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Purpose: The COVID-19 pandemic precipitated a swift transition to online learning in medical and health sciences. This study 
investigated the associations of previous experience with online learning, current confidence with online learning, and resilient coping 
skills with perceived stress reported by pharmacy students during the emergency transition to online learning.
Methods: Undergraduate pharmacy students (N=113, response rate = 41%) completed an online, self-report, cross-sectional survey 
during April-June 2020. Measures included Likert items measuring prior experience and current comfort levels with online learning, 
the Brief Resilient Coping Scale (BRCS), and the Perceived Stress Scale 10-Item Version (PSS-10). Experience, comfort with online 
learning, reported scores, and internal consistency for the BRCS and PSS-10 were summarized. A linear regression model examined 
the associations of prior experience with online education, gender, and resilient coping with perceived stress.
Results: Of the 113 respondents (78% female, mean age 22.3 years), > 50% had only occasional prior experience with online 
learning, coursework, and examinations, but 63% expressed confidence with online learning. Mean PSS-10 and BRCS scores were 
23.8 and 13.3, respectively, and both scales demonstrated good internal consistency (α > 0.80). BRCS score was the single predictor of 
the PSS-10 score (r2 = 0.18, p < 0.001). Female gender was not a significant predictor (p = 0.11). A multiple regression model 
explained moderate variation in perceived stress (adjusted R2 = 0.19).
Conclusion: PSS-10 and BRCS scores indicated moderate levels of stress and coping skills among students during online teaching. 
Most students had some prior exposure to online learning, coursework, and examinations. Higher resiliency scores, but not prior online 
learning experience, predicted lower perceived stress.
Keywords: health professions, pharmacy education, online learning, pandemic, perceived stress scale, brief resilient coping scale, 
Caribbean

Introduction
Health and allied health education programmes transitioned to emergency online teaching modalities in the initial phases 
of the COVID-19 pandemic. Some programmes had prior experience with online platforms, while others were challenged 
to pivot quickly as tertiary institutions abruptly suspended in-person teaching.1 Although few studies have examined 
learning outcomes thus far, Stojan et al’s systematic review documented challenges and successes, especially in terms of 
student satisfaction.2 The trial-by-fire adoption of online learning may catalyze long-term incorporation of virtual 
pedagogy in health professions education. However, further studies examining the feasibility and generalizability of 
findings are needed.3,4

Studies concerning the mental health of medical students have proliferated during the COVID-19 pandemic. A recent 
review of 201 studies published between January 2020 and April 2022 found that more than half of medical students 
reported psychological distress, with alarmingly high rates of depression (41%), anxiety (38%), post-traumatic stress 
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disorder (34%), and suicidal ideation (15%).5 Some studies have focused specifically on the implications of transitioning 
to online learning for psychological well-being, but prior findings have suggested that the transition to online learning 
during the pandemic has contributed to stress levels of medical and health professions students. These studies have noted 
an association between reported stress and the transition to online learning and/or assessment among medical students.6,7 

Wang et al found that students’ approach to online learning and the online learning environment predicted perceived 
stress levels.8 Unreliable internet connection is also associated with stress.9 Several studies found that the female gender 
was associated with increased stress.6,10–12

Pharmacy training programmes also affected sweeping changes in curriculum globally at the start of the pandemic. 
Still, the experiences of student pharmacists have been less extensively covered than those of other health professions in 
published studies.13 Alghamdi et al found that Saudi pharmacy students had generally good access to technology and 
adequate skills to use technological tools.14 Students were accepting of online education but felt that they learned more in 
face-to-face interactions. Cernasev et al found that pharmacy students in a multisite US study adapted to online learning 
but reported significant mental health challenges (eg, isolation, stress, inadequate opportunity for rest, disrupted sleep, 
and frustration with online learning) and emphasized the need to foster student resilience.15 Nagy, Hall, and Charrois 
conducted a qualitative study of Canadian pharmacy students that highlighted similar themes of adaptation, stress, and 
mental health.16 A qualitative analysis of themes expressed by Australian pharmacy students during the initial stages of 
the pandemic similarly emphasized negative emotional states and communication barriers associated with online 
learning.17 A survey of Lebanese pharmacy students found that self-reported stress and anxiety persisted at levels 
>30% one year after the transition to online learning.18

Resilience is a complex phenomenon that generally refers to “positive adaptation, or the ability to maintain or regain 
mental health, despite experiencing adversity”.19 Operationally, resilient coping behavior is an “effective, problem- 
solving coping pattern” that reduces negative self-appraisal and impact of stress.20 The importance of resilience for the 
well-being of pharmacy students and practitioners is well established and reflected in the American Association of 
Colleges of Pharmacy Statement on Commitment to Clinician Well-being and Resilience.21 Findings from studies during 
the COVID-19 pandemic have provided further evidence of the importance of resilience for pharmacy students. In US 
studies, Fuentes et al22 found that effective use of coping skills, personal resilience, and Hispanic ethnicity predicted 
emotional well-being, and Hirsch et al23 found maladaptive coping was associated with higher perceived stress scores.

At the time of writing, no previously published study has addressed the experiences of Caribbean pharmacy students 
during the pandemic. Further, no studies have examined the influence of resilient coping and prior experience with online 
learning environments on perceived student stress during online learning. The current study 1) summarizes pharmacy 
students’ virtual learning experience prior to the pandemic and confidence with online learning at the time of the 
study; 2) compares gender differences across measures; and 3) examines the association of resilient coping and other 
predictors with student stress during the first three months after the transition to online learning.

Methods
Students enrolled in the undergraduate pharmacy program at a publicly supported Caribbean university were included in 
a regional cross-sectional online survey of students in medicine and health professions during the first stages of the 
COVID-19 pandemic, from April to June 2020. The study employed voluntary response sampling and invited all 
currently enrolled pharmacy students (N= 276) to participate. Survey data were collected from 113 students (response 
rate = 41%).

Measures
The following four measures comprised the self-report survey:

Perceived Stress Scale 10-Item Version: The PSS-10 measures the extent to which respondents appraise their life 
circumstances as stressful.24 More specifically, the instrument seeks to “tap how predictable, uncontrollable, and over-
loaded respondents find their lives”.19 The PSS-10 is a shortened version of the original 14-item scale and has established 
psychometric support in the Caribbean.25,26 Possible PSS scores range from 0 (low stress) to 40 (high stress).
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Brief Resilient Coping Scale: The BRCS is a four-item unidimensional measure of tendency to cope with stress 
adaptively using flexible, active coping strategies.20 Resilience is associated with better stress outcomes across a range of 
psychological, behavioural, and physiological measures.27,28 Possible BRCS scores range from 4 (low resiliency) to 20 
(high resiliency).

Experience with online learning: The survey instrument included 3 items in a 5-point Likert format using a frequency 
anchor (ranging from “never” to “very often”) to measure experience with online teaching, assignments, and exams.

Confidence with online learning: Students indicated their confidence using a single item, “I am confident with online 
learning and teaching” measured on a 4-point Likert scale using an agreement anchor ranging from “strongly disagree” to 
“strongly agree”.

Ethical Approval
The study protocol was approved by the following research ethics committees and complied with the Declaration of 
Helsinki: (i) the University of the West Indies-Cave Hill/Barbados Ministry of Health Research Ethics Committee/ 
Institutional Review Board, Barbados (IRB No. 200403-B. April 27, 2020) and (ii) the Campus Research Ethics 
Committee, the University of the West Indies, St Augustine Campus, Trinidad and Tobago (IRB No. 200403-B. 
April 28, 2020). Participation in the survey was voluntary and anonymous, and participants gave informed consent 
before participating. Gender and year of study were included in the survey; however, no identifiable personal information 
was collected or stored.

Data Analysis
Descriptive statistics were calculated to describe the participants and to summarize their self-reported experience with 
online learning, assignments, and exams. Scores and internal consistency for standardized measures of stress and coping 
were reported, and gender differences were compared using independent samples t-tests. Finally, a simultaneous 
regression model was estimated to predict PSS-10 scores based on experience with online education, gender, and 
resilient coping. All analyses were conducted using SPSS v. 28.0.

Results
One hundred thirteen students (88 women and 25 men from all four years of pharmacy training participated in the 
survey). The mean age of participants was 22.3 (SD = 4.10). The distribution of participants by year of study is 
summarized with total enrollment figures for comparison in Table 1. First-year students (n = 68, 29.7%) were somewhat 
overrepresented in the voluntary sample. All students reported access to at least one electronic device (laptop, desktop, or 
smartphone). Two students had access only to a smartphone.

Experience and Confidence with Online Learning
Most students indicated that, prior to the start of the COVID-19 pandemic, they had previously used each of three elements of 
online instruction: teaching and learning, exams, and assignments. The distributions of experience levels varied considerably 
among students for all the aspects of online instruction (Figures 1–3). However, the majority of students reported 

Table 1 Distribution of Pharmacy Students by Gender and Year of Study for 
Sample and Total Program Enrollment (2020)

Level of Study Study Respondents (%) Total Enrolment (%)

Male Female Total (%) Male Female Total (%)

Year 1 13 36 49 (43.4) 22 46 68 (29.7)
Year 2 5 22 27 (23.9) 22 37 59 (25.8)

Year 3 3 15 18 (15.9) 17 41 58 (25.3)

Year 4 4 15 19 (16.8) 12 32 44 (19.2)
Total 25 88 113 73 156 229
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Figure 1 Prior experience with online teaching and learning (n = 113).

Figure 2 Prior experience with online exams (n = 113).

Figure 3 Prior experience with online coursework (n = 113).
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“occasional” or more frequent experiences with each element of instruction. 43% of students reported engaging in online 
teaching and learning “often” or “very often” prior to the pandemic. Less than one-third had participated in online 
assignments of exams often or more frequently. Significant minorities indicated that they had “rarely” or “never” engaged 
in online teaching (22%, N=25), exams (30%, N=34), or assignments (32%, N=36) prior to the pandemic. Sixty-two percent 
of students (N=70) agreed or strongly agreed that they were confident with online teaching and learning; 37% (N=42) 
disagreed or strongly disagreed that they were confident. The distribution of responses is shown in Figure 4.

Perceived Stress
The PSS-10 demonstrated good internal consistency (α = 0.88). The mean PSS score was 23.2 (SD = 6.60; range: 5–40). 
The mean score for females was 23.8 (SD = 6.49); for males, the mean was 21.3 (SD 6.92). Gender differences 
approached but did not reach significance (t(108) = 1.64, p = 0.052).

Resilient Coping
The BRCS also demonstrated good internal consistency (α = 0.81). The mean BRCS score was 13.3 (SD = 11.20; range: 
4–20). Mean scores were 13.2 and 13.7, respectively, for females and males. Gender differences in BRCS scores were not 
significant.

Modeling Perceived Stress
We conducted a multiple regression to evaluate the prediction of perceived stress from previous experience with online 
learning, gender, and resilient coping skills. After computing a dummy variable for gender, we estimated a simultaneous 
regression model for perceived stress. Regression results are summarized in Table 2. Examination of the P-P plot and 
scatterplot of residuals suggested that assumptions of normality were met. A Shapiro–Wilk test indicated that the 
distribution of standardized residuals did not differ significantly from a normal distribution (W = 0.99, p > 0.90). 
Multicollinearity was not a concern (for all predictors: tolerance values > 0.1 and VIF < 5). Overall, the model predicted 
a moderate amount of variation in perceived stress (adjusted R2 = 0.19, F(6,102) = 5.29, p < 0.001). BRCS scores were 
the single significant predictor of perceived stress (β = −0.83, p < 0.001).

Discussion
Considering the rapid transition to online learning at the beginning of the COVID-19 pandemic, this study described 
undergraduate pharmacy students’ prior experience with virtual learning and measured current perceived confidence, 
stress, and resilient coping skills. A model evaluating the contributions of gender, prior online learning experience, 

Figure 4 Confidence with online teaching and learning (n = 113).
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current confidence, and coping skills to perceived stress demonstrated that coping skills were the sole significant 
predictor of stress, accounting for just under one-fifth of the variation in self-reported scores. Although some studies 
have reported greater levels of perceived stress among females, gender differences were not significant in the current 
study.

The adverse circumstances of the COVID-19 pandemic have created academic and personal disruptions unprece-
dented in living memory. The resulting stressors have repositioned the importance of resilient coping from an emerging 
interest in academic pharmacy to a practical necessity for continued learning.29 The prominent association of resilient 
coping with reduced stress in student pharmacists is an instructive finding for efforts to develop interventions to bolster 
resilience and support the well-being of student pharmacists during the pandemic and beyond.30–32 Further, pharmacy 
programs can leverage the online modality to increase access to support services for students (eg, counseling, telehealth, 
social support networks).33 Although pharmacy programs have dedicated resources to support student well-being, 
research and program implementation remain somewhat fragmented.34 Support for resilience in pharmacy students is 
foundational for global efforts to promote resilience in pharmaceutical communities of practice.35

Pharmacists have advocated for promoting professional resilience in a framework comprising purpose, physical 
endurance, mental toughness, and emotional balance.36 In the context of COVID-19, pharmacy educators have framed 
efforts to promote wellbeing in terms of trauma-informed interventions to foster students’ sense of safety, trustworthiness 
and transparency, peer support, collaboration, empowerment of voice and choice, and cultural and gender diversity.30 

These efforts to improve the well-being of professional pharmacists are likely to be more effective if integrated into 
training programs when students acquire foundations for professional behavior and practice. The American Association 
of Colleges of Pharmacy (AACP) has adopted an inclusive statement indicating that

AACP believes that all administrators, faculty, staff, preceptors, student pharmacists and alumni should contribute to a culture of 
wellness and resilience in pharmacy education; and 

AACP encourages schools and colleges of pharmacy to proactively promote overall wellness and stress management techniques 
to students, faculty, and staff.21 

Although promoting resilience is a widely shared aspirational goal, specific interventions and means of evaluating 
effectiveness vary widely among pharmacy programs.34 This reflects a lack of consensus on best practices to some 
degree, but differences also reflect the diversity of sociocultural and economic settings for pharmacy training and 
practice. Low- and middle-income countries (LMICs) may have particular challenges related to funding, human 
resources, and infrastructure that exacerbate stressors and reduce resources.37 These have the potential to contribute to 
the attrition of pharmacists and the degradation of health systems.38

Table 2 Regression Results for Model of Perceived Stress Among Pharmacy Students

Model Coefficientsa t Sig. Collinearity 
Statistics

Unstandardized 
Coefficients

Standardized 
Beta

B Std. Error Tolerance VIF

(Constant) 34.71 3.196 10.86 <0.002

Gender=Female 2.284 1.422 0.141 1.606 0.111 0.977 1.024
Online teaching and learning experience −0.331 0.719 −0.053 −0.461 0.646 0.566 1.767

Online exam experience 0.386 0.818 0.059 0.472 0.638 0.475 2.104

Online assignment experience −0.428 0.699 −0.067 −0.612 0.542 0.632 1.581
BRCS total −0.828 0.189 −0.418 −4.383 <0.001 0.821 1.217

I am confident with online teaching and learning −0.417 0.867 −0.049 −0.482 0.631 0.731 1.369

Note: aDependent Variable: Perceived Stress Scale-10 Item Version (PSS-10) total score. 
Abbreviations: BRCS, Brief Resilient Coping Scale; VIF, Variance inflation factor.
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The COVID-19 pandemic provided an unprecedented demonstration of the value of resilience, but risk factors for 
burnout and threats to the well-being of students and practicing pharmacists predate and will outlast the pandemic. 
Pharmacy educators have made significant progress in understanding the role of resilience in education and practice, and 
further research to identify the effectiveness of specific interventions is an important next step. Evidence-based programs 
are needed to promote resilience in pharmacy students and build foundations for healthy professional practice in diverse 
settings.

Limitations
Inferences from this study are limited by voluntary response sampling and nonresponse bias. Pandemic-related disrup-
tions, especially during the chaotic first half of 2020, likely contributed to the low response rate, even after several 
follow-up email invitations on each campus. The overrepresentation of first-year students in the sample also limits 
generalizability. Challenges with sample size are not unique to this study; a similar study during the same time frame in 
the US achieved only a 26.2% response rate.39

Further, although the model is statistically significant, it explains only about one-fifth of the variation in perceived 
stress. More detailed knowledge of additional contributors to and contexts of stress and reliant coping during pharmacy 
education is needed. Despite these limitations, the findings provide an incremental contribution to understanding 
pharmacy student resilience during an unanticipated window of opportunity during the early phase of the COVID-19 
pandemic in a Caribbean context. To our knowledge, this current study is the first effort to capture stress and coping 
among Caribbean pharmacy students during the pandemic.

Conclusions
Most pharmacy students had limited exposure to online learning, coursework, and exams prior to the start of the COVID- 
19 pandemic. Both the BRCS and PSS-10 demonstrated good internal consistency. In the three months after the 
introduction of online teaching due to the COVID-19 pandemic, students reported moderate levels of stress and resilient 
coping. Higher scores on resilient coping significantly predicted lower perceived stress, but prior experience with virtual 
learning and gender did not. Given the sampling limitations in the study, further research is needed to establish the 
replicability of our findings regarding the role of resilient coping. Research is also needed to support the use of specific 
interventions to foster resilience in diverse educational settings. The current study highlights the importance of resilience 
for the well-being of student pharmacists during the COVID-19 pandemic and in the future.

Informed Consent Statement
Informed consent was obtained from all subjects involved in the study.
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