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ABSTRACT

Objective: Resilient students may better navigate the challenges of chiropractic training. This study explored the relation-
ships between response to stressful experiences, perceived stress, and quality of life among students at 1 US chiropractic col-
lege campus.

Methods: A cross-sectional survey was conducted with 873 students. The anonymous online questionnaire included demo-
graphics, quality of life, perceived stress, and the Response to Stressful Events Scale (RSES). Hierarchical multiple regres-
sion analyses assessed for significant relationships among variables.

Results: A sample of 221 students (60% female) completed the survey (25% response rate). Male respondents reported
greater psychological health. Participants reporting high quality of life exhibited higher resiliency on the RSES flat score
and many RSES domains. Respondents who rated greater psychological health and social relationships exhibited greater
spiritual resiliency. Respondents reporting higher psychological health and lower levels of perceived stress exhibited higher
self-efficacy resilience. Psychological health was the most important predictor for RSES flat score and domains, except for
spiritual resilience, for which social relationships were most important. Male gender was predictive of 3 RSES domains:
meaning making, active coping, and cognitive flexibility.

Conclusion: More resilient responses to stressful events were reported by male chiropractic students and those who
reported greater psychological health, higher quality of life, or lower perceived stress. Female students and those experienc-
ing psychological challenges or lower quality of life might consider resilience training to increase the use of protective cop-
ing strategies. These findings may permit academic institutions to identify students at highest risk and employ interventions
to prevent program withdrawal.

Key Indexing Terms: Chiropractic; Health Education; Academic Performance; Resilience; Adaptation; Psychological;

Burnout
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INTRODUCTION

Chiropractic educational programs affect students’ physi-
cal and mental well-being.'™ Students engaged in rigorous
health sciences curricula experience stress,'>~® which may
affect perceived quality of life (QOL).®> Resilience is a per-
son’s capacity to resist the physical, psychological, or social
effects of adversity”” ' and is 1 of 9 personal characteristics
associated with student success during medical training.'?
Possessing resilience may positively influence student learn-
ing and subsequent professionalism,® although resiliency
varies among individuals based on their coping style.'*'* A
gradual chronological increase in resilience occurs in some
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students of these rigorous programs, which may be due to
exposure and adaptation to experienced stress.’

The stressful demands of chiropractic programs are the
subject of international research, along with test anxiety, con-
fidence, burnout, financial situations, musculoskeletal injury,
exercise, educational environment, lifestyle factors, and work-
load; all are implicated in students’ negative or positive experi-
ences.'"> Innes et al outlined several novel psychological
traits that may affect students’ experience of stress in chiroprac-
tic curricula, such as uncertainty intolerance,” attitudes toward
non—evidence-based health care,?! beliefs about chiropractic
scope of practice,?* and resilience.? Chiropractic student use of
emotion-based coping styles and lower resilience were associ-
ated with lower perceptions of well-being and higher levels of
stress, especially among female students and during recovery
from physical injury.?
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Chiropractic students exhibit similar levels of negative
emotions as other health care students do, including anxiety,
depression, and stress, but higher levels than non-health
care students.”> While the empathy levels of chiropractic stu-
dents are similar to other health care students, female stu-
dents demonstrate significantly higher levels of empathy
than male students do.**> A difference in response to stress is
also noted, with increased testing anxiety in females.?*
Moreover, coping styles that are task, problem, emotion, or
avoidant based show gender trends during stressful situa-
tions. While females are more likely to seek help and be
more expressive of their stress, they also appraise stressful
situations more severely.>>

Response to stressful situations may be an indicator of
resilience. While researchers have assessed chiropractic students’
resilience, coping styles, and stress,'*7%*" none have evaluated
the perceived response to stressful situations. The objective of
this study was to explore chiropractic student resilience using the
Response to Stressful Events Scale (RSES)."* We aimed to
answer 3 questions: (1) Which is the best predictor of overall
RSES: perceived stress, QOL, or demographics? (2) Which is the
best predictor of specific RSES domains (coping mechanisms):
perceived stress, QOL, or demographics? (3) Do our results
exhibit gender-based resilience outcomes?

METHODS

Our research design was a cross-sectional online survey
with multivariate hierarchical regression analysis. This study
received expedited approval from the Palmer College of Chi-
ropract institutional review board (assurance No. X2019-001,
January 24, 2019). Our report follows the STROBE checklist
for observational studies.?®

Setting and Participants

The study setting was the Palmer College of Chiropractic in
Davenport, Iowa, USA. The doctor of chiropractic (DC) pro-
gram is completed across 10 trimesters, spanning 3.3 years,
with the option for individualized curricular schedules for stu-
dents who prefer reduced class loads. A baccalaureate (BS)
track completed in tandem with the DC program offers students
the ability to practice in states that require a BS degree.

We did not perform a formal sample size calculation for this
pilot project. Rather, we used a convenience sample of chiro-
practic students who were willing to complete this survey to
decrease coverage error by including all chiropractic students
(n = 873) enrolled in the DC program in March 2019.

Questionnaires

Demographic variables included self-reported current tri-
mester, time in the DC program, age, marital status, gender,
veteran status, previous careers, highest degree earned, and
grade point average. In this study, the gender demographic rep-
resented the multidimensional construct of gender identity
among participants rather than the sex assigned at birth.**°
Self-reported options for the gender variable included male,
female, and other. For this survey, male and female were used
for gender to reflect the spectrum gender may represent.®’ Other
options on the survey consisted of nonbinary, transgender, and
those who preferred not to identify.>' Gender and associated

RSES* -

Domain 1: Meaning-Making - Perspective-taking, cultivating
revitalization, and learning lessons from stressful experiences

Domain 2: Active Coping - Thoughts and behaviors to alter
internal or external sources of stress

Domain 3: Cognitive Flexibility - Critical thinking,
consideration of alternatives, and problem-solving

Domain 4: Spirituality - Belief in a higher power that guides,
shapes, and informs experiences

Domain 5: Self Efficacy - Confidence in one’s own ability to
manage and successfully emerge from the stressful situations

WHOQOL-BREF* -

QOL Single item 1: self-reported overall quality of life,
question 1

QOL Single item 2: self-reported overall quality of health,
question 2

Domain 1: Physical Health - Energy and fatigue, pain and
discomfort, sleep, and rest

Domain 2: Psychological Health - Bodily image and
appearance, negative feelings, positive feelings, self-esteem,
thinking, learning, memory, and concentration

Domain 3: Social Relations - Personal relationships, social
support, sexual activity

Domain 4: Environment - Mobility, activities of daily living,
dependence on medicinal substances and medical aids, work
capacity

Figure 1 - RSES and WHOQOL-BREF domains. Variables from
the WHOQOL-BREF, used in the HMR models and compared
against RSES. *Response to Stressful Events Scale (RSES); World
Health Organization Brief Quality of Life survey (WHOQOL-BREF).

options were based on culturally accepted and supported evi-
dence.?®3° See Appendix A (available online accompanying
the article) for details on survey content.

The RSES served as our measure of resilience, or the cog-
nitive, behavioral, and emotional coping responses of chiro-
practic students.'*'* The 22-item RSES is rated on a 5-point
scale ranging from 0 = not at all like me to 4 = exactly like
me. Items are calculated in the positive direction for a total
summed score in which “higher scores indicate higher levels
of protective responses to stressful life events.”'*®'%? The
RSES can be interpreted as a flat score or by its 5 domains
(Fig. 1) Meaning Making and Restoration (domain 1),
Active Coping (domain 2), Cognitive Flexibility (domain 3),
Spirituality (domain 4), and Self-Efficacy (domain 5).'* The
RSES was developed and resulting data validated with pre-
dominately male samples of active-duty military personnel of
the same age as health professions students and in veterans,
with internal consistency (o = .91-.93) and test-retest reliabil-
ity (r = .87) demonstrated.'* Although developed by the mili-
ary for use in active-duty personnel, the RSES has been used
in civilian settings, such as with emergency first responders,
although there is limited research in this area.>*3*

The Perceived Stress Scale (PSS)*>>7 measured student
perceptions of the intensity of stress levels over the past
month. The PSS is a 10-item instrument, scored on a 5-point
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Likert-type scale (0—4), with answers ranging from never
to very often, with higher total scores suggesting greater
perceived stress. A psychometric review of data from the
PSS measures suggests adequate levels of validity and
internal consistency of about o = .7.37 The PSS is com-
monly used with students in chiropractic training programs
internationally, with most studies indicating moderate to high
levels of perceived stress, particularly among female chiropractic
students, 7%

The World Health Organization Quality of Life (WHO-
QOL-BREF)**™*! provided a snapshot of student perceptions
of their general QOL. While studies have evaluated QOL
among health care students, we did not find studies that had
used this concept or specific measure in chiropractic stu-
dents.***> The WHOQOL-BREEF, an abbreviated version of
the 100-item WHOQOL-100, contains 26 items, including 2
benchmarks for QOL and general health and 24 individual
items broken down into 4 domains (Fig, 1): domain 1, Physi-
cal Health; domain 2, Psychological Health; domain 3, Social
Relationships; and domain 4, Environment. Each item used an
adaptation of a 5-point (0—4) Likert-type scale, asking sow
much, how completely, how often, how good, or how satisfied.
Raw scores are calculated using the 5-point interval scale,
with domain scores omitted if >20% of a domain, or 1 of 3
questions of domain 3, is unanswered. To account for an
unequal number of items in each domain, scores are trans-
formed to a 0—100 scale for comparison between domains.
The internal consistency of data resulting from the WHO-
QOL-BREF is reported as [original: all domains o0 = .65—.93;
international: domains 1, 2, 4 o« > .7, domain 3 o =
51-77].4041

Data Collection

Data were collected using SurveyMonkey (SurveyMonkey
Enterprise, San Mateo, CA, USA), an online survey platform,
from March 13 to April 2, 2019. The Department of Institutional
Research and Effectiveness (IRE) distributed an email survey link
to all DC students. All students, regardless of their survey comple-
tion status, received multiple communications from IRE over a 1-
month deployment period. An email sent 1 week prior to survey
release contained a brief study description, contents of the survey,
and important disclosures regarding the anonymous and voluntary
nature of participation and ability to skip questions. Before enter-
ing the survey, students consented to participation using a check
box. Email-linked surveys and encouragements were sent for 3
consecutive weeks following study launch. The 4th email included
a final encouragement and restated the importance of student par-
ticipation. Institutional research personnel collected, stored, and
analyzed the resulting data. No participation incentives were
offered.

Data Analysis

Data were exported from the survey platform into Micro-
soft Excel (Microsoft Corp, Redmond, WA, USA), then
uploaded into IBM SPSS Statistics, v.25 (IBM Corp, Armonk,
NY, USA) for analysis. Descriptive and inferential statistics
were calculated, and a data summary was generated on SPSS
(Tables 1-7). Internal consistency reliability was examined
using Cronbach’s alpha, with scores >.7 indicating adequate
reliability.

Table 1 - Respondent Demographics

Demographics n (%) n
Student population
Surveyed 873 (100)
Respondents 227 (26)
Qualifying 221 (25)
Gender 1.6
Male 88 (39.8)
Female 131 (59.3)
Other 2 (9
Age range, y 2.1
18-22 41 (18.6)
23-27 139 (62.9)
28-32 24.(10.9)
33-44 14 (6.3)
45+ 3(1.4)
Highest degree earned 2.78
High school 24(10.9)
Associate’s degree 13 (5.9)
Bachelor’s degree 174 (78.7)
Master's degree 8 (3.6)
PhD 2(.9)
Trimester 4.63
1 20 (9.0)
2 46 (20.8)
3 26(11.8)
4 20 (9.0)
5 29(13.1)
6 25(11.3)
7 10 (4.5)
8 21(9.5)
9 19 (8.6)
10 5(2.3)
Year 1.93
1 83 (37.6)
2 76 (34.4)
3 57 (25.8)
4+ 5(2.3)

Self-reported demographic results from respondents of Palmer College of
Chiropractic, spring 2019. Number (n) and percentage (%) of the popula-
tion, as well as population mean (u) values are described. Bold text indi-
cates any demographic that was disproportionately higher than the rest of
its respective category.

Hierarchical multivariate regression (HMR) assessed both the
RSES flat score and 5 RSES domain outcomes against 12 predic-
tors: “How would you rate your QOL (single-item QOL),” “How
satisfied are you with your health,” WHOQOL domains (Physical
Health, Psychological Health, Social Relationships, and Environ-
ment), PSS, and gender, age, trimester, highest degree earned, and
year at the college.

Mean imputation was used if <20% of the answers of any
1 domain were left unanswered per participant, and partici-
pants were omitted from the analysis if more than 1 domain
score was missing. If only 1 domain score was missing, the
mean imputation was used on that single domain to ensure
completion across all domains.

Variables were entered across 4 steps in accordance with
theoretical or empirically known impact on RSES scaled
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score: step 1, gender; step 2, single-item QOL, How satisfied
are you with your health, and the 4 WHOQOL domains; step
3, age, trimester, highest degree earned, and year at the col-
lege; and step 4, PSS.

Interpretation of HMR results occurred primarily using the
standardized beta (B), R*, R* change, and semipartial squared
(s7%), where B indicates the direction (ie, positive or inverse),
importance (ie, which variable contributes more), and strength
of the effect (ie, a higher absolute value indicates a stronger
effect) for each contributing variable. The R? and R? change
statistics indicate goodness-of-fit (ie, accounted for variance)
for the regression model, where the higher the value the better
the fit, and s/* indicates the unique variance contribution of
individual variables. The alpha value chosen for this pilot
study was .05.

RESULTS

Table 1 reports the sample demographics. Of 873 eligible
chiropractic students, 242 responded (28%). Of 242 respon-
dents, 21 were eliminated for omitting more than 20% of their
survey responses. Thirty-seven participants required mean
imputation for missing items (35 exhibited <3% omissions
(21 female, 13 male). The resulting used sample (n = 221,
25% of sampled students) consisted of 40% male, 60%
female, and .9% other (non—gender conforming, transgender,
or preferred not to say) compared with 58% male and 41%
female students in the DC program around the time of data
collection (no other or comparable category is reported by the
college).*® Sample and total student populations data for
mean age and highest degree earned were comparable. The
mean age of all students on campus was 26 years, which
corresponds to the modal age range (23-27 years old) of
our sample. A BS or higher was earned prior to enrollment
by the majority of both our population and that of the col-
lege student body (83% and 86%, respectively).*® Two
individuals selected the gender category other, which was
an insufficient number of cases for a distinct analysis within
HMR analysis.

Assumption Testing

Data collection resulted in a robust sample size with
almost double the recommended cases needed for HMR anal-
ysis (ie, at least 10 cases per indicator). Inspection of bivariate
correlations indicated singularity (ie, the absence of extreme
correlations *1.0). Although the WHOQOL Psychological
Health exhibited high correlations (=.7) with the single-item
QOL (r = .724) and the PSS (r = —.703), all variables met
conventionally acceptable multicollinearity thresholds for
variance inflation factor (<<5; range: 1.000 to 4.145).%7
Examination of z-scores and Mahalanobis distance occurred
for univariate and multivariate outliers. Two multivariate
outliers were indicated but retained for data analysis after
the data were further inspected. Residual and scatter plots
indicated that the assumptions of normality and linearity
were all satisfied.

Internal Consistency Reliability
The PSS (k = 10) exhibited acceptable reliability, o0 =
.886, scale mean = 17.91, and 62 = 43.02. Three of 4

WHOQOL domains exhibited lower than expected reliabil-
ity: Physical Health (k = 7; oo = .371, scale mean = 22.62,
62 = 7.64), Psychological Health (k = 6; o = .459, scale
mean = 20.24, 62 = 9.25), Social Relationships (k = 3; o0 =
.681, scale mean = 10.81, 62 = 6.45), and Environment (k =
8; o = .739, scale mean = 29.91, 62 = 19.55). Given the
presence of domains within the RSES,'* calculating Cron-
bach’s alpha on the entire instrument would violate the
assumption of tau equivalence. The RSES domains exhibited
acceptable reliability: Meaning Making (k = 9; o = .868, scale
mean = 24.22, 62 = 42.06), Active Coping (k = 8; o = .796,
scale mean = 22.23, 62 = 25.27), Cognitive Flexibility (k =
3; o0 = .690, scale mean = 7.48, 62 = 6.22), Spirituality (k =
2; o = .884, scale mean = 4.05, 62 = 8.57), and Self-Efficacy
(k = 2; o = .786, scale mean = 5.95, 62 = 3.08).

Regression: RSES Flat Score

Explanatory variables in step 1, F(1, 219) = 9931, p <
002, R* = .043, and Step 2, F(7, 213) = 20.991, p < .001;
R* = 408, were significantly predictive of the outcome RSES
flat score. The linear combinations of variables in step 2 pre-
dicted variance in the model over and above that of steps 1, 3,
and 4 (AR* = 365, p < .001; Table 2).

Three variables contributed to 41% of the variance of
RSES. Gender (B = —.181, #[219] = —3.328, p < .001; s* =
.031), single-item QOL (B = .213, #[219] = 2.556, p < .011,
s”* = .018), and WHOQOL Psychological Health (B = .505,
f219] = 5.509, p < .001; s¥* = .084) significantly predicted
RSES flat score. Examination of the RSES flat score suggested
that males who report higher ratings on the single-item QOL and
higher ratings for WHOQOL Psychological Health also exhibit
higher resilience to stressful events. Psychological Health was the
most important model predictor within the linear combination of
variables concerning the RSES flat score.

Regres sions: RSES Domains 1-5
Domain 1: Meaning Making

Explanatory variables in step 1, F(1, 219) = 6.243, p <
.05, R* = .028, and step 2, F(1, 213) = 15.383, p < .001,
R* = 336, were significantly predictive of the outcome
Meaning Making. The linear combinations of variables in step
2 predicted variance in the model over and above that of steps
1,3, and 4 (AR* = 308, p < .001; Table 3).

Three variables contributed to 34% of the variance of
Meaning Making. Gender (B = —.142, f[219] = —2.478,p <
05, sr2 = .019), the single-item QOL (B = .207, [219] =
2.347, p < .05; st = .017), and the WHOQOL Psychological
Health (B = .416, 4219] = 4.281, p < .001, sr* = .057) sig-
nificantly predicted the Meaning Making score. Similar to the
RSES flat score analysis, males who reported high ratings on
the single-item QOL and the WHOQOL Psychological
Health all exhibited higher levels of Meaning Making
responses to stressful events as compared with their coun-
terparts. Psychological Health was the most important
model predictor within the linear combination of variables
concerning Meaning Making.

Domain 2: Active Coping
Explanatory variables in step 1 F(1, 219) = 12.828, p <
001, R* = .055), and step 2, F(7, 213) = 16.404, p < .001,
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Table 2 - RSES Flat Score Hierarchical Multivariate Regression Model

RSES - Flat Scores

Variable B t sr? R R? AR?
Step 1 .208 .043
Gender —.208 —3.151 .043
Step 2
Gender*** —.181 —3.328 .031 .639 408 .365
How would you rate your quality of life?* 213 2.556 .018
How satisfied are you with your health? —.029 —.391 .000
QOL1: Physical domain .018 233 .000
QOL2: Psychological domain* .505 5.509 .084
QOL3: Social Relationship domain —.081 —1.223 .004
QOL4: Environmental domain —.040 —.601 .001
Step 3 .648 419 .011
Gender —.168 —3.064 .026
How would you rate your quality of life? .208 2.472 .017
How satisfied are you with your health? —.019 —.244 .000
QOL1: Physical domain .038 462 .001
QOL2: Psychological domain 486 5.178 .074
QOL3: Social Relationship domain —.082 —1.228 .004
QOL4: Environmental domain —.028 —.41 .000
Trimester —.078 —.744 .002
Year at Palmer .047 437 .001
What is your highest EARNED degree? —.008 —.146 .000
Age range .103 1.728 .008
Step 4 .649 421 .001
Gender —.161 —2.875 .023
How would you rate your quality of life? .199 2.325 .015
How satisfied are you with your health? —.0M —.146 .000
QOL1: Physical domain .035 421 .000
QOL2: Psychological domain 456 4.394 .054
QOL3: Social Relationship domain —.086 —1.282 .005
QOL4: Environmental domain —.029 —.422 .000
Trimester —.082 —.778 .002
Year at Palmer .050 467 .001
What is your highest EARNED degree? —.009 —.151 .000
Age range .096 1.584 .007
Perceived Stress Scale score, after reverse coding —.054 —.677 .001

Results for the hierarchical multivariate regression model comparing RSES flat scores to gender, WHOQOL-BREF domains, and PSS to show the potential

predictability of RSES flat scores of resilience from various variables.
*p < .05; ***p < .001.

R®> = 350, were significantly predictive of the outcome
Active Coping. The linear combinations of variables in step 2
predicted variance in the model over and above that of steps
1,3, and 4 (AR* = 295, p < .001; Table 4).

Three variables contributed 31% of variance of Active
Coping. Gender (B = —.211, £219] = —3.706, p < .001;
sr* = .042), single-item QOL (B = .172, 7[219] = 1.977, p <
.05; s/* = .012), and the WHOQOL Psychological Health
(B = .483, [219] = 5.032, p < .001; s/* = .077) significantly
predicted the Active Coping score. Results for RSES domain 2,
Active Coping, were similar to the flat score analysis. Males
with high ratings on the single-item QOL and higher Psycho-
logical Health all exhibited higher levels of active coping
skills concerning resilience to stressful events as compared
with their counterparts. Psychological Health was the most
important model predictor within the linear combination of
variables concerning Active Coping.

Domain 3: Cognitive Flexibility

Explanatory variables in step 1, F(1, 219) = 5.722, p <
.05, R* = 025, and step 2, F(7, 213) = 5.365, p < .001, R* =
.150, were significantly predictive of the outcome Cognitive
Flexibility. The linear combinations of variables in step 2 pre-
dicted variance in the model over and above that of steps 1, 3,
and 4 (AR* = .124, p < .001; Table 5).

Two variables contributed to 15% of the variance of Cog-
nitive Flexibility. Gender (B = —.150, £[219] = —2.309, p <
.05, s> = .021) and WHOQOL Psychological Health (B =
275, 1219] = 2.504, p < .05, sr* = .025) significantly pre-
dicted the Cognitive Flexibility score. Males with high rat-
ings on the single-item QOL and Psychological Health
exhibited higher levels of cognitive flexibility in response to
stressful events, with Psychological Health the most impor-
tant model predictor within the linear combination of
variables.
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Table 3 - RSES Domain 1 (Meaning Making) Hierarchical Multivariate Regression Model

RSES 1 - Meaning Making

Variable p t sr? R R? AR?
Step 1 166 .028
Gender —.166 —2.499 —.166
Step 2
Gender* —.142 —2.478 —.167 579 .336 .308
How would you rate your quality of life?* .207 2.347 .159
How satisfied are you with your health? —.052 —.658 —.045
QOL1: Physical domain .053 632 .043
QOL2: Psychological domain*** 416 4.281 .281
QOL3: Social Relationship domain —.024 —.346 —.024
QOL4: Environmental domain -.032 —.444 —.030
Step 3 .585 .343 .007
Gender —.135 —2.313 —.158
How would you rate your quality of life? 212 2.362 161
How satisfied are you with your health? —.049 —.600 —.041
QOL1: Physical domain .077 .884 .061
QOL2: Psychological domain 394 3.942 .263
QOL3: Social Relationship domain —.027 —.386 —.027
QOL4: Environmental domain —.023 —.313 —.022
Trimester —.110 —.983 —.068
Year at Palmer .075 .658 .046
What is your highest EARNED degree? —.018 —.298 —.021
Age range .063 .992 .068
Step 4 .585 .343 .000
Gender —.134 —2.236 —.153
How would you rate your quality of life? 210 2.300 157
How satisfied are you with your health? —.047 —.571 —.040
QOL1: Physical domain .076 872 .060
QOL2: Psychological domain .387 3.495 .236
QOL3: Social Relationship domain —.028 —.397 —.028
QOL4: Environmental domain —.023 —-.314 —.022
Trimester 111 —.988 —.068
Year at Palmer .076 .663 .046
What is your highest EARNED degree? —.018 —.298 —.021
Age range .061 .949 .066
Perceived Stress Scale score, after reverse coding —.013 —.153 —.0M

Results for the hierarchical multivariate regression model comparing RSES domain 1 scores to gender, WHOQOL-BREF domains, and PSS scores to show
the potential predictability of RSES meaning making coping strategy from various variables.

*p < .05, ***p < .001.

Domain 4: Spirituality

Explanatory variables in step 1, F(1, 219) = 1.029, p =
311, R* = .004, were not significant predictors of domain 4
Spirituality. The step 2 variable resulted in a predictive model
for Spirituality F(7, 213) = 5.381, p < .001, R* = .150. The
linear combinations of variables in step 2 predicted variance
in the model over and above that of steps 1, 3, and 4 (AR*> =
.146, p < .001; Table 6).

Two variables contributed to 15% of the variance of Spiri-
tuality. Unlike prior models, gender was not a predictive indi-
cator. WHOQOL Psychological Health (B = .370, #219] =
3.365, p < .01, s/* = .045) and WHOQOL Social Relationships
(B = —.158, [219] = —1.985, p < .05, s/* = .016) signifi-
cantly predicted the Spirituality score. Departing from other
findings, respondents reporting higher psychological and social
relationship QOL ratings and exhibited greater spiritual

resilience to stressful life events. The WHOQOL Social Rela-
tionship was the most important model predictor within the lin-
ear combination of variables concerning Spirituality.

Domain 5: Self-Efficacy

Explanatory variables in step 1, F(1, 219) = 8.726, p <
01, R* = .038; step 2, F(7, 213) = 17.432, p < .001, R* =
364, AR* = .326; and step 4, F(12, 208) = 11.125, p < .001,
R* = 391, AR? = .013, were significantly predictive of the
outcome Self-Efficacy. The linear combinations of variables
in step 2 predicted variance in the model over and above that
of step 3 (Table 7).

Two variables contributed to 39% of the variance of Self-
Efficacy. WHOQOL Psychological Health ( = .345, /219] =
3.235, p < .001, s/* = .031) and the PSS score (B = —.174,
219] = —2.136, p < .05, si* = .013) significantly predicted
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Table 4 - RSES Domain 2 (Active Coping) Hierarchical Multivariate Regression Model

RSES 2 - Active Coping

Variable p t sr? R R? AR?
Step 1 235 .055
Gender —.235 —3.582 —.235
Step 2 592 .350 295
Gender*** —-.21 —3.706 —.246
How would you rate your quality of life?* 172 1.977 134
How satisfied are you with your health? —.060 —.763 —.052
QOL1: Physical domain .062 744 .051
QOL2: Psychological domain*** 483 5.032 326
QOL3: Social Relationship domain —.065 —.939 —.064
QOL4: Environmental domain —.096 —1.362 —.093
Step 3 .604 .364 .014
Gender —.199 —3.459 —.233
How would you rate your quality of life? 149 1.685 116
How satisfied are you with your health? —.041 —.509 —.035
QOL1: Physical domain .050 578 .040
QOL2: Psychological domain 491 4.997 327
QOL3: Social Relationship domain —.059 —.847 —.059
QOL4: Environmental domain —.089 —1.246 —.086
Trimester .054 491 .034
Year at Palmer —.042 —.377 —.026
What is your highest EARNED degree? .039 .662 .046
Age range .103 1.656 114
Step 4 611 373 .009
Gender —.180 —3.088 —.209
How would you rate your quality of life? 124 1.391 .096
How satisfied are you with your health? —.022 —.269 —.019
QOL1: Physical domain 041 480 .033
QOL2: Psychological domain 413 3.822 .256
QOL3: Social Relationship domain —.070 —.999 —.069
QOL4: Environmental domain —.091 —1.280 —.088
Trimester .044 402 .028
Year at Palmer —.034 —.300 —.021
What is your highest EARNED degree? .038 .652 .045
Age range .085 1.346 .093
Perceived Stress Scale score, after reverse coding —.140 —1.698 —.117

Results for the hierarchical multivariate regression model comparing RSES domain 2 scores to gender, WHOQOL-BREF domains, and PSS scores to show
the potential predictability of RSES active coping strategy from various variables.

*p < .05, ***p < .001.

Self-Efficacy. That is, those who reported higher psychological
health and lower levels of perceived stress had higher degrees
of self-efficacy to respond to stressful events. The WHOQOL
Psychological Health was the most important model predictor
within the linear combination of variables concerning Self-
Efficacy.

DISCUSSION

Our team used a novel instrument, the RSES, to explore
the concept of resilience among chiropractic students at 1 US
chiropractic college.'*'* In answer to the 1st research ques-
tion, our findings suggest that 41% of the variance in the
overall RSES score can be predicted by just 3 variables:
male gender, the WHOQOL Psychological Health, and the
WHOQOL single-item QOL. In answer to our 2nd research
question, the best predictor of specific RSES domains included

the WHOQOL Psychological Health score for Meaning Mak-
ing, Active Coping, Cognitive Flexibility, and Self-Efficacy,
while the WHOQOL Social Relationships score was the best
predictor for Spirituality. In answer to our 3rd research ques-
tion, female chiropractic students do appear less resilient than
male chiropractic students based on the RSES tool. In most of
our models, barring RSES domain 4 (Spirituality) and 5 (Self-
efficacy), gender was 1 of the 2 to 3 leading predictors of
RSES values for both flat and domain scores. Except for the
RSES Self-Efficacy domain, perceived stress measured by the
PSS did not predict resilience.

Our use of the RSES instrument with a chiropractic student
population is novel and warrants cautious interpretations, but
our findings may address student burnout, depression, and sub-
optimal learning environments, which are increasing across
fields of health care education.'?**® Academic institutions are
investigating effective coping strategies and what makes some
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Table 5 - RSES Domain 3 (Cognitive Flexibility) Hierarchical Multivariate Regression Model

RSES 3 - Cognitive Flexibility

Variable p t sr? R R? AR?
Step 1 160 .025
Gender —.160 —2.392 —.160
Step 2*** .387 150 124
Gender* —.150 —2.309 —.146
How would you rate your quality of life? 175 1.750 A1
How satisfied are you with your health? .040 447 .028
QOL1: Physical domain —.060 —.634 —.040
QOL2: Psychological domain* .275 2.504 .158
QOL3: Social Relationship domain —.132 —1.661 —.105
QOL4: Environmental domain .005 .065 .004
Step 3 427 182 .032
Gender —.143 —2.187 —.137
How would you rate your quality of life? 202 2.015 126
How satisfied are you with your health? .033 .370 .023
QOL1: Physical domain .006 .064 .004
QOL2: Psychological domain 216 1.942 121
QOL3: Social Relationship domain —.140 —1.758 —.110
QOL4: Environmental domain 018 225 014
Trimester —-.313 —2.504 —.157
Year at Palmer 210 1.646 .103
What is your highest EARNED degree? —.045 —.666 —.042
Age range .076 1.074 .067
Step 4 433 187 .005
Gender —.157 —2.364 —.148
How would you rate your quality of life? .220 2.175 136
How satisfied are you with your health? .019 .209 .013
QOL1: Physical domain .013 130 .008
QOL2: Psychological domain .276 2.240 .140
QOL3: Social Relationship domain —.132 —1.651 —.103
QOL4: Environmental domain .020 244 .015
Trimester —.306 —2.442 —.153
Year at Palmer .203 1.594 .100
What is your highest EARNED degree? —.044 —.658 —.041
Age range .090 1.253 .078
Perceived Stress Scale score, after reverse coding 106 1.130 .071

Results for the hierarchical multivariate regression model comparing RSES domain 3 scores to gender, WHOQOL-BREF domains, and PSS scores to show
the potential predictability of RSES cognitive flexibility coping strategy from various variables.

*p < .05, ***p < .001.

students more resilient.>>'? Chiropractic training is stressful
for all students, with their primary stressors being personal debt
and finances, time to engage in nonschool interests, the compet-
itiveness of the curriculum, and the required competence and
endurance to complete the program. Success, despite these bar-
riers, may be indicators of resilience.'® Currently, little is
known about how chiropractic students manage these stressors
in their daily lives or how those stressors affect chiropractors’
choices upon graduating, including starting a practice, buying a
practice, working for an established practitioner, or other forms
of work in or outside of the chiropractic profession. These are
questions worth exploring in future research.

Of the demographic data collected, the strongest correla-
tions were with participants reporting male gender. While
male and female student comparisons can be made between
this study and the results of other, similar studies, few respon-
dents identified as nonbinary, gender nonconforming, or

transgender, which precluded an analysis of these students.
Being a male played a positive role on the scores observed on
the RSES survey. Our finding that female students report
lower resilience levels than male students in the same chiro-
practic program is consistent with research that showed resil-
ience measures are associated with self-reported stress and
psychological well-being in Australian chiropractic stu-
dents.*** Unfortunately, we cannot compare our findings
directly to the Innes et al study due to instrumentation differ-
ences.? We can conclude, however, that many facets of per-
sonal, social, and professional identity, including sex and
gender, remain salient avenues for future research as chiro-
practic becomes more diverse, equitable, and inclusive as a
profession.**-3

Although persons of any gender identity have pursued
training in chiropractic from the inception of the profession,
researchers are only beginning to explore how the sex (a
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Table 6 - RSES Domain 4 (Spirituality) Hierarchical Multivariate Regression Model

RSES 4 -Spirituality

Variable p t sr? R R? AR?
Step 1 .068 .005
Gender —.068 —1.015 —.068
Step 2
Gender —.053 —.815 —.056 .388 .150 146
How would you rate your quality of life? 125 1.253 .086
How satisfied are you with your health? .074 .822 .056
QOL1: Physical domain —.080 —.844 —.058
QOL2: Psychological domain** .370 3.365 .225
QOL3: Social Relationship domain* —.158 —1.985 —.135
QOL4: Environmental domain —.051 —.626 —.043
Step 3 402 161 .011
Gender —.039 —.598 —.041
How would you rate your quality of life? .109 1.073 .074
How satisfied are you with your health? .092 1.005 .069
QOL1: Physical domain —.081 —.818 —.056
QOL2: Psychological domain .369 3.266 220
QOL3: Social Relationship domain —.157 —1.954 —.134
QOL4: Environmental domain —.038 —.469 —.032
Trimester .020 .159 011
Year at Palmer —.016 —.125 —.009
What is your highest EARNED degree? .002 .025 .002
Age range .108 1.504 104
Step 4 404 163 .002
Gender —.048 —.719 —.050
How would you rate your quality of life? 120 1.171 .081
How satisfied are you with your health? .083 .896 .062
QOL1: Physical domain —.076 —.775 —.054
QOL2: Psychological domain 406 3.249 .220
QOL3: Social Relationship domain —.152 —1.882 —.129
QOL4: Environmental domain —.037 —.456 —.032
Trimester .025 195 .014
Year at Palmer —.020 —.157 —.01
What is your highest EARNED degree? .002 .030 .002
Age range 17 1.600 110
Perceived Stress Scale score, after reverse coding .066 .696 .048

Results for the hierarchical multivariate regression model comparing RSES domain 4 scores to gender, WHOQOL-BREF domains, and PSS scores to show
the potential predictability of RSES spirituality coping strategy from various variables.

*p < .05; **p < .01.

biological variable) and gender (a social and cultural variable)
of chiropractors may influence their experiences as students
and work as health care professionals. Within the landscape of
chiropractic training, female students report higher levels of
test anxiety than male students, yet also demonstrate signifi-
cantly higher levels of empathy.**?* Male and female chiro-
practors generate similar biomechanical forces during spinal
manipulation.51 Yet females (13%—17%) report much higher
rates of physical injury than males do (1%) in chiropractic train-
ing while learning and performing adjustments.>* Females also
report more adverse events from receiving manipulation as a
student and work-related musculoskeletal injuries later as prac-
ticing chiropractors.”*>* Why female students in chiropractic
training experience these higher rates of stressors is another area
for future research. Interestingly, the increased incidence of
adverse circumstances tended to increase resilience among
Brazilian medical students.” One possible explanation is that

exposure to adversity may trigger the innate development of
coping strategies as a natural part of human development and
adaptation.?” In the case of chiropractic, longitudinal research to
determine if the stressors of training impede or bolster profes-
sional flourishing is warranted.

What might our results mean for the professional lives of
chiropractors and the health outcomes of their patients? Possi-
bly, that without developing the knowledge and skills that
support personal resilience, the stressors experienced in chiro-
practic school may follow practitioners, especially female chi-
ropractors, into practice. For example, female chiropractors
younger than 40 years practicing in South Africa reported
greater levels of depression, anxiety, and stress during the
COVID-19 pandemic than male chiropractors did.>® Statisti-
cally, female chiropractors earn less money than male chiro-
practors do, have practices with smaller number of patients,
and experience interpersonal stress from declines in patient
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Table 7 - RSES Domain 1 (Self-Efficacy) Hierarchical Multivariate Regression Model

RSES 5 -Self Efficacy

Variable p t sr? R R? AR?
Step 1 196 .038
Gender —.196 —2.954 —.196
Step 2 .604 .364 326
Gender —.149 —2.656 —-.179
How would you rate your quality of life? .085 991 .068
How satisfied are you with your health? .066 .844 .058
QOL1: Physical domain .006 .079 .005
QOL2: Psychological domain 437 4.598 301
QOL3: Social Relationship domain .008 110 .008
QOL4: Environmental domain .032 453 .031
Step 3 614 378 .013
Gender —.132 —2.324 —.159
How would you rate your quality of life? .065 742 .051
How satisfied are you with your health? .083 1.056 .073
QOL1: Physical domain —.001 —-.012 —.001
QOL2: Psychological domain 441 4.538 .300
QOL3: Social Relationship domain .008 .108 .007
QOL4: Environmental domain .049 692 .048
Trimester 120 1.102 .076
Year at Palmer —.115 —1.037 —.072
What is your highest EARNED degree? —.029 —.503 —.035
Age range 115 1.860 128
Step 4 .625 .391 .013
Gender —.109 —1.894 —.130
How would you rate your quality of life? .034 .387 .027
How satisfied are you with your health? 107 1.353 .093
QOL1: Physical domain —.012 —.138 —.010
QOL2: Psychological domain** .345 3.235 219
QOL3: Social Relationship domain —.006 —.082 —.006
QOL4: Environmental domain .046 .662 .046
Trimester .108 .996 .069
Year at Palmer —.104 —.947 —.066
What is your highest EARNED degree? —.030 —.523 —.036
Age range .092 1.479 .102
Perceived Stress Scale score, after reverse coding* —.174 —-2.136 —.147

Results for hierarchical multivariate regression model comparing RSES domain 5 scores to gender, WHOQOL-BREF domains, and PSS scores to show the
potential predictability of RSES self-efficacy coping strategy from various variables.

*p < .05; **p < .01.

rosters when becoming mothers.>*®® Female chiropractors may
experience boundary violations, such as unwelcomed com-
ments, sexual harassment, and inappropriate sexual behavior, by
their patients or professional colleagues, without knowing how
best to address these concerns when they arise or to report such
incidents as necessary.®"*®* Despite these factors, higher levels
of empathy in female students may empower female chiroprac-
tors to spend more time with their patients, manage clinical risk
through patient-centered and interprofessional approaches, and
achieve better outcomes for patients, such as those with acute
neck conditions.’®®** Clearly, more research is needed on the
development of psychosocial characteristics, such as resilience
and empathy, in chiropractic students, including studies that test
educational interventions. For example, given our finding that
social relationships were important sources for coping with
stressful experiences, perhaps interventional studies on support
groups for chiropractic students might be considered.

Our QOL evaluation appears to be an innovative investiga-
tion, as we have found no previous studies exploring how chi-
ropractic students rate the quality of their lives. Future studies
exploring chiropractic student experience and positive psy-
chology concepts, such as resilience, might consider mea-
suring QOL, although future studies should validate QOL
measures for chiropractic students. We noted low alpha
scores on WHOQOL domains 1, 2, and 4, which were
inconsistent with other studies and psychometric analy-

es. %4143 While the WHOQOL-BREF is a well-established
instrument that is translated into numerous languages, a
known limitation is its less robust psychometrics for youn-
ger adult populations, such as those in this study.

This and similar other studies®’® establish a baseline and
lay the groundwork for qualitative explorations of resilience.
Studies could include serial cohort measurements to assess
whether student resilience increases or decreases throughout
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the chiropractic curriculum, mixed methods studies to identify
the traits possessed by those students who have overcome
great adversity and demonstrate high resilience scores, and
assessment of the impact of resilience-building programs
for students, akin to resilience training provided for soldiers
prior to going to combat.®® Although this is not to suggest
that attending chiropractic college is comparable to the rig-
ors and stressors of military combat, employing resilience-
building techniques in high-stress environments can be suc-
cessful and could be a strategy employed to increase the
success of chiropractic students. This has significant poten-
tial impact for institutional retention rates, as burnout is a
leading predictor of dropping out of medical training.® This
discovery could have institutional impact, as fewer students
would be lost to attrition, and individual impact, as students
could matriculate with less stress, have better QOL, and
more successfully assimilate information.

Study Limitations

Although the study did achieve high survey coverage of
the population, it experienced a degree of survey nonresponse
error. The study did, however, yield a robust sample size with
more than double the number of cases needed to adequately
complete the HLM quantitative analyses.

Despite the adequate representation of age and degree
demographics in our resulting sample, the current study’s
findings are not generalizable to chiropractic student popula-
tions broadly due to its nature as a convenience sample at 1
US chiropractic college, the lower response rate, and the low
number of transgender, nonbinary, or gender nonconforming
students who took the survey. The disproportionate number of
declines by male students, paired with the unbalanced propor-
tion of female to male and other responders, may skew the
results, since males make up a higher proportion of chiroprac-
tic students at this institution and male gender was a strong
predictor of RSES scores across most domains. That male stu-
dents were more likely to decline to complete the survey raises
the question as to why. Are male chiropractic students less
interested in biopsychosocial concepts than female students
are? Do male and female students prioritize their time differ-
ently and, if so, how and why? Do other reasons drive these
gender differences? And how might students who do not
identify as male or female experience the stressors of chiro-
practic school? All of these questions offer much in the
way of future research opportunities. Future studies may
consider incentives to encourage participation and increase
sample sizes.

Of those students who completed the questionnaire, an
equal proportion of males and females omitted data. How-
ever, most of those omitting amounts of data disqualifying
their survey were female. The reasons students omitted
items are unknown. Perhaps students hesitated to self-
disclose unfavorable answers, despite guarantees of ano-
nymity, in courses taught by known faculty members. Such
hesitancy to disclosure negative self-perceptions might also
explain our low sample size. Perhaps nonparticipants or
those who omitted items did not want to appear less resil-
ient. Maybe questions about mental health were upsetting.
Refusal to participate may also represent a coping strategy,
such as protecting one’s time for other activities. Future

studies with more representative samples and additional chi-
ropractic educational institutions could increase generaliz-
ability to other chiropractic student populations. In addition,
data collection for this survey occurred in the spring of
2019, well before the start of the COVID pandemic. Studies
exploring the resilience of chiropractic students either dur-
ing or postpandemic may report different results than those
reported here.

While this study relied on established questionnaires, in
some cases the current study found lagging validity and reli-
ability evidence for chiropractic students. As such, utility may
be less robust than originally anticipated during the study
design phase of this project. Validation and reliability testing
of the RSES in larger chiropractic student cohorts is recom-
mended. We believed similarities existed between chiropractic
students and active military personnel in our choice to use the
RSES, as these populations are similar in age. However, the
RSES was designed and validated in male-dominated samples
(88%-99%) with significant combat experience, including
receiving hostile fire (88%) and joining battle missions (83%)."*
Resilience under combat circumstances may differ appreciably
from resilience required in demanding classroom settings. Thus,
the content validity of RSES items should be established with
subject matter experts (ie, chiropractic students). Such valida-
tion would bolster our understanding of the unique stressors and
resiliencies of this population and is recommended by the
authors of the RSES, who considered the instrument as poten-
tially appropriate for civilian populations for whom stress or
trauma were likely.'*

This study is among the first to use RSES to report gender
differences in resiliency scores, which makes this study a
unique contribution to the literature, underscoring the need for
the chiropractic profession to develop and test an RSES
instrument to measure the resilience experiences unique to
chiropractic students. Perhaps the RSES does not fully capture
key facets of resilience in student populations, particularly for
female students. Innes® reported that females are more likely
to choose emotion-based coping styles, although this trait
did not fully explain differences in resilience scores in their
sample. Therefore, construct validity might be explored,
especially in relation to personal qualities that, like resil-
ience, educators might seek to instill in chiropractic students,
such as hardiness and grit, and for which there may be some
conceptual overlap.

Qualitative research could allow a deeper look into the rea-
sons for the trends we are seeing in our results regarding resil-
ience scores and gender as well as that factors that play into
the discrepancies seen between those identifying as male,
female, and nonconforming or transgender. Finally, establish-
ing the predictive validity of the RSES would be useful for
studies evaluating evidence-based interventions for coping
and increased resilience of chiropractic students over the
course of their academic career.

CONCLUSION

Resilience is one of the best lines of defense against nega-
tive stressors, such as burnout, depression, fatigue, and unsat-
isfactory QOL. This study explored factors that are predictive
of resilience, by looking at responses to stressful experiences,
in the chiropractic student population of 1 college campus.
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Using the self-reported factors of perceived stress, QOL, and
gender, it is possible to predict the resilience level of students
in intensive graduate-level programs, including chiropractic
education. These findings may permit academic institutions to
identify students at highest risk and to use interventions to
prevent program withdrawal.
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