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ABSTRACT: Objectives: Healthcare students experience significant stress due to their rigorous graduate school
curricula. These levels of stress are associated with higher risks of depression, self-harm, and exhaustion. Coping
interventions have been shown to help students develop healthy stress coping strategies. The purpose of this systematic
review and meta-analysis was to examine the diverse array of coping interventions and what characteristics of coping
interventions were most effective at decreasing stress among healthcare students. Methods: Any intervention
designed to address coping for academic stress was included among medical, dental, nursing, physician assistant,
allied health, veterinary, psychology, etc. students. A comprehensive literature search was completed to include
multiple databases, Ancestry, and hand-searching from EBSCO and Google Scholar articles. A final total of 17 studies
were included. Standardized mean difference effect sizes (ES) were synthesized across studies using a random-effects
model in the Comprehensive Meta-Analysis Software for changes in coping levels in healthcare students. Moderator
analyses were performed to explore the study, intervention, and participants’ characteristics. The risk of bias
was assessed by RoB2 and ROBINS-I. Results: Coping interventions significantly reduced stress outcomes among
healthcare students (d = 0.74; 95% CI [0.48-1.01], 95% PI [—0.41-1.90], p < 0.001, Q = 228.49, I? = 93.0%, T = 0.52,
T? = 0.28, p < 0.001). Moderator analysis showed that interventions with stress education, established professional
guidance, and fewer hours led to better stress management outcomes. Conclusions: This study demonstrates that
coping interventions produce an overall moderate-to-large effect on stress reduction. Future research investigating
coping interventions on academic and long-term outcomes would be beneficial.
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1 Introduction

Healthcare professional students experience high stress levels during their training and career, which
leads to a higher risk of psychological health problems [1,2]. Over 75% of medical students commonly
report moderate-to-severe stress levels, and academic-related stressors are often the top cause [3-5]. Dental
students report moderate to high stress from examinations and grading, while nursing students experience
similar stress levels from academic demands and patient care responsibilities [6—-8]. Intense academic
demands and clinical training have also been shown to increase stress levels in veterinary, physical therapy,
and occupational therapy students [9-11]. High stress levels can lead to burnout and depression [12-14].
Depression and burnout are also consistently reported to be high among medical, nursing, and dental
students [15-17]. This trend can have long-term consequences, including increased medical errors [18,19].
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Multiple studies have shown that healthy coping skills decrease during healthcare schooling [20-23].
Coping refers to the flexible, conscious thought patterns and behaviors that individuals use when in
stressful situations [21]. When there is significant distress, low self-esteem, and/or difficult curriculum
factors, students do not engage in effective coping strategies, making poor coping very common in
medical school [22]. Students with lower coping skills also tend to report having higher stress, creating
a vicious cycle of stress and ineffective coping [23]. There are different types of coping that have
varying degrees of effectiveness on stress levels; four major categories of coping are problem-focused,
emotion-focused, meaning-focused, and social coping [24]. There is also maladaptive coping, including
disengagement, emotional suppression, avoidance, and denial, which are recognized as learnt in childhood
and adolescence [25].

Common coping strategies healthcare students use include leaning on friends and family and mindset
changing [26]. Medical students commonly seek social and emotional support to cope with stress [26].
Studies show that nursing students use problem-solving, social support, and cognitive restructuring [27,28].
For veterinary students, exercise and social activities, where social support and relationship quality were
enhanced, were effective for coping with stress [9]. The most common coping strategies among dental
students are acceptance, self-distraction, and positive reframing [29]. Occupational and physical therapy
students’ coping strategies include exercise, strategic selection of peers, and modifying expectations [30].
Even though there are many healthy ways students cope with stress, there are maladaptive strategies
students turn to, such as substance abuse, self-blame, and avoidance [31,32]. High stress and burnout among
healthcare students and professionals are linked to attrition from health programs and the profession,
contributing to the global staffing crisis in healthcare [4,16]. Therefore, it is important to educate and
optimize coping interventions to support students with high levels of stress.

Prior meta-analyses show that problem-focused coping decreases stress levels and burnout in healthcare
students [33-36] However, most meta-analyses only focused on one type of intervention or healthcare
student group, leaving gaps in our understanding of coping strategies useful to health profession students
as a whole [37-41] There was also wide variation in which coping strategies were measured in previous
research, including both helpful and unhelpful coping strategies, and not all facets are investigated in
every study [24,25,39-43]. Given these limitations, we identified the need for a more comprehensive review
and meta-analysis. The purpose of this research is to analyze and identify the characteristics of coping
interventions that are most effective at reducing stress in healthcare students. The research questions
driving this meta-analysis were: (1) What interventions have been used to improve healthcare professional
students’ coping (medical, nursing, dental, veterinary, allied health, pharmacy, physician assistant, clinical
psychology)? (2) What effect have interventions had on coping among health profession students? (3) What
characteristics of the populations or interventions make the interventions more or less effective?

2 Methods

The Preferred Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA) guidelines were
followed in this systematic review and meta-analysis [44]. The completed PRISMA checklist is provided as
Supplementary Material. The review was not registered.

2.1 Inclusion & Exclusion Criteria

Inclusion criteria included articles which (1) described an intervention to improve coping skills,
behaviors, and/or strategies, in the context of professional healthcare school; (2) had an outcome measure of
coping in any form as long as it was identified and conceptualized as coping by the authors; (3) coping was
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conceptualized and measured as academic coping or coping with school-related stress, anxiety, depression,
burnout, etc. (not limited as long as school-related); (4) healthcare student population globally including
medical, dental, nursing, veterinary, physician assistant (PA), pharmacy, allied health (e.g., physical therapy,
occupational therapy, speech therapy), and/or clinical psychology, in any year of school; (5) any study
design with an intervention, including randomized controlled trial (RCT), non-randomized two-arm, or
one-arm pre/post. No restrictions were placed on study location, date, or level of degree. When applicable,
physiological measures of stress data were collected, coded, and included alongside subjective measures.
Excluded criteria included (1) mixed populations without separately reporting outcomes (e.g., medical
and engineering students in aggregate); (2) not published or primary studies (e.g., review articles, trade
magazines); (3) coping addressed external factors that were not academic or school related (e.g., parenting).
No limitation was placed on sample size or power of a primary study; establishing a fixed sample size
based on a predetermined power level can bias results due to variation in effect sizes from study design,
population, measurement tools, and intervention type, leading to the exclusion of small studies that may
have insights to offer, and increasing publication bias [45,46].

2.2 Search Strategies

Filters for English language and peer-reviewed articles were used. The following databases were
searched by author ELS: EBSCOhost (inclusive of Academic Search Elite; Alt Healthwatch; Business
Source Elite; CINAHL; eBook Collection; ERIC; Funk & Wagnalls New World Encyclopedia; Health
Source—Consumer Edition; Health Source-Nursing/Academic Edition; Library, Information Science &
Technology Abstracts; MAS Ultra—-School Edition; Military & Government Collection; Newspaper Source;
Primary Search; OpenDissertations; APA PsycInfo; MAS Reference eBook Collection; Primary Search
Reference eBook Collection; and MEDLINE); PubMed; Web of Science; and Google Scholar. The search was
carried out between March 6 and June 22, 2025 with the search terms: “cope or coping or coping strategies
or coping skills or coping mechanisms or coping behaviors” AND “medical students or nursing students or
healthcare professional students or allied health students or physical therapy students or physiotherapy
students or dental students or veterinary students or occupational therapy students or speech language
pathology students or physician assistant students or pharmacy students or graduate psychology students
or psychology PhD students”.

2.3 Data Management

Zotero (Corporation for Digital Scholarship; 8300 Boone Blvd Ste 500, Vienna, VA 22182, USA) was
used for citation and duplicate tracking. Excel (Microsoft Corporation; One Microsoft Way, Redmond, VA
98052-6399, USA) was used for coding and applying inclusion and exclusion criteria.

2.4 Data Extraction and Coding

Cooper et al. [47] guidelines were used to develop an extensive codebook. All authors trained in
meta-analytic methods and extracted data from eligible studies. Variable classifications include study
identification, basic information (article title, authors, research design), population characteristics and
demographics (student type, location, mean age, gender, race, ethnicity), reliability and validity (blinding,
randomization), intervention details (name, characteristics (e.g., stress education, cognitive behavioral
therapy), length of intervention, duration of sessions, total sessions, delivery mode), outcomes (e.g., outcome
name, subjective or physiologic, time point, direction of effect), and results (e.g., sample size, mean, standard
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deviation, standard error, direction of effect). Pre-intervention measure and most proximal post-intervention
measure were chosen as coding timepoints.

2.5 Data Analysis

Comprehensive Meta-Analysis Software (CMA; Biostat, Inc., 14 North Dean Street, Englewood,
NJ 07631, USA) was used for data analysis. The random-effects model was selected due to the expected
heterogeneity in primary studies [46]. Cohen’s d for standardized mean difference effect sizes was used, as
Hedges’ g can result in more bias in the meta-estimation [48]. Ninety-five percent confidence intervals (CI)
and p-values for pooled estimates were calculated according to the random-effects model implemented in
the software. P-values less than 0.05 was considered statistically significant. Effect sizes were classified
as small (<0.20), medium (~0.50), or large (>0.80) [49]. A positive effect size was set to indicate improved
coping and a negative effect size worse coping. Cochrane’s Risk of Bias tool version 2 (RoB2) was used to
evaluate the risk of bias across RCT studies [50]. The ROBINS-I was used to evaluate the risk of bias across
the quasi-experimental and pre/post studies [51].

3 Results

Search results from databases included 6164 peer-reviewed manuscripts, so search terms were refined
to the subject term and returned 584 articles (see Fig. 1). After title screening, 335 abstracts were retrieved
and screened, leading to the retrieval of 34 full-text articles for screening. The final number of eligible
articles was 17 (see Fig. 1). Articles are described in Table 1.

| Identification of studies via databases and other sources |
Records identified from databases Records removed before screening:
(n=584) Duplicate records removed

(n=13)

Irrelevant titles (n = 236)

Abstracts excluded:
Duplicates (n = 16)
Qualitative (n = 20)
Ineligible population (n = 1)

Abstracts screened:

(n =339) No intervention (n = 254)
No coping intervention (n = 1)
Non-school-related coping (n = 2)
Editorial/review (n = 6)
No coping outcome measure (n = 1)
Full texts sought for retrieval: | JFull texts not retrieved (n=1) ]
(n =34)

Reports excluded:

Qualitative (n = 2)

Ineligible population (n = 1)

No coping outcome measure (n = 6)
Not enough data for meta-analysis (n =
6)

Companion study (n = 1)

Studies assessed for eligibility::
(n =33)

Studies included:
(n=17)

Figure 1: Preferred reporting items for systematic reviews and meta-analyses (PRISMA) flowchart of search.
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Table 1: Characteristics of included articles on coping interventions for healthcare students.

. . . Sample Outcome
L D I
Study/Location esign ntervention Characteristics Measure/Results
Online psychoeducational Nursing students Coping and
stress management . .
Ahmad and Meric program Duration: 6 Mean age: 20.02 years  Adaptation Processing
RCT ) (SD 0.92); 68.3% Scale (CAPS): Short
(2021) [52] Turkey weeks Frequency: Once .
. Female (90% Black) Form Mean capacity
per week for 60 min Total
. n =60 to cope level d = 0.907
number of sessions: 7
Cekic¢ and Angel RCT weeks Frequency: Twice Mean age: 20.04 years  Coping Styles

(2022) [53] Turkey

per week for 90 min Total
number of sessions: 21

(SD 1.52); 70% Female
n=10

Inventory d = 1.465

Self-awareness and
communication

Nursing students Age

Demir and Ercan technl.ques course range: (19-25); Mean Ways of Coping with
One arm pre/post ~ Duration: 14 Weeks Stress Inventory
(2019) [54] Turkey age: 20 years (SD 1);
Frequency: Once per week 80.5% Female n = 123 d=0.141
for 180 min Total number = -
of sessions: 14
Cognitive behavioral
. therapy‘-based group Nursing students Ways of Coping
Demir and Ercan RCT counseling Duration: 6 Mean age: 20.13 years Questionnaire
(2022) [55] Turkey weeks Frequency: Once (SD 1.54); 93.7% d = 0.863
per week for 75 min Total ~ Female n = 63 o
number of sessions: 6
Mentoring program . .
Nursing students Ways of Coping

Demir et al.
(2014) [56] Turkey

One arm pre/post

Duration: 14 weeks
Frequency: Once per week
Total number of

sessions: 14

Mean age: 18.8 years
(SD 1.18); 92.4%
Female n = 66

Inventory Mentoring
Assessment Form
d =0.290

Giinaydin (2022) [57]

Group psychoeducation
Duration: 7 weeks

Nursing students
Mean age: 19 years

Stress-Coping Styles

Turkey RCT Frequency: Once per week ¢y ) 71 1 Scales d = 1.827
for 60 min Total number
. Female n = 38
of sessions: 7
Mindfulness training Psychology and
Duration: 7 weeks medical students .
Halland et al. RCT Frequency: Once per week  Mean age: 23.8 years Ways of Coping

(2015) [58] Norway

for 90 min Total number
of sessions: 7

(SD 5.1); 76% Female
n=265

Checklist d = 0.276

Hi¢durmaz and Oz
(2016) [59] Turkey

One arm pre/post

Cognitive-behavioral
group counseling program
Duration: 12 Weeks
Fequency: Once per week
for 90 min Total number
of sessions: 12

Nursing students
n=43

Ways of Coping
Inventory Automatic
Thoughts
Questionnaire

d =0.390

Manning-Geist et al.
(2019) [60] United
States

Non-randomized
control trial or
quasi-experiment

Stress management
workshops Duration: 1
weeks Frequency: One
Session for 120 min Total
number of sessions: 1

Medical students
n=135

Survey: Average
confidence in stress
coping d = 0.280




Nguyen et al.
2023 [31] Taiwan

Non-randomized
control trial or
quasi-experiment

weeks Frequency: Once
every other week for 90
min Total number of
sessions: 5

Mean age: 18.1 years
(SD 0.38); 36.9%
Female n = 409
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Table 1: Cont.
. Sample Outcome
L i Desi I
Study/Location esign ntervention Characteristics Measure/Results
Simulation-based learning .
experiences Duration: 3 Nursing students Bugen’s Coping with
Martin-Parrilla et al. P ’ Mean age: 21.39 years
. RCT weeks Frequency: Once Death Scale (CDS)
(2025) [61] Spain . (SD 4.06); 78.3%
per week for 50 min Total d=1219
. Female n = 240
number of sessions: 3
Transforming stress
program Duration: 10 Medical students Brief Coping

Orientation to
Problems Experienced
(COPE) d = 1.503

Onan et al. (2018) [62]
Turkey

One arm pre/post

Stress coping course
Duration: 14 Weeks
Frequency: Once per week
for 120 min Total number
of sessions: 14

University nursing
students Mean age:
18.88 years (SD 0.85);
94.9% Female n = 78

Psychological
Resilience
Questionnaire:
Psychological
resilience d = 0.767

Ozan et al. (2020) [63]
Turkey

RCT

Clinical education
program based on
Watson’s theory of human
caring Duration: 12 weeks

Nursing students
Mean age: 21.54 years
(SD 2.7); 52.9% Female
n =106

Ways of Coping
Inventory d = 0.611

Priyadharshini et al.
(2021) [23] India

Non-randomized
control trial or
quasi-experiment

Intervention programs on
stress level Duration: 4
weeks Frequency: Twice
per week for 45 min Total
number of sessions: 8

Medical students
Mean age: 19.98 years
(SD 1.35); 62.2%
Female n = 526

Perceived Stress Scale
d=1418

Stoliker et al.
(2022) [64] Canada

One arm pre/post

Online resilience training
program Duration: 12
Weeks Total Number of
sessions: 1

BScN students Mean
age: 32.25 years (SD
6.63) n =70

Coping Strategies
Inventory-Short Form
Measure of coping
Resilience scale for
adults d = 0.131

Tung and Orak
(2024) [65] Turkey

RCT

Clinical adaptation
psychoeducation program
Duration: 6 weeks
Frequency: Once per week

Nursing students
Mean age: 19.39 years
(SD 1.11); 71.2%

Stress-Coping
Behaviors Scale for
Nursing Students

for 90 min Total number Female n = 66 d =0.686

of sessions: 6

Mentoring program .
Yiiksel and Non-randomized Duration: 8 weeks ?Al;zsrir;g :tu;ie;léts cars  Wavs of Copin
Bahadir-Yilmaz control trial or Frequency: Once per week ge: 16,00y y pIng

(2019) [66] Turkey

quasi-experiment

Total number of
sessions: 8

(SD 0.8); 62.6% Female
n=91

Inventory d = 0.533

RCT: Randomized Controlled Trial; SD: Standard Deviation.

3.1 Study and Participant Characteristics

The included studies were published between 2014 and 2025. Seven studies were RCTs [52-54,58,61,
63,65], four studies were non-randomized control trials or quasi-experiments two-arm studies [23,31,60,66],

and five studies used a one-arm pretest-posttest design [54,56,59,62,64] (see Table 1). Eleven studies were

conducted in Turkey, and one each took place in Norway, the United States, Spain, Taiwan, South India, and
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Canada (see Table 1). The mean age of the participants across the studies ranged from 18.1 to 32.25 years.
The percentage of participants who were female ranged from 36.9% to 94.9%. None of the studies reported
a racially diverse sample, as in all cases, one racial group made up more than 60% of the participants.

3.2 Intervention Characteristics

Across the 17 studies in this meta-analysis, eleven of the studies assigned homework. Eleven studies
conducted interventions in small groups. Most interventions were delivered synchronously and in person,
and three were conducted online. Out of the three online interventions, two were asynchronous, and one
was synchronous. Intervention duration ranged from 1 to 14 weeks, with 1 to 21 sessions, and session
length ranged from 30 to 180 min.

The most common protocol was stress education. Some included cognitive behavioral therapy and
mindfulness training. The unique protocols include dialectical behavior therapy, psychotherapy, Maslow’s
hierarchy of basic needs, and Watson’s theory of human caring.

3.3 Outcome Measures

The coded studies had eleven different self-reported stress outcome measures in total. Most studies
(n = 7) used the Ways of Coping Inventory. Some studies included coping outcome measures such as the
Automatic Thoughts Questionnaire and Mentoring Assessment Form.

3.4 Summary Effect Sizes

Coping interventions (k = 17, n = 17) demonstrated a statistically significant, moderate to large positive
effect on reducing stress outcomes in medical students from pretest to posttest, compared with controls
(d =0.74, 95% CI [0.48-1.01], 95% PI [—0.41-1.90], p < 0.001) (Fig. 2). Standardized difference in means or
effect sizes of the individual studies ranged from 0.28 to 1.83 with a positive effect size indicating improved
coping and a negative effect size indicating worse coping following the intervention. As expected, there
was statistically significant heterogeneity of effects noted across studies (Q = 228.49, I? = 93.0%, T = 0.52,
T? = 0.28, p < 0.001) from heterogeneity statistics.

Study name Subgroup within study Statistics for each study Std diff in means and 95% CI

Std diff  Standard Lower Upper

in means error Vanance  limit imit  Z-Value p-Value
Bani Ahmad & Merig (2021) Blank 0.907 0271 0074 0375 1438 3344 0.001
Ceki¢ & Angel (2021) Blank 1.465 0504 0254 0478 2452 2909 0.004 p—
Demir & Ercan (2019) Blank 0.141 0.091 0.008 .0036 0.319 1558 0.119 —.—
Demir & Ercan (2022) Blank 0.863 0263 0069 0347 1.380 3276 0.001
Demir et al. (2014) Blank 0.290 0126 0016 0044 0.537 2312 0.021 —-
Durgun Ozan et al (2020) Blank 0.611 0203 0041 0214 1.008 3.014 0.003
Ginaydin (2021) Blank 1.827 0.387 0149 10689 2585 4726 0.000 e —
Halland et al (2015) Blank 0.276 0.124 0015 0034 0519 2238 0.025 ——
Higdurmaz & 0z (2016) Blank 0.390 0.1s8 0025 0080 0.700 2464 0.014 ——
Manning-Geist et al. (2020) Blank 0.280 0.100 0010 0084 0476 2799 0.005 -
Martin-Pamila etal (2025) Blank 1.219 0.141 0020 0942 1495 8625 0.000 -
Nguyen et al (2023) Blank 1.503 0.112 0013 1283 1.722 13420 0.000 —
Onan et al (2018) Blank 0.767 0.129 0017 0514 1019 5952 0.000
Priyadharshini et al. (2021) Blank 1.418 0103 0011 1216 1.621 13725 0.000 -
Stolker et al (2022) Combined 0.131 0.119 0014 -0.101 0.364 1108 0.268 ——
Tung & Orak (2024) Blank 0.688 0283 0064 0.1950 1.183 2709 0.007
Yiksel & Bahadir-Yilmaz(2019) Blank 0.533 0213 0046 0.114 0951 2496 0.013
Pooled 0.743 0.136 0019 0475 1.010 S444 0.000
Prediction Interval 0.743 -0413 1898 T

-1.50 -0.38 0.75 1.88 3.00
Favors controls Favors intervention

Figure 2: Forest plot showing the standardized mean effect sizes of all studies. Heterogeneity statistics: Q = 228.49
(p < 0.001), I? = 93.0%, T = 0.52, T? = 0.28.
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3.5 Publication Bias

Publication bias was assessed using three methods: funnel plot [67], Egger’s regression intercept [68],
and Duvall and Tweedie’s trim & fill [69]. Multiple methods are recommended to provide more accuracy in
the assessment of publication bias [46]. All tests were completed in Comprehensive Meta-Analysis (CMA).
The funnel plot showed general symmetry but is missing effect sizes in the lower left corner of the plot,
representing studies with lower effect sizes, demonstrating this meta-analysis may not include studies that
faced publication bias due to lack of significant results (Fig. 3). Egger’s regression test (¢ = 0.84, p = 0.41,
intercept 2.04) was not significant, suggesting that the data set was unlikely to be influenced by small
sample bias [68]. Duval & Tweedie’s trim & fill identified one study trimmed, changing the point estimate
(summary effect size) from 0.74 [0.48-1.01] to 0.69 [0.43-0.96]. A one-study-removed sensitivity analysis
was run in CMA, and no studies were identified as affecting the summary effect sizes. These analyses
together suggest a small-to-moderate amount of publication bias in the data.

Funnel Plotof Standard Error by Std diff in means
00
01 C o
o [a]
2 5 o
02 a©
g O o
o [ 3]
2
g 04 o
-
os )
0s
——
-20 -15 -10 05 00 0s 10 1.5 20
Sta aiff in means

Figure 3: Funnel plot for publication bias in all studies.
3.6 Moderator Analyses

Subgroups and meta-regression analyses were conducted to investigate heterogeneity (see Table 2).
Subgroup analyses including study design, student discipline, in-person vs. online interventions, the
inclusion of stress education, the inclusion of cognitive behavioral therapy (CBT), the inclusion of
mindfulness, homework, small-group interventions, and the type of facilitator. Effect size significantly
varied by study design (Q = 6.81, p = 0.03), with RCTs having the highest effect size (d = 0.91, 95%
CI [0.55-1.27], 95% PI [—0.26—2.07], p < 0.001), non-randomized control-group studies the next highest
(d =0.80,95% CI1[0.20-1.40], 95% PI[—1.54-3.15], p < 0.01), and one-arm pre/post studies the lowest (d = 0.36,
95% CI [0.11-0.61], 95% PI [—0.77-1.49], p < 0.01). Effect size significantly differed by student discipline
(Q =7.19, p = 0.03) with medical students exhibiting a higher effect size (d = 1.07, 95% CI [0.28-1.86], 95% PI
[—9.08-11.21], p < 0.01) compared to nursing students (d = 0.67, 95% CI [0.43-0.92], 95% PI [-0.23-1.57],
p < 0.001). The inclusion of stress education had a significant impact on effect size (d = 0.85, 95% CI
[0.48-1.21], 95% PI [-0.55-2.25], p < 0.001) compared to interventions without stress education (d = 0.44,
95% CI [0.25-0.63], 95% PI [—0.05-0.93], p < 0.001). Facilitator type significantly impacted effect size
(Q =4.39, p = 0.03) with interventions led by faculty, mental health professionals, or researchers having
a higher effect size (d = 0.84, 95% CI [0.52-1.16], 95% PI [-0.43 = 2.11], p < 0.001) compared to those led
by student peers or which were self-directed (d = 0.39, 95% CI [0.12-0.66], 95% PI [—0.71-1.49], p < 0.01).
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The inclusion of CBT, mindfulness, homework, and small groups was not significantly different than those
without those elements (Table 2), though the small sample sizes of the studies with these modalities may
have meant it was not possible to detect a significant difference, even if one existed. There were not enough
subgroups to assess study location (country).

Meta-regression analyses were done for mean age, percent female participants, number of weeks in the
intervention, total number of sessions, and average duration of sessions. The average duration of sessions
was the only significant finding (F(1,12) = 6.59, p = 0.03, n = 11, goodness-of-fit: T = 0.39, T¢ = 0.15, F = 85.5%,
Q = 62.0, p < 0.001, R? = 44%), indicating that longer average sessions were less effective and explaining 44%
of the variance (Fig. 4). However, removal of the single study with the highest average duration of sessions
(180 min) [55] resulted in insignificance of the model (F(1,11) = 2.02, p = 0.18, goodness-of-fit: T = 0.45,
T? = 0.20, F = 88.7%, Q = 97.1, p < 0.001, R* = 23%).

Regression of Std diff in means on Avg duration of sessions

am

iw 4
im J
im
im 4
g
bl
g ]
s
E a% 4
©
§ 3%
4%
-1 4
s
<
2%
N2 432 LR 322 1022 122 RE SR =32 122 20
Awvg duration of ceccione
Figure 4: Meta-regression for average session duration.
Table 2: Moderator analyses.
Subgroups Qbetween k Cohen’s d 95% CI
Study design 6.81*
RCT 8 0.91** 0.55-1.27
Non-randomized w/control group 6 0.80** 0.20-1.40
One-arm pre/post 4 0.36™* 0.11-0.61
Student discipline 7.19%
Medical students 3 1.07* 0.28-1.86
Nursing students 14 0.67*** 0.43-0.92
Stress education 3.77*
Included 12 0.85*** 0.48-1.21

Not included 6 0.44** 0.25-0.63
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Table 2: Cont.

Subgroups QPetween k Cohen’s d 95% CI
Facilitator type 4.39*
Faculty/MH professional/researcher 13 0.84™** 0.52-1.16
Peer/self-led 5 0.39** 0.12-0.66
CBT 1.51
Included 5 1.03*** 0.47-1.59
Not included 13 0.63*** 0.34-0.92
Mindfulness 1.09
Included 4 0.98*** 0.36-1.60
Not included 14 0.63** 0.40-0.86
Homework 1.58
Included 11 0.86*** 0.49-1.23
Not included 7 0.54** 0.20-0.88
Small groups 0.43
Included 11 0.67*** 0.35-0.99
Not included 7 0.86™* 0.40-1.31
In-person vs. online 0.69
In-person 14 0.79*** 0.48-1.09
Online 4 0.53*** 0.02-1.05
Meta-regression coefficient k p value 95% CI
Mean age —0.16 16 0.22 —0.44-0.12
Percent female —0.02 14 0.14 —0.04-0.01
# weeks of intervention —0.05 16 0.30 —0.16-0.06
Total # sessions —0.02 15 0.52 —0.11-0.06
Avg duration of sessions —-0.01 14 0.03 —0.02-—0.00

*p < 0.05, “*p < 0.01, ***p < 0.001; CBT: cognitive behavioral therapy; MH: mental health; RCT: Randomized Controlled Trial;
CI: Confidence Interval.

3.7 Risk of Bias in Primary Studies

In the RCTs, there were some concerns of bias according to RoB2 (Fig. 5) [50]. Over half of the studies
lacked trial registration or protocols, raising the possibility of selective reporting. All studies relied on
self-reported outcome measures, which increases the risk of bias, and were subsequently coded as having
“some concerns”.

There were some critical and serious risks of bias in the non-RCTs and pre/post studies of this
meta-analysis as evaluated in ROBINS-I (Fig. 6) [51]. These studies did not have a controlled variable,
such as baseline stress or prior mental health. None of the studies had pre-registered protocols, which
increases bias in the outcome. Participants were not blinded to group assignment, nor had any objective or
biomarker-based outcome measures, increasing the likelihood of reporting bias.

It is important to note here that the RoB2 and ROBINS-I tools both assume that a power calculation has
been conducted and the sample is sufficiently powered to detect statistically significant differences [50,51].
The low power of many of the included studies should be recognized as a limitation to the accuracy of
risk-of-bias results.
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Figure 5: Risk of bias using RoB 2: A revised tool for assessing risk of bias in randomized trials for the RCT studies
included in this meta-analysis. Note: RoB2: Version 2 of the Cochrane risk-of-bias tool for randomized trials; RCT:
Randomized Controlled Trial.
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Figure 6: Risk of bias using ROBIN-I: A revised tool for assessing risk of bias in non-randomized studies for the
non-RCT and pre/post studies in this meta-analysis. Note: ROBIN-I: Risk of Bias In Non-Randomized Studies—of
Interventions; RCT: Randomized Controlled Trial.

4 Discussion

This systematic review and meta-analysis summarizes the current evidence based on the effectiveness
of stress coping interventions among international healthcare students. The findings directly address the
research questions outlined in the introduction: (1) interventions used to improve healthcare professional
students included stress education, cognitive behavioral therapy, and mindfulness training; (2) stress coping
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interventions improved students’ ability to have a self-confident approach or have a more problem-focused
coping when dealing with stress; (3) characteristics of the populations that influenced the effectiveness of
the interventions were inconclusive as most of the studies were from Turkey and had limited diversity in
the type of students and the impact of specific intervention characteristics on students’ stress coping are
detailed below. Significant findings include a significant, moderate-to-large positive summary effect size
of d = 0.74 across the 17 primary studies. There was a large variation in the type of coping interventions,
duration in weeks, time allotted per session, and delivery method, which were assessed with moderator
analyses. The inclusion of homework and small groups did not appear to enhance coping abilities, though
sample sizes were small and the number of studies was quite limited. The data suggest that decreasing
the hours of intervention improved coping, although removing the intervention with the highest amount
of time resulted in insignificance in the model, which may suggest that interventions over two hours do
not significantly enhance outcomes. Alternatively, because healthcare students have limited free time,
shorter interventions may be more manageable. Interventions led by faculty, mental health professionals,
or researchers were more helpful than those led by student peers or programs that were self-directed. This
could be because programs led by someone who is more established help in the organization and direction
of the intervention. Stress education was the most studied intervention and demonstrated the most positive
effect on improving coping outcomes compared to interventions without stress education.

Interventions varied significantly, but many contained stress education. Stress education that was
synchronously taught was mainly facilitated by instructors who had training in psychiatry [57,62]. The
interventions were reported to effectively increase students’ ability to cope with stress compared to stress
education interventions that were taught through a mentorship program or an online module [52,64,66].
In two studies, students were instructed to practice stress-reduction skills between sessions and report
their experiences in the follow-up sessions [31,57]. Home practice showed improved stress coping and
management immediately after the intervention and in the 6-month follow-up [31,57]. The home practice
assignments included writing assignments, such as a stress diary [23], a gratitude journal, self-reflection,
and deep breathing [31], or a short reflective assignment on different stress topics, such as nonverbal
behaviors, explaining emotions and thoughts, assertiveness, and social skills [56]. Online interventions
variously contained readings, videos, and questionnaires pertaining to stress [52,64].

Many interventions included didactic information on stress and burnout, such as definitions, stress and its
effects, hypothesized contributors, recognition in self and others, management, and approaches [23,56,60]. One
study included a panel discussion and small group breakout session, which was helpful in improving students’
confidence and attitudes on coping with stress, but was not effective for long-term management [60]. One
intervention had students create a written report and book presentation with visual materials and handouts
in addition to their weekly homework throughout the program, which was successful in improving active
coping skills in the short-term [56]. Other activities included breathing and stretching exercises reinforced
twice a week, which were reported to significantly decrease perceived stress [23].

Stress education was also used in combination with other coping strategies, such as Mindfulness-Based
Stress Reduction [70], which includes mindfulness and yoga, or the Transforming Stress program, which
combines cognitive behavioral training and dialectical behavioral training with stress education [31,58].
There were also successful online programs, such as the Student Success Program that used Zoom to conduct
the sessions and the Online Resilience Resource that is designed as a web-based, self-paced course [64] that
could help students avoid commute time or complete the program while ill or on a leave-of-absence.
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Limitations

Several important limitations must be mentioned. There were relatively few studies eligible for the
meta-analysis. There was unequal sampling across geographic location, with 11 of the 17 studies taking
place in Turkey and published in the same journal, which makes it difficult to draw conclusions about
the differences between countries or cultures, increases publication bias, and results in less generalizable
conclusions. The studies were English-language or English translations, so non-English studies could have
been missed, contributing to language and country bias. Very few studies have been done among veterinary
and allied health students, limiting comparisons between disciplines. Furthermore, the risk of bias was
moderate to high overall; there were eight RCTs among the primary articles, and only three of those were
clearly adequately powered to detect a significant difference between groups [58,61,63]. Of the remaining
RCTs, sample sizes were very small (n = 10> and n = 38°7), there was no power calculation done [52], or
there was a power calculation noted but without adequate detail to assess its accuracy [55]. Heterogeneity
was quite high, as is typical among studies drawn from the literature, but cultural differences, measurement
tool variation (11 different tools among 17 studies), and significant differences across interventions make
even moderation analyses less reliable.

All studies except one included primarily white individuals, and demographic data on LGBTQIA+
individuals, gender identity, socioeconomic status, and religion were absent. Future research focusing on
and including non-white, LGBTQIA+, gender minorities, and other underrepresented groups of healthcare
students is important to determine who would likely benefit from coping interventions.

5 Conclusions

The current study presents a systematic review and meta-analysis examining the effect of coping
interventions for academic stress among healthcare students, including medical, dental, nursing, physician
assistant, allied health, veterinary, and clinical psychology students. After a comprehensive literature search,
17 studies were included, finding that coping interventions significantly reduced stress outcomes among
healthcare students as a whole (d = 0.74; 95% CI [0.48-1.01], 95% PI [—0.41-1.90], p < 0.001, Q = 228.49,
I? =93.0%, T = 0.52, T? = 0.28, p < 0.001). Moderator analysis suggested that interventions with stress
education and professional guidanceled to better stress management outcomes. However, there is a clear
lack of sufficiently powered RCTs from which to draw conclusions, as many studies were underpowered and
not randomized. Future research investigating coping interventions with robust, sufficiently powered, RCTs
is needed. Research is also particularly lacking among non-medical and marginalized health care students.
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