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ABSTRACT

Objective: Empathy is an important modifiable quality of health care practitioners that relates to the quality of patient
care. The educative process may adversely affect the empathy levels of health care students at key phases of training.
This topic remains unexplored in chiropractic students to date.

Methods: A voluntary and anonymous questionnaire was distributed to all chiropractic students in an Australian
university-based program in April 2021. This questionnaire recorded age, sex, year of study, and Toronto Empathy
Questionnaire scores.

Results: Chiropractic student empathy scores approximated those of other Australian health care students. No
statistical differences were found when comparing the mean scores of empathy levels across the 5 student cohorts. The
empathy levels of female chiropractic students” were significantly higher than those of the male chiropractic students.
Conclusion: This study provides a baseline from which further explorations on empathy may be conducted in
chiropractic students. This holds the potential to improve practitioners’ quality of life and patient outcomes and for

educators to identify subject matter that may negatively affect empathy levels.
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INTRODUCTION

Empathy is an important attribute in health care
practitioners (HCPs) that has implications for the quality
of patient care.' It has been shown to be modifiable with
tangible results in patient adherence and outcomes.>?
Interestingly, practitioner empathy reduces patient percep-
tion of medical errors with potential medicolegal implica-
tions.* To this end, it has been extensively researched in
medical® and nursing students,® among others, around the
world but never in chiropractic students.

Empathy is defined as “the ability to understand and
share the feelings of another.”” In terms of HCPs, it is
thought of as an ability to (1) understand the patient’s
situation, perspective, and feelings; (2) communicate that
understanding and check its accuracy; and (3) act on that
understanding with the patient in a helpful (therapeutic)
way.® Patient-centeredness is a foundational principle in
the biopsychosocial model of care, and practitioner
empathy is a core competency in effective biopsychosocial
practice.”!® Researchers recognize that there are 3
interrelated dimensions to empathy. An affective dimen-
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sion, a cognitive dimension, and a behavioral dimension.
Empathy has therefore been studied at 3 levels: as an
attitude (affective), as a competency (cognitive), and as a
behavior.'”

Attitude is based on moral standards in the mind of the
physician and are formed by factors such as the student’s
own human development, socialization, medical training,
personal experience with patients, and knowledge acqui-
sition in general such as reading professional literature,
reading books, or even by watching movies.'! Competency
is thought to be composed of empathic skill, communica-
tion skill, and the ability to engage in a therapeutic
relationship with the client.'* This allows the HCP to enter
and understand the world of the patient. Finally, the
behavioral level is composed of affective and cognitive
aspects. The cognitive aspect includes verbal/nonverbal
skills, while the affective aspect relates to the ability to
recognize the inner emotional state of the patient.'?

Health care educators have sought to find interventions
that address these dimensions to better prepare their
students for clinical practice. Patient shadowing is thought
to increase empathy (affective).'* Acting and improving
training also has been shown to increase empathy, as has
meditation and an individual exercise called “naming

110 J Chiropr Educ 2022 Vol. 36 No. 2 ® DOI 10.7899/JCE-21-16 ® www journalchiroed.com

SS900E 93l} BIA 61-60-G20Z 1e /wod Aioyoeignd-poid-swd-yiewlarem-jpd-awnidy/:sdiy wouy papeojumoq



emotions.”'> Communication skills workshops involving
lecture, role-play, and patient interviews followed by direct
feedback given by faculty appear to be effective in teaching
empathetic communication (behavior).'® The comprehen-
sive assessment of the 3 levels is best conducted via
feedback from multiple perspectives, including the trainee,
patient, and an expert.!” More recently, work has begun
exploring the use of virtual patient simulations (multime-
dia screen-based interactive patient scenarios) that allow
for safe and repetitive practice as well as providing
immediate feedback.'®

Empathy has been found to be higher in women than
men,” which is thought to be a result of women being more
receptive to emotional signals and nonverbal cues. In
addition, women are thought to be more interested in
family and social life, thus leading to a better understand-
ing of the patient.

Empathy assists the HCP’s ability to take appropriate
empathy-driven actions that result in the alleviation of
another’s need or the improving of their welfare.'” Thus, it
is positively associated with better client outcomes, such as
improvement of both doctor and patient satisfaction;
adherence to treatment recommendations; decreased pa-
tient anxiety and distress; enhanced patient enablement;
and better diagnostic and clinical outcomes.'® Empathy
levels have been shown to have a negative relationship with
stress and burnout in HCPs.?

Interestingly, some studies have shown that empathy
levels decline over the course of medical education.?’ This
is thought to be especially prevalent during the clinical
practice phase of training and is a protective mechanism
whereby students try to prevent overidentification with
patients by dehumanizing patients.?’ This knowledge has
allowed educators to rectify the situation by creating
interventions to ameliorate the effect of dealing with
people experiencing considerable distress. In their meta-
analysis examining the efficacy of empathy training,
Teding van Berkhout and Malouff** identified many
studies that found empathy levels are modifiable, although
some concerns exist that these changes are not long lasting
and decrease overtime.* There is also uncertainty around
how empathy levels may change across the lifespan.>*

These questions are worth pursing, first because there
are no data on this topic within the chiropractic literature,
and second, the answers have the potential to provide
chiropractic educators with information about factors that
are amenable to change that will potentially lead to
improved quality of patient care.

Our objectives were 2-fold. The first was to explore
whether empathy levels vary across chiropractic educa-
tional programs. The second was to determine whether
empathy levels differ between male and female chiropractic
students.

METHODS

The project involved an anonymous cross-sectional
study using a convenience sample of chiropractic students
at an Australian chiropractic university program using a
classroom handout questionnaire. We elected to use this

approach as it had previously facilitated the collection of a
large amount of robust data in a timely, cost-effective
manner.” In Australia, most first-year chiropractic stu-
dents are 1 year beyond their high school or secondary
education. There is a considerably smaller percentage who
are of mature age at entry, who come to the 5-year
chiropractic program after studying other degrees or who
return to study after a varying numbers of years in paid
employment.

Study Procedure

Ethics approval was granted by Murdoch University
Human Research and Ethics (2021/023). Data were
collected in April 2021. The entire chiropractic student
population (years 1 through 5) was invited to participate
via written information and an in-class announcement to
complete a voluntary and anonymous in-class question-
naire.

Sample Size

We sought to recruit enough respondents to ensure that
the findings were representative of the chiropractic
program. There were approximately 520 students across
the 5-year program. Using these values and a 95%
confidence interval, the minimum sample size was calcu-
lated at 221. This sample size calculation was derived from
the statistical software from the Australian Bureau of
Statistics.?

Survey Implementation

Following an in-class announcement, an information
sheet was distributed in the week prior to the anticipated
questionnaire distribution day. It explained the project and
invited students to participate by completing forms at the
end of a designated lecture the following week. Students
were advised that participation was voluntary and
anonymous and that no implications would arise if they
chose not to participate. This information was presented
again at the beginning of the survey distribution the
following week. Commencement of the survey was an
indication of consent.

Students were given the option of returning responses
to the research assistants or placing them into a designated
drop box at a later date. Anonymity was preserved by
ensuring that responses to the survey instrument were not
linked to a unique identifier.

The Questionnaire
The survey contained the following.

1. Demographic details of age, sex, and year of study, as
studies have indicated that levels of empathy change
across the educational and lifespan journey. Sex was
included because it has been shown to be an indepen-
dent predictor of empathy.

2. Measure of empathy: Toronto Empathy Questionnaire
(TEQ).?” This measure contains 16 questions rated on a
5-point Likert-type scale. The TEQ was initially
developed for general populations. Its validity and
reliability levels have been demonstrated.”® Questions
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such as “It upsets me to see someone being treated
disrespectfully” sought a rating of never (score of 0),
rarely (score of 1), sometimes (score of 2), often (score of
3), or always (score of 4). Eight items were reverse
scored. Scores could therefore range between 0 and 64.
The males’ general score for this measure ranged from
43.46 to 44.45, whereas females tended to score within
the range of 44.62 to 48.93.%7

Data Management and Analysis

Data were entered and analyzed in SPSS v.24 (IBM
Corp, Armonk, NY, USA) after identifying and correcting
any incomplete or corrupt data. All surveys were allocated
a dummy variable code to ensure anonymity. Descriptive
statistics were generated.

Associations were presented as mean scores with
standard deviations (SDs) and 95% confidence intervals
(95% ClIs) of the variable under investigation. When the
CIs did not overlap, differences between groups were
considered statistically significant. Chi-square tests of
independence were also performed to examine the rela-
tionship between levels of empathy as measured by the
TEQ and year of program and sex.

RESULTS

Descriptive Information

In all, 291 of 520 students (56%) returned the
questionnaire, of which 142 were female (49%) with a
mean age of 22.4 years. A description of the responders is
shown in Table 1 for the collected demographic and
predictor variables.

Study Objectives
Objective 1

Objective 1 investigated whether empathy levels varied
across our chiropractic educational program.

Visual examination of the mean scores (SD and 95%
CI) revealed that the mean TEQ 95% ClIs for the
chiropractic year cohorts 1, 2, 3, 4, and 5 were seen to
overlap, indicating that there was not a statistically
significant difference, ¥*(128, n = 289) = 123.76, p = .59,
between the year group empathy levels (Table 1; Fig. 1).

Objective 2

Objective 2 was to identify whether empathy levels in
male and female chiropractic students differed. Visual
inspection of the mean TEQ scores and 95% CI reveals
that they did not overlap, indicating that there was a
significant relationship between male and female levels of
empathy. Female chiropractic student empathy levels were
significantly higher, x*(32, n=290)= 59.85, p =.002 (Table
1; Fig. 2).

DISCUSSION

Summary of Results
This is the first study to explore empathy levels in
chiropractic students, and the TEQ scores approximated

Table 1 - Descriptive Table of Independent and Predictor
Variables in a Survey of 291 Australian Chiropractic
Students?®

Variable Value
Sex, n (%)
Males 142 (51)
Females 148 (49)
Missing 1

Age, mean = SD (range), y 22.37 £ 5.2 (18-52)

Year of program, n (response % of year total) (n = 291)

1 78 (65)
2 42 (38)
3 73 (61)
4 56 (90)
5 40 (63)
Missing 2
Predictor variable TEQ
Mean 48.24
SD 7.00
Range 27-62
Cronbach alpha 0.79
Year of program, TEQ scores, mean = SD [95% Cl]
Year 1 48.15 = 7.50 [46.47-49.83]
Year 2 48.76 = 7.14 [46.53-50.99]
Year 3 47.34 + 6.60 [45.80-48.88]
Year 4 48.66 + 6.62 [45.80-48.88]
Year 5 48.85 = 7.60 [46.41-51.28]
Sex, TEQ scores, mean = SD [95% Cl]
Males 45.89 + 6.27 [44.84-46.93]
Females 50.57 * 6.90 [49.45-51.70]
Overall 48.24 + 7.00 [47.43-49.05]

Abbreviation: TEQ, Toronto Empathy Questionnaire.
? Response percentage of year total.

those of other health care students. Chiropractic students’
level of empathy did not vary significantly when compar-
ing across the years of study. Females scored significantly
higher than males did.

Objective 1

In this study, the empathy levels of Australian
chiropractic students at Murdoch University were similar
to those of other health care students. This resonates with
a previous study in which this program’s students were
shown to have similar levels of resilience, perceived levels
of stress, and quality of life when compared with other
health care students.”” Some Australian health care
students (paramedic and nursing) reported significantly
lower empathy scores when compared with other stu-
dents.?* Another Australian study found no significant
difference in empathy levels in Australian students enrolled
in paramedics, nursing, midwifery, occupational therapy,
physiotherapy, and health sciences.’® This variability of
response levels among Australian health care students
remains unexplained.

Various patterns in empathy levels have been shown in
health care students across the years of training. These
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Figure 1 - Mean Toronto Empathy Questionnaire scores with standard deviation and 95% confidence interval for each year of the

chiropractic program.
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Figure 2 - Mean Toronto Empathy Questionnaire scores with standard deviation and 95% confidence interval for males and

females in the chiropractic program.
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studies have been cross-sectional in nature. They show a
steady increase in empathy levels until the final year of
medical studies, when it suddenly falls to its lowest
point.*'3? At this point in their training, students begin
to encounter unwell patients who are experiencing
considerable distress, and lower empathy levels are
thought to be explained as a coping strategy that students
use to manage their personal distress.”' However, this is
not a universal experience for medical students. Several
studies have shown no changes over the duration of
medical training,***> and this is the pattern observed in
this Australian chiropractic cohort.

Other factors, such as the clinical setting of the HCP,
are thought to possibly play a role in empathy levels. For
example, nurses training in a community setting scored
significantly higher on the TEQ when compared with
nurses in a hospital setting.® To add to the complexity,
another study with dietetic interns showed that the clinical
setting had little impact.?’

Chiropractic students are trained predominately within
clinical settings provided by the education program, and the
case mix tends to be dominated by young, healthy peers®®*
with benign self-limiting musculoskeletal conditions of a
short duration®** and low levels of disability.**” Tt is
possible that the clinical encounters generated from this
population are insufficiently distressing to affect student
empathy levels, as has been found in some medical programs.

Objective 2

Females consistently scored more highly on tests of
empathy levels than males did.>’” This finding was
reiterated in this study, adding more data to the body of
knowledge. Explanations for these results are worth
considering. Some believe that the traditional and evolu-
tionary role of women as caregivers explains the noted
variations in empathy levels between males and females.*®
Thus, females are more perceptive to emotions and
therefore more empathetic. Alternatively, it is hypothe-
sized that males take a more rational rather than emotive
approach,*® rendering them less empathetic. Finally, it is
argued whether empathy levels are a result of specific
neural mechanisms that necessarily render females more
empathetic than males.*” Regardless, the findings of our
study suggest that higher empathy levels place female
chiropractic students at a distinct clinical advantage.

Limitations

This study attained a high response rate. In addition, a
previous study found no differences between this univer-
sity-based chiropractic program and another university-
based program in Australia; thus, these results are likely
applicable to both®® and may represent a considerable
portion of the chiropractic students in Australia.

We were not able to compare responders and nonre-
sponders in this Australian sample. It is possible that the
nonresponders may not be reflective of this study’s findings
and alter the outcomes. However, with such strong
participation levels, we are confident of the findings.

This was a cross-sectional study. A longitudinal
investigation would confirm the nonfindings of this study.

In addition, these data were from only 1 Australian
chiropractic program, and further investigations will
determine its representativeness of other chiropractic
programs, both nationally and internationally.

We have measured empathy levels using the TEQ. Some
have suggested that it is better to use questionnaires
specific to the domain of human behavior in question, for
example, the Jefferson Scale of Empathy (JSE), whose
questionnaire items relate to the clinical setting." Unfor-
tunately, we did not have the funds to procure its usage.
However, past research has shown a strong correlation
between the TEQ and JSE.”!

The TEQ measures only the emotional dimension of
empathy. There appears to be significant overlap across the
cognitive and affective components of empathy as well as a
positive correlation between the emotional aspect of
empathic response and the affective aspect of empathic
responding. Spreng et al*’ gave careful consideration to this
when designing and testing the TEQ. The TEQ has been
shown to be an easily administered, reliable, valid
instrument for the assessment of empathy with high test-
retest reliability and suitable for use in the health care
setting”?7323452% thus, the use of more complex self-
report empathy measures was unnecessary for our purposes.

CONCLUSION

This study provides a baseline from which further
explorations on empathy may be conducted in chiropractic
students. Empathy is important because it is associated
with positive aspects of practitioners’ quality of life and
clinical outcomes. Interventions have been designed in
health professions that improve empathy levels. In
addition, measuring empathy levels across health care
educational programs has allowed for the identification of
subject matter with a negative impact on empathy levels.
This information has the potential to significantly improve
the quality of the student experience and patient care.

ACKNOWLEDGMENTS

We would like to acknowledge the invaluable assistance
of the fourth-year research group who undertook the data
collection and entry: Rachel Boon, Christine Es, Emil
Harliman, Jaeceun Jung, Samantha Lee, Sher Loi, Taegyu
Noh, Joan Ooi, and Christophorus Stephen.

FUNDING AND CONFLICTS OF INTEREST

No funding was received for this work. The authors
have no conflicts of interest to declare relevant to this
work.

About the Authors
Stanley Innes (corresponding author) is a lecturer in the
College of Science, Health, Engineering and Education at

114 J Chiropr Educ 2022 Vol. 36 No. 2 ® DOI 10.7899/JCE-21-16 ® www journalchiroed.com

SS900E 93l} BIA 61-60-G20Z 1e /wod Aioyoeignd-poid-swd-yiewlarem-jpd-awnidy/:sdiy wouy papeojumoq



Murdoch University (90 South Street, Murdoch, 6163
Western Australia; S.Innes@Murdoch.edu.au). J. Keith
Simpson is an adjunct senior lecturer in the College of
Science, Health, Engineering and Education at Murdoch
University (90 South Street, Murdoch, 6163 Western Austra-
lia; K.Simpson@murdoch.edu.au). This article was received
April 23, 2021; revised May 12, 2021, and July 25, 2021; and
accepted September 13, 2021.

Author Contributions

Concept development: JKS. Design: SI and JKS. Supervision:
SI. Data collection/processing: SI. Analysis/interpretation: SI.
Literature search: SI, JKS. Writing: SI. Critical review: SI,
KS.

© 2022 Association of Chiropractic Colleges

References

1. Hemmerdinger JM, Stoddart SD, Lilford RJ. A
systematic review of tests of empathy in medicine.
BMC Med Educ. 2007;7(1):24. doi:10.1186/1472-6920-
7-24

2. Andersen FA, Johansen AB, Sondergaard J, Andersen
CM, Assing Hvidt E. Revisiting the trajectory of
medical students’ empathy, and impact of gender,
specialty preferences and nationality: a systematic
review. BMC Med Educ. 2020;20(1):52. doi:10.1186/
$12909-020-1964-5

3. Zolnierek KBH, Dimatteo MR. Physician communi-
cation and patient adherence to treatment: a meta-
analysis. Med Care. 2009;47(8):826-834. d0i:10.1097/
MLR.0b013e31819a5acc

4. Hannan J, Sanchez G, Musser ED, et al. Role of
empathy in the perception of medical errors in patient
encounters: a preliminary study. BMC Res Notes. 2019;
12(1):327. doi:10.1186/s13104-019-4365-2

5. Batt-Rawden SA, Chisolm MS, Anton B, Flickinger
TE. Teaching empathy to medical students: an
updated, systematic review. Acad Med. 2013;88(8):
1171-1177. d0i:10.1097/ACM.0b013e318299f3e3

6. Yu J, Kirk M. Measurement of empathy in nursing
research: systematic review. J Adv Nurs. 2008;64(5):
440-454. doi:10.1111/5.1365-2648.2008.04831.x

7. Hornby AS. Oxford Learners Dictionaries. Oxford,
UK: Oxford University Press; 2017.

8. Mercer SW, Reynolds WJ. Empathy and quality of
care. Br J Gen Pract. 2002;52(suppl):S9-12.

9. Cicek E, Yilmaz A, Aslanhan H. Evaluation of
empathy and biopsychosocial approaches of medical
faculty assistant doctors. J Educ Health Promot. 2019;
8:214-214. doi:10.4103/jehp.jehp_384 19

10. Derksen F, Bensing J, Lagro-Janssen A. Effectiveness
of empathy in general practice: a systematic review. Br
J Gen Pract. 2013;63(606):e76—e84. doi:10.3399/
bjgp13X660814

11. Noddings N. Complexity in caring and empathy.
Abstracta. 2010;6(2):6—12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

. Irving P, Dickson D. Empathy: towards a conceptual

framework for health professionals. Int J Health Care
Qual Assur. 2004;17(4):212-220. doi:10.1108/
09526860410541531

Norfolk T, Birdi K, Walsh D. The role of empathy in
establishing rapport in the consultation: a new model.
Med Educ. 2007;41(7):690-697.

DiGioia IIT A, Greenhouse PK. Patient and family
shadowing: creating urgency for change. J Nurs Adm.
2011;41(1):23-28.

Alda A. If I Understood You, Would I have This Look

on My Face? My Adventures in the Art and Science of

Relating and Communicating. New York: Random
House; 2017.

Stepien KA, Baernstein A. Educating for empathy. J
Gen Intern Med. 2006;21(5):524-530.

Riess H, Kelley JM, Bailey RW, Dunn EJ, Phillips M.
Empathy training for resident physicians: a random-
ized controlled trial of a neuroscience-informed curric-
ulum. J Gen Intern Med. 2012;27(10):1280—1286.
Berman NB, Durning SJ, Fischer MR, Huwendiek S,
Triola MM. The role for virtual patients in the future
of medical education. Acad Med. 2016;91(9):1217—
1222.

Hojat M. Empathy in Health Professions Education and
Patient Care. Cham, UK: Springer International; 2016.
Wilkinson H, Whittington R, Perry L, Eames C.
Examining the relationship between burnout and
empathy in healthcare professionals: a systematic
review. Burnout Res. 2017;6:18-29. doi:10.1016/j.
burn.2017.06.003

Neumann M, Edelhauser F, Tauschel D, et al.
Empathy decline and its reasons: a systematic review
of studies with medical students and residents. Acad
Med. 2011;86(8):996-1009. doi:10.1097/ACM.
0b013e318221e615

Teding van Berkhout E, Malouff JM. The efficacy of
empathy training: a meta-analysis of randomized
controlled trials. J Couns Psychol. 2016;63(1):32-41.
doi:10.1037/cou0000093

Baugh RF, Hoogland MA, Baugh AD. The long-term
effectiveness of empathic interventions in medical
education: a systematic review. Adv Med Educ Pract.
2020;11:879-890. doi:10.2147/AMEP.S259718

Gruhn D, Rebucal K, Diehl M, Lumley M, Labouvie-
Vief G. Empathy across the adult lifespan: Longitudi-
nal and experience-sampling findings. Emotion. 2008;
8(6):753-765. do0i:10.1037/a0014123

Innes SI. The relationship between levels of resilience
and coping styles in chiropractic students and per-
ceived levels of stress and well-being. J Chiropr Educ.
2017;31(1):1-7. doi:10.7899/JCE-16-2

(ABS) ABoS. Sample size calculator. (ABS). Published
2020. Accessed April 19, 2021. https://www.abs.gov.au/
websitedbs/d3310114.nsf/home/sample+size+calculator.
Spreng RN, McKinnon MC, Mar RA, Levine B. The
Toronto Empathy Questionnaire: scale development
and initial validation of a factor-analytic solution to
multiple empathy measures. J Pers Assess. 2009;91(1):
62-71. doi:10.1080/00223890802484381

J Chiropr Educ 2022 Vol. 36 No. 2 ® DOI 10.7899/JCE-21-16 ® www journalchiroed.com 115

SS900E 93l} BIA 61-60-G20Z 1e /wod Aioyoeignd-poid-swd-yiewlarem-jpd-awnidy/:sdiy wouy papeojumoq



28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Hong H, Han A. A systematic review on empathy
measurement tools for care professionals. Educ Ger-
ontol. 2020;46(2):72-83. doi:10.1080/03601277.2020.
1712058

Williams B, Brown T, McKenna L, et al. Empathy
levels among health professional students: a cross-
sectional study at two universities in Australia. Adv
Med Educ Pract. 2014;5:107. doi:10.2147%2FAMEP.
S57569

Carrasquero JV, Holmqvist M, McEachron D, Trem-
ante A, Welsch F. The 4th International Multi-
Conference on Society, Cybernetics and Informatics.
Paper presented at: The 4th International Multi-
Conference on Society, Cybernetics and Informatics
2010. Proceedings Volume I: June 29th-July 2nd, 2010,
Orlando, FL.

Riaz S, Bilal K, Ahmad W, Rasheed M, Nazir U, Javed
Z. Empathy among medical students: a cross-sectional
survey. J Ayub Med Coll Abbottabad. 2020;32(suppl 1):
681-685.

Youssef FF, Nunes P, Sa B, Williams S. An
exploration of changes in cognitive and emotional
empathy among medical students in the Caribbean. Int
J Med Educ. 2014;5:185. doi:10.5116%2Fijme.5412.
e641

Hasan S, Al-Shargawi N, Dashti F, et al. Level of
empathy among medical students in Kuwait Universi-
ty, Kuwait. Med Princ Pract. 2013;22(4):385-389. doi:
10.1159/000348300

Haque M, Lutfi SNNB, Othman NSAB, Lugova H,
Abdullah SLB. Empathy level among the medical
students of National Defence University of Malaysia
consuming Toronto empathy scale. Acta Med Int.
2018;5(1):24. doi:10.4103/ami.ami_73_17
Pantovié¢-Stefanovi¢ M, Dunji¢-Kosti¢ B, Gligori¢ M,
Lackovi¢ M, Damjanovi¢ A, Ivkovic M. Empathy
predicting career choice in future physicians. Engrami.
2015;37(1):37-48.

Dor A, Mashiach Eizenberg M, Halperin O. Hospital
nurses in comparison to community nurses: motiva-
tion, empathy, and the mediating role of burnout. Can
J Nurs Res. 2019;51(2):72-83. doi:10.1177/
0844562118809262

Yang WY, Low YE, Ng WJ, Ong SH, Jamil JA.
Investigation of empathy amongst dietetic interns at
selected primary and tertiary health-care facilities. Nutr
Diet. 2020;77(2):231-239. doi:10.1111/1747-0080.
12562

Hodges BR, Cambron JA, Klein RM, Madigan DM.
Prevalence of nonmusculoskeletal versus musculoskel-
etal cases in a chiropractic student clinic. J Chiropr
Educ. 2013;27(2):123-127. doi:10.7899/JCE-13-101
Stevens G, Campeanu M, Sorrento AT, Ryu J, Burke
J. Retrospective demographic analysis of patients
seeking care at a free university chiropractic clinic. J
Chiropr Med. 2016;15(1):19-26. doi:10.1016/j.jcm.
2016.02.001

Eirikstoft H, Kongsted A. Patient characteristics in low
back pain subgroups based on an existing classification
system: a descriptive cohort study in chiropractic

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

practice. Man Ther. 2014;19(1):65-71. doi:10.1016/j.
math.2013.07.007

Guillén DA, Peterson CK, Humphreys BK. Compar-
ison of chiropractic treatment outcomes depending on
the language region in Switzerland: a prospective
outcomes study. J Chiropr Humanit. 2017;17;24(1):1—
8. doi:10.1016/j.echu.2017.05.002

Hurwitz EL, Coulter ID, Adams AH, Genovese BJ,
Shekelle PG. Use of chiropractic services from 1985
through 1991 in the United States and Canada. Am J
Public Health. 1998;88(5):771-776.

Irgens P, Lothe LR, Kvammen OC, Field J, Newell D.
The psychometric profile of chiropractic patients in
Norway and England: using and comparing the generic
versions of the STarT Back 5-item screening tool and
the Bournemouth Questionnaire. Chiropr Man Therap.
2013;21:41-41. doi:10.1186/2045-709X-21-41
Muehlemann MB, Peterson CK, Humphreys BK.
Differences in outcomes of patients treated by male
vs female chiropractors. J Manipulative Physiol Ther.
2017;40(6):420-426. doi:10.1016/j.jmpt.2017.05.001
Walsh MJ, Jennifer. A comparison of patients and
patient complaints at chiropractic teaching clinics and
private clinics. Chiropr J Aust. 1992;22(3):87-91.
Cramer GD, McGregor M, Triano JJ, Emde JW.
Generalizability of patient profiles from a feasibility
study. J Can Chiropr Assoc. 1992;36(2):84.

Martinez DA, Rupert RL, Ndetan HT. A demographic
and epidemiological study of a Mexican chiropractic
college public clinic. Chiropr Osteopat. 2009;17(1):4.
Sherman JJ, Cramer A. Measurement of changes in
empathy during dental school. J Dent Educ. 2005;69(3):
338-345. doi:10.1002/j.0022-0337.2005.69.3.tb03920.x
Schulte-Ruther M, Markowitsch HJ, Shah NJ, Fink
GR, Piefke M. Gender differences in brain networks
supporting empathy. Neuroimage. 2008;42(1):393—403.
doi:10.1016/j.neuroimage.2008.04.180

Innes SI, Leboeuf-Yde C, Walker BF. The relationship
between intolerance of uncertainty in chiropractic
students and their treatment intervention choices.
Chiropr Man Ther. 2017;25(20). doi:10.1186/s12998-
017-0150-2

Rosenzweig J, Blaizot A, Cougot N, et al. Effect of a
person-centered course on the empathic ability of
dental students. J Dent Educ. 2016;80(11):1337-1348.
Xu RH, Wong EL-y, Lu SY-j, Zhou L-m, Chang J-h,
Wang D. Validation of the Toronto Empathy Ques-
tionnaire (TEQ) among medical students in China:
analyses using three psychometric methods. Front
Psychol. 2020;11:810. doi:10.3389/fpsyg.2020.00810
Lelorain S, Sultan S, Zenasni F, et al. Empathic
concern and professional characteristics associated
with clinical empathy in French general practitioners.
Eur J Gen Pract. 2013;19(1):23-28. doi:10.3109/
13814788.2012.709842

Yeo S, Kim K-J. A validation study of the Korean
version of the Toronto empathy questionnaire for the
measurement of medical students’ empathy. BMC Med
Educ. 2021;21(1):1-8.

116

J Chiropr Educ 2022 Vol. 36 No. 2 ® DOI 10.7899/JCE-21-16 ® www journalchiroed.com

SS900E 93l} BIA 61-60-G20Z 1e /wod Aioyoeignd-poid-swd-yiewlarem-jpd-awnidy/:sdiy wouy papeojumoq



