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ABSTRACT

Background: Participation in global health (GH) training experiences is common for US
medical trainees (students, residents, and fellows). However, little is known about their
experience of “culture shock” (CS), which frequently occurs during these transformative
cross-cultural immersions.

Objectives: The objectives of this study include: (1) quantitatively measure medical trainee
psychosocial responses to short-term GH electives, (2) identify factors that influence their
CS experiences, and (3) determine if the stage-based CS conceptual framework applies to
medical trainees.

Methods: Undergraduate and graduate medical education trainees (UME and GME) who
participated in short-term GH electives between 2016 and 2020 were recruited across
nine US institutions. Using a longitudinal survey method, we gathered data predeparture
(demographics, resilience, perceived stress (PS), and CS assessments), every 5 days during
the elective (CS, PS assessments, and training site conditions), and 30 days postreturn
(perceptions of CS experiences). Analyses included summary statistics, linear regressions,
and a linear mixed effects model (LMM).

Findings: 252 trainees were enrolled, with 140 (56%) included in the LMM. The primary
outcome was a culture shock profile (CSP) score, with 96% reporting CS. The only
trainee-specific factor that significantly increased CSP score was trainee type (UME >
GME (+22%)). Several GH elective site-specific factors significantly influenced CSP score
(e.g., support network [-10%], role clarity [-11%], and overwhelmed by medical needs
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[+10%]). CS experiences were variable and did not progress in predictable, stage-based
fashions, which is discordant from common CS descriptions.

Conclusions: Culture shock was a near-universal, diverse experience during GH electives.
On-site training conditions and elective site host factors influenced CS more than trainee
factors in this prepandemic cohort. Further research is required to (1) determine the
optimal CS “balance” (i.e., promoting transformative learning while mitigating negative
professional and personal impacts), (2) offer insight into harmful CS thresholds, (3) identify
host perspectives, and (4) inform best practices for GH electives and global partnerships.

BACKGROUND

Transformative. Overwhelming. Impactful. These are just a few of the terms that medical trainees
(students, residents, and fellows) have used to describe global health (GH) electives, defined
here as short-term training experiences in culturally and geographically distinct settings, often
with resource constraints when compared with one’s home institution. Medical trainees in the
USA commonly pursue these experiences during their education, ranging from observational to
hands-on work in partnership with local providers: 57% of medical students recently surveyed
across 12 US medical schools participated in or intend to participate in a GH elective, and 46% of
students stated that GH opportunities would impact their ranking of residency programs [1].

It is anticipated that medical trainees experience emotional highs and lows during these electives,
with variable levels of intensity and stress [2]. Common symptoms attributed to cross-cultural
immersion include excitement, irritability, frustration, anxiety, and fatigue, with the negative
emotions frequently referred to as “culture shock” (CS). CS is defined in this study as the stress,
anxiety, or discomfort a person feels when they are placed in an unfamiliar cultural environment
caused by the loss of familiar meanings and cues relating to communication and behavior [3]. These
intense emotional responses can produce both significant benefits and harms to the trainees, their
hosts, and the host communities. Potential benefits of cross-cultural immersion to the trainees
include fostering transformative learning, professional identity formation, intercultural empathy,
cultural humility, and resilience [4-7]. Potential harms include increased stress and exacerbation
of preexisting trainee mental health conditions (depression, anxiety, or other), suboptimal trainee
performance during stressful periods (including but not limited to decreased professionalism,
impaired clinical competency, and increased judgmental behaviors), increased burden to the
host institutions and communities required to cope with these negative trainee reactions, and
potential negative consequences for training partnerships if visiting trainees cannot maintain
professionalism in their interactions with patients and hosts.

Culture shock was originally described with a “U-shaped” stage-based framework by Oberg in 1960
[8], transitioning later to a “W-shaped” model. It includes the following stages: (1) honeymoon, (2)
frustration/“shock”, (3) adjustment, (4) acceptance, and (5) reverse/reentry shock (representing
a traveler’s experience upon return to their native culture; Figure 1) [9]. While some researchers
have argued that adaptation occurs in a cyclical pattern rather than a stage-based fashion [7],
the stage-based description is most commonly utilized when describing psychosocial responses
to cross-cultural immersions.

Given widespread interest in GH, and the importance of maximizing benefits and minimizing
harm to the trainees, patients, and host communities, it is critical to understand the factors
that influence trainee responses to short-term cross-cultural clinical immersions [10, 11]. Our
study, Project PRIME (Psychosocial Response to International Medical Electives), aims to better
understand CS in medical trainees and, in turn, (1) improve educator mentorship pertaining to GH
electives (e.g., predeparture advising and preparation, support during the elective, and postreturn
debriefing/reintegration); (2) optimize trainee insight regarding anticipated emotional responses to
cross-cultural immersions; (3) foster trainee growth mindsets to promote transformative learning;
(4) decrease the burden on host institutions and communities stemming from negative trainee
emotional responses; and (5) refine and optimize global training partnerships.
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Figure 1 Conceptual framework of culture shock stages used for Project PRIME, adapted from Oberg
(1960) and Gullahorn and Gullahorn (1963).

Project PRIME is a multi-institutional, observational longitudinal survey design study and is the
first study to quantitatively measure psychosocial responses to short-term GH experiences for
undergraduate and graduate medical education trainees (UME and GME, respectively), with the
following aims: (1) serially assess CS in medical trainees during their GH electives; (2) identify the
intrinsic and extrinsic factors that influence the severity of CS experienced by traveling medical
trainees; and (3) determine whether medical trainees navigate through CS in the predictable,
stage-based, time-dependent, curvilinear trajectory described in stage-based conceptual
frameworks.

METHODS
STUDY DESIGN AND SETTING

This is a multisite longitudinal study of US medical trainees participating in clinical GH electives
of 3-8 weeks in duration. For this study, “medical trainees” were defined collectively as medical
students (undergraduate medical education, UME trainees) and residents and fellows (graduate
medical education, GME trainees). Medical trainees were invited to participate via informational
emails sent from study leads across nine participating institutions in the US between 2016
and 2020. Inclusion criteria are outlined in Figure 2. Participating institutions were members or
affiliates of the Midwest Consortium of Global Child Health Educators [12]. A USS5 coffee card was
offered as incentive for study completion. Previous pilot data confirmed that a sample size of at
least 50 would produce a two-sided 95% confidence interval of —0.829 to —0.499 for the effect of
resilience on CSP score, assuming a correlation on —0.7.1 [3]. Consenting trainees were enrolled in
REDCap (Research Electronic Data Capture*) [14, 15], which then autogenerated periodic surveys
via Email based on the start date of their GH elective. Surveys included a predeparture survey
(sent 7 days prior to the elective), on-site periodic surveys (sent starting on day 2 of the elective
and then every 5 days thereafter), and a postelective survey (30 days after return). Frequency
was determined by pilot study participant feedback and aimed to increase likelihood of trainee
completion of periodic assessments during the brief GH elective window. The data gathered with
each survey are summarized in Figure 2.

PRIMARY OUTCOME

Given the variable definitions of CS proposed in the literature, a consensus measurement tool for
CS does not exist. St Clair et al. recently summarized tools that have been developed to measure
CS [71. Notably, only two offer opportunities for longitudinal assessments, and none have been
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Figure 2 Project PRIME methodology: enrollment, survey distribution, survey completion rates, global
health elective regions for study participants, and participating institutions.

previously utilized with medical providers. To measure our primary outcome (CS), we utilized
Zapf’s “Culture Shock Profile” (CSP) 33-point self-assessment tool [16, 17]. This tool is composed
of common symptoms experienced during cultural immersion, each graded on a scale of 0-3
and coded with a valence as positive or negative. The total CSP score can fall between 0 and 99,
with higher scores representing greater CS. Originally developed to measure CS in social workers
moving to isolated northern regions of Canada, the CSP tool was deemed internally consistent and
feasible for use in medical trainees in a 2015 pilot study conducted by our team (Cronbach’s alpha
0.8-0.94) [13]. In this study, CSP scores were obtained at predeparture and sequentially thereafter
(starting on day 2 of the elective and then every 5 days until completion of their GH elective).

SECONDARY MEASURES

Secondary measures were informed by a 2015 pilot study and literature review and included stress
(abbreviated four-item Perceived Stress Scale (PSS) [18]; Figure 3, B) and self-estimated culture
shock stage (CS Stage Estimator, CSSE; Figure 3, A). Given that there are no alternative CS
measurement tools to assess convergence validity of the CSP, we chose the PSS to determine
whether the CSP scores correlate with stress, acknowledging that stress is a limited and
oversimplified proxy for CS. The CSSE was a new tool developed by the author team, not previously
validated, created using the previously described stage-based conceptual framework. Trainees
were asked to choose which CS stage they felt most represented their current situation, and
the stages were described as follows: Honeymoon: “I am excited”; frustration/“shock”: “I am
frustrated, irritable, and feel judgmental toward others”; adjustment: “I am coping with day-to-
day challenges, though at times still have difficulties with frustration”; and acceptance: “I have
incorporated new behaviors that fit with this culture and generally function well with challenges
that I encounter.”

COVARIATES

Covariates collected in the predeparture survey and utilized in the model included: trainee
demographic characteristics (gender, resilience score (Connor-Davidson resilience score 10
(CD-RISC 10) [19]), trainee type, and language fluency), prior international work experience, GH
preparation methods, and number of other trainees also traveling (solo versus group). Covariates
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Figure 3 Summary of findings from the Culture Shock Stage Estimator (CSSE, A) and the Perceived Stress
Scales (PSS) Scores (B).

collected in the on-site survey assessed training conditions using a five-point Likert scale, including:
ease of communication with clinical supervisor, ease of communication with patients, resource
availability, support network on-site, medical needs in the community, clarity of role, and degree
of conflict related to local medical practices. Additional covariates included trainee’s clinical role,
trainee’s degree of personal responsibility in patient outcomes, and levels of patient acuity and
mortality.

ANALYSES

We conducted several analyses from our dataset, some of which were summarized at
previous meetings [20-22]. In this manuscript, participant demographic, training, and elective
characteristics as well as CSSE and postreturn survey data were summarized by descriptive
statistics. Correlation analyses assessed the relationship between PSS and CSP scores. Simple
linear regression evaluated the association between predeparture resilience and CSP scores at
each time point. Additionally, a Fisher’s exact test investigated differences in trainee sense of
preparedness pre- versus postreturn. A multifaceted approach was employed to provide robust
insights into the trainees’ experiences and outcomes.

A linear mixed effects model (LMM) was used to examine longitudinal associations between
selected covariates and CSP scores. Covariates demonstrating statistically significant associations
with the primary outcome were candidates for inclusion in the multivariable model, as were
those informed from prior published research regardless of statistical significance in this study.
Diagnostics were conducted to assess collinearity and model stability, resulting in the removal of
the following variables: helpfulness of clinical supervisor, helpfulness of nonsupervisory providers,
and expectation of trainee skill matching actual trainee skill. The primary outcome, CSP score,
underwent a log(x + 1) transformation due to non-normality. The LMM used an autoregressive
covariance structure, with the covariates as fixed effects, and a random intercept and random
slope by participant. The least-square means from the linear mixed model were used to assess
trends over time in CSP scores. To assess the potential impact of missing data, we conducted a
multiple imputation sensitivity analysis. A sensitivity analysis was conducted using chi-squared
tests to assess differences between respondents included in the analyses and those excluded
due to insufficient data. Analyses were conducted in SASv.9.4. P values < 0.05 were considered
statistically significant.

STUDY LOGISTICS

Study leadership (and the associated REDCap database*) transitioned from the Medical College
of Wisconsin to the University of Wisconsin in 2017 due to relocation of the Principal Investigator
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(PI, NSQ). Institutional review board (IRB) exempt or expedited approval was obtained from each
participating institution for the duration of the study. Financial support for the participant coffee
gift cards was provided by the University of Wisconsin Department of Pediatrics Research and
Development Committee. Notably, our study team shared this research protocol in 2016 with the
Global Health Service Partnership (GHSP) upon their request. GHSP is a public-private collaboration
between Seed Global Health, the US Peace Corps, and the US Presidents Emergency Plan for
AIDS Relief. They modified the protocol to conduct a similar study on medical and nursing health
professionals (n =12) engaged in their long-term international placements; the results were
published in Annals of Global Health in 2021 [23].

RESULTS
STUDY POPULATION

We initially intended to collect data up until 2022, but the study was truncated in 2020 due to
halting of GH electives with the coronavirus disease 2019 (COVID-19) pandemic. By 2020, 252
medical trainees were enrolled, participating in GH electivesin 41 different countries. Demographics
of the study participants are summarized in Table 1, notable for majority white (54%), female
(55%), and GME trainees (72% residents, representing a variety of specialty training programs). A
total of 47% reported prior experience providing medical care outside of the USA. Most trainees
participated in GH electives in Africa (52%, Figure 2), with a median duration of 27 days (range
17-88). A total of 53% indicated that they were traveling with others (22% solo, 25% did not
respond; type of traveling companion (faculty versus peer) was not queried), and 29% indicated
that they were at least partially fluent in the predominant language at the GH elective site. Mean
predeparture resilience (CD-RISC 10) scores were 25 (range 15-30; max score of 30 with higher
scores representing higher resilience). Completion rates of all surveys are summarized in Figure 2.

TOTAL SAMPLE ANALYSIS SAMPLE P VALUE*
N (COL %) N (COL %)
Total, n 252 140
Demographic characteristics
Age
Mean (range) 29 (24-40) 29 (25-36) 0.13
Race and ethnicity
White, non-Hispanic 136 (54) 99 (71) 0.58
Hispanic 5(2) 3(2)
Black, non-Hispanic 10 (4) 8 (6)
Asian or Pacific Islander, non-Hispanic 26 (10) 21 (15)
Multiracial, non-Hispanic 4(2) 2(1)
Missing 71 (28) 7 (5)
Gender
Male 56 (22) 41 (30) 0.89
Female 137 (55) 99 (70)
Missing 59 (23) 0 (0)
Marital Status
Single 104 (41) 75 (54) 0.94
Married/partnered 80 (32) 58 (41)

(Contd.)
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Other 9 (4) 7(5)
Missing 59 (23) 0 (0)
Prior work experience outside USA
Yes 131 (52) 97 (69) 0.45
No 61 (24) 42 (30)
Missing 60 (24) 1(1)
Prior travel experience in elective site
Yes 39 (16) 28 (20) 0.91
No 154 (61) 112 (80)
Missing 59 (23) 0(0)
Prior work experience in elective site
Yes 25 (10) 18 (13) 0.95
No 168 (67) 122 (87)
Missing 59 (23) 0 (0)
Provided medical care outside USA
Yes 119 (47) 90 (64) 0.28
No 73 (29) 50 (36)
Missing 60 (24) 0 (0)
Predeparture resilience score (CD RISC-10)
Mean (range) 25 (13-30) 25 (15-30) 0.79
Training characteristics
Training institution
Institution no. 1 13 (5) 6 (4) 0.08
Institution no. 2 2(1) 1(1)
Institution no. 3 37 (15) 22 (16)
Institution no. 4 39 (15) 29 (20)
Institution no. 5 38 (15) 14 (10)
Institution no. 6 65 (26) 33 (24)
Institution no. 7 30(12) 19 (14)
Institution no. 8 17 (7) 10 (7)
Institution no. 9 6(2) 2(1)
Missing 5(2) 4(3)
Type of trainee
Medical student (UME trainee) 63 (25) 37 (26) 0.04
Resident (GME trainee) 181 (72) 102 (73)
Fellow (subspecialty GME trainee) 8 (3) 1(1)

(Contd.)
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TOTAL SAMPLE ANALYSIS SAMPLE P VALUE!
N (COL %) N (COL %)
Year of training
Medical student (UME trainee) Year 2 1(0) 1(1) 0.006
Medical student (UME trainee) Year 3 4(2) 1(1)
Medical student (UME trainee) Year 4 51 (20) 37 (26)
Resident, (GME trainee) postgraduate year 2 20 (8) 19 (13)
Resident, (GME trainee) Postgraduate year 3 104 (41) 77 (55)
Resident, (GME trainee) Postgraduate year 4 9 (4) 4 (3)
Fellow (subspecialty GME trainee) 4 (2) 1(1)
Missing 59 (23) 0 (0)
Completion of a simulation preparation activity
Yes 129 (51) 96 (69) 0.41
No 64 (26) 44 (31)
Missing 59 (23) 0 (0)
Predeparture meeting(s) with a faculty mentor
Yes 172 (68) 129 (92) 0.03
No 21(9) 11(8)
Missing 59 (23) 0(0)
Predeparture curriculum
Yes 178 (71) 128 (91) 0.76
No 15 (6) 12 (9)
Missing 59 (23) 0 (0)
Didactic overview or independent reading about culture shock
Yes 164 (65) 122 (87) 0.17
No 29(12) 18 (13)
Missing 59 (23) 0 (0)
Predeparture online module(s)
Yes 124 (49) 92 (66) 0.45
No 68 (27) 47 (33)
Missing 60 (24) 1(1)
Discussions with trainees who worked at same or similar GH elective site
Yes 155 (61) 117 (83) 0.05
No 37 (15) 22 (16)
Missing 60 (24) 1(1)
Researching the country of the GH elective
Yes 172 (68) 125 (89) 0.90
No 21(9) 15(11)
Missing 59 (23) 0 (0)

(Contd.)
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TOTAL SAMPLE ANALYSIS SAMPLE P VALUE!
N (COL %) N (COL %)
Language study/course in the host language
Yes 42 (17) 35(25) 0.08
No 151 (60) 105 (75)
Missing 59 (23) 0 (0)
Medical elective characteristics
Region
Africa 131 (52) 63 (45) 0.19
Asia 57 (23) 37 (26)
Caribbean 10 (4) 7 (5)
Central America 21(9) 14 (10)
Europe 10 (4) 5 (4)
North America 11 (4) 5 (4)
Oceania 0(0) 0(0)
South America 11 (4) 8 (5)
Missing 1(0) 1(1)
Duration, days
Median (Range) 27 (17-88) 26 (17-54) 0.34
Travel Cohort
Solo 55 (22) 39(28) 0.58
Group 135 (53) 101 (72)
Missing 62 (25) 0 (0)
Elective site language ability
Not fluent 118 (47) 82 (59) 0.13
Partially, conversationally, and/or 73 (29) 58 (41)
medically fluent
Missing 61 (24) 0 (0)

Table 1 Baseline participant demographic, training, and medical elective characteristics by total and
analyzed samples.

1 Differences between respondents analyzed versus excluded due to insufficient responses were assessed
using t-tests, chi-square tests, and Fisher’s exact tests as appropriate.

CSP AS AN ASSESSMENT TOOL FOR CS

Because our primary outcome was the CSP score (ranging from 0 to 99), and the CSP self-
assessment tool has not been previously used in large scale studies nor in medical providers,
we assessed internal consistency and convergence validity. It demonstrated excellent internal
consistency with each survey time point (Cronbach’s alpha > 0.9). Regarding convergence validity,
we did not find a significant linear relationship between the CSP and PSS scales. The CSSE, our
assessment tool that asked trainees to self-identify their current stage of CS, potentially provided
some validation of the CSP tool, demonstrating expected low mean CSP scores during the
honeymoon stage (14.9, standard deviation (SD 8.2) and high during the frustration/shock stage
(51.3, SD 11.8). Mean CSP scores for the adjustment and acceptance stages were 32.8 (SD 12.9)
and 19.6 (SD 8), respectively. PSS scores and CSSE results are summarized in Figure 3, A and B.
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INFLUENCE OF PREDEPARTURE RESILIENCE ON CSP SCORES

Our 2015 pilot study suggested that predeparture resilience inversely correlates with CSP scores.
A simple linear regression conducted at each survey point in this study again demonstrated
statistically significant inverse relationships between resilience and the CSP estimate at the
following points: predeparture (coefficient —0.66), on-site day 2 (-0.7), day 12 (-0.96), day 17
(—0.86),day 27 (—2.54), and day 32 (—3.31). However, when adjusting for all variables, predeparture
resilience did not significantly attenuate CSP scores (Table 2).

INFLUENCE OF PREDEPARTURE PREPARATION ON CSP SCORES

A total of 92% of participants reported completion of some form of predeparture curriculum at
their institution. Before departure, 87% reported feeling “somewhat or very prepared.” There
was not a statistically significant change in self-perceived preparedness post return (90%
reported feeling “somewnhat or very prepared” post return, P = 0.54). When using participation in
predeparture simulation activities as a proxy for preparedness, our multivariable (LMM) analysis
did not demonstrate significant attenuation in CSP scores related to preparedness.

PATTERNS OF CS EXPERIENCED BY MEDICAL TRAINEES DURING GH ELECTIVES

As a population, medical trainee CSP least square mean scores fluctuated between 17 and 26
over the course of GH electives, with large individual ranges of scores across all survey time points
(Figure 4, A-C). As shown in the CSP curves, there was not a predictable “peak” in CSP scores
at a particular time point during the electives. Similarly, the CSSE revealed that trainees, as a
population, do not progress through the various stages of CS in a strictly time-dependent nor
linear manner (Figure 3, A). “Frustration/shock” was the least frequently self-identified stage in the
Culture Shock Stage Estimator across all time points, while “adjustment” and “acceptance” were
consistently the most frequently chosen stages. Of note, we attempted to better understand the
factors that correlated with CSP scores >50 (the mean score noted during the “frustration/shock”
phase was 51.6) but were unable to run the multivariable analysis due to insufficient time points
with CSP scores >50.

POSTRETURN MEDICAL TRAINEE PERCEPTIONS OF CS

From the postreturn survey, CS appeared to be a near-universal experience for the study
participants: 96% reported experiencing CS during and 74% after their GH electives (reverse/
reentry CS), with 53% stating that they were impacted somewhat or very significantly during
and 32% after (Table 3). Trainees indicated that they felt CS negatively impacted these factors
at the following frequencies during the GH elective: overall mood (31%), opinions about the local
clinical environment (30%), interactions with local providers and patients (15%), ability to perform
activities of daily living such as sleeping and eating (14%), desire to continue participating in the
GH elective (14%), clinical performance (14%), and interactions with local community members
(13%). Post return, trainees stated that reverse CS had a negative impact on the following factors:
their perceptions of how medicine is practiced at their home institutions (35%), overall mood
(22%), their ability to communicate easily with family and friends (18%), and their ability to
perform normal life functions (11%) [20].

FINDINGS FROM THE MULTIVARIABLE ANALYSIS

We utilized a linear mixed effects model (LMM) to conduct a multivariable analysis of our dataset,
summarized in Table 2. Of the 252 trainees, the following participants were removed from the
dataset for the purposes of this analysis: 4 (nonparticipation in an elective), 56 (noncompletion
of the predeparture survey), and 52 (missing covariates that precluded utilization in the LMM,
resulting in a total of 140 medical trainees analyzed in the LMM). We conducted model diagnostics
and removed three variables from the model due to collinearity.
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How would you describe your experience of...

Not significant Mmmclly Spmewhot Very significant
n (row %) significant significant n (row %)
n (row %) n (row %)
Culture shock during your GH elective? 6 (4) 63 (43) 66 (45) 11 (8)
REVERSE culture shock after your return? 38 (26) 60 (42) 38 (26) 8 (6)
The experience of culture shock had a NEGATIVE impact on my...

Strongly Strongly

disagree Disagree Neutral Agree agree

n (row %) n (row %) n (row %) n (row %) n (row %)
Ability to work with other local providers 38 (26) 66 (46) 17 (12) 22 (15) 1(1)
Interactions with patients 35 (25) 69 (49) 16 (11) 22 (15) 0
Interactions with local community members 35 (25) 67 (47) 21 (15) 19 (13) 0
Abll}ty to perform normal life functions (sleeping, 48 (33) 57 (40) 19 (13) 19 (13) 1)
eating, etc.)
Clinical performance 31(22) 65 (46) 26 (18) 19 (14) 0
Overall mood 30 (21) 45 (31) 25(17) 37 (26) 7 (5)
Opinions about the local clinical environment 27 (19) 52 (37) 20 (14) 41 (29) 2(1)
Desire to continue the elective 60 (42) 52 (36) 12 (8) 16 (11) 4 (3)

The experience of REVERSE culture shock had a NEGATIVE impact on my...

Strongly Strongly

disagree Disagree Neutral Agree agree

n (row %) n (row %) n (row %) n (row %) n (row %)
Ability to communicate easily with friends and family 50 (35) 51 (35) 17 (12) 25 (17) 1)
after my return
Abll}ty to perform normal life functions (sleeping, 50 (35) 65 (45) 12.8) 17 (12) 0
eating, etc.)
Overall mood 48 (34) 49 (34) 15(11) 29 (20) 2(1)
Perceptions on how medicine is practiced at my home 27 (19) 40 (28) 26 (18) 41(28) 10 (7)

institution

Table 3 Impact of culture shock and reverse culture shock on medical trainees during and after global health electives (data obtained from
postreturn survey of medical students, residents, and fellows (UME and GME trainees), n = 1471).

! Missing data is excluded from this analysis.
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The intrinsic factors describe the variables inherent to the trainees (gender, prior experience,
language fluency, etc.). Of those, the only variable that significantly influenced CSP scores
was the type of trainee, with medical students (UME trainees) demonstrating 22% higher CSP
scores compared with residents and fellows (GME trainees). The extrinsic factors summarize
the variables related to training conditions at the GH elective site (support network, ease of
communication, patient acuity, etc.). Of those, multiple variables significantly influenced CSP
scores including: support network on site (~10% change in CSP score over all time points), ease
of communication with clinical supervisor and patients (—7%), sense of feeling overwhelmed by
medical needs in the community (+10%), clarity of professional role (—11%), sense of conflict
between one’s own ideas of medical care and a desire to respect local practices that differ
(+6%), and patient deaths (+2%).

Our dataset had approximately 20% missing values, related to incomplete or skipped surveys.
To assess the potential impact of missing data, we conducted a multiple imputation sensitivity
analysis, which revealed slight differences in the results from those outlined in Table 2. Specifically,
the following variables no longer showed a significant association with CSP scores: trainee type
(P=10.19) and ease of communication with clinical supervisor (P = 0.14) or with patients (P=0.11).

DISCUSSION

We sought to quantitatively measure medical trainee psychosocial responses to short-term GH
training experiences, to identify factors that influence the severity of CS experienced by traveling
trainees and to determine whether medical trainees navigate through CS in a stage-based fashion.
In our population, almost all trainees reported experiencing CS during their GH electives, though
the severity of their CSP scores (as a proxy measurement for CS) and perceived personal and
professional impact of CS were highly variable. Extrinsic factors (training conditions) influenced the
trainee’s CS experience more than intrinsic factors (demographics). Furthermore, their emotional
responses to cross-cultural immersion did not progress in the predictable, curvilinear, stage-based
fashion previously described in literature (Figure 1) [8, 9].

Medical trainees rarely self-identified as being in the “frustration/shock” phase. In addition, despite
a wide range of CSP scores for each periodic assessment during the GH electives, the overall
average scores were not high and did not vary markedly throughout the elective, particularly for
GME trainees. These mostly temperate average CSP scores for the study population, paired with
the high pre/post rates of perceived preparedness, speaks to a highly prepared and resilient cohort
of medical trainees, as well as supportive learning environments. However, despite the overall
population trends depicting an unstressed cohort of traveling medical trainees, our data suggest
that a minority of them were significantly affected by cross-cultural immersion stress: CSP score
ranges varied widely, and 20-30% reported that their CS experience negatively impacted their
professional performance or personal well-being during and after the elective. These findings
indicate that CS remains an important consideration for medical trainees and their hosts during
GH electives.

As mentioned, factors that significantly influenced CSP scores were related to the on-site training
conditions and trainee type but not other measured trainee-specific factors (such as gender,
resilience, preparation methods, travel companions, and prior travel experiences). Trainee
characteristics that were not measured in this study (e.g., social emotional health, empathy,
mindfulness, pre-existing mental health conditions, individual biases, etc.) [24] undoubtedly
influenced CSP scores and CS experiences in variable ways. However, the fact that our results did
not identify a vulnerable traveler profile (e.g., a set of demographic characteristics that consistently
correlated with higher CSP scores) and instead suggested that CS experiences are influenced more
by on-site conditions (many of which are modifiable), highlights the importance of optimizing
global training partnerships and associated training scaffolding.

The diverse patterns of CS noted in this study population, both in severity (assessed by CSP
scores) and stage (assessed by the CSSE) suggests that the stage-based conceptual framework,
while helpful in offering an explanation of potential emotional responses during cross-cultural
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immersions, may not apply to medical trainees given the complexities of short-term GH training,
the potential mitigating impact of pre-travel preparation, and perhaps unique characteristics
inherent to medical trainees who choose to pursue GH electives.

Project PRIME’s results have notable implications for medical trainees, educators, and international
hosts. Historically, predeparture training before GH electives emphasized the stage-based CS
experience and focused primarily on trainee-specific strategies to mitigate the potential negative
effects of CS. Such strategies include predeparture, on-site, and postreturn reflection; regular
communication with home supports and faculty mentors; development of an on-site support
network; pursuit of a sense of purpose during the GH elective; and self-compassion [7, 25-30].
Our findings suggest that, while these strategies are important, preparation practices should
also include: (1) avoiding expectations of stage-based, predictable CS experiences, and instead
acknowledging that individual experiences may be highly variable; (2) reassuring trainees that
well-being is commonly maintained despite experiences of CS, while still acknowledging that a
minority may experience significant personal and professional negative impacts; (3) fostering
direct communication and goal expectation between the trainee and international host(s) prior
to departure; (4) establishing on-site communication plans prior to departure (with both home
mentors and on-site hosts); (5) collaborating with international hosts to optimize extrinsically
modifiable variables at the elective site that significantly correlate with CSP scores (Table 2); and
(6) improving the GH educator community’s infrastructure to standardize and operationalize
transparent evaluations soliciting trainee, stateside mentor, and international host perspectives
for the purposes of GH elective and GH partnership quality improvement. Additionally, given the
clear influence of on-site training conditions, our findings reiterate the importance of collaborating
with international hosts through sustained, mutually beneficial global training partnerships,
supporting ongoing communication, and providing resources and compensation for their work
related to hosting visiting trainees [31-33].

LIMITATIONS

Our study had several limitations. It is important to note that these medical trainees were not
just experiencing psychosocial responses to cross-cultural immersion, but also to professional
immersion in distinctly different clinical settings. It was impossible to differentiate between
CS and “professional shock” in this study (e.g., psychosocial responses to working with
resource limitations, unknown diagnoses, and high patient acuity); a mixed methods approach
potentially could have assisted in differentiating between the two. We additionally were unable
to assess through this study design and population: (1) trainee-specific Cultural Distance Index
[34], (2) influence of the duration of GH electives, (3) impact of trainee-specific personality
traits and social emotional health, (4) year-to-year variation, (5) qualitative assessments of
the trainee and host experiences, (6) impact of traveling with a stateside faculty mentor,
and (7) reasons for and implications of missing data.

Our primary outcome, CSP, demonstrated excellent internal consistency as an assessment tool
for CS but would benefit from further validation in future studies. Such investigations could also
include the creation of graded scoring to differentiate between “mild, moderate, and severe” CS,
which we were unable to do with our study design.

Our study may have been impacted by selection bias when compared with a national sample;
specifically, our participants were at Midwestern institutions with robust GH training infrastructures,
and most participants had previously traveled internationally, had internet access during their
GH electives, and reported high rates of predeparture preparation. Interestingly, the high rates of
predeparture preparation in our cohort may have accounted for our team not finding a significant
correlation between preparation and CSP scores (as compared with the 2021 Global Health Service
Partnership study, which found that low levels of predeparture preparedness correlated with high
levels of CS) [23]. Participants were also vulnerable to social desirability bias (i.e., participants knew
that their responses would be visible to the study PI and linked with their identity due to use of
personal e-mails for survey distribution).
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This study was abruptly halted by the COVID-19 global pandemic. While we gathered sufficient
data to achieve statistical significance for our prepandemic study findings, our world has since
significantly changed, including attitudes about and practices pertaining to GH electives. Medical
trainee CS and GH elective experiences may therefore differ in future years.

Finally, and most importantly, due to feasibility barriers, international host perspectives were not
represented in the study design, analysis, nor interpretation of these findings. Little is known about
host experiences related to medical trainee CS, and host input would have enriched both the
development of the study protocol and the interpretation of our findings. An essential follow-up
project will be to study international host experiences, obtain reflection on the impact of CS
experiences on host communities, and solicit suggestions on methods to optimize the modifiable
variables that were found to significantly impact CS in our study.

CONCLUSION

CS is a near-universal experience for US medical trainees during GH electives. We know that some
CS is potentially beneficial—promoting transformative learning, professional identity formation,
cultural humility, and resilience [4-7]. However, at the extremes, CS is potentially harmful—
impairing trainee well-being and negatively impacting host communities [10]. It is, therefore,
imperative that our medical education community better understand CS to support the well-being
of our traveling medical trainees and international hosts. This study suggests that medical trainee
CS experiences are highly variable and primarily influenced by on-site training conditions, many of
which are modifiable through sustained global training partnerships. Further research is required
to (1) determine the optimal CS “balance” for traveling trainees (one that promotes transformative
learning while mitigating negative professional and personal impacts), (2) offer insight into
harmful CS thresholds, (3) identify host perspectives related to the CS experience for visiting
medical trainees, and (4) inform best practices for GH electives and global training partnerships.
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