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Foretell Step 1 Scores? A Comparison of Students in
Traditional and Revised Preclinical Curricula

Phebe Tucker
Department of Psychiatry at University of Oklahoma Health Sciences Center, Oklahoma City,
Oklahoma, USA

Haekyung Jeon-Slaughter
Department of Psychiatry, UT Southwestern Medical Center, Dallas, Texas, USA
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Theory: We explored the theory that measures of medical stu-
dents’ well-being and stress from different types of preclinical
curricula are linked with performance on standardized assess-
ment. Hypotheses: Self-reported stress and quality of life among
sophomore medical students having different types of preclini-
cal curricula will vary in their relationships to USMLE Step 1
scores. Method: Voluntary surveys in 2010 and 2011 compared
self-reported stress, physical and mental health, and quality of
life with Step 1 scores for beginning sophomore students in the
final year of a traditional, discipline-based curriculum and the 1st
year of a revised, systems-based curriculum with changed grad-
ing system. Wilcoxon rank sum tests and Spearman rank corre-
lations were used to analyze data, significant at p < .05. Results:
New curriculum students reported worse physical health, subjec-
tive feelings, leisure activities, social relationships and morale, and
more depressive symptoms and life stress than traditional cur-
riculum students. However, among curriculum-related stressors,
few differences emerged; revised curriculum sophomores reported
less stress working with real and standardized patients than tra-
ditional students. There were no class differences in respondents’
Step 1 scores. Among emotional and physical health measures, only
feelings of morale correlated negatively with Step 1 performance.
Revised curriculum students’ Step 1 scores correlated negatively
with stress from difficulty of coursework. Conclusions: Although
revised curriculum students reported worse quality of life, general
stress, and health and less stress from patient interactions than

Correspondence may be sent to Phebe Tucker, Vice Chair of
Education, Department of Psychiatry at University of Oklahoma Health
Sciences Center, WP3440, P.O. Box 26901, Oklahoma City, OK 73109,
USA. E-mail: Phebe-Tucker@ouhsc.edu

traditional students, few measures were associated with perfor-
mance differences on Step 1. Moreover, curriculum type did not
appear to either hinder or help students’ Step 1 performance. To
identify and help students at risk for academic problems, future
assessments of correlates of Step 1 performance should be repeated
after the new curriculum is well established, relating them also to
performance on other standardized assessments of communication
skills, professionalism, and later clinical evaluations in clerkships
or internships.

Keywords USMLE Step 1, well-being, stress, health, medical cur-
riculum

BACKGROUND
Many studies have examined stress related to personal char-

acteristics, the medical school curriculum, and other aspects of
training, both in the basic sciences and clinical years.1–4 Studies
include examinations of stress from excessive evaluative con-
cerns5 and workload or volume of material,6 with a large survey
reporting that up to 50% of students had burnout and 10% sui-
cidal ideation.7

Recent changes in preclinical medical curriculum have led to
increasing replacement of traditional discipline-based lectures
with more self-directed, interactive methods based on organ
systems with clinical correlations, such as case-based vignettes,
team-based learning8 and problem-based learning.9 Studies have
found mixed results as to effects on trainees’ well-being, with
reports of improved study conditions, social support, and atti-
tudes,10,11 and, on the other hand, stress from uncertainty about
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64 P. TUCKER ET AL.

individual study and unclear expectations of faculty.6,12 Some
small studies show that curriculum reforms were associated
with improved performance on USMLE Step 1.13,14 However,
a large longitudinal U.S. study found that curriculum type and
educational policies accounted for little variation in Step 1 per-
formance, whereas individual student differences accounted for
most of between-school variations in scores.15

Another change in many medical schools has been replace-
ment of five-interval grading systems with variations of pass–fail
systems, in part to reduce stress and competition among stu-
dents. Such a change has led to greater student satisfaction,16,17

decreased perceived stress, and higher group cohesion at the end
of the sophomore year, without changes in test anxiety, reduc-
tions in USMLE Step 1 scores16,17 or later success in residency
placement and clinical performance.18,19 A large survey of seven
U.S. medical schools noted lower stress and burnout in students
in pass–fail grading systems compared students in schools with
more grading categories.20 However, not all studies support the
benefits of eliminating traditional grading systems, such as one
finding number grades to be more predictive of clinical compe-
tence beyond medical school than assessments in pass–fail.21

Although several studies have explored various effects of
curriculum changes involving interactive, clinically oriented
systems-based courses, and others have investigated effects of
changes to grading systems with variations of pass–fail evalu-
ations, none were identified that determined whether in-depth
measures of stress, quality of life, and health and mental health
in students enrolled in different types of curriculum and grading
systems can predict performance on standardized assessments
of clinical knowledge on USMLE Step 1.

To update its preclinical curriculum, in 2010 the College of
Medicine (COM) at the University of Oklahoma (OU) began a
major curriculum revision involving both course structure and
grading system. A carefully planned, integrated, systems-based
preclinical curriculum was initiated, consistent with national
educational trends. The traditional structure of co-occurring
discipline-based courses (human anatomy, biochemistry, etc.)
was replaced with 10 successive interdisciplinary courses
related to organ systems of the body, followed by a cap-
stone course to further integrate basic sciences and clinical
information with clinical correlations. Small-group sessions
(team-based learning, problem-based learning, sessions with
standardized patients and facilitated discussions) were increased
in number to enhance communication, confidence with patients,
self-directed learning, and group interaction. At the same time,
the traditional five-interval grading system was replaced by
an honors/pass–fail evaluation, with the goal of fostering
teamwork and reducing stress related to excessive competition.

To better understand whether measures of stress, health, and
well-being relative to these two types of curriculum and grading
systems might relate to performance on standardized assess-
ments of knowledge (USMLE Step 1), we undertook a 2-year
assessment at the beginning of the sophomore year for two
successive medical student classes—the last group taking the

traditional, discipline-based discipline and the first group taking
the curriculum with revised, systems-based courses and changed
grading system. Although it could be argued that some stress
is inevitable and even a motivating factor in medical training,
excessive stress is counterproductive and can hamper learning
and thus performance on assessments. Higher levels of anxi-
ety and frustration have been associated with lower academic
performance in medical students.22 We tried to identify subjec-
tive characteristics (stress, perceived health, and quality of life)
of students in different curricula that may be affected by their
courses and may increase their risk for poor academic perfor-
mance, so that they might be offered timely assistance. More
objective predictors of Step 1 scores such as MCAT and under-
graduate grades have been previously studied. However, as they
predate students’ medical studies, we did not focus on them,
as they cannot be affected by students’ responses to different
curricula that may impact Step 1 performance.

Our hypotheses for the current study were as follows:

H1: Students in both curricula who report better physical and
emotional health and quality of life would perform better on Step 1.

H2: Students in both traditional and revised curriculum who
report higher stress would have lower performance on USMLE
Step 1.

H3: Students in the revised curriculum would report less stress
and better quality of life than those in the traditional curriculum.

METHOD
We measured self-reported physical and mental health, qual-

ity of life, group cohesion, and general and curriculum-related
stress at the same time in the fall for both the last sophomore
medical student class in the traditional curriculum—the Class
of 2013—and the first sophomore medical student class in the
new curriculum—the Class of 2014. Participants included 58
(34.3% of total in class) students from the class of 2013 and
50 (32.7% of class) students from the class of 2014. We made
these subjective assessments of well-being at the start of the 2nd
year, when students had a year of experience with their medical
curriculum and before their assessments were confounded by
stress from preclinical courses or studying for USMLE Step 1,
which was generally taken 9 months after our survey. Stress
related to Step 1 exams would be expected to intensify in the
spring semester when students focus more on studying and tak-
ing practice exams. Also, we assessed students during the same
season of the year, the fall, to eliminate confounding influences
of seasonal variations, holidays, or other events. Thus, the tim-
ing of our measures was designed to capture emotionally based
information at a time when students anticipated another year of
the preclinical curriculum but were not yet stressed by individual
courses or Step 1 preparations.

We offered all rising 2nd-year students anonymous, vol-
untary participation in this study through e-mail and contact
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DO STRESS, HEALTH, CURRICULA FORETELL STEP 1 SCORES? 65

with fellow students from a medical school psychiatry inter-
est group. Participating students gave informed consent consis-
tent with requirements of the University of Oklahoma Health
Sciences Center Institutional Review Board, which gave full
board approval of the study. We informed students that they
could withdraw from the study at any time and that their
data would be maintained in a confidential, deidentified way,
aggregated for data analysis, and would not be accessed by
administration.

After informed consent was obtained, each participating stu-
dent completed several paper-and-pencil questionnaires in their
study modules, at home or in other private places, and returned
them in sealed envelopes to a student support office or to fellow
medical students who were trained study personnel. All assess-
ments were completed within a week after students received
them, with e-mails or personal reminders made by medical stu-
dent study personnel.

A brief questionnaire elicited gender, age, ethnicity, and other
demographic information at the beginning of the 2nd year of
medical school. Five scales measured different aspects of gen-
eral life stress, stress related to the curriculum, group cohesion,
perceived well-being, and depressive symptoms.

Students completed the Perceived Stress Scale (PSS-14),23

a 14-item, self-reported unidimensional instrument developed
to measure a perceived stress in response to situations in a per-
son’s life. Respondents report the prevalence of an item within
the last month on a 5-point scale, ranging from never to very
often. This tool was developed for a general, nonclinical popu-
lation, with mean PSS score for U.S. 18- to 29-year-olds at 14.2
(SD = 6.2).24

The six-item Perceived Cohesion Scale assessed individual
group members’ perceptions of their cohesion to a particular
group related to a sense of belonging (three items) and feelings
of morale (three items). This scale was chosen to determine
whether the revised curriculum’s emphasis on small-group ac-
tivities was associated with a greater sense of belonging and
morale. A Likert scale ranged from 0 (strongly disagree) to 5
(neutral) to 10 (strongly agree).25

We measured perceived physical and mental health and
quality of life through the Quality of Life Satisfaction
Questionnaire–18 (Q-LES-Q-18), an 18-item shortened ver-
sion of the Q-LES-Q.26 The Q-LES-Q consists of four
domains—physical health, subjective feelings, leisure and time
activities, and social relationship—that examine quality of life
in a variety of areas with responses on a 5-point Likert scale.27

Q-LES-Q test–retest reliability is r = .82, and internal consis-
tency is α = .92.

The Beck Depression Inventory (BDI), a 21-item scale, mea-
sured self-reported symptoms of depression.28 Each item was
scored from 0 to 3, with 3 representing the most severe level of
the symptom in question. BDI total scores range from 0 to 63.
Total scores of 0 to 9 are considered not clinically significant,
10 to 17 indicate mild depression, 18 to 24 suggest moderate
depression, and scores over 25 indicate severe depression.

We adapted a Curriculum Stress Questionnaire (CSQ) from a
study of medical student stress29 to be relevant to the two preclin-
ical curricula. Eleven items rated their personal stress associated
with specific aspects of the course and curriculum, such as the
course content, small-group activities, formative assessments
throughout the course, the final examination, interviewing pa-
tients, examining patients, working with standardized patients,
relationships with peers, and relationships with administration
on a 4-point scale: 0 (no stress), 1 (mildly stressful), 2 (moder-
ately stressful), and 3 (very stressful).

Chi-square and Wilcoxon rank sum tests analyzed demo-
graphic variables, curriculum-related stress measures, and
emotional and physical health measures for student groups.
Spearman rank correlations compared respondents’ stress and
physical and emotional health measures with Step 1 scores.
To test our study sample representativeness, the effect size
(Cohen’s d) was calculated to test group differences in MCAT
and Step 1 scores, and age and chi-square statistics in sex
and race between our study participants and nonparticipants
in each class. The effect size of less than 0.50 indicates no
significant group difference—no participation bias—and effect
size of 0.80 and higher denotes a significant group difference,
indicating a study participation bias.

RESULTS
Comparing demographics, respondents from both classes did

not differ significantly in sex, race, or age (Table 1), demonstrat-
ing that participants from both classes were comparable.

To test study participation bias, we compared average scores
of MCAT and Step 1 between our study participants and stu-
dents who opted out, nonparticipants, within the classes. For
both classes, there were no significant differences in average
scores of MCAT (effect size = .17 for Class 2013 and .07 for
Class 2014) and Step 1 (effect size = .00 for Class 2013 and .45
for Class 2014) between the study participants and nonpartici-
pants. Table 1 shows demographic variables by class of study
participants and nonparticipants; our study participants did not
differ from nonparticipants in sex, race, and age.

On measures of emotional and physical health and well-
being (Table 2), the 2014 class scored higher than 2013 class in
depression scores (higher BDI scores) and perceived life stress
(PSS), and lower in life satisfaction scores (Q-LES-Q) in all four
domains. On ratings of perceived group cohesion (Perceived
Cohesion Scale), class differences emerged only for feelings of
morale, with the Class of 2014 reporting lower morale.

Table 3 shows comparisons of data from rating scales exam-
ining stress related to the curriculum (CSQ). Results showed sig-
nificant differences between classes only on measures of stress
relating to working with patients. Students from the revised cur-
riculum (Class of 2014) reported significantly less stress than
traditional curriculum students (Class of 2013) at the begin-
ning of the year both interviewing (CSQ Item 7: M = .63 vs.
M = 1.14, p < .01) and examining (CSQ Item 8: M = 0.78 vs.
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66 P. TUCKER ET AL.

TABLE 1
Demographic variables by class of study participants and nonparticipants

Study Participants Nonparticipants

Variables Class 2013a N (%) Class 2014b N (%) Analysis Class 2013c N (%) Class 2014d N (%)

Sex
Male 33 (56.90) 29 (58.00) χ2(1, 108) = 0.01, p = .9079 58 (60.42) 56 (55.45)
Female 25 (43.10) 21 (42.00) 38 (39.58) 45 (44.55)

Race
Caucasian 50 (86.21) 41 (82.00) χ2(3, 108) = 0.63, p = .89 64 (66.67) 72 (71.29)
African American 1 (1.72) 1 (2.00) 0 (.00) 0 (.00)
Native American 1 (1.72) 2 (4.00) 5 (5.21) 1 (1.00)
Asian 6 (10.34) 6 (12.00) 17 (17.71) 16 (15.84)

M (SD) M (SD) Analysise Mf Mg

Age
Years 24.64 (2.66) 25.02 (2.80) p = .29 23.61 24.97

aN = 58.
bN = 50.
cN = 96.
dN = 101.
eAnalysis presents two-sided Wilcoxon rank sum test results.
fStandard deviation was not calculated because individual student age data were not available.
gThere was no statistically significant difference in (a) sex, χ2(1, 154) = .19, p = .67 for Class 2013; χ 2(1, 155) = .00, p = .77 for Class

2014; (b) race, χ 2(3, 154) = 5.41, p = .14, for Class 2013; χ 2(3, 155) = 3.73, p = .30 for Class 2014; (c) age (effect size = 0.50) between study
participants and nonparticipants.

M = 1.16, p = .01) patients and less stress working with stan-
dardized patients (CSQ Item 9: M = .48 vs. M = .95, p < .01).
Class of 2014 reported significantly fewer hours of sleep the
night before completing the scale than class of 2013.

Among all measures of emotional and physical health and
well-being, only feelings of morale for all students correlated
negatively with Step 1 scores (Table 4). Among curriculum-
related stress (CSQ) items, only Class of 2014’s reported

TABLE 2
Emotional and physical health measured in the beginning of the course by class

Classes

Scales 2013 (Traditional)a M (SD) 2014 (Revised)b M (SD) Analysisc

BDI 3.09 (3.79) 6.78 (5.32) p < .01
Q-LES-Q

Physical health 16.97 (2.60) 15.04 (3.80) p = .01
Subjective feelings 23.09 (2.06) 21.68 (3.19) p = .02
Leisure-time activities 12.43 (1.99) 10.86 (2.86) p < .01
Social relationship 22.00 (3.20) 19.94 (3.38) p < .01
PSS 28.25 (6.13) 32.70 (8.42) p = .01

PCS
Sense of belonging 23.81 (4.49) 21.40 (6.40) p = .01
Feelings of morale 23.50 (4.00) 20.40 (7.17) p = .03

Note: BDI = Beck Depression Inventory; Q-LES-Q = Quality of Life Satisfaction Questionnaire–18; PSS = Perceived Stress Scale; PCS =
Perceived Cohesion Scale.

aN = 58.
bN = 50.
cAnalysis presents two-sided Wilcoxon rank sum test results.
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DO STRESS, HEALTH, CURRICULA FORETELL STEP 1 SCORES? 67

TABLE 3
Curriculum-related stress measured by CSQ and hours of sleep by class

Classes and Curriculum

Scales 2013 (Traditional) 2014 (Revised)
Academic Performance M (SD) M (SD) Analysisa

USMLE Step 1b 219.30 (30.80) N = 56 224.50 (23.21) N = 48 p = .53
CSQ

Total score 12.79 (5.08) N = 58 12.04 (4.19) N = 50 p = .38
CSQ-Q1 (Content of the course/Difficulty of material) 1.53 (0.71) N = 58 1.50 (0.93) N = 50 p = .97
CSQ-Q2 (Quantity of information learned/Workload) 1.81 (0.71) N = 58 1.92 (0.70) N = 50 p = .49
CSQ-Q3 (Effects of studying on personal or family life) 1.34 (0.87) N = 58 1.44 (0.88) N = 50 p = .72
CSQ-Q4 (Small-group activities) 0.81 (0.71) N = 58 0.72 (0.73) N = 50 p = .46
CSQ-Q5 (Mini-exams, graded exercises) 1.19 (0.78) N = 58 1.30 (0.79) N = 50 p = .58
CSQ-Q6 (Formal examinations) 2.24 (0.88) N = 58 2.46 (0.81) N = 50 p = .15
CSQ-Q7 (Interviewing points) 1.14 (0.76) N = 58 0.62 (0.60) N = 54 p < .01
CSQ-Q8 (Examining points) 1.16 (0.79) N = 58 0.78 (0.71) N = 50 p = .01
CSQ-Q9 (Working with standardized points) 0.95 (0.76) N = 58 0.48 (0.58) N = 50 p < .01
CSQ-Q10 (Relationships with peers) 0.40 (0.62) N = 58 0.40 (0.57) N = 50 p = .83
CSQ-Q11 (Relationships with administration) 0.22 (0.42) N = 58 0.42 (0.76) N = 50 p = .28

Hours of Sleep 7.27 (1.28) N = 58 6.70 (1.70) N = 50 p = .04

Note: CSQ = Curriculum Stress Questionnaire.
aAnalysis presents two sided Wilcoxon rank test results.
bSample sizes are different due to missing data on Step 1 score.

TABLE 4
Correlation between emotional and physical health measured in the beginning of the 2nd year

and Step 1 score in the end of the 2nd year

USMLE Step 1

Correlation Coefficienta (p)

All N = 104b 2013 Class (Traditional) 2014 Class (Revised)

BDI
Total −.10(p = .30) −.18(p = .19) −.04(p = .76)

Q-LES-Q
Physical health −.07(p = .51) −.11(p = .40) .02(p = .91)
Subjective feelings −.01(p = .88) −.03(p = .82) .07(p = .63)
Leisure-time activities −.09(p = .35) −.19(p = .17) .05(p = .74)
Social relationship −.02(p = .83) −.05(p = .71) .09(p = .53)

PSS
Total −.15(p = .13 −.13(p = .35) −.15(p = .30)

PCS
Sense of belonging −.02(p = .80) −.10(p = .46) .06(p = .68)
Feelings of morale −.25(p = .01) −.22(p = .11) −.25(p = .08)

Note: BDI = Beck Depression Inventory; Q-LES-Q = Quality of Life Satisfaction Questionnaire−18; PSS = Perceived Stress Scale; PCS
= Perceived Cohesion Scale.

aSpearman rank correlation (ρ) was used for analysis.
bTwo students from class 2013 and 2 students from class 2014 with missing data on USMLE Step 1 scores.
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68 P. TUCKER ET AL.

TABLE 5
Correlation between curriculum-related stress in the beginning of the 2nd year and USMLE Step 1 score in the end of 2nd year

USMLE Step 1
Correlation Coefficienta (p)

CSQ All N = 104b 2013 Class (Traditional) 2014 Class (Revised)

Total Score (CSQ) .04(p = .6717) −.02(p = .8968) .10(p = .5186)
CSQ-Q1 (Content of the course/Difficulty

of material)
−.17(p = .0728) −.01(p = .9291) −.36(p = .0129)

CSQ-Q2 (Quantity of information
learned/Workload)

−.04(p = .7085) −.07(p = .5959) .01(p = .9205)

CSQ-Q3 (Effects of studying on personal
or family life)

.03(p = .7839) .04(p = .7855) .02(p = .9870)

CSQ-Q4 (Small-group activities) .07(p = .4672) .12(p = .3874) −.01(p = .9356)
CSQ-Q5 (Mini-exams, graded exercises) −.11(p = .2765) −.14(p = .2906) −.09(p = .5243)
CSQ-Q6 (Formal examinations) −.12(p = .2403) −.06(p = .6720) −.21(p = .1505)
CSQ-Q7 (Interviewing points) .06(p = .5364) .15(p = .2686) −.03(p = .8588)
CSQ-Q8 (Examining points) .07(p = .4962) .11(p = .4373) .02(p = .8699)
CSQ-Q9 (Working with standardized

points)
−.0004(p = .7050) .02(p = .8740) −.10(p = .8778)

CSQ-Q10 (Relationships with peers) .02(p = .8750) −.03(p = .8254) .08(p = .6039)
CSQ-Q11 (Relationships with

administration)
−.06(p = .5269) −.13(p = .3512) .02(p = .8757)

Hours of Sleep .11(p = .2503) .06(p = .6499) .19(p = .2018)

Note: CSQ = Curriculum Stress Questionnaire.
aSpearman rank correlation (ρ) was used for analysis.
bOne hundred four observations due to two students from Class 2013 and two students from Class 2014 with missing data on USMLE Step

1 scores.

difficulty of course content correlated negatively with Step 1
scores (Table 5).

DISCUSSION
Contrary to our hypotheses that students who reported better

physical and emotional health and quality of life would per-
form better on USMLE Step 1, among all measures assessed in
these areas, only feelings of morale among all participants cor-
related negatively with performance. Thus, unexpectedly, stu-
dents reporting lower morale scored higher on this high-stakes
examination; it is possible that higher performing students may
have benefited from internalized academic pressure or dyspho-
ria from a perfectionistic drive,5 or, on the other hand, lower
performing students may have lacked a degree of tension that
can motivate intensive study. As other student self-assessments
of depressive symptoms (BDI); of physical health, subjective
feelings, leisure activities, and social relationships on Q-LES-
Q; and of perceived life stress (PSS) did not correlate with Step 1
scores, students’ test performance did not appear to reflect these
measures of well-being. It is possible that relationships of these
factors with exam performance are complex and vary among
individuals, or that a larger sample size would have yielded
differences.

Also contrary to original hypothesis, students’ reported stress
from most specific aspects of the curriculum examined did not
correlate with performance on USMLE Step 1. Thus, stress
from quantity of course information, effects of studying on re-
lationships with others, small-group activities, and graded ex-
ercises and examinations were not associated with either worse
or better performance on USMLE. Only stress from perceived
difficulty of course material correlated negatively with Step 1
performance, so that more stress in this area predicted lower
performance, which could be expected if students accurately
perceived that they were having difficulty with subjects.

Comparisons of Classes of 2013 and 2014 for emotional and
physical health measures and general stress had results exactly
opposite to what was expected. Revised curriculum students had
more depression symptoms and higher levels of perceived life
stress than traditional students. New curriculum students also
reported lower self-assessed physical health, subjective feelings
of well-being, leisure time activities and social relationships, and
lower feelings of morale. Class of 2014 students also reported
fewer hours of sleep than Class of 2013, perhaps reflecting their
greater stress in many areas or longer hours of studying.

There may be several reasons for this disparity in classes’
health and well-being, including the fact that Class of 2014 may
have had concerns about participating in a novel curriculum.
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Indeed, in focus groups with students, new curriculum students
reported that they sometimes felt like “guinea pigs” in initiating
an untried curriculum. Other factors may have contributed to
the class’s stress, including class or course leadership, adminis-
tration, less structured expectations from self-directed learning
activities, or other unknown issues.

Also contrary to expectations, curriculum-related stress was
for the most part not lessened in new curriculum students. Class
of 2014 did not have less stress than Class of 2013 related to
difficulty or quantity of course material, grades, or formal exams
or relationships with family, peers, or administration. Related
to course content and exams, new curriculum students said that
their instructors sometimes acknowledged that their lectures and
test questions were new and undergoing modification; students
said they weren’t always prepared to solve many of the clinical
problems they encountered in USMLE-type exam questions.
Some also said that they felt that they needed more time to grasp
concepts. Thus true integration of basic sciences and relevant
clinical information into a new curriculum may take some time
for both faculty to develop and students to master, so that stress
differences may emerge over time. In considering the revised
curriculum’s failure to improve specific stress related to grades
and examinations, the new curriculum replaced a traditional
five-interval grading system with a more “relaxed” three-interval
grading system. However, research has shown that only grading
intervals having less than three categories have been associated
with less stress compared to those with more intervals.20,30

Of note, responding students in the revised curricu-
lum reported more confidence in several aspects of patient
interaction—interviewing and examining patients, and working
with standardized patients. These important skills are consis-
tent with ACGME core competencies related to patient care,
interpersonal and communication skills, and professionalism.31

The new curriculum’s emphasis on clinically relevant activi-
ties increased individual and small-group activities, giving pre-
clinical students earlier clinical experience with real and stan-
dardized patients. However, although the revised curriculum’s
small-group and patient care activities may have boosted stu-
dents’ confidence in patient care, this was not associated with
performance on Step 1, which does not test these skills.

Among limitations of our study is the relatively low re-
sponse rate in both classes. Response rates tend to be lower
among voluntary surveys completed during medical students’
personal time12,16,20,29 compared to those that are conducted
during scheduled medical student activities or through other
persuasive means.7,11 A web-based survey with reminders may
have improved response rates. Students in the current study
may have been concerned about confidentiality despite reassur-
ances, or they may have been too busy studying to participate,
or uninterested. A previous study assessing medical students’
attitudes and depression noted that students had concerns about
confidentiality that affected their willingness to self-disclose
problems.32 We acknowledge that our study’s participating stu-
dents may have differed in some ways from the general class

population. However, our analyses showed that participants did
not differ from nonparticipants in Step 1 or MCAT scores or
demographic variables, arguing against a selection bias. It is
possible that students who were more (or less) stressed opted
to participate. In addition, we had no control over the type
or intensity of students’ preparation for Step 1. Moreover, it
may take several years to fine-tune the revised curriculum to
the point that students (and faculty) are more confident that
changes can accomplish desired objectives as the curriculum is
more established. Finally, our study was conducted at only one
medical school, which limits its generalizability. A future study
could benefit from replicating the investigation in other medical
schools making curriculum changes, and from combining data.

CONCLUSIONS
Although our study documented worse general stress, per-

ceived health and quality of life, less sleep, and more confi-
dence in patient interactions among revised curriculum students
compared to their traditional course counterparts, few measures
correlated with Step 1 performance. In later follow-up we hope
to assess whether students’ stress and well-being change over
time as the revised curriculum matures, and whether these or
other subjective or objective measures are associated with Step
1 performance. Targeting students at risk for academic problems
for timely academic or personal support is important. We should
also compare curriculum-related stress, health, and well-being
with other standardized measures of communication skills (such
as OSCEs), clinical knowledge (scores on USMLE Step 2 CK),
clinical performance in clerkships and later residency programs,
and aspects of professionalism, for both traditional and revised
OU COM curricula.
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