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Three of the pillars upon which 
US health care reform are 
built are (1) increasing adop-

tion of evidence-based approaches 
to care, (2) increasing adoption of 

cost-conscious care, and (3) increas-
ing patient-centered care. Primary 
care, in general, and family medi-
cine, in particular, are seen as key 
to the success of expansion and 

reform of health care, in part due 
to evidence that family medicine 
can deliver equivalent quality care 
at lower cost than other specialties. 
While there has been some contro-
versy regarding cost and outcome of 
care provided by primary care cli-
nicians, the weight of evidence sug-
gests equivalent or better outcomes 
and lower costs of care when pro-
vided by primary care specialists.1-7 

Evidence-based, cost-conscious, 
and patient-centered approaches to 
care are not and should not be lim-
ited to family medicine, but differ-
ential levels of their adoption across 
specialties might suggest one mech-
anism for the observed equivalent 
outcome/lower cost care provided by 
family medicine. We sought to de-
termine if such differential adop-
tion would be apparent even at the 
medical student level. There is ev-
idence that students who choose a 
career in family medicine differ in 
certain demographic and personal-
ity attributes from those who choose 
other specialties.8-11 However, we are 
unaware of any previous research 
exploring differences in patterns of 
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BACKGROUND AND OBJECTIVES: Health care reform aims to in-
crease evidence-based, cost-conscious, and patient-centered care. 
Family medicine is seen as central to these aims in part due to 
evidence of lower cost and comparable quality care compared 
with other specialties. We sought evidence that senior medical 
students planning family medicine residency differ from peers en-
tering other fields in decision-making patterns relevant to these 
health care reform aims. 

METHODS: We conducted a national, anonymous, internet-based 
survey of senior medical students. Students chose one of two 
equivalent management options for a set of patient vignettes 
based on preventive care, medication selection, or initial chron-
ic disease management scenarios, representing in turn evidence-
based care, cost-conscious care, and patient-centered care. We 
examined differences in student recommendations, comparing 
those planning to enter family medicine with all others using bi-
variate and weighted, multilevel, multivariable analyses. 

RESULTS: Among 4,656 surveys received from seniors at 84 par-
ticipating medical schools, students entering family medicine were 
significantly more likely to recommend patient management op-
tions that were more cost conscious and more patient centered. 
We did not find a significant difference between the student groups 
in recommendations for evidence-based care vignettes.  

CONCLUSIONS: This study provides preliminary evidence suggest-
ing that students planning to enter family medicine may already 
have clinical decision-making patterns that support health care 
reform goals to a greater extent than their peers. If confirmed by 
additional studies, this could have implications for medical school 
admission and training processes.

(Fam Med 2014;46(5):340-7.)
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clinical decision making among stu-
dents grouped by future specialty 
choice.

Our hypothesis was that senior 
medical students planning a career 
in family medicine would be more 
likely to demonstrate evidence-based, 
cost-conscious, and patient-centered 
clinical decision making than their 
peers entering other fields. 

Methods 
Design and Overview
We recruited a national sample of 
senior medical students to com-
plete a brief online survey as part 
of a broader study of student clini-
cal decision making. For this study, 
we used the survey to explore stu-
dent recommendations for a set of 
patient care vignettes constructed 
to determine student views in se-
lected areas. We evaluated differ-
ences in student recommendations 
by their self-described career plans, 
comparing those planning to enter 
family medicine to those entering 
other fields.  

Survey Instrument
Four academic practicing family phy-
sicians designed a set of 15 patient 
vignettes, presenting the student 
with clinical scenarios: (1) in areas 
of controversy regarding preven-
tive care services (three vignettes; 
evidence-based care), (2) involving 
a choice between heavily promot-
ed brand name and generic medi-
cations of equal effectiveness (eight 
vignettes; cost-conscious care), or (3) 
involving a choice between recom-
mendations for lifestyle modification 
or medication for newly diagnosed 
chronic illness (four vignettes; pa-
tient-centered care). Preventive care 
vignettes contrasted recommenda-
tions at the time of the survey of the 
US Preventive Services Task Force 
with those of a well-known scientific 
and advocacy group for screening for 
breast, prostate, or cervical cancer. 
Vignettes presenting choices of brand 
versus generic medication involved 
scenarios for both acute and chron-
ic care. Those involving a choice be-
tween lifestyle or medication focused 

on scenarios of mild depression, mild 
hypertension, mild hyperlipidemia, 
and prediabetes (Table 1).

We designed all vignettes to pres-
ent two equally clinically justifiable 
options for recommendations for 
care. Each participating student re-
ceived a total of five of the described 
vignettes—one of which was a pre-
ventive care vignette—randomly 
mixed across the sample to reduce 
the chance of neighboring students’ 
receiving the same vignettes. In-
structions for the survey stressed 
the clinical equivalence of the op-
tions presented. After the vignettes 
were completed, we asked students 
to provide selected demographic in-
formation and their postgraduate ca-
reer plans. 

The survey was conducted on-
line and consisted of information-
al and consent pages followed by 
a series of screens for each of the 
five vignettes and the demograph-
ic information. Whenever a student 
skipped a vignette, the survey pro-
gram returned the student to that 
vignette up to two times with re-
quests to consider responding to it; 
however, students were not required 
to answer any vignette. We recorded 
time spent on each screen to permit 
us to note length of time students 
took to answer each vignette. Af-
ter completing the survey, students 
were provided an opportunity to be 
entered into drawings for one of two 
$50 gift certificates to be drawn from 
participants at each medical school 
in addition to a second drawing for 

one of 20 iPad2s to be awarded from 
among participating students na-
tionally. We maintained student an-
onymity by separating survey data 
and contact email addresses in un-
linked databases. 

Survey Piloting
The survey was piloted sequential-
ly first with a group of family medi-
cine residents and then with earlier 
graduating seniors at three medical 
schools. Readers may view the vi-
gnettes and a copy of the final ver-
sion of the survey at http://med.unm.
edu/mdm.

Distribution Process
Students were recruited to partici-
pate through their medical schools. 
We sent invitations with links to 
the survey directly to the students 
(with up to five solicitations to non-
respondents), to a student listserv, 
or to a school contact person who in 
turn forwarded the invitation to the 
senior students, depending on each 
school’s preferred method. Re-invi-
tation messages were sent every  
7 days after the initial invitation. As 
a student clicked on the survey link, 
a unique version of the survey in the 
mix of vignettes was generated, us-
ing stochastic distribution methods. 
To guard against first position bias, 
we randomly varied the order in 
which the options for each vignette 
were presented to the student. We 
ran Monte Carlo simulations to test 
the equality of randomization. 

Table 1: Example of Vignette With Choice Between Medications

Need for Another Medication for Hypertension

Mrs Thompson, a 34-year-old city employee with good insurance for 
medications, has been seeing you for hypertension for a few years. Although her 
blood pressure was previously well controlled on hydrochlorothiazide, an ACE 
inhibitor medication, dietary salt reduction, and regular exercise, more recently 
her home and office blood pressure readings have shown diastolics averaging 
94. Because she previously had intolerable side effects with a calcium channel 
blocker medication, you decide as a next step in her management to begin a 
beta-blocker. Would you recommend:

1. Bystolic (nevibolol) once daily at an appropriate starting dose, OR

2. Metoprolol tartarate (generic equivalent of Lopressor) once daily at an 
appropriate starting dose.
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Review and Approval Process
The study protocol was determined 
to be exempt by the University of 
New Mexico Institutional Review 
Board. We sought approval to sur-
vey their seniors from administra-
tors at 130 of the 131 US allopathic 
medical school campuses that gradu-
ated seniors in 2012. At those schools 
where the administrators agreed to 
the survey, we also sought approval 
from the local Institutional Review 
Boards. 

Analysis
We eliminated from analysis re-
turned surveys in which the mean 
recorded time spent viewing each 
vignette was less than 10 seconds. 
We assessed this as the minimum 
time required to validly read and 
respond to a vignette and dropped 
those below this standard to reduce 
contamination by students partici-
pating solely to be entered in the in-
centive drawings. We then compared 
our remaining sample using stan-
dard descriptive statistics to senior 

students responding to the Associa-
tion of American Medical Colleges 
Graduate Questionnaire in 2012.12   
We initially summarized student rec-
ommendations across the sample for 
each vignette category (eg, preven-
tive care) and then tested for vari-
ation in recommendations for each 
vignette category by student career 
plans, using chi-square statistics. Fi-
nally, we used weighted, multilevel, 
multivariate models to estimate the 
relationship of student career plans 
on student recommendations while 

Figure 1: Flow Chart of Participation in Senior Medical Student Survey
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Table 2: Comparison of Senior Medical Student Survey Respondents to 
Students Responding to AAMC Graduating Senior Survey

Survey Respondents 
n=4,656

2012 AAMC Graduate  
Questionnaire Respondents* 

n=13,681 P Value

Age (median) 26 27 —

Female (%) 50.4 48.9 .08

Race/ethnicity (%)†

Hispanic/Latino 5.2 7 <.001

Not Hispanic/Latino 94.8 93

White 76.4 71.6 <.001

Black/African American 5.1 6.9 <.001

Asian 17.7 23.8 <.001

Native Hawaiian/Pacific Islander 0.5 0.3 .02

American Indian/Alaska Native 1.2 0.9 .09

Socioeconomic status, family  
of origin (%)

Upper 6.4 — —

Upper middle 38.6 — —

Middle 40.6 — —

Lower middle, lower 14.4 — —

Specialty training plans (%)

n=10,167

Anesthesiology 6.8 7.9 <.001

Dermatology 2.0 2.6

Emergency medicine 7.6 9.0

Family medicine 9.9 5.9

Internal medicine, including 
subspecialties

20.0 16.1

Neurology 2.1 2.6

Obstetrics and gynecology 6.6 6.4

Ophthalmology 2.4 3.1

Pathology 1.2 2.0

Pediatrics 12.2 9.9

Physical medicine and rehabilitation 1.2 1.3

Preventive medicine <0.1 0.1

Psychiatry 3.4 4.0

Radiology 4.6 5.8

Surgery, including subspecialties 17.5 18.9

Other 1.6 4.3

Unknown .7

* Association of American Medical Colleges: “2012 Medical School Graduation Questionnaire.” Available at: https://www.aamc.org/download/300448/
data/2012gqallschoolssummaryreport.pdf. Accessed on June 4, 2013.

† Totals for race exceed 100% as students could select more than one race

Sample size varies: Age n=4457; gender n=4,454; race/ethnicity n=4,457; SES n=4,407; specialty training plans n=4,423
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Table 3: Comparison of Student Recommendations for Vignette Patients, by 
Student Career Plans, Family Medicine Versus All Others

Vignette 
Category

n (%)

Recommen- 
dation Agrees 

With  
USPSTF

Recommen- 
dation  

Agrees With  
Scientific/ 
Advocacy  

Group
P  

Value

Recommend 
Generic 
Medica- 

tion

Recommend 
Brand  

Medica- 
tion

P  
Value

Recommend 
Lifestyle  
Change

Recommend 
Medication

P  
Value

Preventive care (evidence-based) vignettes

Family 
medicine

242  
(55.0%)

198  
(45.0%)

.23

All other 2,054  
(52.0%)

1,895  
(48%)

Not 
specified

137  
(53.1%)

121  
(46.9%)

Total 2,433  
(52.4%)

2,214  
(47.6%)

Brand versus generic 
medication (cost-conscious) 

vignettes

Family 
medicine

907  
(75.5%)

294  
(24.5%)

.03

All other 7,639 
(72.5%)

2,895 
(27.5%)

Not 
specified

170  
(70.0%)

73  
(30.0%)

Total 8,716 
(72.8%)

3,262 
(27.2%)

Lifestyle change versus 
medication (patient-centered) 

vignettes

Family 
medicine

356  
(63.7%)

203  
(36.3%)

.005

All other 3,028 
(57.6%)

2,233 
(42.4%)

Not 
specified

71  
(57.7%)

52  
(42.3%)

Total 3,455 
(58.1%)

2,488 
(41.9%)

controlling for student demograph-
ic descriptors, as well as clustering 
by medical school and for variation 
in medical school senior class sizes 
and response rates. We looked for 
response patterns indicating a first 
position response bias (P<.05), and 
found it in two of the brand ver-
sus generic medication vignettes, so 
we included a variable for response  
order.

Results 
Sample Characteristics
We successfully contacted adminis-
trators at 109 of the 130 campuses 
during the survey enrollment period 
from May 2011 to March 2012; 25 
declined participation. The 84 par-
ticipating schools represented 77% 
of successfully contacted schools 
and 65% of eligible schools. Sixty- 
eight schools permitted the full five 

rounds of survey invitations to stu-
dents (Figure 1).

We received 4,815 returned sur-
veys (Figure 1), of which we elimi-
nated 159 with mean response times 
of less than 10 seconds per vignette. 
The remaining 4,656 of the 11,438 
seniors from the 84 participating 
schools represented an overall re-
sponse rate of 40.7%. Comparison of 
our survey participants to the seniors 
participating in the 2012 Association 
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of American Medical Colleges Grad-
uate Questionnaire showed our par-
ticipants were slightly more likely to 
be white, to be non-Hispanic, and to 
be entering family medicine, inter-
nal medicine, or pediatrics than the 
Graduate Questionnaire respondents 
(Table 2). Ninety-six percent of the 
students answered all five vignettes. 

 Relationship of Student Career 
Plans to Student  
Recommendations
Table 3 presents the results of bi-
variate analyses of student recom-
mendations for each of the three 
categories of vignette patients, 
based on student postgraduate ca-
reer plans. Overall, students were 
slightly more likely to agree with 
the US Preventive Services Task 
Force recommendations for the se-
lected cancer screening services than 
with those of the scientific/advocacy 
group. About 75% of students rec-
ommended equivalent generic rath-
er than brand name medications, 
and almost 60% recommended ini-
tial lifestyle change in preference 
to medication for vignette patients 
with newly diagnosed, mild, chronic 
illness. When examined by partici-
pant future career plans, there was 
a small, non-significant tendency 
for those entering family medicine 
to more commonly agree with the 
Preventive Services Task Force than 
their peers entering other fields. (A 
post-hoc power analysis showed the 
possibility of a type 2 error in this 
comparison with power estimated at 
22%.) However, with vignettes com-
paring generic versus brand name 
recommendations, future family 
medicine trainees were significant-
ly more likely to recommend the less 
costly, equivalent generic medication 
(P=.03) than those planning other 
training. Likewise, those planning 
family medicine training were sig-
nificantly more likely to recommend 
a lifestyle change than medication 
for new onset mild chronic illness 
(P=.005) than their peers entering 
other fields. 

Multilevel Analysis
Results of the multilevel modeling 
(Table 4) showed findings consistent 
with the bivariate analyses. There 
was no significant relationship of fu-
ture career plans and the proportion 
of students agreeing with Preven-
tive Services Task Force recommen-
dations, while students planning to 
enter family medicine were signif-
icantly more likely to recommend 
generic medications (P=.01) and 
lifestyle change (P<.001) than their 
peers entering other fields. 

Discussion
This study provides preliminary 
evidence that students planning 
to enter residency training in fam-
ily medicine may already have de-
cision-making patterns consistent 
with health care reform goals to a 
greater extent than peers entering 
other fields. Our findings suggest fu-
ture family medicine residents are 
more likely to select lower-cost med-
ications and to recommend lifestyle 
changes over medication. We did not 
find evidence that these future fami-
ly physicians were more likely to rec-
ommend evidence-based preventive 
care in selected circumstances. How-
ever, post-hoc power analysis sug-
gested that within our sample the 
number of students planning to pur-
sue family medicine may have been 
too small to demonstrate a differ-
ence of the magnitude observed in 
this study area. 

While it is important to empha-
size the preliminary nature of these 
findings, they do appear to be consis-
tent with other research suggesting 
that primary care clinicians provide 
lower cost care, with equal health 
outcomes.1-7 Since all fourth-year 
medical students regardless of future 
plans would have received general-
ly comparable training at the time 
in which they participated in this 
survey, it might be difficult to attri-
bute the observed differences in sur-
vey response patterns to differences 
in training of students headed to-
ward different fields. Prior research 
has provided some evidence that 

students selecting a career in fam-
ily medicine differ in certain ways 
from students selecting other post-
graduate training.8-11 Future family 
medicine trainees are described as 
“people oriented, driven by diversi-
ty in diagnosis and treatment,”13 “as 
sympathetic, trusting, cooperative, 
and altruistic,”14 and as having high-
er humanism scores.15 It is possible 
that our survey is uncovering other 
differences between future family 
physicians and their peers that are 
more directly related to clinical deci-
sion-making and approaches to care. 

Limitations
In considering these findings, we rec-
ognize several possible limitations to 
this study. First, the response rate 
could suggest the possibility that 
those responding to the survey may 
not be fully representative of all 
senior medical students. The close 
similarity of demographics between 
our survey respondents and those 
of the AAMC’s Graduate Question-
naire, however, gives reassurance of 
representativeness. Second, our sur-
vey items may not have validly as-
sessed the intended decision-making 
patterns. To our knowledge, this area 
of research is previously unexplored, 
and no validated survey exists. While 
this raises the possibility that the 
results are not reflective of the con-
cepts we aimed to test, an alterna-
tive explanation for the differences, 
apart from that presented, is not ap-
parent. A third possible limitation, 
regarding the use of vignettes to as-
sess actual clinical practice, is less of 
a concern. Several previous studies 
have shown that clinical vignettes 
are valid estimators of actual clini-
cal practice.16-19

Conclusions
These survey results are intriguing, 
as they suggest that students who 
plan a future career in family medi-
cine may have differences from their 
peers with regard to health care de-
cision making even before they have 
completed their training. These dif-
ferences could be quite important 
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as we move toward a health care 
system that values greater cost- 
consciousness and patient-centered 
care. If further study were to rep-
licate these findings, it would be 
important to explore the origins of 
those differences, and to consider 
their implications for both medical 
school admissions and training processes. 
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