyday = 6”, “several times a week = 5”, “once a week
= 4”, “several times a month = 3”, “once a month or less
= 2”, “several times a year = 1”, and “never happen = 0”
in the past year using a 7-level rating scale estimated by
nurses.

Data collection
The data was collected by all authors and three trained
research assistants during morning and evening shifts.
Before completing the questionnaire by the nurses, the
investigators informed them about the purpose and sig-
nificance of the study. Our data collection method was
to ask nurses to fill out a paper-based survey, either at
home or at work. Beforehand we worked closely with
the hospital administration to plan and co-ordinate data
collection and ensure we achieved a maximum response
rate. We didn’t provide any incentives for nurses to fill
out the questionnaire.

Data analysis
The participants’ demographic characteristics, nurses’
perception of patient safety culture dimensions, and the
frequency of AEs were described using descriptive statis-
tic indicators such as frequency, percentage, standard
deviation (SD), and mean. Sex categories of frequencies
of AEs were entered as response variables after it was

dichotomized into “never happened = 0” (response of
never happened) and “had happened = 1” (response of
“several times a year”, “once a month or less”, “several
times a month”, “once a week”, “several times a week” or
“everyday”) based on a previous study [7].
In the next stage, the logistic regression analysis

models were used for the determination of the associ-
ation of explanatory variables (twelve dimensions of the
patient safety culture) with the variable of response
(AEs). For the first step, bivariate regression models
were performed for each AE as the dependent variable
and 12 patient safety culture dimensions as independent
variables. For the second step, we used multiple logistic
regression models with one type of AE and 12 patient
safety culture dimensions alongside with the control of
all nurses’ demographic variables. Significance level was
considered 0.05.

Results
We presented sample characteristics in Table 1. Most of
the participants were female (79.7%) and married
(51.8%), and had a bachelor of science in nursing degree
(77.4%). Nurses were between 21 and 63 years old, and
the mean age was 34.14 (SD = 7.07) years. The largest
age group was 31–40 years old (46.6%). More than half
of the nurses worked in general wards (56.8%). Most of
the nurses (65.3) worked 44 or fewer hours per week.
Nearly 70% of nurses had less than 11 years’ experience
with an average experience of 8.96 (SD = 6.77) years.
The PRRs and mean scores of patient safety culture di-

mensions and the overall score are presented in Table 2.
Mean (SD) scores for patient safety culture dimensions
ranged from 3.31 (0.73) to 2.63 (0.82) and the PRRs
ranged from 20.9 to 43.8%. The PRRs of patient safety cul-
ture dimensions were all less than 50% and the overall
PRR was 34.1%. The PRR of “Teamwork within units”
(PRR = 43.8%) was the highest followed by “Organizational
Learning/ Continuous Improvement” (PRR = 42.7%). The
PRR of “Hospital Handoffs and Transitions” (PRR =
20.9%) was the lowest.
Table 3 reports the prevalence of AEs. The majority of

participants reported that six AEs happened “several
times a year”, followed by “once a month or less”. A few
participants stated that AEs happened “once a week”,
“several times a week” and “every day”. Only 3.9% of
nurses reported that Adverse drug events occurred “sev-
eral times a week” and 7.8% nurses reported it occurred
“every day”.
After merging the six kinds of AEs frequency into a bi-

nomial variable, the nurses reported AEs occurrence of
63.0% (Patients or their family complaints) to 51.2% (Pa-
tient fall) during the past year; 60.8% Adverse drug
events, 54.8% Surgical wound infection, 53.6% Pressure
ulcer, and 51.2% Infusion or transfusion reaction.
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The results of multiple logistic regression models are
presented in Table 4. Results for the unadjusted model
and an adjusted model for potentially confounding
demographic factors are reported. After controlling the
confounding effects of demographic factors, the results
did not change significantly. The full results of logistic
regression models are shown in the additional file 1.
“Frequency of event reporting” and “Non-punitive re-
sponse to error” associated with all the AEs. “Teamwork
across Hospital Units”, “Feedback Communication about
Error”, and “Overall Perception of Safety culture” were
not correlated with any of the AEs. The variance of OR
is from 0.69 (the odds of patients or their family com-
plaints were 69.0% as large for each unit increase in the
score of “Hospital Handoffs and Transitions”) to 1.46
(the odds of adverse drug events were 146% as large for

each unit increase in the score of “Non-punitive Re-
sponse to Error”).

Discussion
The present study is the first comprehensive research to
determine the relationship between nurses’ perception of
patient safety culture and the perceived occurrence of
AEs among Iranian nurses at an individual level.
Based on the results, the overall score of PRR for pa-

tient safety culture was 34.1%. Moreover, the PRR scores
for all dimensions of patient safety culture were lower
than 50%. These findings show that patient safety cul-
ture in teaching hospitals is poor and needs urgent im-
provement. Decision-makers must focus on the areas
such as teamwork across hospital units, overall percep-
tions of safety and communication openness. This is
possibly because of patient safety culture is a relatively
new concept in Iranian hospitals and has not been fully
recognized. In this regard, a study in Iran has reported
several challenges and obstacles to implement and inte-
grate a positive safety culture. Those challenges included
inadequate organizational infrastructure, insufficient
leadership effectiveness, inadequate efforts to keep pace
with national and international standards, and oversha-
dowed values of team participation [17].
Recently, a systematic review revealed that the patient

safety culture level in Iranian hospitals is low which is in
line with our findings [24]. These findings contradicted
with Raeissi et al [32] and Khoshakhlagh et al [33] stud-
ies’ results, which revealed that PRR scores of patient
safety culture dimensions in the investigated hospitals is
higher than the findings in our study. In addition, the
overall level of the patient safety culture of this study is
lower when compared with studies in other countries;
46.7% in Ethiopia [26], 54.7% in China [7], 52.9% in
Taiwan [34], 52.2% in the Netherlands [35], 52.9% in
Jordan [36], 51.8% in Japan [34], 54% in Palestine [37],
62% in the USA [35], and 49.1% in Saudi Arabia [27].
The differences are possibly caused by variations in
organizational as well as cultural behaviours which affect
patient safety perception in each country. It is possible
that such countries had better organizational commit-
ment, management value, leadership and also relation-
ships between hospital personnel. Another probable
reason could be the developed economy of these coun-
tries, leading to many countries tackling patient safety is-
sues earlier in comparison with Iran. Regular training
courses which are monitored and constantly improved
would emphasise the importance of teamwork and
thereby help nurses improve patient safety culture.
“Hospital Handoffs and Transitions” was the lowest-

rated dimensions for patient safety culture. This finding
is consistent with the results of studies carried out in
Lebanon [38], Jordan [36], Japan [34], and Ethiopia [39].

Table 1 Demographic characteristics of nurses (n = 2295)

Variables N (%)

Gender

Male 468 (20.4)

Female 1827 (79.6)

Marital status

Single 1106 (48.2)

Married 1189 (51.8)

Age (in years)

21–30 840 (36.6)

31–40 1070 (46.6)

> 40 385 (16.8)

Experience (in years)

1–5 922 (40.2)

6–10 615 (26.8)

> 10 758 (33.0)

Hours worked per week

≤ 44 1498 (65.3)

> 44 797 (34.7)

Education in nursing

Bachelor degree 1777 (77.4)

Master degree or PhD 518 (22.6)

Current work unit

Critical care unitsa 533 (23.2)

Emergency department 458 (20.0)

General wardsb 1304 (56.8)

Number of beds

≤ 200 856 (37.3)

200–499 1040 (45.3)

> 499 399 (17.4)
a-CCU, ICU, NICU, PICU, Post ICU; b-Internal, surgical, obstetrics, pediatrics, and
Orthopaedics, cardiology, psychiatry
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Besides, a systematic review showed that in 36% of the
reviewed studies (N = 12) the “Handoffs and transitions”
dimension rated as weak [40].
Health organisations often target ‘hospital handoffs

and transitions’ for quality improvement because hospi-
tals experience safety incidents in this high-risk area,
leading to important information being lost and patient
care being fragmented [41].
One of the other dimensions that had low PRR was

the “Supervisor/Manager Expectations Action Promoting
Safety” (second lowest in the present research). This re-
sult was in accordance with other studies’ findings. One
of these studies, performed in Iran, suggested that super-
visor/manager expectations and actions promoting pa-
tient safety is necessary to improve patient safety culture
in hospitals [33]. In order to increase and improve hos-
pitals’ safety culture, we need to see a shift in staff’s
values, beliefs, and behaviour which needs to match ex-
pected values of patient safety culture. However, for this
to happen, senior executives, leaders, and supervisors
need to support and help drive change [38].

Our study results demonstrated that the nurse-
reported occurrence of AEs is high with 51.2–63.0% of
nurses experienced the occurrence of such AEs over the
last year. It is imperative to have accurate monitoring of
in-hospital AEs, including via retrospective record re-
views, in order to implement and evaluate evidence-
based strategies to reduce AEs and ultimately, patient
harm. Moreover, it is necessary that the nurses improve
their communication skills and hospital managers estab-
lish an electronic health record mechanism for detecting
and monitoring the AEs.
In addition, there are three other comparable studies, all

of which found the same levels of AEs reported by nurses
as our study did. Abadi et al. (2017) found between 59 and
76% of nurses have experienced at least one of six defined
AEs [14]. In a recent study in Iran 48.0% of nurses had ex-
perienced adverse events in the past 6months [42]. Kang,
et al (2016) reported 36–57% rates of incidence in at least
one of four AEs in the past year [6]. A study conducted in
China has estimated the nurse-reported occurrence of
AEs as between 47.8–75.6% in the past year [7]. Kakemam

Table 2 The mean scores and positive response rate of patient safety culture

Patient safety culture dimensions Mean (SD) PRRa% Judgment

Organizational learning continuous improvement 3.31 (0.73) 42.7 Requiring improvement

Teamwork within units 3.27 (0.78) 43.8 Requiring improvement

Feedback and communication about error 3.24 (0.74) 41.1 Requiring improvement

Non-punitive response error 3.14 (0.82) 38.4 Requiring improvement

Frequency event reporting 3.10 (0.74) 37.7 Requiring improvement

Hospital management supports 3.09 (0.63) 34.9 Requiring improvement

Staffing 3.02 (0.66) 34.7 Requiring improvement

Teamwork across hospital units 2.97 (0.54) 29.7 Requiring improvement

Overall perceptions of safety 2.93 (0.54) 31.5 Requiring improvement

Communication openness 2.84 (0.64) 27.2 Requiring improvement

Supervisor/manager expectations action promoting safety 2.71 (0.65) 26.5 Requiring improvement

Hospital handoffs and transitions 2.63 (0.82) 20.9 Requiring improvement

Overall patient safety culture 3.02 (0.34) 34.1 Requiring improvement
a Positive Response Rate (PRR)

Table 3 Estimated adverse events in the past year among nurses (n = 2295)

Adverse events Never
happened
N(%)

Several times a
year
N(%)

Once a month or
less
N(%)

Several times a
month
N(%)

Once a
week
N(%)

Several times a
week
N(%)

Everyday
N(%)

Pressure ulcer 1065 (46.4) 675 (29.4) 273 (11.9) 122 (5.3) 46 (2.0) 81 (3.5) 33 (1.3)

Patient fall 1125 (49.0) 792 (34.5) 215 (9.4) 47 (2.0) 31 (1.4) 54 (2.4) 31 (1.4)

Adverse drug events 900 (39.2) 819 (35.7) 338 (14.7) 100 (4.4) 37 (1.6) 58 (2.5) 43 (1.9)

Surgical wound infection 1037 (45.2) 681 (29.7) 286 (12.5) 149 (6.5) 51 (2.2) 42 (1.8) 49 (2.1)

Infusion or transfusion
reaction

1121 (48.8) 737 (32.1) 241 (10.5) 74 (3.2) 29 (1.3) 43 (1.9) 50 (2.2)

Patients or family
complaints

849 (37.0) 747 (32.5) 299 (13.0) 157 (6.8) 74 (3.2) 103 (4.5) 66 (2.9)
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Table 4 Bivariate and multiple logistic regression results of the relationship between dimensions of patient safety culture and
adverse events

Unadjusted (bivariate) models Adjusted (multiple) models

OR (95% CI) p OR (95% CI) p

Pressure ulcer

Organizational learning-continuous improvement 0.67 [0.58–0.78] < 0.001 0.69 [0.59–0.81] < 0.001

Non-punitive response to error 1.34 [1.19–1.50] < 0.001 1.27 [1.12–1.43] < 0.001

Staffing 0.82 [0.71–0.95] 0.009 0.79 [0.68–0.92] 0.003

Hospital handoffs and transitions 0.70 [0.62–0.80] < 0.001 0.75 [0.66–0.85] < 0.001

Frequency of event reporting 0.76 [0.67–0.86] < 0.001 0.77 [0.68–0.88] < 0.001

Patient fall

Organizational learning-continuous improvement 0.72 [0.62–0.83] < 0.001 0.75 [0.64–0.87] < 0.001

Teamwork within units 1.18 [1.03–1.36] 0.021 1.16 [1.01–1.35] 0.041

Non-punitive response to error 1.11 [0.99–1.24] 0.080 1.14 [1.01–1.28] 0.036

Staffing 0.76 [0.65–0.88] < 0.001 0.74 [0.64–0.87] < 0.001

Hospital management support for patient safety 0.79 [0.68–1.93] 0.003 0.75 [0.64–0.88] 0.001

Frequency of event reporting 0.85 [0.75–0.95] 0.006 0.88 [0.78–0.99] 0.044

Adverse drug events

Supervisor expectation & actions promoting safety 0.77 [0.66–0.90] 0.001 0.79 [0.68–0.93] 0.005

Teamwork within units 1.28 [1.11–1.49] 0.001 1.29 [1.11–1.50] 0.001

Communication openness 0.80 [0.68–0.94] 0.007 0.78 [0.68–0.94] 0.007

Non-punitive response to error 1.49 [1.32–1.68] < 0.001 1.46 [1.29–1.65] < 0.001

Staffing 0.79 [0.68–0.93] 0.003 0.77 [0.65–0.89] 0.001

Hospital handoffs and transitions 0.76 [0.66–0.86] < 0.001 0.79 [0.69–0.90] < 0.001

Frequency of event reporting 0.76 [0.67–0.86] < 0.001 0.78 [0.68–0.88] < 0.001

Surgical wound infection

Communication openness 0.80 [0.69–0.94] 0.006 0.79 [0.68–0.93] 0.004

Non-punitive response to error 1.36 [1.21–1.53] < 0.001 1.35 [1.20–1.52] < 0.001

Staffing 0.81 [0.70–0.94] 0.004 0.78 [0.67–0.91] 0.002

Hospital management support for patient safety 0.81 [0.69–0.95] 0.009 0.80 [0.68–0.94] 0.007

Hospital handoffs and transitions 0.84 [0.74–0.95] 0.005 0.86 [0.76–0.98] 0.025

Frequency of event reporting 0.78 [0.69–0.88] < 0.001 0.77 [0.68–0.88] < 0.001

Infusion or transfusion reaction

Supervisor expectation & actions promoting safety 0.82 [0.71–0.96] 0.011 0.84 [0.72–0.97] 0.022

Non-punitive response to error 1.25 [1.12–1.40] < 0.001 1.23 [1.09–1.38] 0.001

Hospital handoffs and transitions 0.80 [0.71–0.90] < 0.001 0.82 [0.73–0.94] 0.003

Frequency of event reporting 0.74 [0.65–0.83] < 0.001 0.75 [0.66–0.85] < 0.001

Patients or their family complaints

Supervisor expectation & actions promoting safety 0.69 [0.59–0.81] < 0.001 0.73 [0.62–0.85] < 0.001

Communication openness 0.84 [0.71–0.98] 0.032 0.84 [0.71–0.99] 0.034

Non-punitive response to error 1.39 [1.23–1.57] < 0.001 1.35 [1.12–1.53] < 0.001

Staffing 0.87 [0.75–1.02] 0.086 0.83 [0.71–0.98] 0.026

Hospital handoffs and transitions 0.68 [0.59–0.77] < 0.001 0.69 [0.60–0.79] < 0.001

Frequency of event reporting 0.82 [0.72–0.93] 0.002 0.85 [0.74–0.97] 0.015

CI Confidence interval, OR Odds ratios

Kakemam et al. BMC Nursing           (2021) 20:60 Page 7 of 10



et al. found that 29.1% of Iranian nurses experienced AEs
in the past six months [8]. A systematic review has re-
ported the occurrence of the AEs between 2.9–21.9% [2].
The reasons for the high prevalence of AEs among nurses
can due to workload, inappropriate shifts, longer work
hours [43], high stress and long work hours that can make
the occurrence of AEs [8].
Our study confirms the research hypothesis that

higher level of nurses’ perception of patient safety cul-
ture was associated with lowered perceived of AEs. Ac-
cording to our findings in the multiple logistic models,
the higher nurses’ perceptions of “Staffing”, “Hospital
handoffs and transitions”, “Frequency of event report-
ing”, “Non-punitive response to error”, “Supervisor
expectation and actions promoting safety”, “Communi-
cation openness”, “Organizational learning continuous
improvement”, “Teamwork within units”, and “Hospital
management support patient safety” were significantly
related to lower the perceived occurrence at least two
out of six AEs. Surprisingly, a study conducted in Norway
demonstrated that there was an inverse association be-
tween patient safety culture and AEs [20]. In a study of
Mardon et al. (2010) they observed that those hospitals
which scored higher on the patient safety culture survey
reported fewer cases of AEs [44]. Also, another study in
China showed the relationship between improvements in
the patient safety culture with a decreased incidence of
AEs [7]. A study in Palestinian hospitals found that in
units where the staff have more positive patient safety cul-
ture perception, less AEs were seen [37]. Another study
examined the relationship between patient safety culture
and missed nursing care, showed higher ratings of patient
safety culture were associated with less missed nursing
care [22]. Also, a study conducted in Iran, showed that
higher level of patient safety culture was associated with
higher intention to report errors [16].

Strengths and limitations
This research, to our knowledge, was the first to ex-
plore the relationship of the perception of nurses of
patient safety culture and the perceived proportion of
AEs in the hospital context in Iran. Though the re-
search empowered by numerous advantages such as
multi-site settings and a big sample size with thirty-
two of the teaching hospitals in Iran taking part, sev-
eral shortcomings need to be considered when inter-
preting the findings. Firstly, we used convenience
sampling methods for recruiting nurses. However,
multiple centers were selected to increase the
generalizability of present results and our sample rep-
resented the majority of the teaching hospitals in
Iran. Secondly, the findings of the study relies on per-
ceptions of both the patients safety culture and the
occurrence of AEs. Nurses may over-or underestimate

the numbers AEs or patient safety culture items be-
cause of fear of punishment by hospital management.
Thirdly, the cross-sectional design of this study, only
provided a ‘snapshot’, limiting conclusions of causal-
ity. Further research, using other designs such as lon-
gitudinal and controlled studies, is needed to
determine the effectiveness of patient safety culture
and further evaluate causality relationships. Finally,
this study chose the nurses’ estimates to assess the
frequencies of AEs which may not be accurate. Evans
(2009) found that many AEs are not reported, for a
range of reasons [45]. Nevertheless, Barbara et al.
suggest that estimates of the frequency of AEs over
the last 12 months are reliable. Collecting actual AEs
data through the hospitals would increase the reliabil-
ity of the data and provide more meaningful results
from which to take action.

Conclusions
This study examined the relationship between nurses’ per-
ception of patient safety culture and the perceived propor-
tion of AEs in teaching hospitals in Iran. Our findings
illustrated that nurses’ perception of the patient safety cul-
ture was weak and the perceived proportion of AEs re-
ported by nurses was high over the last year. Our study
revealed that higher level of nurses’ perception of patient
safety culture was associated with lowered occurrence of
AEs. In particular, staffing, hospital handoffs and transi-
tions, frequency of event reporting, non-punitive response
to error, supervisor expectation and actions promoting
safety, communication openness, organizational learning
continuous improvement, teamwork within units and hos-
pital management support patient safety are important
factors of patient safety culture which associated with the
occurrence of AEs. Therefore, the conventional culture of
blaming or punishing healthcare professionals for AEs
could be replaced with a non-punitive culture to develop
nurse’s initiative to report AEs voluntarily. Hospitals need
to develop interventions to improve patient safety culture.
In addition, the nurses need to improve their communica-
tion skills and hospital managers need to establish an
electronic health record mechanism for detecting and
monitoring the AEs.
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