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Context: Many studies have reported a decline in empathy as allopathic medical 
students progress through medical school. Data are needed to compare the pattern of 
changes in empathy in osteopathic and allopathic medical students. Also, it is impor-
tant to investigate the associations between measures of empathy and attitudes toward 
interprofessional collaboration, which are among major elements of professionalism 
in medicine.

Objectives: (1) To investigate correlations between empathy and interprofessional 
collaboration in osteopathic medical students; (2) to examine differences in empathy 
and interprofessional collaboration scores by sex, class year, and specialty interest; 
and (3) to compare empathy scores by class year between osteopathic and allopathic 
medical students. 

Design: Correlational and comparative study.

Setting: Ohio University Heritage College of Osteopathic Medicine.

Participants: Osteopathic medical students enrolled in academic year 2011-2012. 

Main Outcome Measures: The Jefferson Scale of Empathy (JSE) and the Jefferson 
Scale of Attitudes toward Physician-Nurse Collaboration (JSAPNC) scores. 

Results: Student respondents (N=373) included 197 women (53%) and 176 men 
(47%). Significant correlation was found between scores on the JSE and JSAPNC 
(r=0.42, P<.01). Women scored higher than men on the JSE (mean scores, 117.1 and 
111.9, respectively; F1,371=19.6, P<.01) and the JSAPNC (mean scores, 50.1 and 48.7, 
respectively; F1,371=6.5, P<.01). No statistically significant difference on the scores 
of the 2 scales was observed among students who planned to pursue “people-oriented” 
specialties (150 [40%]) compared with those interested in “technology/procedure-
oriented” specialties (170 [45%]). No statistically significant change in empathy scores 
was found in different class years of the osteopathic medical students. Comparisons 
of empathy scores with allopathic medical students showed no significant difference 
in the first and second years, but osteopathic medical students had a higher mean em-
pathy score (M=114.4) than their allopathic counterparts (M=110.9) in the third year 
(t158=2.31, P<.05), and their empathy scores remained high, although not statistically 
significant, in the fourth year of osteopathic medical school. 

Conclusion: The decline in empathy that is often reported among allopathic medi-
cal students was not observed. The present study can serve as a step toward further 
longitudinal research on the development of empathy and attitudes toward teamwork 
among osteopathic medical students.
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reasonable to ask whether variations in empathy among 
osteopathic medical students are different from those 
reported for allopathic medical students and whether 
students’ experience with OMT could potentially influ-
ence their capacity for empathy in the context of patient 
care. With the exception of a cross-sectional study by 
Kimmelman et al that was published in 2012,31 there is 
virtually no empirical research on empathy in osteo-
pathic medical students and physicians compared with 
those of allopathic medical students and physicians, both 
in the United States5-17 and abroad.26-30 
	  	 We designed the present cross-sectional study to 
(1) investigate correlations between empathy and inter-
professional collaboration scores in osteopathic medical 
students, (2) examine differences in empathy and inter-
professional collaboration scores by sex, year in medical 
school, and specialty interest, and (3) compare empathy 
scores by class year between osteopathic and allopathic 
medical students. 

Methods
Participants

Research participants were students in years 1 to 4 of 
medical school at the Ohio University Heritage College 
of Osteopathic Medicine (OU-HCOM). 

Instruments 

The Jefferson Scale of Empathy (JSE) was used. This 
scale is a validated instrument used to measure empathy 
in the context of medical education and patient 
care.15,16,24 Hojat et al14 developed the JSE based on an 
extensive review of the literature, and they designed it 
to assess empathy as a cognitive attribute of a physi-
cian: Can he or she understand patients’ experiences, 
concerns, and perspectives, and does he or she have the 
capacity to communicate this understanding and an in-
tention to help?8,24,32,34 The JSE includes 20 items, each 
answered on a 7-point Likert scale (1 indicating 
“strongly disagree” and 7 indicating “strongly agree”). 

The past decade has witnessed increasing calls for 
health care to be evidence based and founded on 
healing relationships fostered through compas-

sion, empathy, teamwork, collaboration, and responsive-
ness to the needs, values, and preferences of the patient.1 
Research suggests that empathic engagement in patient 
care can lead to positive clinical outcomes.2,3 Veloski 
and Hojat4 described empathy and interprofessional col-
laboration as major elements of professionalism in medi-
cine,4 and they should be considered core elements of 
patient-centered care. 
 	 More than 10 years of studies on empathy in allo-
pathic medical students and physicians indicate that 
empathy tends to erode during medical school5-11 and in 
residency training.12,13 Furthermore, higher empathy 
scores have been linked to better ratings of clinical com-
petence in core medical school clerkships,14 sex (being 
female),14-17 and interest in primary care specialties that 
often require first-encounter and long-term face-to-face 
interaction with patients.15,17 	
 	 The distinction between allopathic and osteopathic 
medicine continues to be debated.18-20 The differences in 
training are becoming diluted: accreditation standards 
and curricula of osteopathic medical (ie, DO) schools 
now closely resemble those of allopathic medical (ie, 
MD) schools, and the majority of DO graduates train in 
programs certified by the Accreditation Council for 
Graduate Medical Education.21,22 Despite growing simi-
larities, some concrete distinctions remain between the  
2 systems. For example, in osteopathic medical schools 
a substantial amount of instructional time is devoted to 
osteopathic manipulative treatment (OMT), which sup-
ports “hands-on” engagement with the patient.23 
 	 In addition, Chen and Mullan20 reported that DO 
graduates are more likely than MD graduates to pursue 
primary care specialties, which is a career choice demon-
strated to correlate with empathy.15,17,24 Likewise, 
Fordyce et al25 explored how DOs are more likely to treat 
underserved populations. Considering the distinctive 
features of osteopathic medical education, it would seem 
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Procedures

The institutional review boards of OU-HCOM and 
Thomas Jefferson University approved the study pro-
tocol. The study was undertaken in the 2011-2012 aca-
demic year. 
 	 First-, second-, and third-year medical student par-
ticipants completed paper-and-pencil surveys, which 
were administered as follows: first, students were in-
formed that their participation was optional and unre-
lated to academic performance and invited to either 
decline or participate by signing the consent form. After 
obtaining informed consent, members of the research 
team or administrative staff distributed the survey instru-
ments and a brief demographic form (including a set of 
questions about a student’s history with and interest in 
osteopathic medicine) to participants at the end of a regu-
larly scheduled lecture. Fourth-year students completed 
an identical online version of the survey in which all of 
the informed consent information was displayed on the 
survey’s welcome screen. Students were then prompted 
to type their names into a form and check a box either 
affirming or denying their consent.
 	 Participants were given the option of turning in the 
surveys immediately after completion or returning them 
via campus mail using a preaddressed envelope. Re-
search staff emphasized that participation was voluntary 
and had no bearing on students’ academic performance. 
To preserve confidentiality, each survey contained a 
random identification number instead of participants’ 
names. Signed consent forms and a document that 
matched participant names to their random identification 
numbers were stored in a locked filing cabinet separate 
from the completed surveys. Students’ responses were 
transferred into a spreadsheet and each participant’s 
name and other identifying information was replaced 
with a random identification number to preserve 
anonymity. 
	 Because fourth-year students were completing rota-
tions off-site at various locations, this cohort of students 
was invited via e-mail to complete the surveys online 

On the JSE,  the total possible scores range from 20 to 
140. A higher score indicates more empathic orientation 
toward patient care. An example of an item on the JSE 
is as follows: “It is difficult for a physician to view 
things from patients’ perspectives.” Evidence in sup-
port of the psychometrics of the JSE has been reported 
in studies in the United States and abroad.15,16,24,26-30,35-41 
The JSE is a widely used and researched instrument in 
medical education research42; it has been translated into 
42 languages to date and is used in more than 60 coun-
tries.33 Completion of this brief scale takes 5 to 10 min-
utes. More information about the JSE can be found at 
http://www.jefferson.edu/jmc/crmehc/jse.html. 
 	 The Jefferson Scale of Attitudes toward Physician-
Nurse Collaboration (JSAPNC) was used as an indicator 
of orientation toward interprofessional collaboration and 
teamwork. The 15 items in the JSAPNC are answered on 
a 4-point Likert-type scale (1 indicating “strongly dis-
agree” and 4 indicating “strongly agree”). On the 
JSAPNC, the total possible scores range from 15 to 60. A 
higher score reflects a more positive attitude toward col-
laborative relationships. An example of an item on the 
JSAPNC is as follows: “Nurses should clarify a physi-
cian’s order when they feel that it might have the potential 
for detrimental effects on the patient.” Evidence in support 
of the psychometrics of this scale has been reported in the 
United States and abroad.43-49 The JSAPNC can be com-
pleted in approximately 5 minutes.  
 	 Demographic information (including sex and age 
[<22, 22-24, 25-27, 28-30, 31-33, 34-36, >36 years]), 
year in medical school, and specialty interest were also 
solicited. We identified 3 specialty interest groups: 
“people oriented” (ie, family medicine, general internal 
medicine, pediatrics, and psychiatry), “technology/pro-
cedure oriented” (ie, hospital-based specialties [anesthe-
siology, pathology, radiology] and surgical specialties), 
and “other.” The final group included those who were 
planning to pursue other specialties or who were unde-
cided or interested in more than 1 specialty. 
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Results
The students who responded to the survey (N=373) in-
cluded 197 women (53%) and 176 men (47%). Of the 
total respondents, 109 (29%) were in their first year, 94 
(25%) in their second year, 101 (27%) in their third year, 
and 69 (18%) in their fourth year. The most common age 
categories for the sample were 22 to 24 years (157 par-
ticipants [42%]) and 28 to 30 years (168 participants 
[45%]). Total number of students in the first, second, 
third, and fourth year were 120, 118, 116, and 118, re-
spectively. Thus, the sample with complete data repre-
sented 91%, 80%, 87%, and 58% response rates in the 
first, second, third, and fourth years, respectively. The 
response rate of the entire sample was 79%. Frequency 
and percentage distributions of the participating sample 
by sex and class year are presented in Table 1. We found 
no significant association between sex and class year in 
medical school, meaning that sex proportions in different 
years were not significantly different (χ2

3=3.0, P=.38). 

Correlations Between the JSE and JSAPNC

The correlation coefficient between scores of the JSE and 
JSAPNC was statistically significant (r=0.42, P<.01). 
Cronbach α reliability coefficients for the total sample 
were .84 (JSE) and .84 (JSAPNC).

through Survey Monkey. On completion of the online 
survey, fourth-year participants were given a random 
4-digit code to make their responses anonymous. If no 
reply was received, 2 follow-up e-mails were sent to the 
students, each 1 week apart.	
 	 Researchers retained the master key that matched 
participants’ identification codes to participants’ identi-
ties. Data sent to Jefferson Medical College for analysis 
contained only the random identification code. Scores 
were calculated separately for each scale. Students were 
required to have completed both scales’ items before 
their scores were calculated.	
 	 To compare the empathy scores from the present 
study with those from a study on allopathic medical stu-
dents, we used data reported by Chen et al6 in a cross-
sectional study at Boston University School of Medicine. 
To our knowledge, theirs was the only cross-sectional 
study with US allopathic medical students in which the 
JSE was used, with mean scores adjusted for sex, age, 
educational debt, and career preference. To obtain com-
parison data, we asked Dr Chen to provide us with unad-
justed JSE means and standard deviations, which he 
subsequently sent to us (Daniel Chen, MD, e-mail com-
munication, July 6, 2012).

Statistical Analyses

The relationships among the 2 scales were examined 
using the Pearson product-moment correlation coeffi-
cient. We used the χ2 test to assess the associations be-
tween discrete variables (eg, sex and class year). We used 
the t test, multivariate analysis of variance (MANOVA), 
and univariate analysis of variance (ANOVA) to com-
pare the scores of the 2 scales by sex, year in medical 
school, and specialty interest. We performed all statis-
tical analyses using SAS version 9.3 for Windows (SAS 
Institute). We used the 2-tailed t test for independent 
groups to compare the findings from our study with find-
ings from the study by Chen et al. We considered P 
values of .05 or less to be statistically significant. 

Table 1. 
Sex of 373 Osteopathic Medical Students by  
Class Year During the 2011-2012 Academic Yeara

	 Sex, No. (%)	

Class Year	 n	 Men	 Women

First	 109	 58 (53) 	 51 (47)

Second 	 94	 40 (43)	 54 (57)

Third	 101	 44 (44)	 57 (56)

Fourth	 69	 34 (49) 	 35 (51)

Total	 373	 176 (47) 	 197 (53)

a	� Data are from the Ohio University Heritage College of Osteopathic 
Medicine. χ2

3=3.0, P=.38.
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men on the JSE (mean scores, 117.1 and 111.9, respec-
tively; F1,371=19.6, P<.01). The same pattern of sex 
difference was observed on scores on the JSAPNC 
(mean scores, 50.1 and 48.7 for women and men, respec-
tively; F1,371=6.5, P<.01). 

Comparisons by Class Year 

Scores of the 2 scales for students in different class years 
were compared. Means and standard deviations and 
summary results of MANOVA are reported in Table 2.
 	 Results of MANOVA indicated significant differ-
ences among students in different class years (Wilks 
λ=0.95, P<.01). Univariate ANOVA showed no signifi-
cant differences on the JSE scores among students in 
different class years (F3,369=1.36, P=.25). However, dif-
ferences were statistically significant on scores of the 
JSAPNC (F3,369=4.97, P<.01). The Duncan post hoc 
mean comparison test indicated that the mean scores on 
this scale were significantly lower for students in years  
3 and 4 compared with those in years 1 and 2. 

Comparisons by Specialty Interest

Of the participants, 150 (40%) were interested in people-
oriented specialties and 170 (46%) were interested in 
technology/procedure-oriented specialties. Fifty-three 
students (14%) were in the “other” category for specialty 
interest. 
 	 Comparisons of these groups on the 2 scales and 
summary results of statistical analyses are reported in 
Table 2. Results of MANOVA did not show any statisti-
cally significant difference on any of the 2 scales among 
the 3 specialty interest groups (Wilks λ=0.99, P=.29).

Osteopathic-Allopathic Comparisons  

on Empathy Scores 

The means and standard deviations of the JSE by class 
year in osteopathic and allopathic medical schools are 
presented in Table 3. Mean empathy score for different 
years at OU-HCOM were compared with those from the 
cross-sectional study of allopathic medical students at 

Comparisons by Sex

Means and standard deviations of the 2 scales for men 
and women and summary results of statistical analyses 
are reported in Table 2. Results of MANOVA showed 
significant differences between men and women 
(Wilks λ=0.94, P<.01). As shown in Table 2, ANOVA 
indicated that women scored significantly higher than 

Table 2. 
Scores on the JSE and the JSAPNC by Sex, Specialty  
Interest, and Class Year for 373 Osteopathic Medical 
Students During the 2011-2012 Academic Year

	 Score,a mean (SD)

Groups	 n	 JSE	 JSAPNC

Sexb

  Men 	 197	 111.9 (11.0)	 48.7 (5.6)

  Women 	 176	 117.1 (11.4)	 50.1 (5.0)

Specialty Interestc

  People oriented 	 150	 115.8 (10.7)	 49.9 (5.5)

  Technology/procedure 	 170	 114.1 (12.1)	 49.0 (5.1) 
  oriented

  Other  	 53	 113.3 (12.0)	 49.9 (5.7)

Class Yeard

  First 	 109	 113.6 (11.7)	 50.2 (4.8)

  Second 	 94	 116.7 (12.2)	 50.7 (4.8)

  Third 	 101	 114.4 (11.2)	 48.5 (5.7)

  Fourth 	 69	 113.9 (10.5)	 48.2 (5.8)

a	� The Jefferson Scale of Empathy (JSE) contained 20 items with a range of responses 
from 1 to 7 (total possible scores ranged from 20 to 140). The Jefferson Scale of 
Attitudes toward Physician-Nurse Collaboration (JSAPNC) contained 15 items  
with a range of responses from 1 to 4 (total possible scores ranged from 15 to 60).

b	� Statistical measures were as follows: Wilks λ=0.94, P<.01; for JSE, univariate 
F1,371=19.6, P<.01; for JSAPNC, univariate F1,371=6.5, P<.01.

c	� “People-oriented” specialties included family medicine, general internal medicine, 
pediatrics, and psychiatry. Specialties that are “technology/procedure oriented’ 
included hospital-based specialties (eg, anesthesiology, pathology, radiology) 
and surgical specialties. Student physicians who were planning to pursue other 
specialties, who were undecided, or who were interested in more than 1 specialty 
were included in the “other” category. Wilks λ=0.99 (not statistically significant).

d	� Statistical measures were as follows: Wilks λ=0.95, P<.01; for JSE,  
univariate F3,369=1.36, P=.25 (not statistically significant); for JSAPNC,  
univariate F2,369=4.97, P<.01. 

Abbreviation: SD, standard deviation. 
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with the findings of Ward et al,37 in which a significant 
correlation was observed between scores of the JSE and 
JSAPNC in nursing students.
 	 Interprofessional collaboration scores were signifi-
cantly higher in the first 2 years of medical school, but 
because of the cross-sectional design of our study, we 
cannot be certain that these differences were a result of 
the nature of medical education curricula or specific ex-
periences in osteopathic medical school. Future research 
should explore reasons for such changes in longitudinal 
study designs. 
 	 Factors that influence teamwork—or what now is 
more frequently described as interprofessionalism—are 
still poorly understood, and the relationship between 
empathy and interprofessionalism has not been rigor-
ously examined. Such relationships should be of interest, 
especially given the growing prominence of the notion 
that values and ethics should form a core competency for 
interprofessional education.50 An expert panel50 has sug-
gested that optimal interprofessional collaboration oc-
curs in a setting where each party shares a common set of 

Boston University School of Medicine.6 As described 
previously, we used the unadjusted means and standard 
deviations from Chen et al6 for comparison purposes. 
 	 For each year, we compared mean scores on empathy 
between the 2 schools by using the t test for independent 
samples (Table 3). There were no statistically significant 
differences in empathy scores between students at the  
2 schools in years 1 and 2. In year 3, however, mean 
empathy scores were significantly higher among osteo-
pathic medical students compared with allopathic 
medical students (114.4 vs 110.9, respectively; t158=2.31, 
P<.05). Although in year 4, mean JSE score for OU-
HCOM was larger than that for Boston University, the 
difference was insignificant (P=.09). 

Comment 
To our knowledge, the present study is the first to ex-
amine relationships and correlates in empathy and atti-
tudes toward interprofessional collaboration in 
osteopathic medical students. Our findings are consistent 

Table 3. 
Comparison of JSE Scoresa for Osteopathic (OU-HCOM)  
and Allopathic (BUSOM) Medical Students 

	 Osteopathic		  Allopathic  
	 (OU-HCOM)		  (BUSOM)

Class Year	 Score	 n	 Score	 n	 t Test  	 P Valueb

First 	 113.6 (11.7)	 109	 111.8 (12.6)	 179	 1.2	 .16

Second 	 116.7 (12.2)	 94	 115.7 (10.4)	 142 	 0.67	 .50

Third	 114.4 (11.2)	 101	 110.9 (11.0)	 115 	 2.31 	 .02

Fourth	 113.9 (10.5)	 69	 110.7 (12.8)	 91	 1.7	 .09
										        
	
a	� The Jefferson Scale of Empathy (JSE) contained 20 items with a range of responses from 1 to 7  

(total possible scores ranging from 20 to 140). Scores are presented as mean (standard deviation).  
In their published article, Chen et al6 reported the JSE mean scores adjusted for sex, age, educational debt, 
and career preference of allopathic medical students. For the present study, unadjusted mean scores and 
standard deviations from Chen et al were used (Daniel Chen, MD, e-mail communication, July 6, 2012).

b	 Two-tailed t tests were used for all P values.   

Abbreviations: BUSOM, Boston University School of Medicine; OU-HCOM, Ohio University Heritage College  
of Osteopathic Medicine.
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knowledge no comparable data are available for allo-
pathic medical students on these questions, it would be 
interesting to compare differences in responses of allo-
pathic and osteopathic medical students in a future study.
 	 The notion that osteopathic medicine and osteopathic 
medical training are in some way more holistic has been 
criticized given the ongoing emphasis of the allopathic 
medical community on primary care and patient cen-
teredness.19 Nonetheless, could some aspect of osteo-
pathic medical training have an effect on the durability of 
empathy? Because osteopathic and allopathic educa-
tional programs are largely similar,21 it is intriguing to 
speculate that the intensive experience with osteopathic 
manipulative medicine in the first 2 years—the most 
distinctive aspect of osteopathic medical education—
may in some way contribute to sustained patterns of 
empathy. Perhaps such hands-on training brings osteo-
pathic physicians closer to their patients in a physical 
sense or has some effect on their patient interaction style. 
Carey et al55 compared patterns of patient interaction 
between osteopathic and allopathic primary care physi-
cians for matched diagnosis using a standardized instru-
ment. Patients were able to discern osteopathic 
physicians from allopathic physicians by means of the 
former’s verbal interactions, including more frequent 
discussions of the patient’s emotional state. 
 	 More speculative but intriguing is the possibility that 
the relationship between empathy and OMT is more fun-
damental and may influence students’ empathy throughout 
their osteopathic medical training and possibly beyond. 
For example, to properly provide effective OMT, one must 
learn how to interact by touch therapeutically with the in-
tent to provide comfort and help. Furthermore, as part of 
this dynamic interaction, one must further learn how to be 
touched in the same way and learn to converse with the 
patient to earn the privilege to influence his or her health. 
Such interaction between OMT and empathy certainly 
deserves further investigation. 
 	 The issue of empathy erosion has been documented 
elsewhere6-9,11-13 and is not a trivial matter; denial of this 

values such as altruism and caring. Thus, it is logical that 
empathy would be an important determinate of such 
collaboration.
 	 Consistent with previous research findings, we found 
higher empathy scores among women than men. In addi-
tion to social learning, women’s abilities in interpersonal 
skills52 and their more accurate perceptions of emotional 
states of others53 may partially explain these sex-based 
differences.24

 	 We found no significant difference on scores of em-
pathy and attitudes toward teamwork between students 
who planned to pursue people-oriented specialties and 
those interested in technology/procedure-oriented spe-
cialties. This result is not in agreement with most of the 
findings in allopathic medical students in which students 
interested in people-oriented specialties obtained a 
higher mean empathy score than those who were inter-
ested in technology/procedure-oriented specialties.15,17 
 	 Of great interest in our cross-sectional study was our 
finding that there was no difference in empathy across 
the 4 class years of osteopathic medical students, which 
contradicts the findings of comparably designed cross-
sectional studies in allopathic schools,6 as well as a more 
robust longitudinal study of empathy in allopathic med-
ical students.8 Allopathic-oriented studies demonstrated 
erosion of empathy starting at year 3, whereas our find-
ings indicated no such erosion. Our findings are also 
supported by the results of a cross-sectional study of  
osteopathic medical students at a different institution.31 
 	 To explain why students chose the discipline of os-
teopathic medicine, we noticed 2 potential contributing 
factors in approximately half (53%) of the respondents: 
(1) before attending osteopathic medical school, a 
member of his or her family was treated by a DO, and (2) 
he or she had a mentor relationship with a DO (47%). 
Whereas 12% of students in our sample reported re-
ceiving OMT before attending osteopathic medical 
school, this experience was a statistically significant 
predictor of higher empathy scores and more positive 
attitudes toward integrative medicine. Although to our 
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changes in empathy and interprofessional collaboration 
among osteopathic medical students that should provide 
more definitive results. 

Conclusion
Despite the aforementioned limitations, the finding that 
empathy in osteopathic medical students does not erode 
during medical school is interesting and deserves further 
scrutiny. Future researchers should investigate and iso-
late the factors that contribute to the differences we ob-
served between osteopathic and allopathic medical 
students: applicant self-selection, medical school admis-
sions process, medical school curriculum, or contrasting 
systems of role modeling, or a combination of these and 
other factors. Studying changes in empathy and attitudes 
toward teamwork is critically important given the current 
trend in the professional development of physicians, 
which places great emphasis on professionalism and pa-
tient-centered care. 
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phenomenon is certainly not constructive.54 The cross-
sectional nature of the present study precludes definitive 
conclusions about changes in empathy in different class 
years. The potential effects of training in osteopathic 
manipulative medicine, as well as role modeling derived 
from the apprentice model of osteopathic clinical 
training, deserve further investigation. 
 	 The differences in empathy between osteopathic and 
allopathic medical students may be plausibly attributed 
to selection factors: in other words, more empathic ap-
plicants choose to study osteopathic medicine. The data 
in the present study, however, do not support this specu-
lation. We found no significant differences in empathy 
scores between allopathic and osteopathic medical stu-
dents in years 1 and 2 of medical school (Table 3). These 
findings strengthen the possibility that a foundation in 
osteopathic medical education may buffer or protect 
empathy during years 3 and 4, the most taxing time of 
undergraduate medical education. Osteopathic and allo-
pathic medical students in the present study and in the 
study by Chen et al,6 respectively, demonstrated equiva-
lent levels of empathy until year 3. After year 3, only the 
allopathic students demonstrated erosion compared with 
both their second-year allopathic counterparts and the 
third-year osteopathic medical students of our sample.

Limitations

The single-institution feature of this study does not allow 
for generalization of the findings to a broader population 
of osteopathic medical students, thus jeopardizing the 
external validity of our findings. We view our findings as 
preliminary and urge caution in interpretation. A multi-
institutional scope with representative samples of both 
osteopathic and allopathic medical students is needed to 
allow for generalization of the findings. Also, the validity 
of cross-sectional studies in examining changes is lim-
ited due to the possibility of baseline differences among 
students in different classes. A longitudinal study of co-
horts would be ideal for studying changes over time. We 
are currently undertaking a longitudinal study to examine (continued)
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