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The United States faces a severe 
primary care physician short-
age.1-4 Despite an increase in 

the number of medical students 

over the last decade and a modest 
increase in those choosing primary 
care careers,5 the United States is 
not projected to meet its national 

primary care needs.6-8 Although 
many solutions are needed to ad-
dress this problem, medical schools 
partially bear responsibility to in-
crease student interest in primary 
care careers. 

During training, medical students 
are frequently asked about special-
ty career preferences, often receiv-
ing both solicited and unsolicited 
feedback on this complex decision. 
Students may lose interest in pri-
mary care because of critical com-
ments from mentors, peers, and 
educators.9-12 The hidden curricu-
lum—a set of influences that func-
tion at the level of organizational 
structure and culture13—is believed 
to influence students’ ultimate ca-
reer choices even more than formal 
policies or curricula.14,15 Student in-
terest in primary care begins to de-
crease soon after matriculation to 
medical school,16-18 and the choice 
of a career in primary care may be 
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BACKGROUND: Faculty and residents routinely offer feedback 
about medical students’ specialty career preferences, yet influence 
of feedback has not been quantitatively evaluated. This study aims 
to report incidence and balance of primary care comments heard 
by medical students and determine the effect of comments on 
career interest.

METHODS: This multicenter observational cohort study used text 
messaging and online surveys to examine positive and negative 
feedback about primary care, as reported by medical students in 
real time between September 2012 and April 2013. Participants 
from three universities sent short text messages when primary 
care comments were heard during two 30-day periods; each period 
was preceded and followed by surveys assessing career interest.

RESULTS: A total of 120 students (86.3% of recruits) participat-
ed in at least one texting period; 87 (62.6%) participated in all 
aspects of study. Overall, positive comments (851) outnumbered 
negative (616). Total number of negative comments reported per 
student was associated with a significantly lower interest in pri-
mary care career (β=-.04). There was an association between stu-
dents’ negative-to-positive comment ratios and lower interest in 
primary care that approached significance (β=-.145) but only be-
came significant (β=-.191) when variables including institution 
were added to a linear regression model, supporting the hypoth-
esis that culture toward primary care within an institution can in-
fluence graduates’ primary care interest.  

CONCLUSIONS: Negatively perceived primary care comments 
were associated with lower interest in primary care careers by 
medical students. The study provides real-time quantitative data 
supporting the association between feedback received about pri-
mary care and students’ career choices.

(Fam Med 2016;48(1):21-9.)
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particularly affected by “badmouth-
ing” of the professions by attending 
physicians.11,19,20 Surveys of medical 
students have shown a high report-
ed incidence of negative comments 
about primary care.19,21-23 Although 
several compelling studies have eval-
uated the content of these comments, 
all have relied on student recall for 
data collection and students’ own re-
ports of how these comments influ-
enced their career choices.21,24

This study aimed to quantify the 
number and positive-to-negative 
balance of comments about primary 
care heard by medical students, us-
ing a novel methodology consisting 
of short message service (SMS) text 
messaging, sent from mobile tele-
phones at point-of-contact. Text mes-
saging for data collection has been 
used in several research contexts 
and is associated with higher com-
pliance and satisfaction compared 
to other methods.25,26 However, text 
message data collection is a novel 
approach to measurement of reac-
tions from medical students as they 
move through the educational pro-
cess. This approach has advantages: 
participation is simple, and data can 
be collected immediately, possibly in-
creasing compliance and minimizing 
recall errors and recall bias. 

We also aimed to explore the rela-
tionship between the number of com-
ments heard about primary care and 
students’ commitment to a primary 
care career. Together these findings 
will improve our understanding of 
how the hidden curriculum influenc-
es students’ career choices.

Methods
This observational cohort study 
used SMS text messages sent from 
medical students as the prima-
ry data collection method. Medical 
students from the College of Medi-
cine at SUNY Upstate Medical Uni-
versity (SUNY-Upstate), Michigan 
State University College of Human 
Medicine (MSU-CHM), and Wayne 
State University School of Medicine 
(WSU-SOM) participated. These 
schools were chosen primarily for 
convenience but represent diverse 

approaches to undergraduate medi-
cal education. MSU-CHM is a pub-
lic, community-based medical school 
with seven clinical campuses in ru-
ral and urban communities across 
Michigan. Wayne State University, 
in Detroit, is an urban public insti-
tution and the largest single-campus 
medical school in the nation. SUNY- 
Upstate in Central New York is a 
public medical school offering two 
options for clinical education: a main 
campus centered around a university 
hospital and a distal clinical campus 
with a longitudinal family medicine 
clerkship. The percentage of 2014 
graduates matching into family med-
icine from each of these three schools 
ranged from 4.7%–7.9% (2014 na-
tional average 8.5%).27

Study Participants
Medical students from all 4 years 
of training were recruited from the 
three schools using e-mail invita-
tions, posters, and announcements. 
The recruitment letter described the 
project as a study of feedback that 
medical students receive about pur-
suing a career in primary care. All 
enrolled medical students, regardless 
of interest in primary care, were in-
vited to participate. Using the ran-
dom number generator in Microsoft 
Excel 2007, interested students were 
randomized into three cohorts, which 
allowed for data collection over a lon-
ger time period. Post-randomization 
adjustments balanced gender, medi-
cal school, and class year distribu-
tion.

Procedures
Each student’s cellular telephone 
number was stored as a data iden-
tifier, linking survey responses and 
text messaging data. Participants’ 
names were never linked with mo-
bile numbers. SurveyMonkey.comTM 

was used to distribute survey instru-
ments to participants via email.28

During each 30-day data collec-
tion period, students were instruct-
ed to text only a single character, 
either a “+” or a “-”, to a dedicated 
study phone whenever they heard a 
positive (+) or negative (-) comment 

about primary care from an at-
tending or resident physician. Stu-
dents were encouraged to consider 
the tone of the statement, as well 
as the literal content, to allow for 
correct classification of “backhand-
ed compliments” and sarcasm and 
to capture students’ individual in-
terpretations of comments. Investi-
gators specifically did not instruct 
students in what would constitute 
positive or negative statements, as 
the purpose was to capture only the 
student’s impression of a comment.  
We felt this would better represent 
the true effect of any comment, re-
gardless of intent. We deliberately 
limited data to a single character to 
allow students a method that was 
quick and unobtrusive—with the 
goal of maximizing compliance with 
the data collection method. At the 
start of data collection and weekly 
throughout the data collection pe-
riod, students received a text ask-
ing them to respond with the word 
“test” if participating in the study.  
The purpose of these “test texts” was 
to document continued participation 
even if students heard no relevant 
comments.

Students who completed all phas-
es of the study received $50. Partici-
pants who completed only one phase 
received $25.  The study protocol was 
approved by the Institutional Review 
Boards at each participating univer-
sity.

Survey Instruments 
We surveyed study participants be-
fore and after each 30-day texting 
period. The survey instruments were 
tested during a pilot study conducted 
at Wayne State University in 2010 
and modified for use at multiple in-
stitutions across two time periods.  
The content of each of the four sur-
veys is detailed in Table 1, and in-
struments are available in the STFM 
Resource Library.29 

Each pre-texting survey (Sur-
veys 1 and 3) asked about clini-
cal or preclinical assignments in 
the next 30 days. The initial pre- 
texting period survey (Survey 1) also 
collected demographic information 
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Table 1: Overview of Questions Included in Each Survey Instrument*

Survey 1 (Pre-Participation): 
Before Texting—Period One

Survey 2: 
After Texting—Period One

Survey 3: 
Before Texting—

Period Two
Survey 4: 

After Texting—Period Two

Basic demographic characteristics 
(age, gender, race, ethnicity) and rural, 
suburban, or urban origins

Likert scaled items (1–5, strongly 
disagree–strongly agree):

During the study period… 
Which of the following are 
consistent with comments you 
recall?

During the study period… 
Which of the following are 
consistent with comments 
you recall?

•  Primary care physicians have close 
personal relationships with patients.

•  Primary care physicians 
can’t master all they need to 
know.

•  Primary care physicians 
can’t master all they need 
to know.

•  Primary care physicians have the 
expertise to deal in depth with patient 
problems.

•  You’re too smart for primary 
care.

•  You’re too smart for 
primary care.

•  The US would provide better for its 
people if more medical students chose 
primary care.

• Primary care income is low. •  Primary care income is 
low.

•  Primary care medicine provides a 
physician with an excellent opportunity 
to make a good living.

•  Primary care physicians 
have many “turf” concerns.

•  Primary care physicians 
have many “turf” 
concerns.

•  Primary care physicians are best able to 
answer many critical research questions.

•  Primary care physicians are 
needed in rural areas.

•  Primary care physicians 
are needed in rural areas.

•  Primary care physicians are particularly 
capable at providing comprehensive 
care.

•  Primary care physicians are respected 
by patients.

•  Primary care physicians 
have better relationships 
with patients.

•  Primary care physicians 
have better relationships 
with patients.

•  Primary care physicians are respected 
by colleagues in other specialty fields.

•  You won’t be able to pay off 
your debt in primary care.

•  You won’t be able to pay 
off your debt in primary 
care.

Did you hear comments during 
the study period that aren’t 
similar, above?

Did you hear comments 
during the study period 
that aren’t similar, above?

Questions about texting 
process.

Questions about texting 
process.

What clerkships, if any, will you have in 
the next 30 days?

What 
clerkships, if 
any, will you 
have in the 
next 30 days?

During the testing periods, 
did you feel you heard more 
positive or more negative 
comments about primary 
care?

Will you choose a primary care specialty…
for your career?

Will you choose a primary care 
specialty…for your career?

Will you 
choose a 
primary care 
specialty…for 
your career?

Will you choose a primary 
care specialty…for your 
career?

 
* Some text has been modified for brevity.
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(age, gender, race, and ethnicity), ru-
ral, suburban, or urban origins, and 
attitudes toward primary care. At-
titudes toward primary care were 
assessed using a scale developed at 
MSU-CHM and abbreviated for use 
in our study. This scale was devel-
oped using a comprehensive litera-
ture review and has been positively 
correlated with students’ experience 
on a family medicine clerkship in a 
small pilot study.30  

Students were re-surveyed af-
ter each texting period (Surveys 2 
and 4). At each post-texting survey, 
students were given a list of com-
ments about primary care careers 
that had been reported previously in 
the literature21-23 and asked whether 
they heard similar comments dur-
ing the preceding texting period. 
Students could also free-text other 
recalled comments. In addition, at 
each survey administration (Surveys 
1–4), students were asked, “Will you 

choose a primary care specialty (such 
as family medicine, general internal 
medicine, or general pediatrics) for 
your career?” This question was rat-
ed on a 5-point scale (Yes, Probably, 
Maybe, Probably Not, No). 

To simplify subsequent surveys, 
correlational analyses were used 
to compare Likert-scaled questions 
pertaining to beliefs about primary 
care with the statement “Will you 
choose a primary care specialty (such 
as family medicine, general internal 

Table 2: Self-Reported Demographic Characteristics of Participating Medical Students From Three US Medical Schools

  Wayne State 
University

Michigan State 
University CHM

SUNY Upstate 
Medical University Total

% Count % Count % Count % Count

Medical 
School Year

Year 1 13.3% 4 13.9% 5 14.3% 3 13.8% 12

Year 2 33.3% 10 11.1% 4 14.3% 3 19.5% 17

Year 3 33.3% 10 47.2% 17 33.3% 7 39.1% 34

Year 4 20.0% 6 27.8% 10 38.1% 8 27.6% 24

Gender
Male 58.1% 18 31.4% 11 66.7% 14 49.4% 43

Female 41.9% 13 68.6% 24 33.3% 7 50.6% 44

Race

African-
American  
(Black)

0.0% 0 2.9% 1 9.5% 2 3.7% 3

Asian/Pacific 
Islander, not 
Indian

22.2% 6 20.6% 7 4.8% 1 17.1% 14

Caucasian 
(White)

63.0% 17 64.7% 22 71.4% 15 65.9% 54

Native American, 
American Indian, 
or Alaskan 
Native

0.0% 0 0.0% 0 0.0% 0 0.0% 0

Asian Indian 11.1% 3 11.8% 4 9.5% 2 11.0% 9

Decline to state 3.7% 1 0.0% 0 4.8% 1 2.4% 2

Did not answer 3 2 0 5

Hispanic/
Latino

No 100.0% 31 94.3% 33 95.2% 20 96.6% 84

Yes 0.0% 0 5.7% 2 4.8% 1 3.4% 3

US citizen
No 3.2% 1 2.9% 1 9.5% 2 4.6% 4

Yes 96.8% 30 97.1% 34 90.5% 19 95.4% 83

Origin

Rural 13.3% 4 32.4% 11 33.3% 7 25.9% 22

Urban 6.7% 2 14.7% 5 23.8% 5 14.1% 12

Suburban 80.0% 24 52.9% 18 42.9% 9 60.0% 51

Did not answer 0 2 0 2
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medicine, or general pediatrics) for 
your career?” We decided a priori 
that if the majority of these ques-
tions were significantly correlated 
(P<.05), then the matrix of ques-
tions could be eliminated from the 
second-round post-survey. The major-
ity of questions pertaining to beliefs 
about primary care did have a mod-
erate-to-strong and statistically sig-
nificant correlation with the career 
statement. Thus, all primary care at-
titude questions except the career 
choice question were eliminated from 
subsequent surveys.

To evaluate reliability and sat-
isfaction with the data collection 
process, at the completion of each 30-
day texting period we assessed re-
spondents’ self-reported compliance 
with data collection and satisfaction 
with texting as a method (Surveys 
2 and 4). In order to evaluate the 
degree of recall bias, at the comple-
tion of the study we asked students 
whether they recalled more positive 
or negative comments about primary 
care (Survey 4).

Analysis
Text data were compiled to create 
a count of total negative and posi-
tive comments reported by all par-
ticipants and a count of negative and 
positive comments reported by each 
participant. An individual negative-
to-positive ratio was calculated for 
each participant by taking the par-
ticipant’s total count across both 
periods of all negative and positive 
comments and dividing total nega-
tive count by positive count. 

Linear regression was used to pre-
dict post-study primary care inter-
est. The raw totals of comments per 
individual, and the individual neg-
ative-positive comment ratios, were 
modeled as predictors of respondents’ 
self-reported likelihood of choosing a 
primary care career from the final 
survey. The change in student atti-
tude toward primary care that was 
seen with each variable or group 
entered in the model was reported 
as the difference from the baseline 
mean (the z-normalized value) in or-
der to simplify comparisons between 
groups. Models were estimated using 
ordinary least squares (OLS) mul-
tiple linear regression techniques 
with assessment of standard OLS 
assumptions. We incorporated race, 
ethnicity, gender, institution, infor-
mation about family origins, year 
in medical school, and baseline at-
titudes toward primary care as co-
variates, to account for other factors 
that may impact primary care ca-
reer interest. Covariates were first 
analyzed for correlation with one 
another and with the outcome vari-
able and then entered iteratively in 
groups, in forward stepwise fashion, 
with each successive model present-
ed. The coding for the variables in 
the model is detailed in STFM’s Re-
source Library.31 Analyses were con-
ducted using SPSS v.20.

Results
A total of 139 students partici-
pated in at least one aspect of the 
study (one survey or text messag-
ing data collection period). Of these, 
120 (86.3%) participated in at least 

one texting phase, 88 (63.3%) partici-
pated in both texting phases, and 87 
(62.6%) participated in all aspects of 
study (all surveys and both texting 
periods). The demographics of fully 
participating students are described 
in Table 2. At the start of the study, 
37% of responding participants in-
dicated an interest in primary care; 
32% responded they probably or def-
initely would not choose a primary 
care career, and 31% indicated they 
were not sure. Breakdown of prima-
ry care interest by school is outlined 
in Table 3.

The sum of positive comments 
across all three institutions (851) 
was higher than the sum of negative 
comments (616) for the 120 students 
who participated in either texting 
period. As Table 4 indicates, when 
aggregated, the mean number of 
positive comments was also greater 
than or equal to the mean number 
of negative comments, at all three in-
stitutions (ratio negative-to-positive 
comments, in aggregate=0.72). How-
ever, when ratios were reported and 
analyzed individually by student, the 
mean ratio per student of negative-
to-positive comments for two insti-
tutions was above 1.00. We believed 
this individual student ratio best 
represented individual student expe-
riences and therefore used the indi-
vidual student ratio, as well as total 
number of comments per student, in 
the final OLS models. Standard de-
viations for number of negative com-
ments, number of positive comments, 
and ratio of comments were large.

OLS regression modeling was 
initially performed for both positive 

Table 3: Comparison of Primary Care Choice, in at the Beginning (Pre) and End (Post) of the Project

School 1 School 2 School 3

Pre Post Pre Post Pre Post

Will you choose a primary 
care specialty (such as 
family medicine, general 
internal medicine, or 
general pediatrics) for 
your career?

Yes or probably 14
(32.6%)

11
(28.9%)

23
(45.1%)

26
(53.1%)

12
(30.8%)

10
(30.3%)

Maybe 8
(18.6%)

10
(26.3%)

19
(37.3%)

12
(24.5%)

14
(35.9%)

12
(36.4%)

No or probably 
not

21
(48.8%)

17
(44.7%)

9
(17.6%)

11
(22.4%)

13
(33.3%)

11
(33.3%)
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and negative comments and ratios. 
In simple and limited linear regres-
sion models, the raw number of pos-
itive comments had no statistically 
significant association with students’ 
interest in primary care at the end of 
the study period. Because of this, we 
included only the number of negative 
comments and negative-to-positive 
ratio of comments, omitting positive 
comments from the analysis. 

In the initial, uncontrolled OLS 
regression model (Table 5), an in-
creasing number of negative re-
sponses was significantly associated 
with a lower level of interest in pri-
mary care at the completion of the 
study period (β=-.04, P=.014). The as-
sociation between an increasing ratio 
of negative-to-positive comments and 
lower interest in primary care ini-
tially approached but did not reach 
significance (β=-.145, P=.084). 

We then incorporated race, eth-
nicity, rural upbringing, gender, in-
stitution, family information, and 
baseline attitudes toward primary 
care, iteratively, to account for other 

factors that may impact primary 
care career interest. The ratio of neg-
ative-to-positive comments became 
significant (β=-.191, P=.028) with the 
addition of the variables controlling 
for individual characteristics (race, 
gender, rural upbringing) and insti-
tution. When the pre-participation 
interest in primary care was add-
ed to the model, all other covariates 
lost statistical significance, indicat-
ing this variable had a stronger in-
fluence than all other variables. Year 
in medical school and ethnicity were 
not significant in a priori testing and 
were excluded from the analysis.

To summarize, the total number 
of negative comments per student 
had a small but significant correla-
tion with a decrease in likelihood of 
choosing a primary care career of 
0.04 (on a 5-point Likert scale) with 
each negative comment. The corre-
lation with the ratio of negative-to-
positive comments per student was 
larger (-0.145 on a 5-point Likert 
scale) but did not reach significance 
until the effects of other factors, 

including institution, were includ-
ed in the analysis. However, during 
the study period, neither effect was 
enough to overcome the large influ-
ence of a student’s initial impression 
of primary care.   

Although all common prima-
ry care comments included in sur-
veys (Table 1) were noted by at least 
some of our participants, three com-
ments were noted by the majority 
of participants. Over half of partic-
ipants reported hearing “Primary 
care physicians have better relation-
ships with patients” (127/222, 57%), 
“Primary care physicians are need-
ed in rural areas” (138/222, 62%), 
and “Primary care income is low” 
(151/222, 68%). At the conclusion of 
the study, the majority of students 
recalled hearing more positive com-
ments about primary care during the 
texting periods than negative com-
ments (more positive 42/102, 41%; 
more negative 27/102, 26%; about 
equal 33/102, 32%). 

Of the total valid sample, 74.3% 
indicated they submitted a text 

Table 4: Negative and Positive Comments by Institution and by Student* 

Wayne State 
University  

(n=31)

Michigan State 
University CHM  

(n=36)

SUNY Upstate 
Medical University 

(n=21)

Totals 
(n=120)

Mean Mean Mean Mean (SD)

Mean negative comments per student, 
in aggregate 6 5 9 5.13 (6.14)

Mean positive comments per student, in 
aggregate 9 5 12 7.09 (8.63)

Mean ratio (individual student), 
negative-to-positive comments 1.01 1.82 0.83 1.12 (1.39)

Aggregate Ratio,
per institution

Aggregate Ratio, 
total

Aggregate ratio negative-to-positive 
comments, by institution and total 0.67 1.00 0.75 0.72**

 
* Mean negative and positive comments by institution and mean individual student ratio of negative to positive comments reported, by institution 
for students who had complete texting data for both 4-week periods (n=88). “Totals” column includes all students who contributed to either texting 
phase of study (n=120).

** Total negative comments=616; total positive comments=851
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every time or more than half the 
time they heard a comment, simi-
lar to previously published compli-
ance with texting as a data collection 
method.26 Over 90% of respondents 
thought text messaging was a good 
method of data collection.

Discussion
Attaining and retaining student in-
terest in primary care is essential 
to meet the health care needs of the 
nation.32 Although the medical school 
environment has been identified as a 

factor influencing specialty choice,15,33 

we are not aware of any studies us-
ing point-of-contact quantitative 
data to describe the messages stu-
dents report hearing about primary 
care. In addition, this work begins to 
explore the association of such com-
ments with students’ primary care 
career interest.

Most published literature de-
scribing the hidden curriculum 
has reported a negative bias to-
ward primary care or generalist ca-
reers, with students retrospectively 

recalling more negative input than 
positive.19,21,22,24 Interestingly, in our 
study, students in aggregate report-
ed and recalled more positive com-
ments than negative over the study 
period. However, when the mean ra-
tio of negative-to-positive comments 
was analyzed per student, more stu-
dents reported a negative balance 
of comments, indicating that the ex-
cess of positive comments in the ag-
gregate tally was due to an outlier 
effect. This individual ratio better 
represents the impact of comments 

Table 5: Ordinary Least Squares Regression Modeling of the Effect of Negative Comments*

Variables Model

R2=.133, 
F=5.824 (.004)

R2=.169, 
F=2.978 
(.017)

R2=.227 
F=2.978 
(.009)

R2=.324, 
F=2.915 
(.003)

R2=.806, 
F=22.817 
(<.001)

Constant 0.443 (.005) 0.115 (.671) -0.149 (0.614) 0.048 (0.893) -2.022 (<.001)

Total negative comments (sum for both 
periods) -0.04 (0.014) -0.038 (0.024) -0.034 (0.047) -0.037 (0.034) -0.003 (0.763)

Ratio of negative to positive (-/+) 
comments -0.145 (0.084) -0.147 (0.082) -0.191 (0.028) -0.219 (0.014) -0.061 (0.214)

White/Caucasian 0.365 (0.141) 0.403 (0.1) 0.51 (0.035) 0.238 (0.07)

Rural upbringing 0.129 (0.617) 0.021 (0.936) 0.101 (0.695) -0.08 (0.566)

Gender (1=Female) 0.042 (0.846) -0.043 (0.843) -0.045 (0.833) -0.16 (0.165)

Institution 1 0.341 (0.24) 0.147 (0.616) 0.174 (0.275)

Institution 2 0.578 (0.025) 0.543 (0.034) 0.206 (0.139)

Do you have a long-term patient 
relationship with a primary care 
provider?

0.324 (0.135) -0.071 (0.556)

Did your family of origin receive help 
from any Family Assistance Program? 0.359 (0.456) 0.182 (0.485)

Did you have paid employment before 18 
years of age? -0.501 (0.062) 0.049 (0.744)

Did you contribute to your family of 
origin’s income? 0.793 (0.097) 0.008 (0.977)

Pretest: “Will you choose a primary 
care specialty (such as family medicine, 
general internal medicine, or general 
pediatrics) for your career?”

0.616 (<.001)**

  
* OLS Model demonstrates the effect of negative comments per student and the effect of the ratio of negative to positive comments per 
student on the z-normalized response to the posttest question, “Will you choose a primary care specialty (such as family medicine, general 
internal medicine, or general pediatrics) for your career?” with covariates added iteratively in blocks.

** Durbin-Watson statistic =2.497 and Collinearity Condition Index = 13.413 when the pretest measurement was added to the model. Hypothesis 
tests for individual items should therefore be interpreted with caution.
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on each student and supports previ-
ous studies that have reported more 
negative input received by students 
regarding primary care careers. 

Our results suggest that negative 
comments about primary care are 
associated with lower student in-
terest in primary care. Notably, the 
association between an individual 
student’s ratio of negative-to-posi-
tive comments and lower interest in 
primary care reached statistical sig-
nificance in this analysis only after 
institution was included. This impor-
tant finding supports the hypothesis 
that the culture toward primary care 
within an institution can influence 
graduates’ primary care interest.

All of the frequently identified 
comments described in previous 
studies were noted by some of our 
participants, suggesting that these 
common beliefs about primary care 
remain entrenched within the medi-
cal education culture. In this study, 
financial concerns were discussed 
most often as reasons why students 
should not choose primary care ca-
reers. Despite evidence that primary 
care careers will be financially sus-
tainable for most medical students,34 
negative attitudes about primary 
care physician income pervade the 
medical culture.35

This study has several limitations. 
We collected data over a short time 
period: each data collection lasted 
only 1 month, and students partici-
pating in both data collection periods 
were enrolled for 6 months. Although 
we detected an association between 
more negative comments and de-
clining interest in primary care, the 
study duration may not have been 
long enough to overcome the pre-
test inclination toward a primary 
care career, which was the stron-
gest predictor of posttest interest. 
In this relatively small sample, it is 
possible that smaller effects of other 
predictors were also masked by this 
large effect. Future studies would 
be useful to follow students longitu-
dinally throughout medical school, 
measuring the impact of positive and 
negative comments at different time 
points. 

The study was also limited by the 
inclusion of only three US allopathic 
medical schools, two within a single 
state. Although the results report-
ed here suggest that institutional 
environment does have some effect 
on students’ intentions, including a 
broader range of medical schools and 
analyzing the prevalence of positive 
and negative comments based on in-
stitutional characteristics, such as 
campus structure, mission, tuition 
cost, and public funding, would be 
valuable in a future study. A compar-
ison group would also be useful, as 
the act of monitoring comments itself 
may have affected primary care in-
terest. Due to these limitations, this 
should be considered an exploratory 
pilot study; future researchers might 
consider a longer time-frame for data 
collection, a larger sample, account-
ing for institutional variables, and 
use of more institutions with greater 
diversity. Despite these limitations, 
our results suggest that accumulated 
negative comments may negatively 
influence a student’s primary care 
intent.

Medical student specialty choice is 
a complex decision affected by many 
variables, one of which is the input 
of educators, mentors, and peers. By 
presenting point-of-contact data and 
exploring associations with career 
choice, this study provides further 
evidence that the hidden curriculum 
has a measurable impact on the fu-
ture physician workforce. As medi-
cal schools acknowledge their social 
responsibility to meet the workforce 
needs of the nation, the importance 
of understanding the cultural bias-
es of medical professionals, educa-
tors, and institutions and the impact 
of those biases on the primary care 
workforce will become paramount.  
To effectively develop the primary 
care physician workforce for this 
country, we need to send a clear mes-
sage from all levels, individual to in-
stitutional.

ACKNOWLEDGMENTS: Funding/Support: 
This study was funded by a $10,000 Intra-
mural Mini Grant (grant # 98745) from Wil-
liam Beaumont Hospital Research Institute 
(Andrea Wudyka, PI; Elie Mulhem, mentor). 

This project was also partially supported by 
the Health Resources and Services Admin-
istration (HRSA) of the US Department of 
Health and Human Services (HHS) under 
grant D54HP23297, “Administrative Aca-
demic Units,” (Christopher P. Morley, PI/PD); 
total award amount for AY 2014 $154,765; ap-
proximately 95% of this project was funded by 
non-governmental sources). This information 
or content and conclusions are those of the 
author and should not be construed as the 
official position or policy of, nor should any 
endorsements be inferred by HRSA, HHS, or 
the US Government.

Presentations: This study has been 
presented in various forms at the following 
national conferences: 2014 Annual North 
American Primary Care Research Group 
(NAPCRG) Meeting, New York City, NY; 2014 
Society of Teachers of Family Medicine (STFM) 
Conference on Medical Student Education, 
Nashville, TN (conference abstract published 
in Teaching and Learning in Medicine (Melissa 
Robinson and Michael D. Mendoza. Abstracts 
from the proceedings of the 2014 STFM 
Conference on Medical Student Education. 
Teaching and Learning in Medicine 2014;27(2): 
226-232); 2013 Annual NAPCRG Meeting, 
Ottawa, Ontario; 2013 STFM Conference on 
Medical Student Education, San Antonio, TX; 
2012 Annual NAPCRG Meeting, New Orleans, 
LA; 2011 NAPCRG Meeting, Banff, Alberta; 
and 2011 STFM Annual Spring Conference, 
New Orleans, LA.

CORRESPONDING AUTHOR: Address cor-
respondence to Dr Wendling, Michigan State 
University, Department of Family Medicine, 
11133 Summerhill Way, Charlevoix, MI 49720. 
231 675-2245. Fax: 231-582-5338. wendli14@
msu.edu.

References
1. AAMC statement on the physician workforce.  

Association of American Medical Colleges. 
2006. https://www.aamc.org/download/55458/
data/workforceposition.pdf. https://. Accessed 
February 15, 2014.

2. AAMC Physician Workforce Policy Recom-
mendations. 2012. http://www.aamc.org/down-
load/304026/data/2012aamcworkforcepolicyre
commendations.pdf, https://. Accessed October 
18, 2013.

3. Bodenheimer T, Pham HH. Primary care: cur-
rent problems and proposed solutions. Health 
Aff (Millwood) 2010 May;29(5):799-805.

4. Schwartz MD. Health care reform and the pri-
mary care workforce bottleneck. J Gen Intern 
Med 2012 Apr;27(4):469-72.

5. National Resident Matching Program.  Results 
and data 2013 Main Residency Match. http://
b83c73bcf0e7ca356c80-e8560f466940e4ec38ed
51af32994bc6.r6.cf1.rackcdn.com/wp-content/
uploads/2013/08/resultsanddata2013.pdf. Ac-
cessed September 3, 2013.

6. Petterson SM, Liaw WR, Phillips RL Jr, Rabin 
DL, Meyers DS, Bazemore AW. Projecting US 
primary care physician workforce needs: 2010-
2025. Ann Fam Med 2012 Nov-Dec;10(6):503-9.

7. Jolly P, Erikson C, Garrison G. US graduate 
medical education and physician specialty 
choice. Acad Med 2013 Apr;88(4):468-74.



FAMILY MEDICINE	 VOL.	48,	NO.	1	•	JANUARY	2016 29

ORIGINAL ARTICLES

8. Chen C, Petterson S, Phillips RL, Mullan F, 
Bazemore A, O’Donnell SD. Toward gradu-
ate medical education (GME) accountability: 
measuring the outcomes of GME institutions. 
Acad Med 2013;88(9):1267-80. 1210.1097/AC
M.1260b1013e31829a31823ce31829.

9. Rohan-Minjares F, Alfero C, Kaufman A. How 
medical schools can encourage students’ in-
terest in family medicine. Acad Med 2015 
May;90(5):553-5.

10. Senf JH, Campos-Outcalt D, Kutob R. Factors 
related to the choice of family medicine: a reas-
sessment and literature review. J Am Board 
Fam Pract 2003 Nov-Dec;16(6):502-12.

11. Erikson CE, Danish S, Jones KC, Sandberg SF, 
Carle AC. The role of medical school culture 
in primary care career choice. Acad Med 2013 
Dec;88(12):1919-26.

12. Rodriguez C, Lopez-Roig S, Pawlikowska T, 
et al. The influence of academic discourses 
on medical students’ identification with the 
discipline of family medicine. Acad Med 2015 
May;90(5):660-70.

13. Hafferty FW. Beyond curriculum reform: con-
fronting medicine’s hidden curriculum. Acad 
Med 1998 Apr;73(4):403-7.

14. Inui TS, Williams WT Jr, Goode L, et al. Sus-
taining the development of primary care in 
academic medicine. Working Group on Sus-
taining the Development of Academic Primary 
Care. Association of American Medical Col-
leges. Acad Med 1998 Mar;73(3):245-57.

15. Bennett KL, Phillips JP. Finding, recruiting, 
and sustaining the future primary care physi-
cian workforce: a new theoretical model of spe-
cialty choice process. Acad Med 2010 Oct;85(10 
Suppl):S81-S88.

16. Bethune C, Hansen PA, Deacon D, Hurley 
K, Kirby A, Godwin M. Family medicine as a 
career option: how students’ attitudes changed 
during medical school. Can Fam Physician  
2007 May;53(5):881-5.

17. Morley CP, Roseamelia C, Smith JA, Villarreal 
AL. Decline of medical student idealism in 
the first and second year of medical school: a 
survey of pre-clinical medical students at one 
institution. Med Educ Online 2013;18:21194.

18. Mader EM, Roseamelia C, Morley CP. The 
temporal decline of idealism in two cohorts of 
medical students at one institution. BMC Med 
Educ 2014;14:58.

19. Hunt DD, Scott C, Zhong S, Goldstein E. Fre-
quency and effect of negative comments (“bad-
mouthing”) on medical students’ career choices. 
Acad Med 1996 Jun;71(6):665-9.

20. Hauer KE, Durning SJ, Kernan WN, et al. Fac-
tors associated with medical students’ career 
choices regarding internal medicine. JAMA 
2008 Sep 10;300(10):1154-64.

21. Campos-Outcalt D, Senf J, Kutob R. Comments 
heard by US medical students about family 
practice. Fam Med 2003 Sep;35(8):573-8.

22. Hearst N, Shore WB, Hudes ES, French L. 
Family practice bashing as perceived by stu-
dents at a university medical center. Fam Med 
1995 Jun;27(6):366-70.

23. Holmes D, Tumiel-Berhalter LM, Zayas LE, 
Watkins R. “Bashing” of medical specialties: 
students’ experiences and recommendations. 
Fam Med 2008 Jun;40(6):400-6.

24. Kamien BA, Bassiri M, Kamien M. Doctors 
badmouthing each other. Does it affect medical 
students’ career choices? Aust Fam Physician  
1999 Jun;28(6):576-9.

25. Goldstein EB, Savel RH, Chorost MI, Borgen 
PI, Cunningham J. Use of text messaging to 
enhance compliance with the Accreditation 
Council for Graduate Medical Education resi-
dent duty hour requirements. J Surg Educ  
2009 Nov-Dec;66(6):379-82.

26. Haller D, Sanci L, Sawyer S, Coffey C, Patton 
G. R U OK 2 TXT 4 RESEARCH?—feasibility 
of text message communication in primary 
care research. Aust Fam Physician 2006 
Mar;35(3):175-6.

27. Kozakowski SM, Crosley PW, Bentley A. Entry 
of US medical school graduates into family 
medicine residencies: 2013-2014. Fam Med  
2014 Oct;46(9):696-700.

28. Survey Monkey. https://http://www.surveymon-
key.com. Accessed November 24, 2013.

29. Morley C, Wudyka A, Wendling A, et al. 
RU4PC survey instruments. STFM Resource 
Library. 2013. www.fmdrl.org.

30. Phillips JP, Charnley I. Third and fourth year 
medical students’ changing views of family 
medicine. Fam Med 2016;48(1):54-60.

31. Morley CP, Wendling A, Phillips J. RU4PC 
study coding for variables. STFM Resource 
Library 2015. www.fmdrl.org.

32. Mullan F, Chen C, Petterson S, Kolsky G,  
Spagnola M. The social mission of medical 
education: ranking the schools. Ann Intern 
Med 2010 Jun 15;152(12):804-11.

33. Morley CP, Mader EM, Smilnak T, Bazemore 
A, Petterson S, Rodriguez JE, Campbell KM. 
The social mission in medical school mission 
statements: associations with graduate out-
comes. Fam Med 2015 Jun;47(6):427-34.

34. Youngclaus JA, Koehler PA, Kotlikoff LJ, 
Wiecha JM. Can medical students afford to 
choose primary care? An economic analysis 
of physician education debt repayment. Acad 
Med 2013 Jan;88(1):16-25.

35. Phillips JP. We must make the cost of medical 
education reasonable for everyone. Acad Med  
2013 Oct;88(10):1404.


