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Abstract

Background: Trauma quality improvement (QI) has resulted in decreased trauma mortality and
morbidity in high-income countries and has the potential to do the same in low-and middle-income
countries. Effective implementation of QI programs relies on a foundational culture of patient
safety; however, studies on trauma-related patient safety culture in Sub-Saharan Africa remain
scarce. This study assesses baseline patient safety culture in Cameroon to best identify
opportunities for improvement.
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Materials and Methods: Over a 3-week period, the Hospital Survey on Patient Safety Culture
(HSOPSC) was administered in 3 hospitals in the Littoral region of Cameroon. Percentages of
positive responses (PPRs) were calculated across 42 items in 12 survey dimensions. A mixed-
effects logistic regression model was used to summarize dimension-level percentages and
confidence intervals.

Results: A total of 179 trauma-related hospital personnel were surveyed with an overall response
rate of 76.8%. High PPRs indicate favorable patient safety culture. Of the 12 dimensions evaluated
by the HSOPSC, 9 had a PPR below 50%. Dimensions particularly pertinent in the context of
quality improvement include Non-Punitive response to Errors with a PPR of 25.8% and
Organization Learning—Continuous Improvement with a PPR of 64.7%.

Conclusion: The present study elucidates an opportunity for the development of trauma patient
safety culture in Cameroon. Low PPR for Non-punitive Response to Errors indicates a need to
shift cultural paradigms from ascribing individual blame to addressing systemic shortcomings of
patient care. Moving forward, data from this study will inform interventions to cultivate patient
safety culture in partnering Cameroonian hospitals.

Keywords

Trauma; Quality improvement; Patient safety culture; Survey; Low-and middle-income countries;
Cameroon

Introduction:

Trauma remains one of the leading causes of death worldwide. Of the nearly six million
injury-related deaths that occur each year globally, over 90% occur in low- and middle-
income countries (LMICs).1:2 Trauma-related mortality and morbidity continues to grow
with the increasing use of motor vehicles, inadequate road infrastructures, and limited traffic
and occupational safety legislation.3-> Although deaths due to trauma exceed that of HIV,
malaria, and tuberculosis combined, the issue has not received adequate prioritization as a
global health epidemic.

It is estimated that improvements in trauma care in LMICs could save two million lives each
year.” Sub-Saharan Africa (SSA), in particular Cameroon, is heavily impacted by trauma-
related mortality and represents an important target for quality improvement (QI).6:8.2
Effective implementation of QI programs is best facilitated by developing a central culture
of quality and patient safety, which encompasses the collective attitudes, values, and
expectations of hospital personnel to reduce medical errors and adverse events.1011 Ag
described by the Institute of Medicine, progress in patient safety requires a movement away
from assigning blame to individuals and encouraging the scrutinization of underlying,
systemic causes of medical error.12.13 The development of a robust patient safety culture is a
crucial step to improving healthcare systems, and measuring the existing patient safety
culture amongst hospital personnel is the first step to identifying areas for improvement.14

Studies on trauma-related patient safety culture in SSA are scarce, and there is currently no
baseline data on patient safety culture in Cameroonian hospitals.1>-1° The majority of
existing studies assessing patient safety culture amongst hospital personnel in SSA countries
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have been qualitative.16:18 Although these studies may provide more detailed knowledge on
the intricacies of patient safety culture, quantitative approaches allow for serial evaluations
to track improvements following interventions to strengthen patient safety culture.

As part of an effort to introduce hospital-based trauma QI initiatives in Cameroon, we
sought to evaluate patient safety culture in three partnering Cameroonian hospitals using the
Hospital Survey on Patient Safety Culture (HSOPSC) developed by the Agency for
Healthcare Research and Quality (AHRQ). This tool has been applied and validated in
various countries and settings, and has demonstrated to be useful in identifying
shortcomings and strengths in hospital staff patient safety culture.13 The aim of this study
was to obtain a baseline assessment of existing patient safety culture strengths and
weaknesses, which will be used to build trauma quality improvement initiatives.

Materials and Methods

Study Design and Setting

A cross-sectional approach was used to assess patient safety culture amongst healthcare
professionals involved in trauma patient care at three francophone hospitals in the Littoral
region of Cameroon. Cameroon is a low-income country, with a GDP per capita of 1533.7
USD (2018).20 The Littoral region has an estimated population of 3.3 million, with 124
inhabitants per square kilometer.21:22 The selected hospitals included a small-capacity
mission hospital, a medium-sized regional referral hospital, and a large-capacity tertiary
hospital. These are three of four hospitals currently participating in a long-term trauma
quality improvement initiative with the Cameroonian Ministry of Public Health, University
of Buea, and University of California, Los Angeles to improve trauma patient outcomes in
Cameroon. The remaining location could not be evaluated due to safety concerns during the
time of the study. A validated French version of the HSOPSC was administered throughout
the month of June 2019.

Study Instrument

The HSOPSC assesses patient safety culture using 42 items across 12 dimensions.These
dimensions include Overall Perceptions of Patient Safety, Communication Openness,
Feedback & Communication About Error, Teamwork Within Units, Teamwork Across
Units, Handoffs & Transitions, Supervisor/Manager Expectations & Actions Promoting
Patient Safety, Management Support for Patient Safety, Non-punitive Response to Errors,
Staffing, Organizational Learning—Continuous Improvement, and Frequency of Events
Reported. Each of these dimensions consists of several positively or negatively worded
individual questionnaire items that respondents assess on a 5-point Likert scale. Indicators of
strong patient safety culture include attitudes of shared responsibility, transparent and non-
punitive error reporting, support of leadership, and effective communication within and
across functional hospital units.23 The French translation of HSOPSC has been validated and
applied in France.?4 It has also been applied in Tunisia, another francophone LMIC.25
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Study Sample

The target population of this study included all hospital personnel who were directly
involved in trauma patient care. The criteria captured various roles, including physicians,
nurses, nurse aides, and “other” personnel, such as care technicians and support staff.
Departments involved in trauma patient care included Surgery (General, Orthopedic,
Urology, and Otolaryngology), Emergency Medicine, Intensive Care Unit (ICU),
Anesthesiology, and Unspecified (no department-specific job assignment). Personnel who
were on extended administrative leave, post-graduate resident interns, or rotating medical
students were excluded from participating in the survey study.

Survey Procedure

A list of personnel in each trauma-related department at the medium and large-capacity
hospital was generated by the respective department’s Charge Nurse according to the
inclusion criteria. Due to the small capacity and rural context of the mission hospital,
personnel are assigned to various departments on a rotating basis, and trauma patients often
require an “all hands-on-deck” approach. The roster to be surveyed therefore included all
hospital personnel involved in patient care and was generated by the hospital’s Chief
Medical Officer. The total survey population size was determined by totaling the numbers
from each department roster. Written informed consent was obtained from all participants in
the study. Self-administered questionnaires were completed anonymously by study
participants and turned in to the respective departments’ Charge Nurse or directly to study
administrators upon completion.

Data Analysis

Responses were interpreted per AHRQ standards by calculating percentage of positive
responses (PPR) for each of the 42 items. A positive response on the Likert scale was
defined as a 4 or 5 for positively worded items such as “We are actively doing things to
improve patient safety” and 1 or 2 for negatively worded questions such as “We have patient
safety problems in this unit.26 Higher PPRs are representative of stronger patient safety
culture. Composite PPRs for each of the 12 dimensions were generated by summing the total
number of positive responses in the dimension and dividing it by the total number of
responses in the dimension. In order to compute confidence intervals for the dimensions,
which were comprised of multiple items, a mixed-effects logistic regression model was
used.

Differences in the PPRs between demographic groups for each dimension were assessed
using mixed-effects logistic regression. Reported p-values are based on an omnibus test for
differences in the proportions across groups, with significant findings (p < 0.05) indicating
that one or more groups demonstrate a reliably different proportion of positive responses.

Every two years, the AHRQ publishes HSOPSC data, most recently in 2018, with data from
630 US Hospitals and 382,834 respondents. Given the extensive history of HSOPSC data
collection since the conception of the AHRQ in 2005, the dataset is used as a benchmark for
US and other high-income country hospitals to evaluate their own patient safety culture. In
this study, we present Cameroonian data alongside US data for context. However, this data is
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not meant to encourage direct comparison, which would not be appropriate between
hospitals of different resources and culture.?’

Ethical Approval

Ethical clearance was provided by the University of California, Los Angeles Institutional
Review Board and the University of Buea Institutional Review Board. A signature and
hospital approval seal was provided by the hospital directors at each site for administrative
clearance to conduct the surveys.

Results

Study Participant Characteristics

Across the three sites, out of 233 trauma-related hospital personnel, a total of 179 (76.8%)
were surveyed (Table 1). There were 21 (11.7%) participants from the mission hospital, 40
(22.3%) from the regional referral hospital, and 118 (65.9%) from the large-capacity tertiary
hospital. The largest proportion of respondents came from the Emergency department
(44.6%), followed by Surgery (27.4%). By role, the largest group of respondents were
nurses (53.7%), followed by physicians (19.2%).

HSOPSC Response Overview

Overall dimension-level scores showed that Staffing, which includes items evaluating the
appropriateness of staff workload, had the lowest PPR at 24.1% (Table 2). The second-
lowest PPR occurred in Non-Punitive Response to Errorwith a PPR of 25.8%. Meanwhile,
Teamwork within Units had the highest score at 65.1%, followed by Organizational
Learning for Continuous Improvement at 64.7%. Of the 12 dimensions evaluated, three had
a majority of participants providing positive responses. With regards to Patient Safety Grade,
60.5% of respondents rated their hospital patient safety as “Acceptable.” Meanwhile, 15.3%
gave ratings of “Very Good” or “Excellent,” and 24.2% gave ratings of “Poor” or “Failing.”
In terms of error reporting, 70.4% of respondents had not officially reported an adverse
event in the past year, while 15.1% reported one to two adverse events.

Mixed Effects Logistical Regression

A significant difference existed in PPRs between roles (physician, nurse, caretaker, etc.) for
the Communication Openness dimension, with caretakers having the highest PPR at 56.7%,
and physicians having the lowest at 35.3% (Figure 1). Significant differences also existed in
PPRs between departments (Surgery, ED, Anesthesiology, etc.) for several dimensions,
including Feedback & Communication About Error, Teamwork within Units, Handoffs &
Transitions, and Frequency of Events Reported. The ICU reported the highest PPR for
Feedback and Communication About Errorand Teamwork Within Units at 66.7% and
82.1%, respectively. Meanwhile, Anesthesiology reported the lowest PPRs for the same
dimensions at 31.0% and 50.0%, respectively. For Handoffs and Transitions, departmentally
unspecified personnel from the mission hospital reported the highest PPR at 57.1%, while
Anesthesiology had the lowest PPR at 21.4%. Overall, Anesthesiology frequently reported
the lowest PPR in dimensions with statistically significant inter-departmental differences.

J Surg Res. Author manuscript; available in PMC 2021 November 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Ding et al. Page 6
Amongst groups of staff members divided based on years of experience in their respective
roles, significant differences in PPR only existed within the Non-punitive response to error
dimension. Interestingly, those with <1yr of experience had the lowest PPR at 8.9%,
compared to 3-4 years of experience having the highest PPR of 35.5%.

Discussion

Although many studies have looked into structure, process, and outcome measures of patient
safety, few studies quantitatively assess patient safety culture in Sub-Saharan Africa.28 To
our knowledge, this is the first study to assess patient safety culture in Cameroon. Our
baseline assessment of three Cameroonian hospitals suggests there is a significant
opportunity to further develop trauma-related patient safety culture. Of the 12 cultural
dimensions assessed, nine had PPRs below 50%. In particular, we found that Staffing had
the lowest PPR, meaning that less than a quarter of respondents felt there was adequate
staffing to handle the workload required to maintain optimal patient safety. Within this
dimension, PPR for the survey statement “We have enough staff to handle the workload”
was particularly low at 17.0%. This is consistent with qualitative data on patient safety
culture in two East African countries, in which interviewees described being spread too thin
and overworked as having major negative impacts on patient safety.18 Although staffing
constraints are commonplace in healthcare settings, issues of human resource limitations
seem to fall disproportionately on LMICs. Our data reflects staff members’ perception of
these limitations, with the largest proportional difference in PPRs between Cameroon and
US hospitals (Figure 2).

The second-lowest PPR was Non-Punitive Response to Errors, indicating that punitive error
culture is still pervasive in trauma care at our partnering Cameroonian hospitals.
Interestingly, an HSOPSC study done in Peru showed similar areas of weakness, with the
lowest PPR rates reported for Staffing followed by Non-Punitive Response to Error.2°
Relative weakness in Non-Punitive Response to Errors is not unique to LMICs, as 2018 US
data also showed this dimension to have the lowest PPR. These findings highlight a
particular aspect of culture that must be targeted in order for quality improvement initiatives
to be successful. Cultures of hierarchy and blame can act as barriers to transparent error
reporting and scrutinization of systems-level causes of adverse patient outcomes.16:18 There
must be a shift away from assigning blame to healthcare providers and towards a higher
level of scrutiny on systemic shortcomings that allowed these errors to occur in the first
place. Such a shift in ideology in the healthcare setting was first described by James Reason
in his “Swiss cheese model,” which illustrates how many systemic safeguards and defenses
must be breached in order for an error to consequently impact patient safety. Errors are
ultimately not a consequence of personal failures, but failures on multiple systemic levels, or
“slices.”30

However, a culture of punitive error reporting cannot be viewed in isolation from other
cultural norms of the healthcare setting. In a recent report, the Care Quality Commission of
England recognized that hierarchical culture discourages staff members from speaking out
about errors and incidents impacting patient safety.31:32 In our data, we found that
“Experience within Role” had significant within-group differences in PPR for Non-Punitive
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Response to Error, where staff members across all roles with <1 year of experience had the
lowest PPR at 8.9%. Although this phenomenon may be due to a self-perceived level of
scrutiny amongst new staff members working in a novel environment, it can also be an
indication of hierarchical culture in which years of experience denotes seniority amongst
staff. Qualitative studies of healthcare staff in the Democratic Republic of Congo and East
Africa indicate hierarchical culture is a major factor that negatively impacts patient safety by
discouraging transparent error reporting.16:18 Thus, initiatives targeted at improving non-
punitive error reporting must be multifaceted and work towards reducing entrenched
workplace hierarchies.

On the other hand, survey data revealed some areas of strength in patient safety culture. The
higher PPR for Teamwork within Units suggests that a majority of staff members feel
cohesive, respected, and supported by others within their department. This dimension of
patient safety culture also received the highest PPRs in US hospitals, suggesting that within-
group dynamics and cohesiveness may be inherently more conducive to clear
communication and teamwork. One variable that had significant within-group variability for
Teamwork within Units was at the department level, with ICU having the highest PPR at
82.1%. Although it is difficult to qualitatively extrapolate reasons for the ICU’s particularly
high teamwork ratings, some factors cited in studies include: the team-centric and high-
pressure nature of ICU patient care, rejection of within-team hierarchies, and reliance on
protocols as factors that encourage favorable within-unit teamwork in 1CUs.33:34 Such
qualities, particularly non-hierarchical, team-based care and a reliance on protocols, can be
leveraged and generalized to improve the quality of trauma care.

Lastly, the high PPR for Organizational Learning suggests that interventions to improve
patient safety have the potential to gain traction and affect change in Cameroonian hospitals.
Traditionally, organizational learning encompasses continued training, performance
monitoring, and information gathering in addition to attitudes of self-learning and
improvement.3®

Additionally, this dimension had the smallest proportional difference when compared to US
hospital data. This pre-existing culture of learning amongst trauma care staff at our
partnering hospitals can be leveraged to improve other critical aspects of patient safety
culture, including Non-Punitive Response to Error, providing a promising foundation on
which QI initiatives can be built.

Although the French translation of the HSOPSC that we administered has been validated in
France and previously applied in Tunisian hospitals it has not been validated in the
Cameroonian context.2425 Additionally, the French survey recommended an assessment of
10 dimensions with 40 items based on results from exploratory analyses.24 We decided to
include all 12 dimensions of the French translation per recommendation by AHRQ
guidelines.36 Because of the small cohort of our study, internal validity and context-
appropriate validation methods could not be properly executed. Larger-scale future studies
would be necessary to modify the HSOPSC survey for the Cameroonian context. Another
potential limitation was the lack of observation from study administrators for every
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participant, as some surveys were completed during night shifts and off-hours. Although
participants were instructed to complete surveys independently, it is possible that staff
members completing the survey in groups could have shared and influenced one another’s’
responses. Survey forms were numbered and completely unidentified to preserve anonymity
of respondents. However, a portion of respondents turned in their completed surveys directly
to the department’s Charge Nurse, creating a connection between respondent and completed
form that may potentially have influenced the way participants responded to various survey
items. The higher number of nurses responding to the survey was proportional to the higher
number of nurses staffing the respective departments.

Future directions

Our goal is to cultivate QI and patient safety culture amongst a core group of trauma quality
improvement committee members and trauma QI fellows in Cameroon through annual
intensive training courses and ongoing peer-mentorship. The expectation is that these core
individuals will act as epicenters for the implementation of patient safety culture amongst
care providers in their respective hospitals and departments. After assessing baseline patient
safety culture at our partnering hospitals, the next step is to incorporate patient safety culture
training into the existing continued education of QI committee members. The HSOPSC can
then be used as a quantitative tool to serially evaluate the effect of these training programs.
Finally, supplementation of HSOPSC quantitative survey data with interview-based
qualitative studies will allow deeper insights into specific areas of concern, allowing us to
address them in a more nuanced fashion.

Conclusion

The present study elucidates a need for the development of trauma patient safety culture in
Cameroon. Notably, the particularly low PPR for Non-Punitive Response to Errors indicates
a need to shift cultural paradigms from ascribing individual blame to identifying and
rectifying systemic shortcomings of patient care. High PPR for Organizational Learning
suggests a pre-existing attitude of self-improvement and progress monitoring, characteristics
that are essential to the success of QI initiatives. Moving forward, data from this study will
inform targeted interventions for cultivating quality and patient safety culture in partnering
Cameroonian hospitals.
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Highlights:
. Effective implementation of QI programs relies on a foundational culture of

patient safety

. There is opportunity for the development of trauma patient safety culture in
Cameroon

. Existing cultures of self-improvement and progress monitoring in Cameroon
are a promising foundation upon which to facilitate quality improvement
initiatives
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4 Physician
o Nurse
o Caretaker
+ Other

oSurgery

o Emergency

+ Anesthesiology

a Intensive Care Unit

o Unspecified

o<1yr
m1-2yrs
4 3-4yrs
X6-10yrs
0>10yrs

Comparison of percentage of positive responses across 12 dimensions by work role,

department, and experience in role.

* P < 0.05, one or more groups demonstrate a reliably different percentage of positive

responses.
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Table 1:

Demographic characteristics of study participants (N=179)

Department/Unit N %
Surgery 48  27.4%
Emergency 78  44.6%
Anesthesiology 14 8.0%
Intensive Care Unit 14 8.0%
Unspecified * 21 12.0%
Role in Unit

Physician 34 19.2%
Nurse 95  53.7%
Caretaker 30  16.9%
Patient transport 14 7.9%
Other ** 4 2.3%
Experience in role

<lyr 19 10.8%
1-2yrs 30 17.0%
3-4yrs 37 21.0%
6-10yrs 54 30.7%
11 +yrs 36  20.5%
Experience in hospital

1 month-1yr 35 19.9%
1-2yrs 37 21.0%
3-4yrs 33  18.8%
6+ yrs 71 40.3%
Experience in unit

1 month-1yr 51  29.0%
1-2yrs 65 36.9%
3-4yrs 26 14.8%
6+ yrs 34 19.3%
Hospital

Mission Hospital 21 11.7%
Regional Referral Hospital 40  22.3%
Tertiary Hospital 118 65.9%

*
Personnel without specified departmental affiliation

Hk
Additional trauma care personnel including care technicians and support staff
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Table 2:

Percentage of positive responses (PPR) by dimension. 95% CI calculated using mixed-effect logistical
regression.
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Survey Item by Dimension PPR 95% CI (%)
1. Overall Perceptions of Patient Safety 41.7% 380 -454
2. Communication Openness 425% 378 -—47.2
3. Feedback & Communication About Error 485% 435 -535
4. Teamwork Within Units 65.1% 60.6 -69.7
5. Teamwork Across Units 51.9% 473 -56.6
6. Handoffs & Transitions 37.9% 334 -425
7. Supervisor/Manager Expectations & Actions Promoting Patient Safety 57.5% 529 -62.2
8. Management Support for Patient Safety 428% 376 -481
9. Non-punitive Response to Errors 258% 216 -30.0
10. Staffing 241% 209 -27.3
11. Organizational Learning—Continuous Improvement 64.7% 605 -69.0
12. Frequency of Events Reported 46.2% 402 -52.2
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