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ABSTRACT

Background: Soft skills underpin safe, patient-centered nursing care, yet empirical evidence
describing these competencies in Moroccan provincial hospitals remains limited.

Objective: To assess soft skills levels among nurses, midwives, and health technicians at Hassan I
Provincial Hospital (Tiznit, Morocco) and examine associations with sociodemographic and
professional characteristics.

Results: In a census-based cross-sectional survey (15 May—3 June 2023), 77 of 113 eligible staff
participated (response rate: 68.1%). Soft skills were measured using an adapted 25-item Soft Skills
Questionnaire (5-point Likert scale; overall Cronbach’s a = 0.90) covering communication,
emotional intelligence, management, and confidentiality. The mean overall soft skills score was
79.05 (SD = 8.69) on a 25125 scale (scale midpoint: 75; observed range: 58—102). Communication
was the strongest domain (mean = 48.52/60), whereas emotional intelligence was the lowest (mean
= 8.48/15). Confidentiality showed notable gaps (mean = 16.83/30), with 31.2% reporting
occasional unsafe handling of patient files. Bivariate analyses comparing low/medium/high soft
skills categories did not show statistically significant differences across participant characteristics
(all p > 0.05), although descriptive patterns were observed. In multivariable linear regression
(outcome: overall soft skills score), higher scores were independently associated with prior soft
skills training (B = 4.80; p = 0.001), greater professional experience (B = 0.45; p = 0.048), and
working in departments other than the medical unit (B = 3.25; p = 0.021), while night work was
associated with lower scores (B =—2.10; p = 0.034) (adjusted R? = 0.42; model p < 0.001).
Conclusion: Overall soft skills scores were slightly above the scale midpoint, with strengths in
communication but weaknesses in emotional intelligence and confidentiality practices. Structured
continuing professional development—especially targeted soft skills training—along with
supportive organizational measures may strengthen non-technical competencies and improve

quality of care in Moroccan provincial hospitals.
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INTRODUCTION

Nursing professionals are indispensable pillars of healthcare delivery systems worldwide. Beyond
their essential technical and clinical expertise, nurses require a robust set of interpersonal and
cognitive competencies, collectively termed soft skills, to deliver holistic, patient-centered care
[1,2]. These skills encompass effective communication, emotional intelligence, leadership and
management capabilities, and strict adherence to confidentiality protocols, all of which profoundly
influence patient satisfaction, safety outcomes, and the efficiency of healthcare teams [3,4].
Effective communication is fundamental to nursing practice. It facilitates the clear exchange of
information between nurses and patients, fostering trust, reducing misunderstandings, and
encouraging patient engagement in their care plans [5]. Strong communication skills enable nurses
to tailor explanations, listen actively, and respond empathetically, which improves treatment
adherence and overall health outcomes [6,7].

Emotional intelligence, the ability to recognize, understand, and manage one’s own emotions as
well as those of others, plays a critical role in nursing. Given the high-stress and emotionally
charged healthcare environment, nurses equipped with emotional intelligence can better cope with
workplace challenges, support patients and families, and maintain professional resilience [8,9].
Emotional intelligence contributes to conflict resolution, teamwork, and the provision of
compassionate care, all essential in improving patient experiences.

Management skills in nursing extend beyond administrative tasks to encompass effective
prioritization of patient needs, coordination of care delivery, and resource optimization. These
competencies are essential for maintaining workflow efficiency, particularly in resource-limited

settings where nurses often juggle multiple responsibilities [9,10]. Good management ensures
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continuity of care, reduces errors, and enhances interdisciplinary collaboration.

Confidentiality remains a cornerstone of nursing ethics and professional standards. Respecting
patient privacy and safeguarding sensitive information not only complies with legal requirements
but also fosters trust between patients and healthcare providers, encouraging openness and honest
communication [11,12]. Breaches in confidentiality can have profound repercussions, including loss
of patient confidence and potential harm [13].

Despite the acknowledged importance of soft skills in nursing, a growing body of research reveals
significant gaps in these competencies globally, especially in low- and middle-income countries
[14]. Factors such as limited access to training, heavy workloads, cultural challenges, and
infrastructural constraints contribute to these deficiencies. Within Africa, data on the prevalence and
quality of soft skills among nursing staff are scarce, impeding the development of targeted training
programs and policy initiatives tailored to the specific needs of healthcare workers in the region
[15,16].

In the Moroccan and broader North African context, evidence on soft skills remains limited
compared with high-income settings. Existing regional studies describe persistent challenges related
to nurse—patient communication, respect for privacy and confidentiality, rising workload pressures,
and complex ethical decision-making environments in public hospitals [19,20]. In Morocco
specifically, nurses frequently operate under high patient-to-nurse ratios, significant administrative
demands, and resource constraints that may hinder their ability to maintain optimal interpersonal
and managerial competencies [21; 22]. These systemic pressures may contribute to variability in
communication, emotional intelligence, managerial behaviors, and confidentiality practices across
departments and professional profiles.

Recent reforms in the Moroccan health system—including the expansion of universal health
coverage, the modernization of provincial hospital governance, and ongoing human-resources

restructuring—have further increased expectations placed on nurses in terms of adaptability,
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teamwork, and communication competencies [23; 24]. Yet despite these evolving demands,
empirical research examining soft skills among Moroccan nurses remains scarce, limiting the
development of tailored training strategies and evidence-based policies suited to the national
context. The present study therefore seeks to address this gap by providing context-specific data on
soft skills performance and its associated factors within a Moroccan provincial hospital.

Considering these gaps, the present study aims to assess the level of soft skills among nursing
professionals in a Moroccan provincial hospital and to identify demographic and professional
factors associated with these competencies. By providing context-specific evidence, this study
contributes to strengthening nursing education, informing health policy, and improving patient-

centered care within the Moroccan healthcare system.

METHODS

Study Design and Setting

We conducted a cross-sectional, descriptive quantitative study at Hassan I Provincial Hospital in
Tiznit, Morocco, from 15 May to 3 June 2023. This second-level referral hospital, operational since
1981, covers a total surface area of 28,852 m? and serves both urban and rural populations. It offers
a wide range of specialized healthcare services, including internal medicine, surgery, psychiatry,
pediatrics, maternity, operating theatre, hemodialysis, and laboratory units.

The hospital was purposefully selected due to: a) the researchers’ prior clinical training at the
facility, b) the diversity of its patient population, representing various socio-economic and cultural
backgrounds, and c) the breadth of specialized services, providing opportunities to assess soft skills

application across multiple care contexts.

Study Population and Sampling

The target population comprised all state-registered nurses, midwives, and health technicians (as
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defined by Moroccan Law 43-13) employed in the aforementioned units during the study period.
Out of 113 eligible staff members, 77 participated, resulting in a census-based sampling approach
with non-respondents. The remaining 36 were unavailable due to workload constraints, absence

during data collection, or time limitations (Figure 1).

Eligible staff Nurses, midwives, health
technicians N = 113

l

Non-respondents N = 36

- Workload constraints

- Absence during data collection
- Limited time availability

l

Participants N = 77

- Completed questionnaire

- Included and descriptive bivarriate, and
multivariable analyses

l

Final Sample included in analysis N = 77

Figure 1. Flowchart describing the selection of participants in the cross-sectional study.

The inclusion criteria were: a) active clinical employment in the targeted units during the study
period, b) a minimum of six months of continuous professional experience to ensure familiarity
with workplace routines and responsibilities, and c) provision of informed consent.

Although the participation rate was relatively high (68.1%), the presence of non-respondents
introduces the possibility of non-response bias, particularly if individuals with heavier workloads or

limited availability systematically differ in soft skills levels from those who participated. This
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limitation is addressed in the Discussion section.

The exclusion criteria were a) Staff on extended leave (medical, maternity, or administrative) during
data collection, b) individuals in exclusively administrative positions without direct patient care
responsibilities, ¢) inability to complete the questionnaire due to workload, language barriers, or

cognitive impairments, and d) declining to participate.

Data Collection Instrument

Data were collected using a self-administered, structured questionnaire. This method was chosen for
its cost-effectiveness, efficiency, and ability to ensure participant anonymity, thereby enhancing the
authenticity and reliability of responses.

The instrument was adapted to the Moroccan healthcare context from the Soft Skills Questionnaire
developed by Mona Aridi et al., (2023) [18]. Modifications included adjustments to terminology
and examples to ensure cultural and contextual relevance.

The questionnaire consisted of two main sections:

1. Sociodemographic and professional characteristics: age, sex, marital status, professional
profile, years of experience, department, job position, work schedule, languages spoken,
academic qualifications, and prior training in soft skills.

2. The soft skills assessment was organized into four domains: a) communication (12 items), b)
emotional intelligence (3 items), ¢) confidentiality (6 items), and d) management (4 items).
Responses were rated on a 5-point Likert scale ranging from Strongly disagree (1) to
Strongly agree (5). Total scores ranged from 25 to 125, with higher scores indicating
stronger soft skills. Domain-specific scores were categorized as low, medium, or high based

on predetermined cut-off points.
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Instrument Validation and Reliability

Before data collection, several steps were undertaken to ensure the validity and reliability of the
adapted questionnaire. First, content validity was assessed by a panel of five experts in nursing
education and hospital management from the High Institute of Nursing Professions and Health
Techniques (ISPITS). Experts evaluated item relevance, clarity, and cultural appropriateness, and
minor modifications were made to terminology and examples to improve contextual suitability.

To ensure cultural adaptation, the instrument underwent forward and backward translation (Arabic—
French—Arabic) by bilingual nursing professionals, followed by a reconciliation process to ensure
semantic equivalence with the original questionnaire developed by Aridi et al. (2023). Additional
adaptations were made to reflect Moroccan healthcare practices, communication norms, and ethical
procedures.

A pilot test was conducted with a convenience sample of 12 nurses from a neighboring primary
health center to evaluate comprehension, acceptability, and response time. Feedback indicated
adequate clarity and no further changes were required. Data from the pilot test were not included in
the final analysis.

The internal consistency of the instrument was assessed using Cronbach’s alpha on the study sample

(N =77). Reliability coefficients were acceptable to high across domains:

e Communication (12 items): oo = 0.86

o Emotional intelligence (3 items): a. = 0.74
e Management (4 items): a. = 0.79

o Confidentiality (6 items): o = 0.82

e Opverall scale (25 items): o= 0.90

EVALUATION OF SOFT SKILLS AMONG NURSES IN A MOROCCAN PROVINCIAL HOSPITAL: A CROSS-SECTIONAL STUDY 8
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These values indicate that the adapted instrument demonstrates good reliability and is appropriate

for assessing soft skills in the Moroccan nursing context.

Scoring and Categorization of Soft SKills levels

For each of the four domains, item scores were summed to generate domain-specific totals. Since
no validated cut-off thresholds exist in the literature for the adapted questionnaire, the
categorization into low, medium, and high soft skills levels was based on the empirical distribution
of scores in our sample. Specifically, the cut-off points corresponded to the lower tertile (low),
middle tertile (medium), and upper tertile (high) of the domain-specific score distributions. This
method is widely used in cross-sectional psychometric studies when normative data or validated
thresholds are unavailable and allows for a meaningful differentiation of skill levels within the

study population.

Data Collection Procedure

Authorization for data collection was obtained from the Provincial Health Delegation of Tiznit and
the heads of the relevant hospital departments. The questionnaire was distributed via Google Forms
and shared with eligible participants through WhatsApp. Data collection was strategically scheduled
during shift changes to maximize participation.

Before completing the questionnaire, participants received a brief explanation of the study

objectives, were assured of confidentiality, and provided informed consent.

Data Analysis
Data were coded and analyzed using IBM SPSS Statistics version 25. Univariate analyses were
conducted to summarize variable distributions using frequencies, percentages, means, and standard

deviations. Bivariate associations between soft skills levels and categorical independent variables
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were assessed using the Chi-square test, with statistical significance set at p < 0.05. Internal
consistency reliability was evaluated using Cronbach’s alpha coefficients for each domain and for
the overall scale. Soft skills levels were categorized into low, medium, and high using tertile-based
thresholds derived from the sample distribution.

A multivariable linear regression model was then performed to identify predictors of the overall soft
skills score. The dependent variable (total soft skills score; continuous, range 25—125) was analyzed
using the enter method, in which all independent variables were entered simultaneously. Predictors
included department, years of experience, work schedule, prior soft skills training, and age.

Before conducting the regression, model assumptions were evaluated. Linearity, independence of
errors, homoscedasticity, and normality of residuals were verified and met. Multicollinearity was
assessed using Variance Inflation Factor (VIF) and tolerance values. Because the predictors
included both continuous and dichotomous variables, pairwise associations (Table 5) were
examined using appropriate measures: Pearson’s correlation () for continuous—continuous pairs;
point-biserial correlations (r_pb; equivalent to Pearson’s r with 0/1 coding) for continuous—
dichotomous pairs; and the phi coefficient (¢) with Pearson’s chi-square test for dichotomous—
dichotomous pairs.

Model fit was evaluated using the adjusted R? and the F-statistic from the ANOVA table. Results of
the regression analysis are presented in Table 4 as unstandardized coefficients (B), standard errors
(SE), standardized coefficients (B), t-values, confidence intervals, and p-values.

Age, years of experience, and patients per day were categorized based on the distribution of the
sample (tertiles or quartiles), in accordance with common practices in epidemiological cross-
sectional analyses. Age was divided into three groups reflecting early-career (21-33), mid-career
(34-45), and senior-care (46—63) nurse profiles. Years of experience were categorized into 0-10,
10-20, 20-30, and >30 years to reflect typical professional stages in Moroccan public hospitals.

The number of patients seen per day was grouped into clinically meaningful workload categories

EVALUATION OF SOFT SKILLS AMONG NURSES IN A MOROCCAN PROVINCIAL HOSPITAL: A CROSS-SECTIONAL STUDY 10
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commonly used in hospital benchmarking (<5, 5-10, 10-20, and >20 patients/day).

Department affiliation was recorded across the hospital’s clinical units (medicine, psychiatry,
surgery, pediatrics, operating room, hemodialysis, laboratory, and maternity). For the bivariate
analyses presented in Table 3, departments with small numbers of participants were grouped into an
“Other departments” category to reduce sparse cells and improve the stability of the Pearson
chi-square test. In our dataset, “Other departments” comprises Pediatrics, Hemodialysis, and the

Laboratory.

Ethical Considerations

This study was conducted in accordance with the principles of the Declaration of Helsinki. It was
approved by the ISPITS Ethics Committee, on October 26, 2022 (approval number: 37/22).
Permission for data collection was also granted by the Provincial Health Delegation of Tiznit and
the heads of the relevant hospital departments. All participants were informed about the study
objectives and procedures and provided written informed consent prior to participation.

Participation was voluntary, and confidentiality and anonymity were ensured throughout the study.

RESULTS

Sociodemographic and Professional Characteristics

A total of 77 nursing staff members participated in the study. The majority were male (n = 43,
55.8%), with females representing 44.2% (n = 34) as shown in Table 1. Most respondents (79.2%)
were aged between 34 and 45 years, while 11.7% were 46—63 years old, and 9.1% were 21-33 years
old. Regarding marital status, 79.2% were married and 20.8% single.

Professional profiles were diverse: 36.4% were polyvalent nurses, 26.0% midwives, 23.4% mental
health nurses, 10.4% anesthesia-resuscitation nurses, and 3.9% nursing auxiliaries. Most held the

position of practitioner nurse (89.6%), while 6.5% were nurse managers and 3.9% administrators.

EVALUATION OF SOFT SKILLS AMONG NURSES IN A MOROCCAN PROVINCIAL HOSPITAL: A CROSS-SECTIONAL STUDY 11
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Variable Category n %
Sex Male 43 55.8
Female 34 442

Age (years) 21-33 7 9.1
34-45 61 79.2
46-63 9 11.7
Marital Status Married 61 79.2
Single 16 20.8
Professional Profile Polyvalent Nurse (IP) 28 36.4
Midwife (SF) 20 26.0
Anesthesia Nurse (IAR) 8 10.4
Mental Health Nurse (ISM) 18 23.4

Auxiliary 3 3.9

Department Medicine 11 14.3
Psychiatry 14 18.2

Surgery 6 7.8

Pediatrics 7 9.1
Operating Room 16 20.8

Hemodialysis 7 7.8

Laboratory 2 2.6
Maternity 15 19.5

Position Nurse Manager 5 6.5
Practitioner 69 89.6

Administrator 3 3.9

Experience (years) 0-10 4 5.2
10-20 41 53.2
20-30 30 39.0

>30 2 2.6
Work schedule Day shift 13 16.9
Day guard 6 7.8

Night guard 1 1.3
Mixed shifts 57 74.0
Workload Equitability Yes 65 84.4
No 12 15.6

Patients per Day 0-5 21 27.3
5-10 11 14.3
10-20 19 24.7

>20 26 33.8
Languages Spoken Tamazight 66 85.7
Arabic 77 100

French 74 96.1
English 18 23.4

Academic Level Bac+2 5 6.5
Bachelor’s 69 89.6

Master’s 3 3.9
Soft Skills Training Yes 18 23.4
No 59 76.6

Table 1. Sociodemographic and professional characteristics of participants (N = 77)

EVALUATION OF SOFT SKILLS AMONG NURSES IN A MOROCCAN PROVINCIAL HOSPITAL: A CROSS-SECTIONAL STUDY
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Regarding education, 89.6% had a bachelor’s degree, 6.5% held a Bac+2 diploma, and 3.9% had a
master’s degree. Notably, 76.6% reported no prior formal soft skills training. Language proficiency

was high: all spoke Arabic, 96.1% spoke French, 85.7% Tamazight, and 23.4% English.

Soft Skills assessment

Communication

Overall, communication practices were strong. Most participants greeted patients appropriately
(77.9%), introduced themselves to new patients (62.3%), addressed patients by name (64.9%), and
explained care procedures clearly (75.3%). About half (50.7%) used illustrations or analogies to aid

understanding, and 68.8% practiced active listening.

Emotional Intelligence
This domain scored lowest, with a mean of 8.48 out of 15. While 54.5% stayed with patients
beyond call requests and 54.5% assisted colleagues facing challenges, 59.7% reported difficulty in

managing unjustified patient behaviors during time pressure.

Management
Management skills scored neutrally (mean = 12.09/20). Most participants considered patient
counseling part of their role (62.3%), checked if patients had seen a physician (71.4%), prioritized

care (64.9%), and substituted for absent colleagues (76.6%).

Confidentiality
Confidentiality had a low mean score (16.83/30). While most avoided sharing information with
non-service staff (68.8%), maintained low voices during anamnesis (76.6%), and shared patient

details only with authorized family (76.6%), 31.2% admitted occasionally leaving patient files in

EVALUATION OF SOFT SKILLS AMONG NURSES IN A MOROCCAN PROVINCIAL HOSPITAL: A CROSS-SECTIONAL STUDY 13
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unsecured locations.

Additional descriptive properties of Soft Skills scores

To meet reporting standards, additional descriptive statistics were examined for the overall soft
skills score and for each domain. The total soft skills score ranged from 58 to 102 (mean = 79.05,
SD = 8.69). Domain-level observed ranges were as follows. The overall score was computed
directly from raw item responses rather than from the sum of domain means, explaining minor

differences between aggregated domain averages and the total score.

e Communication: min = 28, max = 60, mean = 48.52, SD = 8.40
e Emotional intelligence: min = 3, max = 15, mean = 8.48, SD = 2.85
e Management: min = 6, max = 20, mean = 12.09, SD =3.10

e Confidentiality: min =9, max =27, mean = 16.83, SD = 3.95

Normality analyses showed that the distribution of the overall soft skills score did not significantly
deviate from normality (Shapiro—Wilk p > 0.05). Skewness (—0.22) and kurtosis (0.31) values were
within acceptable limits (|1]), indicating an approximately normal distribution. Similar patterns were
observed for communication and management scores, while emotional intelligence and
confidentiality showed mild but acceptable deviations from normality, allowing their inclusion in
linear modelling. To provide a more detailed understanding of the distribution of soft skills across
the four assessed domains, item-level descriptive statistics were calculated for all 25 questionnaire
items. These values help identify specific strengths and weaknesses within each domain and
complement the domain-level summary scores by offering a more granular view of nurses’
performance. Higher scores were consistently observed for fundamental communication behaviors

such as greeting patients, explaining procedures, and maintaining eye contact, whereas lower scores

EVALUATION OF SOFT SKILLS AMONG NURSES IN A MOROCCAN PROVINCIAL HOSPITAL: A CROSS-SECTIONAL STUDY 14



\SC

ursing 2026, Volume 2, Nr. 1 pp 1-30

were noted for items related to emotional intelligence and certain confidentiality practices. The

complete item-level results are reported in Table 2.

Domain Item Code Item Description Mean SD
Communication Cl Greet patients appropriately 421 071
C2 Introduce oneself to new patients 3.88  0.82

C3 Address patients by name 392  0.79

C4 Explain procedures clearly 4.15 0.74

C5 Use illustrations or analogies 3.11  1.02

Cé6 Encourage questions 3.74  0.89

Cc7 Practice active listening 395 0.83

C8 Verify patient understanding 3.71  0.90

Cc9 Adapt communication to literacy level 3.60 094

C10 Maintain eye contact 398 0.77

Cl1 Use empathetic language 3.82  0.85

Cl12 Avoid medical jargon 399 0.80

Emotional Intelligence Ell Stay with patients beyond call requests 3.15 095
EI2 Assist colleagues facing challenges 3.12 096

EI3 Manage unjustified patient behavior under pressure  2.21  1.01

Management Ml Consider counseling part of role 334 092
M2 Check whether patient has seen a physician 3.81 0.83

M3 Prioritize care according to urgency 3.69 0.87

M4 Substitute colleagues when needed 4.02  0.78

Confidentiality CONF1 Avoid sharing information with unauthorized staff  3.89  0.87
CONF2 Keep patient files secured 2.89  1.09

CONF3 Speak in a low voice during anamnesis 4.02 0.79

CONF4 Share details only with authorized family members  4.05  0.76

CONF5 Avoid discussing patients in public spaces 348 098

CONF6 Verify identity before disclosing information 3.50  0.96

Table 2. [tem-Level Descriptive Statistics for Soft Skills Domains (N = 77).

Associations between Soft Skills and Participant Characteristics

Chi-square analyses showed no statistically significant association between categorized overall soft
skills levels and department (y* = 9.42, df = 10, p = 0.49) as shown in Table 3., work schedule (}* =
0.24, df =2, p = 0.886), prior soft skills training (¥* = 0.16, df =2, p = 0.925), or the other examined
sociodemographic and professional characteristics (Table 3).

Descriptive variation across groups was nevertheless observed. For analytical presentation, low-
frequency units were grouped under “Other departments,” comprising Pediatrics, Hemodialysis, and
Laboratory. Likewise, mixed-shift workers showed descriptively higher soft skills levels than those

working fixed schedules.
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Variable Low n (%) Medium n (%) High n (%) 2 (df) / Exact p-value
Department (total) 9.42 (10) 0.49 (O)
Medicine (n=11) 2 6 3

Psychiatry (n=14) 6 6 2

Surgery (n=6) 0 3 3

Operating room (n=16) 2 7 7

Maternity (n=15) 3 9 3

Other departments (n=15) 4 6 5

Work schedule 0.24 (2) 0.886 (C)
Fixed shifts (n=20) 4 11 5

Mixed shifts (n=57) 14 28 15

Soft skills training 0.16 (2) 0.925 (O)
Yes (n=18) 4 6 8

No (n=59) 15 17 27

Sex 0.485(2) 0.785 (C)
Male (n=43) 11 22 10

Female (n=34) 7 17 10

Age group (years) 0.834 (4) 0.934 (O)
21-33 (n=7) 2 3 2

34-45 (n=61) 13 32 16

46-63 (n=9) 3 4 2

Marital status 0.943 (2) 0.624 (C)
Married (n=61) 13 31 17

Single (n=16) 5 8 3

Position 1.974 (4) 0.741 (C)
Practitioner (n=69) 15 35 19

Nurse manager (n=5) 2 2 1

Administrator (n=3) 1 2 0

Experience (years) 3.104 (6) 0.796 (C)
0-10 (n=4) 2 1 1

10-20 (n=41) 9 21 11

20-30 (n=30) 6 16 8

>30 (n=2) 1 1 0

Workload equitability 1.078 (2) 0.583 (O)
Yes (n=65) 14 33 18

No (n=12) 4 6 2

Patients/day 1.604 (6) 0.952 (C)
0-5 (n=21) 4 10 7

5-10 (n=11) 3 5 3

10-20 (n=19) 5 9 5

>20 (n=26) 6 15 5

Language proficiency — —
Arabic (100%) — — —

French (n=74) 17 38 19

Tamazight (n=66) 15 34 17

English (n=18) 4 9

Academic level 1.460 (4) 0.834 (C)
Bac+2 (n=5) 2 2 1

Bachelor’s (n=69) 14 36 19

Master’s (n=3) 1 1 1

Note: C = Pearson chi-square test; F = Fisher’s exact test; MC = Monte Carlo exact test; df = degrees of freedom.

Table 3. Associations between soft skills levels and participant characteristics (N = 77).
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The distribution of categorized soft skills levels was similar between trained and untrained
participants, consistent with the non-significant bivariate result. ‘Other departments’ refers to
participants working in Pediatrics, Hemodialysis, and the Laboratory units, which were collapsed
due to small cell counts. A similar proportion of trained and untrained participants were classified in
the high soft skills category (44.4% vs 45.8%); this difference was not statistically significant in

bivariate analysis ¥*(2) = 0.16, p = 0.925.

e Department: Although descriptively higher soft skills scores were observed among pediatric
nurses and midwives, these differences were not statistically significant (p = 0.49).

o Work schedule: Mixed-shift workers scored higher than those in fixed shifts.

e Training: Trained nurses showed descriptively higher proportions of high soft skills scores
than untrained nurses (44.4% vs 45.8%), although this difference was not statistically

significant.

No significant associations were found with sex, age, marital status, professional profile, position,
years of experience, workload, patients per day, language proficiency, or academic level (Table 3).
Overall, the total soft skills score ranged from 58 to 102 (mean = 79.05, SD = 8.69), indicating
satisfactory but improvable performance. Communication was the highest-scoring domain (mean =
48.52/60), whereas emotional intelligence was the lowest (mean = 8.48/15). Confidentiality showed
notable gaps (mean = 16.83/30), particularly regarding secure handling of patient files (CONF2
mean = 2.89; Table 2).

Multivariable linear regression analysis (Table 4) provided additional insight after adjustment for
organizational and professional factors. In the adjusted model, prior soft skills training emerged as a
significant predictor of higher overall soft skills scores (B = 4.80, p = 0.001), alongside years of

professional experience (B = 0.45, p = 0.048) and department affiliation (Other vs Medical; B =
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3.25, p = 0.021). Night work schedule was associated with lower scores (B = —2.10, p = 0.034),
whereas age was not a significant predictor (p = 0.215). Department was dichotomized for

regression (Medical vs Other departments (Pediatrics, Hemodialysis, and the Laboratory)) due to

sparse cell counts in several units.

Part A — Regression coefficients

Predictor B SE i} t 95% CI  p-value Tolerance VIF (R?)

Department 3.25 1.38 0.24 2.35 0.52 to 0.021* 0.81 1.23

(ref = 5.98 (0.19)

Medical)

Years of 0.45 0.22 0.19 2.03 0.01 to 0.048%* 0.77 1.29

experience 0.89 (0.23)

Work -2.10 0.98 -0.20 -2.14 —4.06t0  0.034* 0.84 1.19

schedule -0.14 (0.16)

(Night vs

Day)

Soft skills 4.80 1.42 0.32 3.38 1.97t0  0.001** 0.93 1.07

training 7.63 (0.07)

(Yes)

Age (years) 0.12 0.10 0.11 1.24 —0.08 to 0.215 0.89 1.12
0.32 (0.11)

Note: Dependent variable = overall soft skills score (range 25—125). B = unstandardized coefficient; SE = standard
error; B = standardized coefficient; CI = confidence interval. VIF (R?) represents the Variance Inflation Factor followed
by the coefficient of determination obtained by regressing each predictor on all other independent variables. * p < 0.05;

**p <0.01; *** p<0.001.

Part B— Model fit and diagnostics

Statistic Value
Adjusted R? 0.42
R? 0.46
F-statistic 12.31
df (Regression, Residual) 5,71
ANOVA Model p-value <0.001
Durbin—Watson 1.91

Residual distribution

Normal (Shapiro—Wilk p > 0.05)

Homoscedasticity

Verified (Breusch—Pagan p > 0.05)

Multicollinearity

Moderate collinearity, generally acceptable. (all

VIF <1.3)

Note: Dependent variable = overall soft skills score (range 25—125). Department was dichotomized for regression: 0 =
Medical unit; 1 = Other departments. B = unstandardized coefficient; SE(B) = standard error; f = standardized
coefficient; CI = confidence interval; VIF = variance inflation factor. Reference categories: Department = Medical;
Work schedule = Day shift; Soft skills training = No. Significance threshold p < 0.05. The model met assumptions of
normality, homoscedasticity, independence of errors, and absence of multicollinearity.

Table 4. Multivariable Linear Regression Predicting the Overall Soft Skills Score (dependent

variable; range 25—125), with VIF and R? Diagnostics.
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Table 5 presents the pairwise associations among the predictor variables included in the regression

model, allowing assessment of potential multicollinearity.

Variable Department Experience Work schedule Soft skills training  Age (years)
(0 = Medical; (years) (0 = Day; 1 = Night) (0 =No; 1 =Yes)
1 = Other)
Department — 0.18 (0.120) —0.12 (0.280) 0.09 (0.410) 0.04 (0.720)
Experience (years) 0.18 (0.120) —
Work schedule —0.12 (0.280) —0.22 (0.050) —
Soft skills training 0.09 (0.410) 0.15 (0.190) —0.05 (0.640) —
Age (years) 0.04 (0.720) 0.72 (<0.001)* —0.08 (0.490) 0.11 (0.320)

Note: Cells report effect size with two-tailed p-values in parentheses. Continuous—continuous associations are reported
using Pearson’s correlation coefficient (r). Continuous—dichotomous associations are reported using the point-biserial
correlation (r_pb) (equivalent to Pearson’s r with 0/1 coding). Associations between two dichotomous predictors are
summarized using the phi coefficient (¢), with p-values derived from Pearson’s chi-square test (df = 1). Dichotomous
predictors were coded 0/1 as follows: Department (0 = Medical unit, 1 = Other departments), Work schedule (0 = Day, 1
= Night), Training (0 = No, 1 = Yes). *: significant test

Table 5. Pairwise associations among predictor variables included in the regression model (N =

77).

The resulting correlation matrix provides an overview of the relationships between variables and

helps identify whether any strong dependencies could jeopardize the stability of the multivariable
model. Examination of the matrix showed a discrete dependence between age and years of
experience (r = 0.72, p < 0.001), which was expected given the conceptual link between both
variables. A weak negative correlation was also observed between work schedule and experience (r
=-0.22, p = 0.05), however, it did not reach statistical significance (r_pb = —0.22, p = 0.050) given
the prespecified threshold (p < 0.05). Although these relationships indicate some degree of
interdependence among predictors, their magnitude remained below the commonly accepted
threshold for problematic multicollinearity (» < 0.75). This was further supported by the Variance
Inflation Factor (VIF) values reported in Table 4, all of which were below 1.3. These findings
indicate the presence of moderate but acceptable collinearity, which does not compromise the

stability or interpretability of the regression model.
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DISCUSSION

This study evaluated the soft skills of nursing staff at Hassan I Provincial Hospital in Tiznit,
Morocco, and examined their associations with sociodemographic and professional characteristics.
The findings highlight both strengths and areas for improvement in these non-technical
competencies, which are essential for delivering safe, effective, and patient-centered care [1,2].
Overall, communication skills emerged as the strongest domain, with most nurses reporting that
they greeted patients, introduced themselves, addressed patients by name, and explained care
procedures clearly. These results are consistent with evidence showing that -effective
communication improves patient satisfaction, adherence to treatment, and clinical outcomes [5].
The widespread use of active listening reinforces the principles of patient-centered care, which
emphasize empathy and understanding [15]. However, only half of the participants reported using
visual aids or analogies to enhance understanding, despite their proven benefits for patients with
limited health literacy [15]. This represents an opportunity for targeted training aimed at
diversifying communication strategies.

Emotional intelligence scored lowest among the four domains, suggesting difficulties in managing
emotions and interpersonal relationships in a demanding work environment. Similar findings in
other studies have linked lower emotional intelligence among nurses to high workload, stress, and
burnout [6,11]. The tendency to overlook unjustified patient behaviors during busy periods may
reflect emotional fatigue or cognitive overload, which can negatively impact both patient care and
staff well-being [11].

Management skills were at a neutral level, indicating that while many nurses acknowledged
responsibilities such as advising patients, prioritizing care, and supporting colleagues, formal
managerial competencies may be underdeveloped. Prior research has similarly highlighted the need
for structured managerial training in nursing education and continuing professional development

[7,12]. Confidentiality practices showed mixed results. Although most participants-maintained

EVALUATION OF SOFT SKILLS AMONG NURSES IN A MOROCCAN PROVINCIAL HOSPITAL: A CROSS-SECTIONAL STUDY 20



\SC

ursing 2026, Volume 2, Nr. 1 pp 1-30

discretion during patient interactions and limited the sharing of sensitive information to authorized
individuals, approximately one-third admitted to leaving patient files unsecured. Such lapses raise
ethical and legal concerns and may undermine patient trust. Contributing factors may include
infrastructural limitations, shared ward environments, and heavy workloads—barriers also reported
in comparable healthcare settings [8,13,14]. Strengthening both awareness and institutional support
for confidentiality protocols is therefore critical. Although descriptive differences were observed
across departments and work schedules, these associations were not statistically significant in the
bivariate analyses and should therefore be interpreted cautiously. Prior soft skills training was not
associated with categorized soft skills levels in the unadjusted comparisons; however, it emerged as
an independent predictor in the adjusted linear regression model based on the continuous total
score. This apparent discrepancy is not contradictory, because the bivariate analysis examined
grouped categories of soft skills, whereas the multivariable model estimated the association with the
continuous outcome after adjustment for other predictors. Higher scores in some departments may
reflect differences in clinical demands and relational intensity, but these patterns remain descriptive
in this cross-sectional sample. Similarly, longer professional experience was associated with higher
soft skills scores in the adjusted model, suggesting that cumulative clinical exposure and
professional maturity may contribute to the development of interpersonal competencies. These
findings support the integration of structured soft skills training into both undergraduate nursing
curricula and continuing professional development, with content tailored to specific departmental
needs and work conditions. More structured pedagogical approaches—such as simulation-based
training [25,26], supervised mentorship and preceptorship programs [27,28], reflective practice
groups [29,30], and scenario-based workshops [30]—may help nurses translate communication,
emotional regulation, and management principles into clinical behavior.

At the organizational level, targeted interventions such as workload redistribution [32],

reinforcement of team-based care models [33], the implementation of clinical supervision [34], and
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the creation of dedicated confidential spaces for patient interviews could address several structural
barriers identified in this study. Strengthening information-security systems and ensuring protected
storage of patient records may further reduce confidentiality breaches [35,36]. These results also
carry policy implications for nursing governance in Morocco. Integrating formal soft skills modules
into ISPITS curricula [36], implementing mandatory continuing education credits focused on non-
technical competencies, and aligning training standards with current health sector reforms [30]
would contribute to enhancing the professionalization of the nursing workforce. At a broader level,
incorporating soft skills indicators into hospital accreditation frameworks and performance
evaluation systems may support more consistent and evidence-based development of these
competencies nationwide [31].

The study’s cross-sectional design limits the ability to draw causal conclusions, and the single-
center setting may reduce generalizability. Reliance on self-reported data also introduces the
possibility of social desirability bias, particularly regarding sensitive topics like confidentiality.
Future research should consider multi-center designs, larger and more diverse samples, and
incorporate objective or observational measures.

Longitudinal studies could further illuminate how soft skills evolve throughout nurses’ careers,
while qualitative approaches could offer deeper insights into the contextual factors influencing their

development in Morocco and other African healthcare systems [16,17].

CONCLUSION

This study emphasizes the essential role of soft skills among nursing staff at Hassan I Provincial
Hospital in Tiznit (Morocco) and offers a detailed assessment of their current competencies within
this Moroccan healthcare context. The findings indicate that while communication skills are
generally strong among nurses, notable deficiencies exist in emotional intelligence, management

abilities, and adherence to confidentiality practices. These areas are crucial not only for delivering
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effective and compassionate patient care but also for promoting a supportive work environment and
fostering teamwork across disciplines.

In adjusted analyses, prior soft skills training and professional experience were associated with
higher soft skills scores. This highlights the urgent need for healthcare institutions and policymakers
in Morocco to prioritize tailored continuing education programs focusing on these competencies.
Integrating training on emotional intelligence, managerial skills, and ethical standards around
patient confidentiality into both initial nursing education and ongoing professional development
will be fundamental.

Enhancing soft skills among nurses has the potential to significantly improve patient outcomes,
satisfaction, and trust in healthcare providers. As healthcare delivery grows increasingly complex,
equipping nurses with these essential non-technical skills is vital to adapt effectively to diverse
patient needs and ensure holistic, quality care.

Finally, the study underscores the importance of further research using larger samples and multi-
center approaches, as well as longitudinal designs, to better understand the evolution of soft skills
and their influence on healthcare quality across different settings. Addressing these gaps will require
collaborative efforts between academic institutions, healthcare organizations, and regulatory bodies.
In conclusion, investing in the development of nursing soft skills is a critical step towards
strengthening healthcare systems in Morocco and similar contexts, ultimately leading to improved

patient care and professional nursing practice.

Limitations

This study has several limitations. First, its cross-sectional design limits the ability to establish
causal relationships between soft skills and associated factors such as training or department.
Second, the study was conducted in a single provincial hospital with a relatively small sample (N =

77), which may restrict the generalizability of the findings to other hospitals or regions in Morocco.
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Third, the use of a self-administered questionnaire introduces the potential for social desirability
bias, particularly regarding sensitive domains such as confidentiality. In addition, the online
distribution of the questionnaire through Google Forms and WhatsApp may have introduced
selection and response bias, as nurses with high workload, limited availability, or reduced access to
digital devices may have been underrepresented. This limitation may have affected the
representativeness of the sample and the accuracy of certain domain scores. Fourth, the absence of
objective or observational assessments of soft skills may limit the accuracy of the measurements.
Finally, non-participation of some eligible nurses and the short data collection period may have
introduced selection bias and may not fully capture temporal variations in practice. In particular,
although the study used a census-based sampling approach, 36 eligible staff members did not
participate, which may have introduced additional selection bias if non-respondents differed
systematically from respondents—for example, if nurses with heavier workloads or lower soft skills

were less available to participate.
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ABSTRACT

Background: SARS-CoV-2 poses a persistent occupational risk to healthcare workers (HCWs) and,
by extension, to health professions students undertaking clinical placements. Undergraduate clinical
students represent a bidirectional transmission risk potentially carrying infection between campus
and clinical environments, yet their specific infection prevention and control (IPC) practices remain
poorly characterised in sub-Saharan African academic settings. This study examined IPC practices
among health professions students at the University of Zimbabwe during the active phase of the
COVID-19 pandemic.

Methods: An analytical cross-sectional survey was conducted between April and July 2021 at the
University of Zimbabwe's Faculty of Medicine and Health Sciences. Using convenience lottery
sampling, 320 undergraduate health professions students were enrolled. Data were collected via a
researcher-administered structured questionnaire the Clinical Student IPC Practices Questionnaire
(CSIPQ) comprising 38 items across five domains: (1) hand hygiene, (2) medical mask use, (3)
personal protective equipment (PPE) use, (4) scrubs and clinical wear management, and (5)
community IPC conduct. The manuscript was prepared in accordance with the STROBE Statement
checklist for cross-sectional observational studies.

Results: The cohort comprised 320 frontline clinical students, predominantly young adults aged 20-
25 years (95.3%) with a male preponderance (65.0%). Participants were drawn from five clinical
programmes, with Medicine and Surgery (35.6%) and Nursing Science (28.8%) representing the
largest groups, and half were in their fourth year of study, indicating advanced clinical exposure.
The prevalence of optimal IPC practice was critically low across all clinical domains: medical mask
use (0.6%), PPE use (0.3%), and handwashing (15.3%). Significant associations were observed
between handwashing and degree programme (p=0.002) and age (p<.0001). No significant
demographic or academic associations were identified for mask use or PPE use, indicating that

deficits were uniformly distributed across the cohort.
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Conclusion: While specific student demographics were associated with better hand hygiene, near-
universal gaps in PPE and medical mask use indicate a systemic failure transcending individual
characteristics. Transformative, competency-based IPC education, resource security, and
institutional safety culture reform are urgently needed to protect future health professionals and

their patients.

Keywords: Health Professions Students; Infection Control, Hand Hygiene; Personal Protective

Equipment; COVID-19; Cross-Sectional Studies; Zimbabwe.

INTRODUCTION

The Coronavirus Disease 2019 (COVID-19) pandemic, declared by the World Health Organization
(WHO) in March 2020, has posed an unprecedented threat to global health systems, with health
care workers (HCWs) bearing a disproportionate burden of infection and mortality [1]. HCWs face
a significantly elevated risk, with studies indicating they are over three times more likely to contract
SARS-CoV-2 than the general public [2]. This vulnerability extends to trainee HCWs, clinical
students who operate at the critical nexus of academic and healthcare settings. As essential
participants in patient care, these students are exposed to both community and occupational
transmission risks, yet their specific infection prevention and control (IPC) practices remain an
underexplored determinant of personal and patient safety [3].

Infection prevention and control (IPC) is the cornerstone of pandemic response, defined by WHO as
a practical, evidence-based approach to preventing avoidable infections in patients and health
workers [1]. Core non-pharmaceutical interventions, including hand hygiene, respiratory etiquette,
and the correct use of personal protective equipment (PPE), are universally acknowledged as critical
for breaking chains of transmission [4]. However, adherence to these protocols is influenced by a

complex interplay of knowledge, resource availability, institutional policy, and sociodemographic
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factors [5]. In low-resource settings, which characterize much of sub-Saharan Africa, challenges
such as PPE shortages, high-density living conditions, and financial constraints on students can

severely compromise ideal IPC practice [6].

Although the WHO declared the end of the COVID-19 public health emergency of international
concern on 5 May 2023, SARS-CoV-2 continues to circulate globally and poses an ongoing risk,
particularly to elderly individuals and those with comorbidities or disabilities [7]. Furthermore, the
clinical sequelae of infection extend beyond the acute phase: Long COVID characterised by
persistent fatigue, cognitive impairment, dyspnoea, and multi-system dysfunction lasting weeks to
months after infection represents a significant individual and societal burden that reinforces the

continued importance of robust IPC practices among all healthcare workers [6].

Vaccination constitutes a primary prevention strategy against SARS-CoV-2 transmission and severe
disease. However, studies among nurses and nursing students have identified significant vaccination
hesitancy, influenced by social media exposure, misinformation, and attitudinal factors
underscoring that immunisation alone is insufficient and must be complemented by strong IPC

practice competencies [8 -10].

The context of higher education introduces unique vulnerabilities. Universities are high-density,
mobile environments where large gatherings and shared facilities can accelerate outbreaks [11].
When clinical students rotate through healthcare facilities, they become potential bidirectional
vectors of SARS-CoV-2, capable of carrying infection from campus to clinic and vice versa [12].
This risk is not merely theoretical; reports from Zimbabwe have documented significant COVID-19
outbreaks among student nurse cohorts within major teaching hospitals [9]. Despite regional and
national commitments to strengthen IPC training and PPE provision, compliance gaps persist,
suggesting that global guidelines may not adequately address the contextual realities of resource-

limited academic and clinical environments [13].

Importantly, the psychological burden of the pandemic on health professions students must be
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acknowledged. COVID-19 phobia, academic exhaustion, and social isolation have been associated
with increased dropout intention among nursing and health sciences students [14]. Fear of infection
can erode students' confidence in clinical environments, contributing to burnout and attrition from
health workforce training pipelines further amplifying the importance of adequately protecting

students through robust IPC systems.

This study therefore aims to examine SARS-CoV-2 IPC practices among clinical students at the
University of Zimbabwe, Faculty of Medicine and Health Sciences. By identifying strengths, gaps,
and associated factors, this research seeks to inform targeted, context-specific interventions to better

protect future healthcare professionals and the communities they serve.

Objective

The purpose of this study is to assess SARS-CoV-2 Infection Prevention and Control (IPC)
practices among undergraduate health professions students specifically those enrolled in Medicine
and Surgery, Nursing Science, Physiotherapy, Occupational Therapy, and Radiography at the

University of Zimbabwe who had commenced clinical placements.

MATERIALS AND METHODS

Study Setting and Design

This was an analytical cross-sectional survey, prepared in accordance with the STROBE Statement
checklist for cross-sectional observational studies [15]. The study was conducted at the University
of Zimbabwe, Faculty of Medicine and Health Sciences the oldest and most prestigious university
in Zimbabwe, with an enrolment of over 17,000 undergraduate students. The Faculty comprises
approximately 23 teaching departments, one School of Pharmacy, and an Institute of Continuing
Health Education, offering programmes including Medicine, Dentistry, Pharmacy, Nursing Science,

Medical Laboratory Sciences, Rehabilitation, Radiology, and Health Education and Health
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Promotion. Data were collected between April and July 2021, over 30 weekday data collection
sessions. The survey was administered as a researcher-administered, in-person, paper-based

questionnaire.

Study Population

The target population comprised undergraduate health professions students who had commenced
clinical placements. Eligible year groups were: Years 3—5 for Medicine and Surgery (clinical
rotations beginning in Year 3), and Years 2—4 for Nursing Science, Physiotherapy, Occupational
Therapy, and Radiography (clinical placements beginning in Year 2). It is important to note that not

all eligible students were included participation was opportunity-based, as described below.

Sample Size Determination

The sample size was calculated using Cochran’s formula with finite population correction. The
target population consisted of approximately 4,000 undergraduate clinical students. A 95%
confidence level (Z = 1.96) and a 5% margin of error (e = 0.05) were selected.

Because no institutional data were available on infection prevention and control (IPC) practices
among clinical students, we used an expected prevalence 7 of 30% for “good IPC practices.” This
value was informed by previous studies among health professions students in sub-Saharan Africa,
which consistently report low-to-moderate adherence to IPC measures. Banda et al. (2023) found
that fewer than one-third of pharmacy students in Zambia demonstrated good IPC practices [16];
Olum et al. (2020) reported similarly modest practice levels among Ugandan medical students [17];
and Sethi et al. (2021) observed that good IPC practices among Nigerian health professions students
generally ranged between 30% and 40% [18]. These findings support the use of 7 = 0.30 for
planning purposes.

Using Cochran’s formula for an infinite population:
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Z2r(1- 1.96)°0.30(1—30
L Zm(om)(196)03001-30) .
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Applying the finite population correction for N = 4000:

pe Mo 323 549

Lmel) (), 3231
N 4000

Thus, the minimum required sample size was 299 participants.

To ensure that this minimum would be met after accounting for non-response and incomplete
questionnaires, we applied a planned inflation about 7%. Therefore, the target sample size was set at

320 students.

Sampling

Convenience lottery sampling was used to select 320 health professions students. During lunchtime
sessions in a student common area frequented by students from all eligible programmes, eligible
students who were present were invited to draw a card labelled 'Yes' or 'No' from a container (with
replacement). Students who drew a 'Yes' card were enrolled until the required sample size was
reached. To minimise duplication, all approached students were asked whether they had previously
completed the questionnaire; those confirming prior participation were not re-enrolled. No formal
participant tracking log was maintained, which is acknowledged as a limitation. Because
participation was opportunity-based at lunchtime, students on afternoon clinical rotations or oft-
campus placements on sampled days were less likely to be represented, constituting a potential

source of selection bias.

Eligibility Criteria
The study included all students currently enrolled at the University of Zimbabwe, Faculty of

Medicine and Health Sciences, in the fields of Medicine, Nursing Science, Physiotherapy,
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Occupational Therapy, or Radiography, and who had attended at least one clinical placement since
the onset of the COVID-19 pandemic. Students who had experienced prior COVID-19 illness were

excluded, as their practices may have been influenced by prior infection experience.

Data Collection

Data were collected over 30 weekday lunchtime sessions between April and July 2021, in the
student common area at the University of Zimbabwe, Faculty of Medicine and Health Sciences.
Two trained research assistants, supervised by the principal investigator, administered the structured
paper questionnaire in person and were available to address any technical difficulties or survey-
related questions. No identifying information appeared on completed questionnaires, which were

stored in a lockable cabinet accessible only to the research team.

Measurement/Instrument

A single structured questionnaire the Clinical Student IPC Practices Questionnaire (CSIPQ) was
used for data collection. The instrument was developed deductively, drawing on the WHO IPC
Framework (2020) and the CDC COVID-19 Infection Control Guidance (2021) as theoretical
frameworks, and incorporating items adapted from three peer-reviewed questionnaire-based studies
on IPC practices among healthcare workers and students [19]; Hossain et al. 2021 [20]; Olum et al.
2020 [17]). A supplementary table listing the reviewed source studies and the elements adapted
from each is provided.

The CSIPQ comprised 38 items across two sections: the first section captured four demographic
variables (age, sex, degree programme, academic year); the second section contained 38
behavioural items across five IPC domains: hand hygiene (5 items), medical mask use (6 items),
PPE use (8 items), scrubs and clinical wear management (7 items), and community IPC conduct (8

items). Items used binary Yes/No responses for frequency-of-behaviour questions and 5-point
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Likert-type frequency scales (Never to Always) for behavioural habit items. 'Optimal practice'
within each domain was defined a priori as consistently endorsing all behaviours within that domain
consistent with WHO IPC recommendations.

Content validity was assessed by a panel of three subject-matter experts (two infection control
practitioners and one nursing education specialist) prior to the pilot study. A Content Validity Index
(CV]) of 0.88 was achieved, and two items were revised based on expert feedback. The CSIPQ
demonstrated strong content validity, with Item-Level Content Validity Indices (I-CVIs) ranging
from 0.83 to 1.00 and a Scale-Level Content Validity Index (S-CVI/Ave) of 0.94, confirming
excellent relevance and clarity of the items as assessed by the expert panel. To ensure clarity,
relevance, and face validity, the instrument was pre-tested with 10 students at the University of
Zimbabwe who met the inclusion criteria (mixed programme composition, minimum Year 2 with
clinical exposure); their data were excluded from the main analysis.

The internal consistency of the tool was evaluated using Cronbach's alpha (a = 0.82), indicating

acceptable reliability.

Data Analysis

Data were analysed using the Statistical Package for Social Sciences (SPSS) version 22. Descriptive
statistics including absolute frequencies, relative frequencies (percentages), and 95% confidence
intervals for proportions (Wilson score method) were used to describe demographic characteristics
and adherence to IPC practices across all five domains. The chi-square test or Fisher's Exact Test
(where cell counts were <5) was used to examine associations between demographic and academic
variables and IPC practice categories.

For the handwashing outcome where prevalence was 15.3% (n = 41 events) Poisson regression with
robust variance estimation was performed to estimate crude Prevalence Ratios (PR) and Adjusted

Prevalence Ratios (aPR), with 95% confidence intervals (CI) and p-values. This method is
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appropriate for common outcomes and avoids the overestimation of relative risk inherent in logistic
regression.

For the medical mask use outcome (prevalence 0.6%; n = 2 events) and the PPE use outcome
(prevalence 0.3%; n = 1 event), the extremely low event counts precluded reliable regression
modelling due to risks of quasi-complete separation and model non-convergence. For these
outcomes, Fisher's Exact Test was used for subgroup comparisons, as recommended for sparse data.
In addition, directly calculated unadjusted Prevalence Ratios (simple relative risks computed
directly from 2x2 tables, not model outputs) are reported as descriptive effect measures to
communicate the uniformity of deficits across subgroups. These directly calculated PRs are
mathematically valid regardless of outcome prevalence and are presented for descriptive
completeness only, with their limitations explicitly acknowledged in table footnotes. All tests were

two-sided; p < 0.05 was considered statistically significant.

Ethical Considerations

The study received ethical approval on 14 June 2021 from the Joint Research Ethics Committee of
Parirenyatwa Group of Hospitals and the University of Zimbabwe Faculty of Medicine and Health
Sciences (JREC Ref 243/2021).

Written informed consent was obtained from all participants before enrolment. Confidentiality was

maintained by anonymising participant data, and access was restricted to authorised researchers.

RESULTS

Socio-demographic characteristics of participants

The demographic characteristics of the 320 frontline clinical students are summarised in Table 1.
The cohort was predominantly young, with 95.3% (n=305) aged 20-25 years, and predominantly

male (65.0%, n=208). Students were drawn from five clinical programmes, with Medicine and
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Surgery (35.6%, n=114) and Nursing Science (28.8%, n=92) comprising the largest groups. Half of
the participants (50.0%, n=160) were in their fourth academic year, indicating advanced clinical

exposure.

Variable Frequency Percentage
Age range
20-25 305 95.3
26-30 14 4.4
31-35 1 0.3
Sex
Male 208 65.0
Female 112 35.0
Degree Programme
Medicine and Surgery 114 35.63
Nursing Science 92 28.75
Occupational Therapy 10 3.13
Physiotherapy 54 16.88
Radiotherapy 50 15.63
Academic year
Second 64 20.0
Third 64 20.0
Fourth 160 50.0
Fifth 32 10.0
Total 320 100.0

Table 1. Demographic characteristics of frontline college students (n = 320)

Adherence to specific Infection Prevention and Control (IPC) measures was variable (Table 2).
While foundational practices after exposure risks were near-universal, such as hand hygiene after
contact with body fluids (99.4%) and consistent mask-wearing in clinical areas (98.1%), critical
procedural precautions demonstrated significant gaps.

Less than half of students reported optimal handwashing between patients (53.1%) or before aseptic
procedures (88.1%), and only 26.9% consistently used N95 respirators during aerosol-generating
procedures.

In community settings, personal hygiene was prioritized (77.5%), but avoidance of high-risk

activities like public transport (9.1%) and social gatherings (27.2%) was low.
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Frequency Percentage
Handwashing
Before and after touching a patient 205 64.1
Wash hands with soap for at least 20 seconds 114 35.6
Before aseptic procedures 282 88.1
After contact with body fluids 318 99.4
Between Patients 170 53.1
Consistent use of a medical mask
Always wear a mask when in the clinical area 314 98.1
Always remove when feeding but wear a new one before resuming my 40 12.5
shift
Never pull my mask down to rest around my chin 80 25.0
I never wear a single mask for more than one day 62 19.3
I have never washed or reused a surgical mask 194 60.6
Always wear an N95 respirator when participating in aerosol- 86 26.9
producing procedures
Use of SPPE
Always wash/disinfect my hands before gloving 105 32.8
Always change gloves between patients 264 82.5
Use two pairs of gloves for routine procedures 91 28.4
Always wear goggles whenever there is risk of splashes from bodily 99 30.9
fluids
Always wear an apron/gown if there is risk of splashes from bodily 168 52.5
fluids
Always remove gown and apron whenever I leave ward 240 75.0
Always put on fresh SPPE gown, apron whenever I return to the 102 31.9
clinical area from breaks or errands
Always use separate shoes for inside and outside the clinical area 47 14.7
Use of scrubs
Always wash my scrubs/white coat after each use 73 22.8
Always wash my scrubs/white coat immediately after use 26 8.1
Always store my scrubs/white coat separately in a tightly sealed plastic 39 12.2
bag until I can wash them
I always wash my scrubs/white coat separate from other clothes 106 33.1
Always wash my scrubs/white coat in hot water 11 34
I use disinfectant when washing my scrubs/white coat 59 18.4
Never visit common areas around campus (the library, canteen, class) 89 27.8
in my scrubs/white coat
IPC practices in the community
Always pay closer attention to personal hygiene 248 77.5
Always avoid public transport 29 9.1
Always use soap and water or use an alcohol-based disinfectant for 243 75.9
hand washing
Always wash/disinfect my hands after leaving public space 160 50.0
I stay at home as much as possible 103 32.2
I avoid shaking hands when greeting others 138 43.1
I avoid hugging when greeting others 77 24.1
I avoid social gatherings 87 27.2

$ PPE — personal protective equipment

Table 2. Infection Prevention and Control (IPC) practices of frontline health students (N=312).

The prevalence of comprehensive adherence to core IPC protocols was critically low across all

domains (Table 3). The proportion of students demonstrating optimal practice was highest for
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community conduct (28.8%, 95% CI: 24.0-34.0), yet fell markedly for essential clinical practices:

handwashing (15.3%, 95% CI: 11.8—19.7) and scrubs management (11.6%, 95% CI: 8.5-15.6). The

prevalence of correct PPE and medical mask use was exceptionally low, at 0.3% (95% CI: 0.04—

2.2) and 0.6% (95% CI: 0.2-2.5) respectively, with confidence intervals indicating these deficits are

not due to chance.

Variable Proportion 95% Confidence Interval
(%) Lower limit Upper limit
Handwashing 15.31 11.75 19.71
Mask Use 0.63 0.16 2.48
PPE Use 0.31 0.043 221
Scrubs 11.56 8.48 15.58
Community IPC conduct 28.75 24.03 33.98

Table 3. Prevalence of PPE Use

A composite analysis of optimal Infection Prevention and Control (IPC) practice revealed critically

low adherence across all clinical domains (Figure 1).

Proportion (%)
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Figure 1. Number of students who performed optimally on different aspects of IPC

Are Future Health Workers Protected? A Study of SARS-CoV-2 Infection Control Practices Among Clinical Students 43



\SC

ursing

2026, Volume 2, Nr. 2 pp 31-57

The prevalence of optimal practice was highest for community conduct (28.8%), yet remained
below one-third of the cohort. Adherence was markedly lower for essential clinical safeguards: only
15.3% of students demonstrated optimal handwashing, and 11.6% adhered to proper scrubs
management. Most alarmingly, the proportion of students performing optimally in correct PPE use
(0.3%) and medical mask use (0.6%) was negligible, indicating a near-universal failure to

implement these fundamental protective measures.

Association and Regression Analyses by IPC Domain
Mask Use
The analysis of factors associated with optimal mask use revealed no evidence of association

between mask use and any demographic or academic subgroup (Table 4).

Variable Frequency *(%) PR (95%CI) aPR (95%CI) p-value

Age range

20-25 303 (95.28) Ref. Ref.

26-30 14 (4.40) 1.00 (0.69; 1.46) 1.00 (0.996; 1.01) 0.32

31-35 1(0.31) 1.00 (0.25; 4.01) 1.01 (0.99; 1.03) 0.31
Sex

Female 206 (64.78) Ref. Ref.

Male 112 (35.22) 0.996 (0.85; 1.17) 0.99 (0.98; 1.01) 0.31
Degree Programme

Medicine and Surgery 113 (35.53) Ref. Ref.

Nursing Science 92 (28.93) 0.99 (0.82; 1.21) 0.996 (0.99; 1.00) 0.32

Occupational Therapy 10 (3.15) 1.00 (0.37; 2.69) 1.00 (0.995; 1.00) 0.99

Physiotherapy 54 (16.98) 1.00 (0.80; 1.26) 1.00 (0.998; 1.00) 0.37

Radiotherapy 49 (15.41) 1.00 (0.79; 1.27) 1.00 (0.998; 1.00) 0.55
Academic year

Second 64 (20.13) Ref. Ref.

Third (19.81) 1.01 (0.79; 1.29) 1.01 (0.99; 1.02) 0.31

Fourth 159 (50.00) 1.01 (0.82; 1.24) 1.01 (0.99; 1.02) 0.31

Fifth 32 (10.06) 1.01 (0.75; 1.36) 1.01 (0.99; 1.02) 0.31

* Row percentage 50% with suboptimal mask use were in fourth year

Table 4. Characteristics associated with mask use among frontline students.

Fisher's Exact Test showed no significant difference in the distribution of the single optimal-mask-

use event across sex, degree programme, or academic year categories (all p > 0.30). Directly
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calculated unadjusted PRs for all categories approximated 1.00, with 95% confidence intervals
crossing the null value, confirming that the critically low prevalence of optimal mask use (0.6%)
was uniformly distributed across the cohort. No multivariable adjustment was performed given the

insufficient event count (n = 2 events).

Handwashing

The analysis of factors associated with optimal handwashing practice revealed significant
associations with specific degree programmes. After adjustment, Occupational Therapy students
had a significantly higher prevalence of optimal handwashing compared to Medical students (aPR =
1.08, 95% CI: 1.03—1.14; p = 0.002). A borderline significant association was also observed for
Radiotherapy students (aPR = 1.06, 95% CI: 1.001-1.12; p = 0.046). No significant associations
were observed for sex or academic year. For the age group 31-35 years, the aPR was 0.55 (95% CI:
0.52-0.58; p < 0.0001), though this estimate is based on a single participant and should be

interpreted with extreme caution.

Variable Frequency (%) PR (95%CI) aPR (95%CI) p-value

Age range

20-25 259 (95.57) Ref. Ref.

26-30 12 (4.43) 1.00 (0.67; 1.49) 1.06 (0.93; 1.20) 0.40

§31-35 0(0.00) 0.54 (0.08; 3.85) 0.55(0.52, 0.58) 0.00
Sex

Female 176 (64.94) Ref. Ref.

Male 95 (35.06) 1.00 (0.85; 1.19) 0.98 (0.93; 1.03) 0.48
Degree Programme

Medicine and Surgery 97 (35.79) Ref. Ref.

Nursing Science 72 (26.57) 0.96 (0.79; 1.18) 0.96 (0.89; 1.03) 0.220

§ Occupational Therapy 7 (2.59) 1.08 (0.40; 2.91) 1.08 (1.03; 1.14) 0.002

Physiotherapy 47 (17.34) 1.01 (0.83; 1.35) 0.99 (0.93; 1.06) 0.85

SRadiotherapy 48 (17.71) 1.06 (0.83; 1.35) 1.06 (1.001; 1.12) 0.046
Academic year

Second 52 (19.19) Ref. Ref.

Third 54 (19.93) 1.02 (0.79; 1.31) 0.97 (0.89; 1.06) 0.49

Fourth 140 (51.66) 1.03 (0.83; 1.28) 1.00 (0.94; 1.07) 0.93

Fifth 25(9.23) 0.98 (0.72; 1.35) 0.94 0 0.31

* Used row percentages; ° Statistically significant association

Table 5. Characteristics associated with suboptimal handwashing
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PPE Use

The analysis of factors associated with optimal PPE use showed no significant associations with
any demographic or academic variable. Fisher's Exact Test showed no significant difference across
any subgroup (all p > 0.30). Directly calculated unadjusted PRs approximated 1.00 with confidence
intervals crossing the null, consistent with the interpretation that the critically low prevalence of
optimal PPE use (0.31%) was uniformly distributed across the cohort irrespective of student

characteristics. No multivariable adjustment was performed given the single-event outcome (n = 1

event).
Variable Frequency (%) PR (95%CI) aPR (95%CI) p-value
Age range
20-25 304 (95.30) Ref. Ref.
26-30 14 (4.39) 1.00 (0.69; 1.46) 1.00 (0.996; 1.01) 0.32
31-35 1(0.31) 1.00 (0.25;4.01) 1.00 (0.99; 1.03) 0.31
Sex
Female 208 (65.20) Ref. Ref.
Male 111 (34.80) 0.996 (0.85; 1.17) 0.99 (0.98; 1.01) 0.31
Degree Programme
Medicine and Surgery 114 (35.74) Ref. Ref.
Nursing Science 91 (28.53) 0.99 (0.82; 1.21) 0.996 (0.99; 1.00) 0.32
Occupational Therapy 10 (3.14) 1.00 (0.37; 2.69) 1.00 (0.995; 1.00) 0.99
Physiotherapy 54 (16.93) 1.00 (0.80; 1.26) 1.00 (0.998; 1.00) 0.37
Radiotherapy 50 (15.67) 1.00 (0.79; 1.27) 1.00 (0.998; 1.00) 0.55
Academic year
Second 63 (19.75) Ref. Ref.
Third 64 (20.06) 1.01 (0.79; 1.29) 1.01 (0.99; 1.02) 0.31
Fourth 160 (50.16) 1.01 (0.82; 1.24) 1.01 (0.99; 1.02) 0.31
Fifth 32 (10.03) 1.01 (0.75; 1.36) 1.01 (0.99; 1.02) 0.31

*Used row percentages

Table 6. Characteristics associated with PPE use among frontline students. (AIC=2.68)

In addition, we wish to clarify that the statistical validity of the analysis was not compromised by
the missing responses. The minimum required sample size, based on our calculation, was 299
participants. The study targeted 320 students, incorporating an anticipated 7% non-response rate to
ensure that the analytic sample would remain above this threshold. Although eight participants did

not complete all questionnaire items, the resulting analytic sample sizes (ranging from 312 to 319
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across tables) remained well above the minimum requirement. Therefore, the effective analytic
sample remained above the minimum required threshold in all tables, ensuring that no sample-size—

related bias was introduced into the analysis.

DISCUSSION

This cross-sectional study assessed SARS-CoV-2 IPC practices among undergraduate health
professions students including Medical, Nursing, Physiotherapy, Occupational Therapy, and
Radiography students at the University of Zimbabwe. Few global studies have explored this topic
specifically among health professions students in sub-Saharan African contexts, and several have
reported suboptimal adherence [11-15]. The present study found a similar pattern, with near-

universal deficits in high-stakes clinical IPC practices.

Infection Prevention and Control Practices Among Frontline College Students

Hand Hygiene

Hand hygiene was evaluated using WHO's five key moments for handwashing. Students reported
high overall compliance especially when at risk of contact with blood or body fluids (99.4%).
However, compliance was lowest (32.8%) before and after wearing gloves. Only 36% of students
washed their hands with soap for at least 20 seconds.

This pattern suggests a positive correlation between perceived infection risk and hand hygiene
compliance. Fuller and colleagues, in their study "The Dirty Hand in the Latex Glove," found hand
hygiene compliance decreased by 9% when gloves were worn, supporting our finding [21]. A
common misconception exists that gloves are a full substitute for hand hygiene. A similar study
found that 38% of medical students were unsure of proper hand hygiene practices when gloves were
used [22. In our study, medical and nursing students scored highest on IPC, possibly due to their

increased exposure to procedures requiring aseptic techniques.

Are Future Health Workers Protected? A Study of SARS-CoV-2 Infection Control Practices Among Clinical Students 47



\SC

ursing 2026, Volume 2, Nr. 2 pp 31-57

Being an occupational therapy student was associated with an 8% increase in suboptimal hand
hygiene (aPR = 1.08, p < 0.001), likely due to fewer opportunities for performing aseptic
procedures. Age also played a role: students aged 31-35 were 45% less likely to demonstrate
suboptimal handwashing (aPR = 0.55, p < 0.001), possibly due to greater clinical experience and

professional training.

Mask Use

While 98.1% reported wearing masks in clinical areas, only 39.4% used them correctly. A
significant proportion (75%) rested masks around their chins while eating or drinking, only 12.5%
changed masks between breaks, and 80.7% reused single-use masks. Alarmingly, 39.4% washed
and reused disposable masks, similar to findings in Ethiopia where the median duration of single-
use mask wear was six days [23]. This contrasts with findings from Poland, where only 24.3%
reused single-use masks [24], likely reflecting economic disparities. No demographic variable

significantly influenced mask use.

Personal Protective Equipment (PPE)

Consistent PPE use in clinical settings was reported by only 35% of students, higher than the 24.2%
reported in a Bangladeshi study [24]. Stockouts and discomfort were identified as barriers,
consistent with findings from Tirivavi and others [25]. Proper donning and doffing were practiced
by 53.5% of participants, comparable to the Bangladesh study (59.8%), suggesting knowledge gaps
in correct PPE use [26]. Reuse of protective gowns was common (68.1%), often due to stockouts.
Fourth-year students had the highest rate of good IPC practices (48.8%; p = 0.02), possibly due to
increased clinical exposure. Paradoxically, fifth-year students had the lowest scores (6.9%; p =
0.02). Nursing science students recorded the highest proportion of good IPC practices (34.4%; p =

0.05), likely due to more frequent patient contact and higher perceived infection risk.
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Scrubs/White Coats

This category had the lowest IPC compliance, with only 5.6% reporting consistent practice. Few
students washed clinical wear after use (22.8%), washed it separately (33.1%), or used disinfectant
soap (18.4%). These figures are lower than those reported in Saudi Arabia, where over half of
dental students washed white coats after each use [27]. Limited access to running water in
Zimbabwe may explain the low compliance.

Despite low hygiene, 72.2% reported visiting common areas in scrubs/white coats, citing
inconvenience in changing attire during short breaks. Demographic variables did not significantly

affect white coat/scrub hygiene.

IPC Practices in the Community

Most participants (77.5%) reported improved personal hygiene since the pandemic began, similar to
Jordanian medical students (84%) [28]. However, fewer reported increased handwashing (50% vs.
87%), social distancing (24.1% vs. 70%), or avoiding handshakes (43.1% vs. 68.3%). These
differences may reflect perceived infection risk and prior experiences with outbreaks. Jordan,
having faced SARS (2012) and MERS (2015), recorded higher COVID-19 incidence than
Zimbabwe in 2021 (73,305 vs. 4,136 cases/million) [29].

Proximity to the outbreak epicenter also seems to matter. In China’s Henan province, close to
Wuhan, 89.7% of healthcare workers adhered to proper IPC [13], while in Ethiopia, compliance
was lower at 38.7% [22]. Cultural norms, lockdown enforcement, and public health messaging may
explain these differences.

In this study, gender, academic year, and degree program were significant. Female students had
better community IPC practices than males (71.4% vs. 28.6%; p = 0.02), consistent with findings
from Pakistan [30]. Women are often more hygiene-conscious and socialized to follow rules [31].

Fourth-year students again showed better community IPC practices (41.0%; p = 0.00), a trend
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supported by studies in Uganda showing older students and health trainees had better IPC
compliance [32-33]. Nursing students also had the best community IPC scores (37.3%; p = 0.02),
consistent with findings from Ethiopia, where nurses outperformed other healthcare workers in IPC

adherence.

Study Implications for Nursing Practice
The findings of this study yield several critical implications for nursing education, clinical training,
and institutional policy:

1. Targeted IPC Curriculum Integration: The severe deficits in PPE use (0.3%) and medical
mask protocols (0.6%) which showed no association with student demographics—point to a
universal training failure. Nursing curricula must move beyond theoretical knowledge to
include mandatory, simulation-based competency training on the correct donning, doffing,
and disposal of PPE. This training should be standardized, recurrent, and include objective
assessment before students enter clinical placements.

2. Contextualized Education on Resource-Limited Practice: The high rates of PPE reuse and
suboptimal scrubs hygiene, heavily influenced by stockouts and lack of facilities, require a
pragmatic educational approach. Nursing education should explicitly address IPC
adaptations and safety-conscious improvisation for low-resource settings, equipping
students to make informed risk assessments without compromising core safety principles.

3. Leveraging Professional Socialization and Role Modeling: The finding that Nursing students
consistently demonstrated comparatively better IPC practices underscores the potential of
professional socialization. Clinical training should intentionally leverage positive peer
influence and ensure nursing preceptors exemplify impeccable IPC adherence, as students in
high-exposure roles (like nursing) are pivotal in establishing safety norms for

interprofessional teams.
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4. Institutional Accountability for a Safe Learning Environment: The uniform lack of
association between student factors and critical IPC failures shifts the onus to institutions.
Nursing schools and their affiliated healthcare facilities must co-develop and enforce clear
policies guaranteeing consistent access to essential IPC materials (soap, water, PPE) for
students. Creating a safety culture where students are not penalized for refusing unsafe
assignments due to lack of equipment is paramount.

5. Bridging the Community-Clinical IPC Gap: The disparity between higher community
hygiene awareness and poor clinical-specific practice indicates a compartmentalization of
knowledge. Nursing education should explicitly connect community-based prevention with
clinical infection control, framing both as integral components of the professional role. This
holistic approach can foster the consistent, context-independent application of IPC

principles.

Future research should include: (1) longitudinal studies tracking IPC competency development
across clinical years; (2) observational studies using direct observation to validate self-reported
practices; (3) intervention trials evaluating simulation-based IPC training programmes in low-
resource African settings; and (4) multi-institutional comparative studies across Zimbabwe and sub-
Saharan Africa to establish generalisable baseline data for IPC preparedness among future health

professionals.

Study Limitations

Several limitations of this study must be acknowledged. First, the cross-sectional design and
reliance on self-reported practices limit causal inference and carry risk of social desirability bias;
reported adherence likely overestimates actual compliance, which would be better captured by

direct observation. Second, the convenience lottery sampling method whereby students self-selected
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into a common area during lunchtime does not guarantee equal probability of inclusion across all
eligible students; those on off-campus rotations or afternoon practicals were likely
underrepresented, and no formal mechanism was employed to detect participation bias. Third, data
were collected from a single institution, limiting generalisability to other health training institutions
in Zimbabwe and the region. Fourth, important potential confounders including prior IPC training
quality, individual risk perception, specific clinical rotation exposures, and PPE availability during
the survey period were not measured. Fifth, the Clinical Student IPC Practices Questionnaire
(CSIPQ) underwent reliability testing (Cronbach's a = 0.82) but was not subjected to construct
validation through exploratory or confirmatory factor analysis; the domain structure is theoretically
derived rather than empirically confirmed, and future studies should conduct full psychometric
validation of the instrument. Finally, the extremely low prevalence of optimal mask use and PPE
use (<2 events each) precluded multivariable regression modelling for these outcomes; the directly
calculated PRs reported for these outcomes are descriptive only and do not represent adjusted

estimates.

CONCLUSION

This study reveals a paradox in IPC preparedness among future healthcare professionals at the
University of Zimbabwe: while awareness of general hygiene is high, adherence to essential, high-
stakes clinical protocols particularly correct PPE and medical mask use is near-universally deficient
across all health professions programmes studied. Alarmingly, these critical gaps showed no
association with any individual student characteristic, indicating a systemic failure transcending

demographics, training year, or programme of study.

The findings underscore an urgent need to move beyond knowledge-based IPC education.
Protecting the health workforce pipeline across all health professions including medicine, nursing,

physiotherapy, occupational therapy, and radiography demands a transformative approach centred
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on mandatory simulation-based competency training, guaranteed access to essential resources, and
the cultivation of an institutional safety culture where best practice is modelled, enabled, and
expected. Given that nursing constitutes the largest component of the frontline clinical workforce,
nursing education and professional bodies are particularly well-positioned to champion this
systemic change not only in safeguarding nursing students, but in establishing IPC standards that

protect patients and the wider health system against current and future infectious threats.
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ABSTRACT

Introduction: Clinical simulation has become an essential strategy in nursing education,
particularly for developing cognitive skills such as situational awareness (SA), which is critical for
patient safety and effective clinical decision-making. However, evidence on the impact of
simulation on SA among nursing students in Tunisia remains limited.

Objective: To evaluate the effect of clinical simulation on the situational awareness of final-year
nursing students at the Higher Institute of Nursing Sciences of Tunis.

Methods: A quantitative, quasi-experimental, longitudinal study was conducted with 133 final-year
nursing students during the academic year 2024-2025. Situational awareness was assessed using an
adapted Situation Awareness Global Assessment Technique (SAGAT), measuring perception,
comprehension, and projection. Assessments were performed before simulation training and three
months after the intervention. Data were analyzed using descriptive statistics and Wilcoxon signed-
rank tests.

Results: Significant improvements were observed across all dimensions of situational awareness.
Mean perception scores increased from 3.75 (SD = 1.25) to 3.98 (SD = 1.19), comprehension from
0.96 (SD = 0.67) to 1.17 (SD = 0.62), and projection from 0.64 (SD = 0.86) to 1.17 (SD = 0.80).
The total situational awareness score increased from 5.35 (SD = 1.95) to 6.32 (SD = 1.76). All
differences were statistically significant (p < 0.001).

Conclusion: Clinical simulation significantly enhances nursing students’ situational awareness,
with sustained effects observed three months post-intervention. These findings support the
integration of structured simulation-based training into nursing curricula to strengthen cognitive

competencies and improve patient safety.

Keywords: Clinical competence; Nursing education; Simulation; Situation awareness; Students
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INTRODUCTION

Nursing education has increasingly embraced simulation as a key component of training, aiming to
enhance various aspects of clinical competence among students. Clinical simulation has become a
cornerstone of modern nursing education, offering a safe and controlled environment for students to
practice and refine clinical skills, integrate theoretical knowledge, and develop complex cognitive
competencies before exposure to real patients|1-3]. Simulation offers a controlled environment
where nursing students can practice and refine their skills without risking patient safety. It provides
an opportunity to engage in realistic scenarios that mimic real-life situations, allowing students to
develop critical thinking and decision-making skills crucial for effective patient care. It is essential
for cultivating nursing students’ knowledge, skills, collaboration, and confidence[4—7].

The role of nurses in the healthcare system is critically important. Multiple scoping review and
systematic reviews studies show that clinical expertise, situational awareness, interprofessional
coordination, and specialized training across different hospital departments are essential for
significantly improving patient safety, care quality, and clinical outcomes[8—12]. Given the crucial
role of nurses in patient care, simulation-based training is essential for enhancing the situational
awareness of future nurses.

Situation awareness, the ability to perceive, comprehend, and predict information about the
environment and ongoing situations[13].It is fundamental for nurses to provide safe and effective
care. Effective situation awareness allows nurses to anticipate potential issues, make informed
decisions quickly, and respond to changing conditions in a timely manner. However, despite its
importance, research specifically examining the impact of simulation on SA in nursing students
remains limited. A recent scoping review suggests that SBE may be effective in cultivating SA
skills, yet highlights a paucity of experimental studies and standardized assessment methods[14—
17].

Furthermore, there is limited research focusing on the specific impact of simulation-based training
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on situation awareness among nursing students in Tunisia.

In Tunisia’s context, where nursing education is evolving rapidly to meet international standards.
Robust learner support and multimodal engagement are the key drivers of nursing students’
satisfaction and self-confidence in simulation-based education[18]. while adding a structured,
hands-on simulation session to traditional lectures markedly boosts nursing students’ BLS-CPR
knowledge and psychomotor skills[19]. Although, some studies focus on affective reaction,
cognitive learning, and procedural learning, there is no research examining real-time cognition by
assessing students’ situational awareness. Understanding how simulation affects situation awareness
can provide valuable insights. The Higher Institute of Nursing Sciences of Tunis plays a pivotal role
in shaping future nurses in the country. Assessing the impact of simulation on students’ situation
awareness at this institution could offer important implications for educational strategies and
curriculum development.

This research seeks to fill a gap in the current literature by exploring how simulation influences the
situation awareness of nursing students at the Higher Institute of Nursing Sciences of Tunis. By
investigating this relationship, the study aims to contribute to the improvement of nursing education
practices and enhance the overall quality of healthcare training in Tunisia.

Situation awareness, the ability to perceive, comprehend, and predict information about the
environment and ongoing situations, is fundamental for nurses to provide safe and effective care.
Effective situation awareness allows nurses to anticipate potential issues, make informed decisions
quickly, and respond to changing conditions in a timely manner. Despite its importance, there is
limited research focusing on the specific impact of simulation-based training on situation awareness

among nursing students in Tunisia.

Objective: To evaluate the effect of clinical simulation on the Situation Awareness (SA) of final-

year nursing students.
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MATERIALS AND METHODS

Study Design

A single-group pre- and post-test quantitative, quasi-experimental, longitudinal design to evaluate
the impact of simulation-based training on the situational awareness (SA) of final-year nursing
students at the Higher Institute of Nursing Sciences of Tunis. The study was conducted in a
controlled environment using simulation scenarios that mirror real-life clinical situations.
Assessments of situational awareness were conducted both before and three months after the

simulation training to evaluate both immediate and retained effects.

Study period

2024-2025 academic year.

Participants
All final-year students enrolled in the Bachelor of Science in Nursing program at the Higher
Institute of Nursing Sciences of Tunis were invited to participate. The anticipated sample size is

N=133 students.

Inclusion criteria
o Completion of relevant coursework in clinical nursing.

e Provision of informed consent to participate.

Exclusion criteria
o Inability to attend all required sessions or follow-up assessments due to scheduling conflicts

or personal circumstances.
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Instruments

The primary tool for assessing situational awareness will be an adapted version of the Situation
Awareness Global Assessment Technique (SAGAT). SAGAT is a validated method for measuring
SA across three hierarchical levels: Perception, Comprehension, and Projection (based on Endsley’s
model).

Situational awareness was assessed using a questionnaire derived from the Situation Awareness
Global Assessment Technique (SAGAT), originally developed by Mica R. Endsley[20]. The
instrument was adapted from the Team Situation Awareness Global Assessment Technique
(TSAGAT)[21]. The questionnaire included nine items corresponding to the three levels of
situational awareness described in Endsley’s model: perception (5 items), comprehension (2 items),
and projection (2 items).

The original TSAGAT questions were modified to reflect the simulated patient deterioration
scenario used in this study and to ensure relevance to the Tunisian nursing education context. Minor
linguistic and contextual adjustments were made while preserving the conceptual structure of the
SAGAT framework. The adapted items were reviewed by nursing educators and clinical experts to
ensure clarity, relevance, and alignment with local clinical practice.

Each item was scored dichotomously (1 = correct answer; 0 = incorrect), resulting in a total possible
score ranging from 0 to 9, with higher scores indicating greater situational awareness. The internal
consistency of the adapted instrument was assessed using Cronbach’s alpha based on baseline
responses from 133 nursing students, yielding o = 0.633 (standardized o = 0.649). Corrected item—
total correlations ranged from 0.106 to 0.431, indicating moderate internal consistency for this

multidimensional construct.

Adapted SAGAT Questionnaire

The adapted questionnaire included 9 items, distributed across the three levels of situational
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awareness:
1. Level I — Perception (5 items)

e Check the patient’s oxygen saturation

Check the patient’s blood pressure

Check the patient’s pulse

What is on the wall next to the patient?

What is on the patient’s chest?
2. Level 2 — Comprehension (2 items)
e Is the patient well oxygenated?
e What is the problem with this patient?
3. Level 3 — Projection (2 items)
e If you do not intervene properly, what will happen to the pulse?

e If you do not intervene properly, what will happen to the blood pressure?

The SAGAT questionnaire was administered twice: once before the simulation training (baseline)
and again three months after the training (follow-up).

Each correct response was assigned a score of one point, while incorrect responses were scored as
zero. Scores were calculated for each situational awareness level (perception, comprehension, and

projection), as well as a total situational awareness score.

Simulation Training

Scenario Development

Simulation scenarios were developed to reflect critical clinical situations (e.g., patient deterioration,
emergency response). The simulation scenario involved the management of a critically ill patient

presenting signs of clinical deterioration requiring rapid assessment of vital signs and appropriate
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clinical decision-making. The simulation was conducted using a moderate-fidelity mannequin to
reproduce realistic clinical conditions while allowing students to practice patient assessment and
intervention in a controlled educational environment. These scenarios were designed to test and

develop situational awareness through realistic, immersive experiences.

Simulation Sessions
e Each simulation session will last approximately 2—3 hours, including pre-briefing, active
simulation, and debriefing.
e All participants will engage in the simulation training during a designated session period.
e The simulation sessions were supervised by instructors who were faculty members at the
Higher Institute of Nursing Sciences of Tunis with prior experience in simulation-based

education and clinical training.

Data Collection
Data will be collected in two phases:
1. Pre-Simulation Assessment (Baseline):
Participants will complete the adapted SAGAT questionnaire before undergoing any
simulation training to assess their baseline situational awareness.
2. Simulation Training:
e Participants will take part in a simulation session, designed to challenge and enhance
SA in real-time.
3. Post-Simulation Assessment (Follow-Up after 3 Months):
e After three months, participants will again complete the same SAGAT questionnaire
to evaluate the retention and long-term impact of the simulation training on their

situational awareness.
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Data Analysis
Data from the pre- and post-simulation SAGAT assessments will be analyzed using SPSS-26. The
following statistical techniques were applied:
o Descriptive statistics to summarize demographic data and SA scores.
e The normality of continuous variables was evaluated using the Shapiro—Wilk test, which
revealed a non-normal distribution (p < 0.05). Consequently, Wilcoxon signed-rank tests
were performed to compare SA scores at baseline and after 3 months.

e Asignificance level of p-value (p) < 0.05 was used to determine statistical significance.

Ethical Considerations

Ethical approval was sought from the Institutional Review Board (IRB) of the Higher Institute of
Nursing Sciences of Tunis (Approval No.: 01-07-10/2024; Date: 07/10/2024). Informed consent
was obtained from all participants prior to their involvement in the study. Participants were assured

of confidentiality and the right to withdraw from the study at any time without penalty.

RESULTS

Sociodemographic Characteristics of Participants

The sample consisted of 133 participants, with 52.63% identifying as female (n = 70) and 47.37%
as male (n = 63). This represents a sex ratio of approximately 90 males for every 100 females,
indicating a slight predominance of females in the study population.

The participants' ages ranged from 21 to 23 years, with a mean age of 22.01+0.38 years, indicating
a very homogeneous age group. The median age was 22, matching the mean, which suggests a
symmetrical distribution. In terms of frequency, the vast majority of participants were 22 years old

(85.71%), while smaller proportions were 21 years old (6.77%) and 23 years old (7.52%) (Figure

1.
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21 22 23 (Years)

Figure 1. Distribution of participants by age

Descriptive Statistics of Pre- and Post-Training Scores

The data show an increase in mean (M) scores from pre-training to post-training across all

measured variables (Table 1).

Statistical indexes Pre-training
Perception Comprehension Projection Total Score
Min 0 0 0 0
Max 5 2 2 9
Median 4 1 0 5
Interqurtile Range (IQR) [3, 5] [1, 1] [0, 1.5] [4, 7]
Mean 3.75 0.96 0.64 5.35
Standard Deviation (SD) 1.25 0.67 0.86 1.95

Post-training

Perception Comprehension Projection Total Score
Min 0 0 0 1
Max 5 2 2 9
Median 4 1 1 6
Interqurtile Range (IQR) [4, 5] [1,2] [0.5, 2] [S, 8]
Mean 3.98 1.17 1.17 6.32
Standard Deviation (SD) 1.19 0.62 0.80 1.76

Tablel. Descriptive Statistics of Pre- and Post-Training Scores
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Perception scores increased from M = 3.75, SD = 1.25 to M = 3.98, SD = 1.19. Comprehension
scores increased from M = 0.96, SD = 0.67 to M = 1.17, SD = 0.62. Projection scores increased
from M = 0.64, SD =0.86to M = 1.17, SD = 0.80. The total score increased from M = 5.35, SD =

1.95to M =6.32,SD = 1.76.

3. Pre- and Post-Training comparison

The Wilcoxon signed-rank tests were conducted to compare pre-training and post-training scores on
Perception, Comprehension, Projection, and Total Score variables. Results indicated statistically
significant increases across all measures following the training intervention. Specifically, the
Perception scores showed a significant increase, Z = 4.71, p < 0.001, indicating a difference in
median perception scores after training. Similarly, Comprehension scores increased significantly, Z
= 5.01, p < 0.001, suggesting improved understanding post-training. Projection scores showed a
larger effect, with Z = 6.44, p < 0.001, reflecting enhanced ability to apply or extend knowledge
after training. The Total Score also increased significantly, Z = 7.70, p < 0.001, highlighting an

overall improvement in combined performance measures (Table 2).

Variable Test Standardized p-value

Statistic Z-Statistic)
Perception (pre vs post) 325.0 4.71 <0.001
Comprehension (pre vs post) 351.0 5.01 <0.001
Projection (pre vs post) 1326.0 6.44 <0.001
Total Score (pre vs post) 2850.0 7.70 <0.001

Table 2. Pre- and Post-Training comparison

Multivariate Linear Regression Analysis of Factors Associated with Improvement in Total
Score

A multivariate linear regression analysis was conducted to examine whether demographic variables
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were associated with improvement in total score after the training intervention. The overall
regression model was statistically significant (F = 12.90, p < 0.001) and explained 16.6% of the
variance in score improvement (R? = 0.166, Adjusted R> = 0.153).

Sex was significantly associated with improvement in total score (B = —0.932, B = —0.407, p <
0.001), indicating that male participants showed greater improvement than female participants. In
contrast, age was not significantly associated with changes in total score (B = 0.025, f = 0.008, p =
0.919), suggesting that the observed improvements were not influenced by participants’ age.

These findings indicate that the improvement in total score following the training intervention was

primarily influenced by sex, while age did not play a significant role (see Table 3).

Variable B Standard Error (SE)  Standardized § p-value 95% Confidence Interval
Sex -0.932 0.183 -0.407 <0.001  -1.295 to -0.569

Age 0.025 0.242 0.008 0.919 -0.455 to 0.504

Constant 1.846 5.339 0.730 -8.716 to 12.408

Table 3. Multivariate Linear Regression Analysis of Factors Associated with Improvement in Total

Score.

DISCUSSION

The present study examined the effect of simulation-based training on the situational awareness
(SA) of final-year nursing students at the Higher Institute of Nursing Sciences of Tunis. Findings
demonstrated significant improvements across all three dimensions of situational awareness
perception, comprehension, and projection as well as in the overall SA score following simulation
training. These results confirm the efficacy of simulation as a pedagogical strategy for strengthening
cognitive and decision-making capacities that are critical for safe clinical practice.

Our findings are consistent with earlier work emphasizing the positive impact of simulation on

nursing students’ knowledge acquisition, confidence, and decision-making abilities [4,6]. In
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particular, the observed improvement in projection scores aligns with [13] theoretical model of SA,
in which the ability to anticipate future states represents the most advanced and clinically decisive
dimension of situational awareness. Such gains suggest that immersive, scenario-based learning
environments foster higher-order cognitive processing that extends beyond simple recognition or
comprehension of patient data.

Moreover, this study contributes novel evidence in the Tunisian context, where research on
simulation-based learning remains limited despite growing curricular reforms in nursing education
[18,19]. Our results reinforce the idea that integrating simulation into undergraduate nursing
curricula does not merely enhance psychomotor skills but also supports real-time cognitive
processes essential for clinical safety and patient-centered care. This is particularly relevant given
the documented importance of situational awareness in preventing adverse events and improving
interprofessional team performance [9,10,12].

The current study found that demographic variables had a limited influence on improvement in total
score following the training intervention. The multivariate regression model explained a modest
proportion of variance (16.6%), suggesting that while sex significantly predicted improvement, the
majority of performance gains were likely influenced by other factors such as baseline knowledge,
prior experience, or engagement during training. Specifically, male participants demonstrated
significantly greater improvement than female participants, whereas age was not associated with
score changes. This finding aligns partially with prior simulation-based education research, which
indicates that performance gains may be influenced by individual differences, although many
studies report comparable improvements across sex and age groups [1,6,7]. The observed sex
difference may reflect variations in confidence, prior exposure, or learning preferences within the
study sample, rather than inherent ability, and should be interpreted cautiously. Overall, these
results suggest that the training intervention effectively improved performance across participants,

with sex-related differences accounting for a small but significant portion of the variance. Future
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research should explore additional factors, such as baseline competency and engagement levels, to
better understand the predictors of skill acquisition in simulation-based training.

Another contribution of this study is the longitudinal assessment of SA. By conducting follow-up
measurements three months after training, the results indicate that knowledge retention and
cognitive benefits persist beyond the immediate post-simulation phase. This durability underscores
the value of simulation as a sustainable educational strategy rather than a short-term intervention.
Despite these promising findings, several limitations should be acknowledged. First, the study
relied on the adapted Situation Awareness Global Assessment Technique (SAGAT), which, although
validated, may not fully capture the complexity of situational awareness in dynamic clinical
environments. Second, this study employed a quasi-experimental single-group pre—post design
without a control group, limiting causal inference. While significant improvements in situational
awareness were observed, the absence of a control group prevents ruling out alternative
explanations for the observed changes, such as concurrent learning experiences or natural
maturation effects. The quasi-experimental design does not allow for causal inference with the same
rigor as randomized controlled trials. Third, the study was confined to a single institution,
potentially limiting the generalizability of results to other nursing programs with differing curricula,
resources, or student populations. Fourth although the adapted SAGAT questionnaire was reviewed
by nursing educators and clinical experts, a full psychometric validation was not conducted.
Cronbach’s alpha (a = 0.633) indicated moderate internal consistency, and a few items had lower
item—total correlations, which may affect the precision of situational awareness measurement.
Addressing these limitations in future research would strengthen the evidence base and allow for
more nuanced insights into contextual factors that influence simulation effectiveness.

Future research should explore the integration of interprofessional simulation scenarios to evaluate
how situational awareness develops in team-based contexts, which more closely mirror real-world

healthcare environments [5]. Additionally, examining the role of structured debriefing in
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consolidating situational awareness would provide valuable pedagogical insights. Finally,
comparative studies across diverse institutional and cultural settings would further validate the

broader applicability of these findings.

CONCLUSION

This study provides empirical evidence that simulation significantly enhances nursing students’
situational awareness at all levels: perception, comprehension, and projection. The improvements
observed both immediately and three months after training underscore the effectiveness of
simulation not only as an instructional tool but also as a long-term capacity-building strategy in
nursing education. By fostering the ability to detect, interpret, and anticipate clinical cues,
simulation prepares students to act decisively in rapidly evolving healthcare contexts—an essential
competency for ensuring patient safety and improving care outcomes. In the Tunisian context,
where nursing education continues to align with international standards, these findings have
important implications for curriculum design. Greater incorporation of simulation-based education
may bridge the gap between theoretical knowledge and clinical competence, equipping future
nurses with the cognitive agility and confidence necessary for professional practice.

Ultimately, embedding structured, simulation into nursing programs is not merely an educational
innovation but a pedagogical imperative. As healthcare systems face increasing complexity,
preparing nurses with advanced situational awareness through simulation represents a crucial step

toward improving both individual clinical performance and overall quality of patient care.
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ABSTRACT

Introduction: Spiritual care is essential in holistic nursing; however, nursing students often feel
less confident and reflective in providing it. Innovative teaching methods combining active learning
and reflection are needed to fill this gap.

Objective: This study evaluated the impact of reflective, flipped-classroom spiritual care training
on students' self-efficacy and reflective thinking.

Methods: A quasi-experimental pretest—posttest design with a control group was conducted among
82 undergraduate nursing students from two universities in Indonesia. Participants were allocated to
an intervention group (n = 41) or a control group (n = 41) based on existing class enrollment. The
intervention consisted of a 16-week reflective flipped classroom supported by an interactive e-
module, while the control group received conventional lecture-based instruction. Self-efficacy and
reflective thinking were measured at baseline and post-intervention. Data normality was assessed
using the Shapiro—Wilk test. Within-group differences were analyzed using the Wilcoxon signed-
rank test or paired sample t-test as appropriate, and between-group differences were examined using
the Mann—Whitney U test.

Results: Within-group analyses showed statistically significant improvements in self-efficacy and
reflective thinking in the intervention group (p < 0.001). In the control group, changes in reflective
thinking were not statistically significant (p = 0.062). Between-group post-test comparisons
demonstrated significantly higher self-efficacy and reflective thinking scores in the intervention
group than in the control group (p < 0.001), with a large effect (» = 0.67 for self-efficacy and » =
0.61 for reflective thinking).

Conclusion: The findings indicate that a reflective flipped classroom approach is associated with
higher self-efficacy and reflective thinking among nursing students in spiritual care education.
While causal conclusions cannot be drawn, the results support the educational value of reflective

and interactive learning strategies in undergraduate nursing curricula.
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INTRODUCTION

Spirituality is increasingly recognized as a core component of holistic nursing, encompassing
individuals' search for meaning, purpose, connection, and transcendence amid health, illness, and
suffering [1,2]. In clinical practice, spiritual care plays a crucial role in supporting patients'
emotional well-being, coping processes, and psychological adjustment, particularly among
individuals facing chronic illness, serious health conditions, and end-of-life situations [3,4].

A growing body of empirical evidence indicates that spiritual care interventions are associated with
positive patient outcomes across diverse healthcare settings. Previous studies have reported that
spiritual care may contribute to reducing anxiety, enhancing emotional regulation, improving
coping strategies, and a greater sense of meaning and connectedness among patients experiencing
vulnerability or existential distress [5,6]. These findings underscore nurses' professional
responsibility to competently assess and address patients' spiritual needs as an integral part of
person-centered care. Despite its recognized importance, spiritual care remains one of the areas in
which nurses and nursing students report the lowest levels of confidence. Numerous studies have
shown that nurses often feel uncertain, uncomfortable, or inadequately prepared to engage in
spiritual care, even when they acknowledge its relevance to quality nursing practice [2,7,8]. This
discrepancy suggests a persistent gap between professional expectations and cultural clinical
practice. One contributing factor to this gap lies in undergraduate nursing education. Although
spirituality is frequently included in nursing curricula, it is often addressed at a conceptual or
theoretical level, with limited opportunities for experiential learning, structured reflection, and skill-
based application [9,10]. As a result, nursing students may develop theoretical awareness of
spiritual care without sufficient confidence or readiness to engage in spiritual conversations and

interventions during clinical encounters [11,12]. Research focusing on nursing students highlights
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particular challenges related to self-efficacy and reflective capacity in spiritual care. Self-efficacy,
defined as an individual's belief in their ability to perform specific tasks [9,10], plays a key role in
translating knowledge into action. Students with low self-efficacy may avoid initiating spiritual care
interactions, even when they possess adequate theoretical understanding [13,14]. In parallel,
reflective thinking is essential for effective spiritual care, as it enables nurses to critically examine
their personal values, emotional responses, and professional responsibilities when addressing
patients' existential concerns [15,16]. However, reflective practice is not consistently embedded in
nursing education. Previous studies have reported that nursing curricula often lack structured
reflective activities, standardized guidance, and intentional pedagogical planning to support the
development of reflective thinking alongside clinical competence [17,18]. This limitation may
hinder students' ability to integrate spiritual care knowledge with self-awareness and ethical
sensitivity. To address these educational challenges, active and student-centered learning strategies
that intentionally integrate reflection are increasingly recommended. The flipped classroom model,
which shifts content delivery to pre-class learning and utilizes in-class time for higher-order
cognitive activities, has gained recognition as an effective pedagogical approach in nursing
education [19,20]. Additionally, flipped classrooms support self-regulated learning and increase
student confidence, which are linked to the development of self-efficacy [21,22]. However, the use
of flipped classroom strategies in spiritual care education remains limited, particularly when
reflective learning is not intentionally integrated into the teaching approach. Within a flipped
classroom framework, interactive learning modules can function as structured pre-class resources
that integrate content, reflection, and formative feedback. In this study, an interactive module is
conceptualized as a structured instructional unit that combines case-based scenarios, guided
reflective questions, and multimedia content to support self-directed and meaningful learning
[4,19,23]. In a flipped classroom, it serves as a pre-class tool that prepares students for higher-order

activities during in-class sessions, which focus on discussion, reflection, and the application of
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spiritual care concepts in simulated or case-based contexts [24].

The interactive and reflective nature of the module aligns with key outcomes in spiritual care
education. Active engagement with realistic scenarios and reflection helps develop self-efficacy and
reflective thinking, especially in emotional sensitivity and existential care [16,25]. Despite existing
spiritual care competency frameworks, guidance on pedagogical methods that foster reflective
thinking and self-efficacy through innovative, student-centered learning is limited.

A significant gap remains in nursing education regarding the effective implementation of spiritual

care competencies through integrated, reflective, and interactive flipped classroom approaches.

Objective

This study investigates the impact of a reflective flipped classroom, supplemented by an interactive
module, on the self-efficacy and reflective thinking of undergraduate nursing students in spiritual
care. It is expected that students engaging with this innovative learning model will show notably
greater self-efficacy and reflective thinking than those taught through traditional methods

approaches.

MATERIALS AND METHODS

Design

A quasi-experimental pre-post-test design with a control group was used to examine differences in
self-efficacy and reflective thinking between students who participated in a reflective flipped

classroom intervention and those who received traditional instruction.

Participants and Setting
The study population comprised undergraduate nursing students in Indonesia. The sample size

calculation was performed using G*Power version 3.1, based on the Wilcoxon—Mann—Whitney test
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for two independent groups, with a significance level of 0.05 and a statistical power of 80% [26,27].
This choice was made because the outcome variables were expected to be analyzed using a
nonparametric approach if the assumption of normality was violated. A moderate effect size (d =
0.60) was selected based on previous meta-analyses of flipped classroom interventions in nursing
education, which report medium to large effects on educational outcomes [26,27]. This conservative
estimate was chosen to avoid overestimating intervention effects in applied educational settings.
Based on this calculation, a minimum of 37 participants per group was required. To account for
potential participant attrition, an additional 10% was added to the total sample size, resulting in a
final sample of 82 participants (41 per group).

A purposive sampling technique was employed. The inclusion criteria were undergraduate nursing
students in their third year of academic study who were actively enrolled and willing to participate
in the study. The exclusion criteria included undergraduate nursing students who were on academic
leave during the data collection period.

The study was conducted at two universities in West Java that had supportive curricula, classrooms,

and labs for learning activities and data collection processes.

Group Allocation and Baseline Comparability

Participants were allocated to either the intervention or control group based on their existing class
assignments at each institution to minimize contamination between groups. Random assignment
was not feasible due to academic scheduling constraints.

To reduce selection bias, both groups were drawn from the same academic year and comparable
institutional settings. Baseline comparability was assessed using demographic characteristics (age,
gender, and religion), which showed similar distributions between groups (Table 1), supporting
demographic equivalence at study entry. However, no baseline psychometric measurements were

collected for the outcome variables.
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Assessments and Measures

Post-intervention data on self-efficacy and reflective thinking were collected from the intervention
group after the instructional intervention concluded. Control group data were collected
simultaneously at the corresponding time point in separate classrooms to ensure temporal
equivalence and minimize cross-group contamination. The estimated time to complete the
questionnaires was 25-30 minutes.

The self-efficacy instrument was adapted from Bandura's (1997) [25] General Self-Efficacy, and
reflective thinking was measured using the Level of Reflective Thinking Questionnaire developed
by Kember et al. (2000) [28]. Prior to the main study, the translated instruments were tested for
validity with a pilot sample of 30 undergraduate nursing students. The instruments were translated
into Indonesian using a forward—back translation procedure, followed by expert review to ensure
semantic and conceptual equivalence. A pilot test was conducted with 30 undergraduate nursing
students to assess clarity and cultural appropriateness.

Reliability testing demonstrated high internal consistency, with Cronbach's alpha coefficients of
0.882 for self-efficacy and 0.984 for reflective thinking. While these values indicate strong
reliability, the very high alpha for reflective thinking may also suggest potential item redundancy,
which should be considered when interpreting results.

Each questionnaire consisted of 20 items, both the reflective thinking and self-efficacy instruments
used the same scoring classification, categorizing scores as very (1) very poor [0,20[, (2) poor

[20,40][, (3) average [40,60][, (4) good [60,80[, and (5) excellent (=80).

Intervention Procedures
The intervention was developed using a constructive alignment framework to ensure coherence
among course learning outcomes (CLOs), learning activities, and assessment strategies. It was

grounded in the principles of flipped classroom pedagogy and reflective learning. The total
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workload was equivalent to 2 academic credit units (approximately 58 hours), delivered over 16
weeks with an average of 4 hours of learning activities per week [9]. The full set of intervention

procedures is outlined in Table 1.

Phase Timing Learning Activities Learning Materials Purpose
/ Tools
Preparation Before semester 1. Development of an 1. Interactive e- Ensure instructional
Phase interactive e-module module consistency and
2. Alignment of course 2. Semester constructive
learning outcomes, learning plan alignment
activities, and 3. Google
assessment Classroom
3. Facilitator briefing
(lecturers, chaplain,
palliative nurses)
4. Learning management
system (LMS) setup
1. Orientation session 1. Self-efficacy .
. . Assess baseline
Baseline and informed consent (pre-test) .
Assessment WeekO(bfefore Administration of 2. Reflective fequlvaler}ce between
intervention) . . . s intervention and
(Pre-Test) baseline questionnaires thinking (pre-
to both groups test) control groups
Pre-Class Weekly (= 2 1. Independent study 1. Interactive e- Build foundational
Learning hours/week) using an interactive module knowledge and
(Flipped module 2. Instructional support  self-directed
Component) 2. Viewing instructional videos learning
videos 3. Case scenarios
3. Analysis of case-based 4. Online quizzes
spiritual care scenarios
4. Completion of guided
reflective questions
5. Formative quizzes
In-Class Weekly (face-to- 1. Facilitated case-based 1. Case discussion Apply theoretical
Learning face / group discussions guides knowledge, enhance
(Reflective & synchronous 2. Guided reflective 2. Reflection reflective  thinking,
Active sessions) dialogue prompts and strengthen self-
Learning) 3. Role play and 3. Skills efficacy
communication skills demonstration
practice tools
4. Spiritual  assessment
exercises
5. Practice of religion-
based spiritual care
(Islamic context)
Reflection and Throughout 1. Submission of 1. Reflective Deepen self-
Feedback semester structured  reflective journal templates  awareness and
journals 2. LMS feedback reinforce  reflective
2. Facilitator feedback on features learning
reflection and
participation
3. Ongoing formative
assessment
Post- End of semester 1. Completion of the self- 1. Self-efficacy Evaluate post-
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Phase Timing Learning Activities Learning Materials Purpose
/ Tools
Intervention efficacy questionnaire scale intervention outcomes
Assessment 2. Completion of the 2. Reflective and compare groups
reflective thinking thinking
questionnaire questionnaire
Control Group Throughout 1. Traditional lecture- 1. Lecture materials Provide a comparison
(Comparison) semester based instruction 2. Standard condition without
2. Classroom discussion classroom reflective flipped
without structured resources learning

reflection or flipped
classroom elements

Table 1. Intervention Procedures.

Data Collection and Statistical Analysis

Descriptive statistics, including means, standard deviations, frequencies, and percentages, were
used to summarize participants' demographic characteristics and study variables. Instrument
reliability was assessed using Cronbach's alpha coefficients.

The Shapiro—Wilk test was used to assess the normality of the distributions of self-efficacy and
reflective thinking scores in both the intervention and control groups. In particular, a p-value greater
than 0.05 indicates that the null hypothesis of normality cannot be rejected.

To examine within-group differences between pre-test and post-test scores in both the intervention
and control groups, paired-sample t-tests were used to assess differences between means. When data
were not normally distributed, the non-parametric Wilcoxon signed-rank test was applied as an
alternative. To compare between-group differences in outcome scores, independent-sample t-tests
were used. In cases of non-normal distribution, the Mann—Whitney U test was employed as a non-
parametric alternative.

Effect sizes for the Mann—Whitney U test were calculated using the rank-biserial correlation (7)
derived from the standardized Z value to estimate the magnitude of group differences and were
interpreted according to established criteria. A two-tailed p-value < 0.05 was considered statistically
significant.

All statistical analyses were performed using SPSS software (version 27).
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RESULTS

Participants Characteristic

In Table 2 we have reported the main characteristics of our sample of undergraduate nursing
students. Participants in both groups were predominantly in early adulthood. The intervention group
had a mean age of 21.51 years (median = 21; range, 19-28), while the control group had a mean age
of 20.54 years (median = 20; range, 19-26). In the intervention group, the highest proportion of
participants was aged 21 years (29%), whereas in the control group, the majority of participants
were aged 20 years (51%). Female participants constituted the majority in both groups. In the
intervention group, 71% of participants were female, and 29% were male. Similarly, the control
group consisted of 85% female and 15% male participants. All participants in the Islamic religion.
Comparable age and gender characteristics across groups indicate baseline demographic

homogeneity, thereby supporting the internal validity of the quasi-experimental design.

Characteristics Intervention Group Control Group
f % f %
Age (years)
19 4 10 5 12
20 7 17 21 51
21 12 29 10 24
22 9 22 2 5
23 5 12 1 2
24 2 5 1 2
25 1 2 0 0
26 0 0 1 2
28 1 2 0 0
Gender
Male 12 29 6 15
Female 29 71 35 85
Religion
Islam 41 100 41 100
Christianity 0 0 0 0
Buddhist 0 0 0 0
Hinduism 0 0 0 0

Table 2. Participants Characteristics
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In the intervention group, the Shapiro—Wilk test showed that both pre-test and post-test scores for
self-efficacy (p < 0.0001) and reflective thinking (pre-test p = 0.001; post-test p < 0.0001) were not
normally distributed. Therefore, non-parametric statistical tests were considered appropriate for
within-group analyses in the intervention group. In contrast, in the control group, the Shapiro—Wilk
test indicated that pre-test and post-test scores for self-efficacy (pre-test p = 0.214; post-test p =
0.149) and reflective thinking (pre-test p = 0.123; post-test p = 0.057) were normally distributed (p

> (0.05). Accordingly, parametric tests were applied for within-group analyses in the control group

(Table 3).

Intervention Group Control point n p-value
Self-Efficacy Pre-test 41 <0.001
Post-test 41 <0.001
Reflective Thinking Pre-test 41 0.001
Post-test 41 <0.001
Control Group Control point n p-value
Self-Efficacy Pre-test 41 0.214
Post-test 41 0.149
Reflective Thinking Pre-test 41 0.123
Post-test 41 0.057

Table 3. The Shapiro—Wilk Normality Test

Table 4 presents within-group comparisons of pre- and post-test scores for self-efficacy and

reflective thinking in the intervention and control groups.

Variables Group Pre-Test Post-Test p-value
(Mean £ SD) (Mean + SD)
Self-Efficacy Intervention 82.10+09.11 90.32+9.59 <0.001?
Control 73.49 +£8.73 80.15+ 11.66 <0.001°
Reflective Thinking Intervention 80.54£9.19 87.10+9.97 <0.001?
Control 73.05+8.19 77.49 £ 12.00 0.062°

Note: a = (Wilcoxon Signed-rank); b = (Paired Sample T-Test)

Table 4. Pre-Test and Post-Test Comparison within Intervention and Control Groups
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In the intervention group, statistically significant differences were observed between pre- and post-
test scores for both self-efficacy and reflective thinking (p < 0.001), indicating higher post-test
scores than at baseline. In contrast, within the control group, no statistically significant differences
were found between pre- and post-test scores for self-efficacy or reflective thinking (p = 0.062).
These findings suggest different patterns of change over time between the intervention and control
groups.

Table 5 further supports these findings through inferential analysis. Nursing students who
participated in the reflective flipped classroom showed notably higher self-efficacy scores (mean =
90.32 £ 9.59) than those in the control group (mean = 80.15 £ 11.66), with a difference of 10.17
points (p < 0.001). Similarly, reflective thinking scores were substantially higher in the intervention
group (87.10 £ 9.97) than in the control group (77.49 = 12.00), with a difference of 9.61 points (p <
0.001). These significant and statistically strong differences suggest a meaningful educational

impact rather than a minor effect improvement.

variables n mean+SD mean difference  p-value Z  Effect size
(IC 95%)
Self-efficacy (intervention group) 41 90.32+9.59 <0.001 6.10 r=0.67
Self-efficacy (control group) 41 80.15+11.66 10.17 large effect
Reflective thinking (intervention group) 41 87.10+£9.97 <0.001 5.65 r=0.61
Reflective thinking (control group) 41 77.49+12.00 961 large effect

Table 5. Comparison of Post-Test Self-Efficacy and Critical Reflection Scores Between Intervention

and Control Groups (Mann—Whitney U Test).

Comparison of Post-Test Self-Efficacy and Critical Reflection Scores Between Intervention
and Control Groups (Mann—-Whitney U Test)

The analysis of effect sizes showed a significant educational benefit from the reflective flipped
classroom approach to spiritual care education. The effect sizes were large for both self-efficacy (»

= 0.67) and reflective thinking (» = 0.61), indicating substantial differences between the intervention
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and control groups. These results demonstrate that the improvements are both statistically
significant and educationally important, indicating a strong enhancement of effective and cognitive
skills among nursing students. Reporting effect sizes along with p-values is recommended to
provide information on the practical significance of the findings and to help compare results across

studies [29].

DISCUSSION

This study examined changes in self-efficacy and reflective thinking among nursing students
participating in an interactive, module—based reflective flipped classroom compared with those
receiving traditional instruction. By incorporating both within-group and between-group analyses,
the findings provide a more nuanced understanding of how students' learning outcomes evolved
over the intervention period.

Within-group analyses showed that students in the intervention group experienced statistically
significant improvements in both self-efficacy and reflective thinking from pre-test to post-test.
These findings suggest that participation in a structured learning environment combining flipped
classroom strategies and guided reflection was associated with higher post-intervention scores. Such
outcomes align with theoretical perspectives that emphasize the role of active engagement and
reflective processes in strengthening learners' confidence and cognitive development [25], [28].
Reflective learning activities, such as guided journals and case-based discussions, may help students
make sense of complex learning experiences and integrate theoretical knowledge with professional
values [15,16]. In contrast, in the control group, only self-efficacy showed a statistically significant
pre—post change, while reflective thinking did not. This pattern suggests that conventional lecture-
based instruction may support certain aspects of learning, such as perceived confidence, but may be
less effective in fostering deeper reflective capacities without explicit reflective structures. Previous

studies have similarly reported that the absence of intentional reflective pedagogies can limit
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students' development of reflective thinking skills, particularly in professional nursing education
contexts [29,30].

Between-group comparisons at post-test further indicated that students in the intervention group
reported higher levels of self-efficacy and reflective thinking than those in the control group, with
statistically significant differences for both outcomes. These findings align with existing evidence
demonstrating that flipped classroom approaches in nursing education are associated with improved
learning-related outcomes, including self-efficacy, engagement, and reflective abilities [19,26].
Technology-enhanced flipped learning environments may allow learners to engage with content at
their own pace while reserving classroom time for higher-order cognitive activities, which may
contribute to these observed differences [24,31,32]. The relevance of these findings is particularly
pronounced in the context of spiritual care education. Previous research has identified persistent
gaps in nursing students' preparedness, confidence, and competence in delivering spiritual care,
often attributed to limited curricular integration and insufficient experiential learning opportunities
[3,9]. The reflective flipped classroom approach implemented in this study may offer a pedagogical
structure that supports students in engaging with spiritual care content in a more meaningful and
culturally grounded manner, particularly within Islamic nursing education contexts [33,34].

Overall, this study contributes to the growing literature on reflective and flipped learning strategies
in nursing education by demonstrating differential patterns of change in self-efficacy and reflective
thinking across instructional approaches. Future research employing randomized controlled designs,
longitudinal follow-up, and qualitative inquiry may further elucidate the mechanisms through which
reflective flipped classroom models support the development of nursing students' professional

confidence and reflective capacity.

CONCLUSION

This study examined changes in self-efficacy and reflective thinking among nursing students
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participating in an interactive, module—based reflective flipped classroom, compared with those
receiving traditional instruction. The findings showed statistically significant within-group
improvements in both outcomes among students in the intervention group, along with higher post-
test scores than in the control group. In contrast, changes in the control group were more limited
and inconsistent across outcomes.

Together, these results suggest that integrating reflective learning activities and flipped classroom
strategies is associated with more favorable learning outcomes in spiritual care education. Although
causal conclusions cannot be drawn from the quasi-experimental design, the findings provide
empirical support for the educational value of reflective, interactive pedagogical approaches in

undergraduate nursing education.

Implications for nursing education and future research

This study advocates integrating reflective flipped classrooms into undergraduate nursing
education, particularly for complex topics such as spiritual care. Activities that involve reflective
exercises, interactive modules, and active participation can enhance students' confidence and depth
of reflection. Educators could blend these approaches with traditional teaching methods to promote
student-centered learning. Utilizing culturally relevant materials, such as Islamic perspectives on
spiritual care, can further enhance engagement in contexts where religion plays a significant role.
Future research should focus on randomized controlled trials, longitudinal studies, and qualitative
methods to investigate the long-term effects and underlying mechanisms of these strategies.
Expanding research across diverse settings will provide a more comprehensive assessment of their

generalizability and effectiveness in nursing education.

Limitations

This study employed a quasi-experimental design without randomization, limiting causal inference.
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The sample was drawn from two institutions within a specific cultural and religious context,
potentially limiting generalizability. Outcomes were measured using self-reported instruments,
which may be subject to response bias. Additionally, the use of different statistical tests due to
variations in data distribution and the absence of long-term follow-up should be considered when

interpreting the findings.
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