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ABSTRACT
Background:
Well-being concerns among medical students are more prevalent than their age-matched peers in the United States. It
remains unknown, however, if individual differences in well-being exist among U.S. medical students serving in the
military. In this study, we sought to identify profiles (i.e., subgroups) of well-being in military medical students and
examine the associations between these well-being profiles and burnout, depression, and intended retention in military
and medical fields.

Methods:
Using a cross-sectional research design, we surveyed military medical students and then conducted latent class analysis
to explore profiles of well-being, and applied the three-step latent class analysis method to assess predictors and outcomes
of well-being profiles.

Results:
Heterogeneity in well-being was identified among the 336 military medical students surveyed, portraying medical
students’ falling into three distinct subgroups: High well-being (36%), low well-being (20%), and moderate well-being
(44%). Different subgroups were associated with different risks of outcomes. Students in the subgroup of low well-being
were at the highest risk of burnout, depression, and leaving medicine. In contrast, students in the moderate well-being
group were at the highest risk of leaving military service.

Conclusions:
These subgroups may be clinically important as burnout, depression, and intention to leave medical field and/or military
service occurred with varying likelihoods among medical students across the different well-being subgroups. Military
medical institutions may consider improving recruitment tools to identify the best alignment between students’ career
goals and the military setting. Besides, it is crucial for the institution to address diversity, equity, and inclusion issues
that may lead to alienation, anxiety, and a sense of wanting to leave the military community.

INTRODUCTION
Military medicine relies on undergraduate medical education
to produce a reliable and steady stream of new clinicians to
support the total force. As a result, factors that impact the
readiness of medical students are of critical importance to
the longevity of total force health. Unfortunately, it is well-
documented that the high demands of learning throughout
medical school put medical learners at risk for well-being
problems, emotional distress, and burnout.1–3 Although med-
ical students in general start medical school with quite positive
well-being,4 research suggests that, as a result of attending
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medical school, poor well-being is more prevalent among
medical students than their age-matched peers in the United
States.5 In addition, prior research has found that well-being
problems among medical students can result in alcohol abuse,
suicidal intention, depression, and intention to drop out of
their medical programs.4,6,7 The professional ramifications
also include detrimental effects on ethical conduct and com-
promised patients’ access to medical care.1,4

Prior well-being research has primarily investigated well-
being as either a total score or average score, which reduces all
attributes of well-being to a single score. This approach could
be problematic because it ignores the individual differences
in medical students’ well-being and heterogenous experi-
ences that may exist under the umbrella term of well-being.
For example, among an array of well-being indicators, one
medical student may have primarily experienced anxiety and
burnout but not experienced other well-being problems, such
as depression or physical illness. In contrast, another medical
student may have experienced well-being problems (such as
physical illness and sleep problems) but had the same or very
similar overall well-being score as the first student. Thus, two
students with different profiles cannot be distinguished by a
single score; what is more, the institutional support services
needed by each student may be notably different.
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Despite evidence showing that lowwell-being amongmed-
ical students leads to impaired learning, depression, and
intention to drop out,7 most of this work has been conducted
in nonmilitary samples using a total score approach, which
largely ignores the differences in profiles of student expe-
rience. Moreover, research on military medical students is
relatively lacking. Although prior work suggests that military
medical students are less depressed than nonmilitary medi-
cal students, military medical students are still at high risk
of low well-being and burnout.8 Additionally, low well-being
is found to be a significant predictor of retention problems
in the medical field.8 Thus, it remains to be seen if well-
being problems contribute to retention problems in military
physicians.

One’s decision to leave the military is likely the result
of multiple factors, including changes in personal or career
goals; however, lacking adaptive well-being may influence
one’s intention to leave both military service and/or the med-
ical field. It is possible that some profiles of well-being
are more likely to influence one’s intention to leave the
military (e.g., experiencing anxiety may be more impact-
ful than physical illness–both of which are common well-
being indicators). Therefore, understanding military medical
students’ well-being profiles could be important in identi-
fying more tailored interventions for subgroups of medical
students.

To date, the only study examining profiles of well-being
among medical students has revealed a significant hetero-
geneity in profiles of well-being in a Canadian sample
of medical students.9 Across the four indicators of mental
health assessed (i.e., emotional well-being, social well-being,
psychological well-being, and resilience), three distinctive
subgroups/profiles were identified, including an overall low
well-being group (14%), a moderate well-being group (58%),
and a high well-being group (29%). It remains unknown if
similar profiles, or subgroups, of well-being experiences exist
in medical students serving in the military, and how these
different profiles of well-being may contribute to different
risk levels of students’ burnout, depression, and retention
issues in the military forces. Therefore, in this study, we
sought to explore individual differences in well-being profiles
amongU.S. military medical students using latent class analy-
sis (LCA). The use of a person-centered approach (i.e., LCA)
is suitable for this inquiry to identify subgroups/profiles that
portray the heterogenous aspects of well-being among mili-
tary medical students.10 Three research questions guided the
current study. (1) How many distinctive subgroups of mili-
tary medical students’ well-being can be identified? (2) To
what extent do demographic factors (i.e., age, gender, eth-
nicity, prior military service, seniority) predict the various
well-being subgroups? (3) Do students with different well-
being subgroups have distinguishable outcomes in depression,
burnout, and intended retention inmilitary andmedical fields?
Findings from this study are a first step in helping to better
serve this military student population.

METHODS

Study Participants and Procedures

This study was part of the larger Long Term Career Out-
come Study conducted at the F. Edward Hébert School of
Medicine, USUHS. As the United States’ only federal medi-
cal school, USUHS matriculates approximately 170 medical
students annually. In September 2019, all military med-
ical students from USUHS were invited to participate in
this study (N= 678). The data collection period span across
approximately 8weeks (from September 16, 2019 to Novem-
ber 15, 2019). During the 8weeks, the research team sent
the reminders every 2weeks, resulting in a total of three
reminders in addition to the initial email invitation.

Measures

Well-being measure

Medical students’ well-being was measured using the Med-
ical Student Well-being Inventory (MSWBI).11 This instru-
ment covers multiple aspects of well-being, including burnout
(two items), depression (one item), stress (one item), fatigue
(one item), and quality of life (both mental and physical,
two items). For example, “During the past month, have you
often been bothered by feeling down, depressed, or hope-
less?” Participants rated their experiences on each item using
a dichotomous response scale (Yes= 1; No= 0).

Outcome measures

Four outcomes of well-being were measured in this study:
Overall rating on burnout, depressive symptoms, intention to
leave the military, and intention to leave the medical field. The
overall burnout was assessed by one item that asked partici-
pants to rate their current level of burnout based on their own
definition on a five-point Likert-type response scale ranging
from “1 = I enjoy my work. I have no symptoms of burnout”
to “5 = I feel completely burned out and often wonder if I
can go on. I am at the point where I may need some changes
and may need to seek some sort of help.” In previous work,
this item was found to be highly correlated with the Maslach
Burnout Inventory for Physicians.12

Medical students’ depression was measured using the
Depressive Symptom Scale.13 The adapted scale included
seven items that asked participants to rate “over the past two
weeks, how often have you been bothered by any of the fol-
lowing problems” on a four-point frequency response scale,
ranging from not at all= 1 to nearly every day= 4. A sample
item included “little interest or pleasure in doing things.” We
calculated an average score for each participant, with higher
scores indicating more depressive symptoms.

Military medical students’ intentions to leave the medical
field and to leave military service were each measured
using single items. Both items employed a five-point,
Likert-type response scale (not at all likely= 1 to
definitely= 5).
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Demographic variables

Predictors of latent classes assessed included gender
from matriculation data (Female= 1, Male= 2), age (age at
matriculation), medical school year (MS1= 1 to MS4= 4),
ethnicity, and prior services in military (Yes= 1, No= 0).

Statistical Analysis

We conducted LCA to explore subgroups of medical stu-
dents’ well-being. Latent class analysis is a model-based
cluster analysis technique. We used it to place military med-
ical students into latent classes, or subgroups, based on their
responses to the set of items assessing well-being.14 The
derived subgroups show qualitatively different traits for stu-
dents falling into the same profile or subgroup. Latent class
analysis used an exploratory multivariate analysis approach
because there is no a priori specification of the number or
subgroups that emerge. Wemade decisions of model selection
based both onmodel fit indices and empirical evidence. In this
study, we would expect to see at least two groups—one group
reflecting overall high well-being as well as one group reflect-
ing overall lowwell-being based on prior empirical evidence.9

Models were estimated in Mplus Version 8 using full infor-
mation maximum likelihood estimation with robust standard
errors.15 The full information maximum likelihood approach
adjusts formissing data under theMissing at Random assump-
tion by allowing subjects who have data on at least one of the
well-being measures to be included in the analysis.16

To explore our first research question, we specified models
of varying numbers of subgroups. To determine the opti-
mal solution of the best-fitting model, we used commonly
accepted fit indices (e.g., Lo–Mendell–Rubin likelihood ratio
test [LMR], Akaike’s information criterion [AIC], Bayesian
information criterion [BIC], correct model probability [cmP],
see details and criteria under Table II notes).10,14 Further-
more, we applied the three-step LCA method to include
covariates and distal outcomes.16 The three-step approach
helps to ensure the emergence of latent classes is not unin-
tentionally affected by the inclusion of covariates or distal
outcomes in the model.16,17 Through this three-step analysis
phase, we explored our second and third research questions.
To answer our second research question, we identified fac-
tors of demographic predictors (i.e., gender, ethnicity, prior
military services, and year in medical school) and modeled
their ability to predict medical students’ falling into a spe-
cific subgroup of well-being. To aid in the simplicity of result
interpretation, ethnicity was recoded into a dummy category
(Ethnically minority groups= 1, Others= 2). To address our
third question, we modeled how well the well-being sub-
groups predicted outcomes on depression, burnout outcomes,
and intention to leave military and medical fields.

RESULTS

Latent Classes of Medical Students’ Well-being

A total of 336 students (out of 693 overall students) responded
and comprised the current study sample. Among the study

TABLE I. Descriptive Statistics for Key Variables in the Study

Range

Variable N

% within
current
sample M (SD) Potential Actual

Categorical
Gender
Female 149 46
Male 165 51

Medical School
Year
MS1 70 21
MS2 89 28
MS3 80 25
MS4 82 25

Ethnicity
White 87
African
American

6

Hispanic 5
Native
American

1

Multiethnicity 1
Prior service in
military
Yes 125 39
No 189 58

Continuous
Age 24 (3.87) 20-40
Well-being 1.29 (0.26) 1-2 1-2
Burnout 2.25 (0.70) 1-5 1-5
Depression 1.52 (0.50) 1-4 1-3.71
Intention to
leave military

2.06 (1.01) 1-5 1-5

Intention to
leave medicine

1.27 (0.60) 1-5 1-4

MS1= Medical School Year 1. The percentage of the medical school year
showed the composition percentage of each class in the current sample.

sample (N= 336), there were 43% female, 87% White, 6%
Black, 5% Latinx, 1% Native American, 1% multiethnicities,
and 39% who had prior military service. Table I shows the
descriptive statistics of key characteristics for the study sam-
ple. The response rate ranged from 46% to 56% across the
4 years of medical cohorts. On average, the participants took
about 7minutes to finish the survey (median= 410 seconds);
most participants completed the survey within 6minutes
(mode= 345 seconds). The reliability (Cronbach alpha) in the
current sample was 0.67 for theMSWBI scale and 0.80 for the
depression scale and the constructs validity of both scales hold
well.

Table II shows all model fit indices for models from one
class to seven classes. The LCA fit indices are not all in con-
gruence regarding what the best-fitting model is (see Table II).
Thus, in addition to fit indices, we also determined the via-
bility of model results for each model based on consistency
with prior research,9 as well as the substantive meaningful-
ness and interpretability of the LCA results.18 The three-class
solution was chosen as the best model. Figure 1 depicts the
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item probability plot of the best model. The item probability
plot shows the probability that the military medical students
in a given subgroup experienced a particular type of well-
being, and how well each well-being item differentiated the
emergent subgroups from one another.

Among the study sample, there were 36% (N= 108) of
military medical students who were low on all of the indica-
tors impactingwell-being and thus represent a highwell-being
(labeled high well-being). The second subgroup comprised
military medical students who had experienced a moderate
to high level of worries or feeling irritated but were rela-
tively low on items of feeling depressed, feeling burnout, as
well as physical health issues such as falling asleep in traf-
fic and/or having physical health interfered with workability
(labeled moderate well-being, 44%, N= 132). The third sub-
group consisted of military medical students who reported the
lowest well-being. These students had experienced a variety
of aspects impacting well-being such as feeling depressed,
burnout, having emotional problems, and feeling that things
are piling up without being able to overcome them. Unlike the
other two subgroups, these students also experienced mod-
erate trouble with physical health issues that interfered with
workability (labeled low well-being, 20%, N= 63).

Predictors of Well-being Class Memberships among
Medical Students

To examine what predicts medical students’ falling into a
specific class membership, we examined three-step LCA in
which medical school year, gender, participants’ age, and
prior military service were assessed as a predictor of class
membership via a multinomial logistic regression frame-
work. The results indicated that both gender and medi-
cal year were significant predictors of well-being classes,
whereas age, ethnicity, and prior service were not. Com-
pared to both Year 1 and Year 4 students, Year 3 students
are more likely to be in both the low well-being group (com-
pared to MS1: logit= 1.908, P= .003; compared to MS4:
logit= 0.358, P< .001) and the moderate well-being group
(compared to MS1: logit= 1.023, P= .048; compared to
MS4: logit= 0.921, P< .001). Compared to Year 4 students,
Year 1 students were more likely to be in the high well-
being group (logit=−1.55, P= .014). In addition, female
military medical students, compared to male military med-
ical students, were more likely to be in the moderate well-
being group as opposed to being in the high well-being class
(logit= 1.007, P= .007).

Well-being Classes Membership Predicting Burnout,
Depression, and Intention to Leave

We applied a three-step LCA model to assess how stu-
dents’ well-being class memberships are associated with their
burnout, depression, intention to leave the military, and inten-
tion to leave the medical field. Table III showed the omnibus
test results on the four outcomes derived from the wald tests,
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FIGURE 1. Well-being item probability plot of the best model.

TABLE III. Outcomes of Military Medical Students in Different Well-being Classes

Burnout Depressione Intention to leave military Intention to leave medicine
Mean (SE) Mean (SE) Mean (SE) Mean (SE)

Class 1—Low well-being 3.185 (0.08)a 2.174 (0.09)a 2.09 (0.20)a&b 1.51 (0.14)a

Class 2—Moderate well-being 2.227 (0.05)b 1.535 (0.03)b 2.22 (0.10)a 1.25 (0.05)a

Class 3—High well-being 1.781 (0.04)c 1.151 (0.02) c 1.66 (0.11)b 1.11 (0.04)b

Wald test 207.512 (P< .001) 201.357 (P< .001) 11.871 (P= .003) 13.066 (P= .001)

The means in the same column that shared the same superscript letter (a, b, or c) are not significantly different from each other.
eGiven that depression was measured using existing scales and that one item was dropped from the original scale during data collection, to verify if the latent
factor of depression still holds well with the current six-itemmodel and with our military student sample, we tested the structure of the scale using a one-factor
confirmatory analysis (CFA). Confirmatory analysis is a commonly used modeling technique to test whether the underlying construct of a survey based on
data is consistent with researchers’ understanding of the nature of the construct before data collection. The results showed that the one-factor CFA model
with the six-item of depression scale fit the data well, χ2 (9)= 19.089, P= .12, Comparative Fit Index (CFI)= 0.988, Tucker-Lewis Index (TLI)= 0.981,
Root Mean Square Error of Approximation (RMSEA)= 0.040, P= .64. Additionally, the one-factor model of MSWBI (well-being measure) also fit the
data well (χ2 (9)= 12.514, P= .185, CFI= 0.991, TLI= 0.985, RMSEA= 0.036, P= .65), indicating the two measures are valid with the current military
medical student sample and with the current item structures.

which were all significant. The follow-up pairwise compar-
isons were shown in Table III and Figure 2.

Students in the lowwell-being group, compared to the high
well-being group, experienced significantly more burnout,
depression, and stronger intention to leave the medical
field. Students in this group also showed significantly worse
burnout and depressive symptoms compared to those in the
moderate well-being group. When compared to students in
the high well-being group, medical students in the moderate
well-being group also reported significantly more burnout and
depressive symptoms.

In comparing subgroups, unique differences emerged
between the intention to leave the military versus the medical
field. Both the low well-being group and the moderate
well-being group showed significantly stronger intentions to
leave the medical field, when compared to the high well-
being group. However, students in the moderate well-being
group showed the strongest intention to leave the military
among the three groups. On the other hand, students in
the low well-being group did not significantly differ from
the other two groups in terms of intention to leave the
military.
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FIGURE 2.Outcomes ofmilitarymedical students in different well-being classes (subgroups). Themeans in the same variable that shared the same superscript
letter are not significantly different from each other.

DISCUSSION
The current study is among the first to study the heterogeneity
of well-being among medical students worldwide,9,19 and is
also the first study to explore well-being subgroups of U.S.
military medical students. More specifically, heterogeneity
in well-being was identified, portraying military medical stu-
dents’ falling into the following three distinct subgroups in the
study sample: High well-being (36%), low well-being (20%),
and moderate well-being group (44%). These subgroups may
be clinically important as burnout, depression, and intention
to leave the medical field and/or military service occurred
with varying likelihoods among medical students across the
different well-being subgroups.

Taking a closer look at the subgroups, we found that mil-
itary medical students in the overall low well-being group
experienced the highest burnout and depressive symptoms.
Military medical students in this group showed the strongest
intention to leave the medical field. However, the low well-
being students did not report a significant likelihood of leav-
ing the military. Rather, students in the moderate well-being
group showed the highest likelihood of leaving military ser-
vice after graduation compared to the other two groups. Thus,
the large proportion of military medical students in the mod-
erate well-being group (44%) is concerning. Besides, the
moderate well-being group did not significantly differ from
those in the low well-being group to leave the medical field
(i.e., they did not have significantly stronger intentions to stay
in the medical field). Given the overall positive well-being

score (less than three in total), students in the moderate well-
being group may not be easily recognized as a population
of students who need help, especially when using traditional
approaches (using overall or average score).10 This finding
suggests that it may be important to investigate the profiles
of well-being experiences of medical students, as opposed to
simply examining overall averages. Although the traditional
cut-off score approach is likely to identify the low well-being
group, the approach of examining profiles/subgroups can help
to identify the moderate well-being group who may be at the
risk of leaving both the military andmedical fields. This group
may warrant additional institutional support.

Our findings stress the importance that well-being scores
should be viewed as a spectrum with subgroups as opposed
to an all or none phenomenon. Our findings also showed
that medical school year and gender might predict well-being
subgroup classification. This finding echoes prior research
showing that the stress and burnout after entering medical
schools culminated around the Year 3 mark as they strive
to complete both clinical clerkships and the United States
Medical Licensing Examination (USMLE) STEP 1 test.20

Additionally, although both genders are equally represented
in both low and high well-being groups, female students were
more likely to be present in the moderate well-being group,
echoing a prior meta-analytic report using a civilian sam-
ple.21 Other factors not included in this study may also play
an important role in predicting the well-being group. Prior
research noted that students’ well-being is also predicted by
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learning environment factors such as the amount of support
from faculty and staff, grading system, and quality of peer
collaboration.4 Future research scrutinizing how subgroups of
well-being are predicted by multidimensional factors situated
with the learning environment is warranted.

The training of future military physicians takes a great deal
of time and resources. The identified well-being subgroups
among medical students suggest that intervention and pre-
vention in medical education may need to be tailored. Given
the number of learners in the moderate well-being group that
would not be detected by simply viewing the overall well-
being score, medical schools may wish to consider screening
and possibly prevention strategies that may help prevent these
students from progressing into the low well-being group. Fur-
thermore, although some military medical students in the
moderate well-being group may be identified through several
intervention mechanisms available at the institution, they may
not be consistently recognized as a group associated with a
higher risk for retention concerns. Note that this association
may be mutual: It is possible that students express a higher
intent to leave the military because of their well-being; it is
also possible that students in the moderate well-being group
felt anxious because they have recognized the misalignment
with a career in the military. The implication of this study is
3-fold. Student services may take heed to the retention con-
cerns for medical students showing possible signs of specific
emotional concerns, such as feeling anxious and irritable.
Further, military medical institutions may consider improv-
ing recruitment tools to identify the best alignment between
students’ career goals and the military setting. Besides, it is
crucial for the institution to address diversity, equity, and
inclusivity issues that may lead to alienation, anxiety, and a
sense of wanting to leave the military community.

One limitation of the current study is that we did not
assess how subgroups may be different from year to year
because of the low sample size collected in each medical
school year. Future studies with multisites and thus a bigger
sample size can scrutinize the nuance in changes of well-
being across different medical school years. However, given
that USUHS is the only military medical school in the United
States, the uniqueness of the school context will be different
from other institutions hosting military students (e.g., through
Health Professional Scholarship Program (HPSP) programs).
Although one could potentially include the HPSP students
at other institutions, other confounding factors across differ-
ent school contexts may need to be addressed. An alternative
is to extend the current findings with a sequential mixed-
design, adding a qualitative portion to explore why military
students falling in themiddle group—themoderate well-being
group—are more likely to leave the military and how the
institution can best support students falling into this group
to address issues of military force retention and readiness. In
addition, the study was collected during a quite broad period
(8weeks) and caution needs to be taken with interpretating the
results because of potential sampling bias (e.g., one student

may take the survey prior to an exam while another student
takes it after an exam). Furthermore, future research needs
to consider collecting a more comprehensive range of demo-
graphic factors such as marital status, living arrangements,
commuting distance, and prior behavioral health diagnosis
history that may be associated with military medical students’
well-being.

Our findings speak to the importance of developing a tai-
lored approach of intervention practices and student support
strategies that are conducive to improving the well-being of
students in different well-being subgroups and thus protect the
workforce. Interventions such as mindfulness training were
found to have some effects in relieving medical students’
stress levels.22,23 Other researchers argued the importance
of deconstructing resilience and the necessity of building a
holistic support system,24 including establishing a wellness
curriculum, making accessible the help resources for medical
students at risk, and training staff and faculty for the purpose
of enhancing a positive learning environment.25
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