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In a previous issue of Family 
Medicine, we have reported on 
the relationship between medi-

cal epistemology (ie, how a physi-
cian organizes and prioritizes the 
biological and psychosocial data of 

a patient presentation) and stress re-
actions to uncertainty among prima-
ry care physicians.1 Specifically, the 
results of our study suggested that 
a biopsychosocial epistemology is as-
sociated with less stress reactions to 

uncertainty, and a biomedical epis-
temology is associated with more 
stress reactions to uncertainty. While 
these findings described a relation-
ship relevant to primary care phy-
sicians and their practice behavior, 
little is known about when this re-
lationship forms. For example, it is 
not known if this relationship forms 
during medical school or residency, 
immediately after residency, or after 
several years of independent prac-
tice. The purpose of this study was 
to begin answering this question by 
exploring the relationship between 
medical epistemology and stress 
reactions to uncertainty among a 
group of medical students at the 
start and end of their third year (ie, 
the principle clinical experience) in 
medical school.

Background 
Medical Epistemology
Epistemology, as a discipline, is the 
branch of philosophy concerned with 
how knowledge is acquired and vali-
dated;2 however, at an individual or 
personal level, an epistemology is a 
belief system about knowledge that 
determines how one organizes, inter-
prets, and abstracts meaning from 
information or stimuli. In a medical 
context, an epistemology determines 
how a physician organizes and prior-
itizes the biological and psychosocial 
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data of a patient presentation,3 and 
is the conceptual basis of a physi-
cian’s diagnostic and treatment de-
cisions. The key feature of a medical 
epistemology is found in its a priori 
assumptions about knowledge that 
determine which types of clinical 
data are relevant and which types 
are not. In the West, the practice of 
medicine has been primarily influ-
enced by two epistemologies, namely, 
the biomedical model and the biopsy-
chosocial model. A thorough expla-
nation of these models is available 
elsewhere;4 however, a defining fea-
ture of both models is the way in 
which each model deals with psycho-
social content.5 Based on the Carte-
sian division between mind and body, 
the biomedical model assumes that 
psychosocial data are peripheral or 
irrelevant to medical care. In con-
trast, the biopsychosocial model is 
based on general systems theory, 
which assumes a complex, recipro-
cal relationship between the mind 
and body whereby health problems 
are at once a biological, psychologi-
cal, and social experience. 

Research on the clinical implica-
tions for medical epistemology sug-
gest that a physician’s epistemology 
is associated with stress reactions 
to uncertainty,1 diagnosis and treat-
ment decisions,6 communication 
style with patients,7 burnout and 
patient depersonalization,8 and like-
lihood of experiencing a patient as 
“difficult.”9 Other than descriptive 
data suggesting a relationship with 
gender, specialty choice, personality, 
and training environment,10,11 little is 
known about medical students’ epis-
temology.

Stress Reactions to Uncertainty
Although medical students tend to 
develop a tolerance for uncertainty 
as they progress through medical 
school,12 experiences of uncertainty 
are nevertheless common for medical 
students13 as well as practicing phy-
sicians.14 As uncertainty has been 
linked to a variety of troublesome 
economic and clinical indicators (eg, 
increased morbidity and mortality, 

variability in diagnosis and practice 
behavior),15-17 it is no surprise that 
researchers have attempted to un-
derstand its source. For practicing 
physicians, Beresford18 reports the 
source of uncertainty as inadequate 
resources in three types of knowl-
edge: technical (inadequate technical 
or procedural knowledge), personal 
(not knowing patients’ wishes), or 
conceptual (difficulty applying ab-
stract criteria to concrete situations). 
However, as Nevalainen et al19 have 
demonstrated, the source of third-
year medical students’ uncertainty 
is associated with a variety of fac-
tors such as insecurity about profes-
sional skills, a growing realization 
that medicine is often inexact, and a 
heightened awareness of the respon-
sibility associated with patient care. 

Regardless of its source, uncer-
tainty in a clinical setting has con-
sequences. More often than not, as 
Katz20 has noted, physicians tend to 
“resolve uncertainty and ambigui-
ty by action rather than inaction.” 
However, this propensity for action 
is predicated on beliefs and attitudes 
about uncertainty. As Gerrity et al21-

23 have observed, physicians’ beliefs 
about uncertainty can be categorized 
as stress reactions to uncertainty (ie, 
anxiety due to uncertainty and con-
cern about bad outcomes). Although 
there are several studies exploring 
these types of reactions for practic-
ing physicians,6,21-24 little is known 
about medical students’ stress reac-
tions to uncertainty.

Objectives and Hypothesis
The purpose of this study was to ex-
plore the relationship between medi-
cal epistemology and stress reactions 
to uncertainty among medical stu-
dents at the start and end of their 
third year. Similar to our original 
study, we hypothesized that a bio-
medical epistemology would be as-
sociated with more stress reactions 
to uncertainty, and a biopsychoso-
cial epistemology would be associ-
ated with less stress reactions to 
uncertainty. Our rationale for this—
as well as our original—hypothesis 

was based on the assumptions that 
each epistemology makes about the 
importance of psychosocial content. 
For example, because a biopsycho-
social epistemology provides a com-
prehensive conceptual resource for 
integrating patients’ biological and 
psychosocial presentation into a co-
herent clinical whole, we theorized 
that students who adopt this episte-
mology would be less susceptible to 
being overwhelmed by the breadth 
and complexity inherent to the third-
year clinical experience and would 
thus experience less stress reac-
tions to uncertainty. Likewise, be-
cause a biomedical epistemology is 
a dualistic and reductionist concep-
tual resource that makes no attempt 
to integrate patients’ biological and 
psychosocial presentation into a co-
herent clinical whole, we theorized 
that students who adopt this episte-
mology would experience psychoso-
cial data as burdensome distractions 
that overwhelm the student and in-
crease stress reactions to uncertainty. 

While the rationale for a relation-
ship between the two variables in 
the present study was essentially the 
same as that of our original study, 
we further hypothesized that this re-
lationship would not be present at 
the beginning of the academic year, 
but rather, would materialize some-
time over the course of the academic 
year. Our rationale for this second 
hypothesis was based on the theory 
that medical epistemology and stress 
reactions to uncertainty would be ab-
stract or academic concepts at the 
beginning of the third-year clinical 
experience and that time, reflection, 
intensive clinical experience, and 
mentoring would provide a more 
meaningful context in which the stu-
dents could form or solidify their be-
liefs in these areas. Support for our 
two-part hypothesis could have im-
portant educational implications.

Methods 
Participants and Procedures
Eligible participants for this study 
included 134 third-year medical 
students from the class of 2010 of a 
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three-campus state medical school 
located in the southwestern Unit-
ed States. These students’ training 
in medical school included typical 
first- and second-year basic sciences 
courses, as well as six 8-week third-
year clerkships in family medicine, 
internal medicine, pediatrics, psy-
chiatry, surgery, and obstetrics-
gynecology. However, these students 
were also required to participate in 
two additional training experiences. 
First, this cohort completed an ear-
ly clinical experience course (ECE) 
in each of their first 2 years of med-
ical school (ie, ECE-1 and ECE-2). 
Both the ECE-1 and ECE-2 cours-
es were designed to ease the transi-
tion from the preclinical years to the 
principle clinical year (ie, the third 
year) by introducing the ethical, cul-
tural, psychological, and economic 
dimensions of clinical care through 
monthly group activities and person-
al reflections. In addition, the ECE-1 
and ECE-2 courses required limit-
ed participation in ambulatory clin-
ics, where students were assigned 
to master clinical teachers to learn 
basic skills in communication, histo-
ry-taking and physical examination, 
and oral presentation. 

Second, this cohort was required 
to participate in a longitudinal Con-
tinuity Clinic Experience (CCE) 
during their third year of medical 
school. The CCE took place on all 
three regional campuses. At each 
of the campuses, students met for a 
half-day continuity clinic and didac-
tic session twice a month with an 
assigned faculty mentor from vari-
ous departments or specialty prac-
tices (eg, family medicine, internal 
medicine, pediatrics). On two of the 
campuses, CCE took place in an ac-
ademic medical center; on the third, 
a community-based clinic. Each of 
the CCE settings shared similar ob-
jectives and the overarching goal of 
providing students with an opportu-
nity to develop patient-centered clini-
cal skills by caring for patients over 
time; however, each campus was giv-
en latitude as to how this goal was 
to be achieved.

To help the CCE faculty assess the 
educational efficacy of CCE, various 
types of evaluation and demograph-
ic data were collected from the stu-
dents via an online survey, including 
information on medical epistemol-
ogy, stress reactions to uncertainty, 
gender, and specialty interest. The 
purpose of the data collection was 
explained to the students (ie, evalu-
ation of an educational initiative), 
as well as the voluntary nature of 
providing it. These data were collect-
ed at two different times: August of 
2008, shortly before starting CCE 
(T1), and May of 2009, shortly after 
completing CCE (T2). Following ap-
proval by the Institutional Review 
Board, these data were retrospective-
ly de-identified and analyzed for the 
purposes of this study. 

Measures
The students’ medical epistemology 
and stress reactions to uncertainty 
were assessed using two well-vali-
dated,5,21-23 self-report, Likert format 
questionnaires. Medical epistemology 
was measured using the Physicians’ 
Belief Scale (PBS),5 a 32-item mea-
sure of beliefs about the psychosocial 
aspect of patient care. Scores on the 
PBS range from 32 to 160, with low-
er scores indicating a biopsychosocial 
epistemology and higher scores in-
dicating a biomedical epistemology. 

Stress reactions to uncertainty 
were assessed using two sub-scales 
on the Physicians’ Reactions to Un-
certainty Scale: anxiety due to uncer-
tainty (five items) and concern about 
bad outcomes (three items).21-23 Com-
bined, these two sub-scales measure 
affective, stress reactions to uncer-
tainty. Scores on the Physicians’ Re-
actions to Uncertainty “Stress” Scale 
(PRUSS) range from 8 to 48, with 
higher scores indicating a greater 
level of stress reactions to uncer-
tainty. 

Data Analysis
Analyses were conducted using SPSS 
(version 18, 2009, SPSS, Inc, Chica-
go). Demographic responses were an-
alyzed by frequency, and descriptive 

statistics were calculated. To check 
the demographic consistency of our 
sample with that of the entire class 
of 2010, a chi-square goodness-of-
fit analysis was conducted for both 
gender and specialty interest us-
ing de-identified demographic data 
from our student affairs office. These 
data included gender and residen-
cy Match statistics for the graduat-
ing class of 2010 and were used as 
the expected frequencies for the chi-
square goodness-of-fit analyses. Prior 
research results5,10,21-25 suggest that 
scores on the PBS and PRUSS may 
be associated with gender, specialty 
choice, or both. To test this finding 
in our sample, preliminary one-way 
ANOVAs were conducted at T1 and 
T2 to check for significant differenc-
es on these scores based on gender 
and specialty interest. Our primary 
hypotheses were tested via two re-
gression models at both T1 and T2. 
The first model was a simple bivar-
iate regression with PRUSS scores 
as the dependent variable and PBS 
scores as the independent variable, 
and the second model was a multi-
variate regression to test for the in-
dependent effect of PBS scores on 
PRUSS scores while controlling for 
gender and specialty interest.

Results
Of the 134 students, complete T1 
and T2 data were available for 89 
(66.4%). Demographic characteris-
tics of the students are presented in 
Table 1. The chi-square goodness-of-
fit analyses indicated no significant 
differences in distribution patterns 
for gender, c2 (1, n=89)=.08, P=.76, or 
specialty interest, c2 (2, n=89)=1.03, 
P=.60. The preliminary one-way 
ANOVAs at T1 and T2 indicated no 
significant differences on the PBS or 
the PRUSS based on gender or spe-
cialty interest (Table 2); however, giv-
en the influence of these variables in 
prior research, they were neverthe-
less included in the second T1 and 
T2 regression models.

Consistent with our hypotheses, 
the two regression models at T1 in-
dicated no significant relationships 
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Table 1: Student Demographics

CCE (Evaluation) Setting

AMC-1 AMC-2 CBC Totals

Demographic n   % n   % n   % n %

Gender

Male 21 63.6 15 65.2 15 45.5 51 57.3

Female 12 36.4 8 34.8 18 54.5 38 42.7

Specialty interest  

Primary care 12 36.3 9 39.2 18 54.5 39 43.8

Non-primary care, non-surgical 13 39.3 7 30.4 8 24.3 28 31.5

Surgical 8 24.2 7 30.4 7 21.2 22 24.7

Totals 33 37.1 23 25.8 33 37.1 89 100.0

CCE—continuity clinic experience 
AMC—academic medical center 
CBC—community-based clinic

n=89

Table 2: Mean Score Differences on the Physicians’ Belief Scale  
and the Physicians’ Reactions to Uncertainty Stress Scale

PBS PRUSS

Independent Variables M SD P Value M SD P Value

Gender (T1)

Male 73.49 18.20 .181 28.02 4.84 .144

Female 68.61 14.93 29.58 5.07

Specialty interest (T1)

Primary care 69.23 14.87 .429 29.10 3.97 .522

Non-primary care, non-surgical 74.71 19.56 28.93 6.32

Surgical 71.05 17.05 27.64 4.69

Gender (T2)

Male 75.76 19.43 .118 27.59 5.48 .664

Female 69.53 16.98 27.13 3.94

Specialty interest (T2)

Primary care 70.00 16.48 .345 26.67 4.02 .298

Non-primary care, non-surgical 76.61 21.99 28.54 5.31

Surgical 74.14 17.29 27.23 5.55

 
PBS—Physicians’ Belief Scale (Higher scores indicate a biomedical epistemology; lower scores indicate a biopsychosocial epistemology). 
PRUSS—Physicians’ Reactions to Uncertainty Stress Scale (Higher scores indicate more stress reactions to uncertainty; lower scores indicate 
less stress reactions to uncertainty). 
T1—August of 2008, shortly before starting the Continuity Clinic Experience. 
T2—May of 2009, shortly after completing the Continuity Clinic Experience.

n=89
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between PBS and PRUSS scores; 
however, the two regression mod-
els at T2 did. As indicated in Table 
3, the first T2 regression model in-
dicated a significant positive rela-
tionship between PBS and PRUSS 
scores (β=.34, P=.001), while the sec-
ond T2 model, which controlled for 
gender and specialty interest, slight-
ly reduced the independent effect of 
PBS scores on PRUSS scores (β=.33, 
P=.002). There were no other signifi-
cant findings.

Discussion
This research study was an explo-
ration of the relationship between 
medical epistemology and stress 
reactions to uncertainty among a 
group of medical students at the 

start and end of their third year. As 
hypothesized, our results did not in-
dicate a relationship between these 
two variables at T1; however, at T2, 
our results indicated that a biomed-
ical epistemology is associated with 
more stress reactions to uncertainty, 
and a biopsychosocial epistemology 
is associated with less stress reac-
tions to uncertainty. 

Studies from educational psy-
chology suggest that epistemologi-
cal variance may be associated with 
gender26 or specific domains or fields 
of study.27 Similar patterns of varia-
tion are also thought to be associat-
ed with stress.28 Because these types 
of findings have generally, but not 
always, been replicated in studies 
with physician populations,1,5,10,21-25 

we were concerned that our hypoth-
esized relationship between medi-
cal epistemology and stress reactions 
to uncertainty would be confounded 
by these variables. However, in our 
sample, mean comparisons for stress 
reactions to uncertainty and medi-
cal epistemology, at both T1 and T2, 
indicated no significant differences 
based on gender or specialty inter-
est. Thus, the relationship between 
medical epistemology and stress re-
actions to uncertainty among third-
year medical students appears to be 
largely unaffected by these variables.

Given a response rate of 66.4%, we 
were also concerned that our sam-
ple may not be representative of the 
entire class of 2010. However, the 
results of our chi-square analyses 

Table 3: Regression Models and Coefficients for the Physicians’ Belief Scale,  
the Physicians’ Reactions to Uncertainty Stress Scale, and Demographic Variables

Regression Models b SE b β P Value

Model 1 (T1)

Constant 26.88 2.26

PBS 0.03 0.03 .09 .421

Model 2 (T1)

Constant 26.24 2.59

PBS 0.03 0.03 .11 .338

Female 1.62 1.19 .16 .175

Primary care -0.33 1.33 -.03 .803

Surgical -1.14 1.42 -.10 .424

Model 1 (T2)

Constant 20.93 1.99

PBS 0.09 0.03 .34 .001

Model 2 (T2)

Constant 21.86 2.30

PBS 0.09 0.03 .33 .002

Female 0.51 1.11 .05 .648

Primary care -1.52 1.24 -.16 .226

Surgical -1.09 1.32 -.09 .415

PBS—Physicians’ Belief Scale 
T1—August of 2008, shortly before starting the Continuity Clinic Experience 
T2—May of 2009, shortly after completing the Continuity Clinic Experience

n=89
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indicated that our distribution pat-
terns for gender and specialty inter-
est were not significantly different 
from the gender or specialty match 
patterns of the entire class. As such, 
it appears that our sample is a val-
id representation of the entire class 
in terms of gender and specialty in-
terest.

The exploratory nature of this 
study limits our ability to offer 
causal explanations about the rela-
tionship, or the development of the 
relationship, between epistemology 
and stress reactions to uncertainty 
among third-year medical students. 
However, as we originally theorized, 
it is possible that our results are the 
product of two underlying processes. 
First, with respect to the relationship 
itself, it is possible that the episte-
mologies are so foundationally dif-
ferent from one another, they lead 
students to experience the demands 
of the third-year clinical experience 
in fundamentally different ways. If 
this is true, it is not surprising that 
the more comprehensive and inte-
grative epistemology (ie, the biopsy-
chosocial model) would be associated 
with less stress reactions to uncer-
tainty. Second, with respect to the 
development of the relationship, it 
is possible that students begin the 
third-year clinical experience with 
only an abstract or academic sense of 
medical epistemology and stress re-
actions to uncertainty and that time, 
reflection, intensive clinical experi-
ence, and mentoring provide a more 
meaningful context in which to form 
or solidify their beliefs in these areas.

Irrespective of how and why the 
relationship between these two vari-
ables develops, it is interesting to 
note the similarities between our 
findings in this study with those 
of our earlier study. In our original 
study with primary care physicians,1 

the relationship between medical 
epistemology and stress reactions 
to uncertainty was .30 (P=.007), 
while this same relationship in the 
present study with third-year medi-
cal students was .33 (P=.002) at T2. 
Although more research is needed 

to explore other processes or tem-
poral factors that may influence the 
relationship between epistemology 
and stress reactions to uncertainty 
among third-year medical students, 
the small difference between these 
coefficients, coupled with the lack of 
a relationship between the two vari-
ables at the beginning of the third 
year of medical school (T1), sug-
gests that the third year plays an 
important developmental role in the 
formation of students’ medical epis-
temology and stress reactions to un-
certainty.

Educational Implications
For medical educators, the results of 
our study suggest that the third year 
is an opportune time to help shape 
and develop students’ medical epis-
temology and stress reactions to un-
certainty. This is important for two 
reasons. First, as described in this 
paper, epistemology and stress re-
actions to uncertainty are attitudes 
or beliefs. Although the relationship 
between attitudes and beliefs and 
behavior is complex—and research-
ers have generally found attitudes 
and beliefs challenging to measure 
for predictive purposes29—prior re-
search has demonstrated that atti-
tudes and beliefs nevertheless have 
a measurable influence on behav-
ior.30-32 Given that the purpose of the 
third-year clinical experience is to 
help students develop a core set of 
clinical skills, medical epistemology 
and stress reactions to uncertainty 
represent two sets of foundational 
beliefs that have the potential to in-
fluence present and future clinical 
behavior. For example, consider the 
previously mentioned troublesome 
economic and clinical indicators (eg, 
increased morbidity and mortality, 
variability in diagnosis, and practice 
behavior)15-17 associated with physi-
cian behavior in the face of uncer-
tainty. To the degree that medical 
epistemology, stress reactions to un-
certainty, or both drive this type of 
behavior, the third year represents 
an opportunity for medical educators 
to help students identify and adjust 

their epistemological understanding 
of patients and their medical prob-
lems, as well as an opportunity to 
help students manage their stress 
reactions to patients when confront-
ed with uncertainty.

Second, there is evidence to sug-
gest that that learners tend to un-
critically adopt the prevailing 
epistemology of their training envi-
ronment11 and that many physicians 
and medical students are unaware 
of epistemology or how it influenc-
es clinical practice.33,34 Collectively, 
these observations confirm what 
Engel35 noted 3 decades ago about 
medical education: “How physicians 
approach patients and the problems 
they present is very much influenced 
by the conceptual models in relation-
ship to which their knowledge and 
experience are organized. Commonly, 
however, physicians are largely un-
aware of the power such models ex-
ert on their thinking and behavior. 
This is because the dominant mod-
els are not necessarily made explicit. 
Rather, they become that part of the 
fabric of education which is taken 
for granted, the cultural background 
against which they learn to become 
physicians.” Given the results of our 
study, the third year represents a 
timely opportunity for medical ed-
ucators to help students critically 
evaluate the advantages, limitations, 
and a priori assumptions of a cho-
sen medical epistemology, as well 
as provide an opportunity to think 
through the clinical implications that 
accompany an epistemological com-
mitment.

Limitations and Future Research
The results of this study are sub-
ject to several limitations. First, the 
study utilized a longitudinal design 
and a self-report, retrospective ques-
tionnaire format to measure medical 
epistemology and stress reactions to 
uncertainty. While appropriate for 
our exploratory purposes, the self-
report, retrospective questionnaire 
format is susceptible to participant 
distortion, and the longitudinal de-
sign may have been subject to cohort 
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effects. Another limitation involves 
the use of a convenience sample of 
third-year medical students from 
a single, three-campus state medi-
cal school who participated in two 
unique curricular experiences (ie, 
ECE-1 and ECE-2, CCE). As such, 
our results may not be generalizable 
to other student populations or to 
students who have not participat-
ed in similar curricular experiences. 

The results of our study, as well 
as the methods used to obtain them, 
present investigators with several 
opportunities for future research. 
For example, future researchers may 
want to expand the time frame for 
assessing medical epistemology and 
stress reactions to uncertainty (eg, 
beginning of medical school through 
graduation) or, alternatively, assess 
these variables in student popula-
tions that have not participated in 
activities such as ECE-1, ECE-2, or 
CCE. In addition, future researchers 
may want to explore how other fac-
tors (eg, time, maturation, culture, 
education) affect medical epistemolo-
gy and stress reactions to uncertain-
ty among medical school students.

Conclusions
Prior research indicates that among 
primary care physicians, a biopsy-
chosocial epistemology is associated 
with less stress reactions to uncer-
tainty and a biomedical epistemol-
ogy is associated with more stress 
reactions to uncertainty. The results 
of the present study, however, sug-
gest that this relationship between 
medical epistemology and stress re-
actions to uncertainty likely forms 
during the third year of medical 
school. More research is needed to 
confirm our findings, as well as to 
investigate other factors or processes 
that affect the relationship between 
medical epistemology and stress re-
actions to uncertainty among medi-
cal students. In the interim, however, 
our results suggest that the third 
year is an opportune time for medi-
cal educators to help shape and de-
velop students’ medical epistemology 
and stress reactions to uncertainty.
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