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The United States has a se-
vere and persistent shortage 
of adult primary care physi-

cians.1 In this century, however, few 
US medical school seniors are choos-
ing family medicine, with more fam-
ily medicine (FM) residency positions 

being filled by osteopathic and inter-
national medical school graduates.2 
For at least the last decade, less than 
half of the available FM residency 
positions have been filled by grad-
uating US medical school seniors.3

There is a large body of litera-
ture describing factors influencing 
medical students’ specialty choices. 
Students who prefer or choose fam-
ily medicine value ongoing relation-
ships with patients, a whole-person 
approach to care, a broad scope of 
practice, and care for underserved 
populations.4-7 They place less em-
phasis on specialty prestige and com-
pensation.4 Increasing student debt 
decreases some students’ willingness 
to pursue a primary care career.8,9 
Students who choose family medi-
cine are also more likely to come 
from lower income families, rural 
backgrounds, and underrepresent-
ed minority groups.10-13 

Curricular experiences also influ-
ence student choices. Community-
based experiences and the support 
of family physician mentors may 
increase student interest in family 
medicine,14 and the family medicine 
clerkship improves students’ atti-
tudes toward, and interest in, family 
medicine.15 Programs with longitudi-
nal, comprehensive curricular tracks, 
such as rural training tracks, have 
more family medicine graduates 
than programs with traditional block 
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rotation curricula.16 Institutions with 
an explicit social mission also pro-
duce more students who choose fam-
ily medicine careers.17

Although the shortage of family 
physicians has perhaps been most 
studied in the United States, it is 
a global issue. Studies in multiple 
countries have found that students 
view primary care careers as less 
prestigious than specialty careers.18-23 
International studies have also found 
that the work environment of prima-
ry care is viewed negatively, demon-
strating the need for all health care 
systems to promote satisfactory and 
engaging working conditions for pri-
mary care physicians.19,24,25

Medical student attitudes toward 
family medicine influence student 
likelihood of choosing family medi-
cine and ultimately affect the viabil-
ity of a primary care-based physician 
workforce in the United States. Stu-
dent attitudes and intentions often 
are used as proxy measures for ac-
tual career choice in educational re-
search; however, no comprehensive, 
validated instrument exists for as-
sessing US medical student attitudes 
toward family medicine. 

We previously described the devel-
opment and preliminary validation 
testing of an instrument designed 
to assess US medical student at-
titudes toward family medicine26; 
however, this instrument had lim-
itations. Items intended to assess 
student perceptions of family phy-
sicians’ time off and schedule con-
trol did not correlate with family 
medicine specialty choice, despite 
evidence demonstrating these con-
cepts are important to student per-
ceptions of lifestyle.6 The instrument 
also was validated only among stu-
dents at two public medical schools 
in the Midwest, both with a relative-
ly high proportion of students choos-
ing family medicine.

We therefore sought to refine the 
instrument and assess its validity for 
a broader population of US medical 
students. Our purpose in this study 
was to validate an instrument that 
reliably identifies student attitudes 
toward family medicine.

Methods
The instrument was initially devel-
oped in 2010 and underwent prelimi-
nary validity testing and refinement 
in 2015 and 2016. It is structured to 
include items about family medicine 
across a range of topical domains, 
or subscales, including relationships, 
competence and expertise, lifestyle, 
research, importance, and shortage. 
Students indicate agreement or dis-
agreement with each item using a 
5-point scale.26 

Survey Implementation 
The instrument, including 17 previ-
ously validated items and the eight 
new items being piloted, was offered 
to a large population of fourth-year 
medical students in the spring of 
2017. Surveys were sent beginning 
in late February, in order to capture 
students who had submitted rank or-
der lists and thus made a final spe-
cialty decision. The authors sought 
colleagues at other medical schools 
who could invite their fourth-year 
medical students to participate. The 
authors contacted colleagues at the 
2017 Society of Teachers of Fam-
ily Medicine (STFM) Medical Stu-
dent Education Conference and via 
listserv postings with follow-up by 
phone or email as necessary. Each 
medical student at participating in-
stitutions was sent three email invi-
tations from an educational leader 
within their own institution with 
links to an anonymous survey. The 
survey included the study instru-
ment, demographic information 
including gender, age, size of home-
town, family income, anticipated 
educational debt, and race/ethnici-
ty, and asked about specialty choice. 
Students were sent three invita-
tions (one initial invitation and two 
reminders).

Direct Observation Assessment of 
New Instrument Items
The authors created eight new items 
assessing student perceptions of fam-
ily physicians’ time off and control 
over work schedules (four for each 
concept). These items were evaluat-
ed for content validity using a direct 

observation approach. Michigan 
State University College of Human 
Medicine students were recruited to 
complete the instrument, inclusive of 
all eight new items, while being ob-
served by a research assistant (Fitz-
patrick). Students were selected for 
diversity of year in medical school, 
age, hometown size, race/ethnicity, 
gender, family income, expected ed-
ucational debt, marital status, and 
career interest.

The students completed the in-
strument individually. Each de-
scribed to the research assistant 
their interpretation of each new 
item and their reasons for their an-
swer choice. The research assistant 
took notes and audio recorded the 
session. Two investigators (Phillips 
and Prunuske) analyzed the notes 
and recording transcriptions us-
ing a modified content analysis ap-
proach. The investigators reviewed 
each question systematically, one by 
one. The investigators looked for evi-
dence that students understood the 
questions, evidence of poor under-
standing, and consistency of under-
standing across medical students. 
Students who completed the direct 
observation were given gift cards.

Validity Analyses
We evaluated construct validity of 
both new and old instrument items 
using data reduction and factor anal-
ysis. Negatively worded questions 
were reversed for analysis purpos-
es. We examined validity by itera-
tively evaluating factor loadings 
(Varimax) and calculating interitem 
correlations of subscales. Scree plot 
testing was used to determine the 
number of factors. We treated ques-
tionnaire scale variables as continu-
ous and used Pearson correlations in 
all analyses. 

We evaluated criterion validity 
by comparing student responses 
to choice of family medicine ca-
reer. Questionnaires were scored by 
summing responses to each item re-
tained in the questionnaire after in-
ternal and content validity testing. 
Negative questionnaire items were 
reverse-scored. Independent-samples 
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t-tests were used to compare individ-
ual item responses and whole ques-
tionnaire scores with students’ choice 
of a career in family medicine.

Finally, we made efforts to shorten 
the questionnaire. Items with high 
interitem correlations (0.4) were it-
eratively tested for removal. We test-
ed the items that were the lowest 
contributors to the component ma-
trix (ie, explained the least amount 
of variance). Principle components 
analysis and scree testing were used 
iteratively to ensure the question-
naire’s explanatory power was re-
tained as each item was removed. 
Cronbach a was calculated for the 
revised scale.

Development and Testing of a 
Scoring System
Items remaining in the instru-
ment were summed to create a to-
tal score (negatively-worded items 
were reverse-scored). Within each 
subscale, remaining items were 
summed (without weighting) to cre-
ate a domain score. Total scores of 
participants were evaluated for as-
sociations with demographic factors 
using Pearsons’ correlations (for 
continuous variables) and indepen-
dent-samples t-tests (for categori-
cal variables). Analysis of variance 
(ANOVA) was used to determine 
whether demographic differences 
in total scoring persisted after con-
trolling for students’ choice of fam-
ily medicine or another specialty. 
Binary logistic regression was used 
to evaluate whether the total score 
was predictive of family medicine 
specialty choice after controlling for 
demographic variables, including 
gender, age, size of hometown, fam-
ily income, anticipated education-
al debt, race/ethnicity, and medical 
school. Scatterplots were created of 
total scores to look for natural score 
break point(s). Sensitivity, specificity, 
positive predictive value, and neg-
ative predictive value of the score 
were calculated.

The study was exempt from re-
view by the Michigan State Uni-
versity Institutional Review Board. 
When possible, the demographic 

characteristics of participating stu-
dents were compared to national 
samples of US medical students us-
ing χ2 goodness-of-fit tests.

Results
Figure 1 summarizes methodology 
and results. Six medical students 
participated in the direct observa-
tion assessment. Based on this con-
tent validity evaluation, one new 
item was removed from the instru-
ment because students found it to be 
confusing. All other new items were 
clearly understood by all students.

Sixteen medical schools participat-
ed, including eleven public schools 
and five private schools, across sev-
eral regions of the country. One of 
these (Michigan State University 
College of Osteopathic Medicine) 
was an osteopathic medical school. 
In total, 1,188 fourth-year medical 
students submitted usable survey 
data (response rate=41.8%). The re-
sponse rate at each institution var-
ied from 27.7% to 54.5% (median 
response rate=41.0%). Demograph-
ics of respondents and all US medi-
cal students are shown in Table 1. 
Compared to all US medical stu-
dents, respondents were more like-
ly to be female, Caucasian, and plan 
family medicine careers (P<.01). 

All items from the previously 
developed questionnaire were an-
swered more favorably by students 
planning family medicine careers 
than students planning careers in 
other specialties (P<.001), as were 
the three retained pilot items mea-
suring control (P<.05) and one pi-
lot item measuring time off (P=.02). 
Three pilot questions measuring 
time off were not answered differ-
ently by students intending family 
medicine careers and were removed. 

Principal components analysis 
was performed multiple times in an 
iterative fashion as the question-
naire was modified. Sample size was 
adequate for factor analysis (Kaiser-
Meyer-Olkin Measure of Sampling 
Adequacy=0.876; Bartlett’s Test of 
Spherity <0.001; subject-to-item ra-
tio=57:1). After removal of items 
failing criterion validity testing, 

principal components analysis re-
vealed the presence of four compo-
nents with eigenvalues exceeding 
one, cumulatively explaining 24.8%, 
36.5%, 43.4%, and 49.2% of the vari-
ance, respectively. The Scree plot 
demonstrated a clear break after 
four factors. All retained instrument 
items contributed substantially to at 
least one of these four components. 

Within each subscale, all interitem 
correlations were above 0.2. Twelve 
items were identified with high int-
eritem correlations with other items 
(>0.4). These items had topical simi-
larity to the correlated questions. For 
example, the three remaining piloted 
controllable lifestyle items had inter-
item correlations between 0.43 and 
0.51. Six of these 12 items could be 
removed without degrading the vari-
ance explained by the instrument. 
One additional item was removed in 
order to increase the Cronbach a and 
improve the proportion of variance 
explained by the instrument. The fi-
nal instrument contained four com-
ponents with eigenvalues exceeding 
one, cumulatively explaining 26.8%, 
37.0%, 45.3%, and 52.7% of the vari-
ance. Cronbach a of the final 14-item 
questionnaire was 0.767. Correlation 
matrix is displayed in the appendix  
(https://journals.stfm.org/media/2353/
phillips-appendix1-may2019.pdf).

The final questionnaire includes 
items in six topical domains (rela-
tionships, competence and exper-
tise, lifestyle, research, importance, 
and shortage). With one exception, 
responses of students planning fam-
ily medicine careers had smaller 
standard deviations, indicating less 
variation in responses compared to 
students planning other careers. 
The questionnaire has a hypotheti-
cal score range of 25 to 70. Among 
all students, scores had a normal dis-
tribution. Among students planning 
family medicine careers, scores were 
also normally distributed, but most 
students had a score of 56 or higher 
(Figure 2). Among students planning 
FM careers, 78% had scores of 56 or 
above, but among students planning 
other careers, only 35% of students 
had scores of 56 or above. Thus, 56 
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was chosen as an arbitrary break 
point for sensitivity and specificity 
analyses. A score of 56 or above was 
78.1% sensitive for a student choos-
ing family medicine, and in this 
population, a score below 56 had a 
negative predictive value of 0.919 
and a negative likelihood ratio of 
0.218. However, this cutoff was only 
65.3% specific; a score of 56 or high-
er had a positive predictive value of 
only 0.372 and a positive likelihood 

ratio of only 2.25. Figure 3 shows 
score distribution by percentile. Ta-
ble 2 displays individual items, aver-
age scores for each item, and average 
scores for each domain.

There were no significant relation-
ships between score and students’ 
race and ethnicity, anticipated edu-
cational debt levels, income of family 
of origin, or age. Women had slight-
ly higher scores than men (55 vs 
54, P<.01). Students who described 

themselves as being from rural com-
munities had higher scores than 
those from other types of communi-
ties (self-described large city, small 
city, suburban, or small-town origin), 
but this difference was not signifi-
cant (56 vs 54, P=.13).

In ANOVA analysis, a significant 
interaction effect was detected be-
tween size of hometown and choice 
of family medicine career; similarly, 
a significant interaction effect was 

Figure 1. Development, Validation and Testing of Family Medicine Attitudes Instrument 

Direct observation 
assessment (content 
validity)  

Initial questionnaire (17 items) 

Individual items correlated with students’ intentions to 
match in family medicine (criterion validity) 

25‐item questionnaire administered to 1,188 
students from 16 medical schools  

8 new items created about family medicine lifestyle  

One 
item 
removed 

Three items removed 
(all newly developed) 

Principle components analyses performed. Items with high inter‐item 
correlations identified and iteratively removed in order to shorten 
questionnaire. Items removed to improve Cronbach alpha. 

Seven items 
removed 

Final questionnaire (14 items) scored for each student. Natural break point (score of 56) identified 
for students intending to match in family medicine. 

Sensitivity and specificity analyses 
performed; positive predictive value and 
negative predictive value calculated 

Demographic analyses 
performed (ANOVA and t‐tests) 

Women score higher than men; no other significant 
demographic differences 

Score of 56 or higher: 
78.1% sensitive
65.3% specific
Positive predictive value = 0.372
Negative predictive value = 0.919

Regression analysis performed  Score independently predicts intention to match 
in family medicine (OR=1.289; CI 1.223‐1.347) 

Figure 1: Development, Validation, and Testing of Family Medicine Attitudes Instrument
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detected between gender and choice 
of family medicine. Thus, two sep-
arate independent-samples t-tests 
were conducted to evaluate wheth-
er rural and nonrural students had 
different scores, and two separate in-
dependent-samples t-tests were con-
ducted to evaluate whether male and 
female students had different scores. 
There was no relationship between 
rural status and score when the FM 
and non-FM samples were analyzed 

separately. However, the small effect 
of gender on score persisted. Among 
students interested in FM, women 
had higher scores than men (60 vs 
58, P=.021); similarly, among stu-
dents not interested in FM, women 
had higher scores (54 vs 53, P<.01). 

In regression analysis, student 
medical school (P=.003), race/eth-
nicity (P=.014), and questionnaire 
score (P<.001) were independent pre-
dictors of choosing family medicine. 

Gender, age, anticipated education-
al debt, size of hometown, and fam-
ily income were not independently 
predictive of choosing family medi-
cine. The odds ratio for total score 
was 1.289 (confidence interval 1.223-
1.347). This indicates that if all other 
factors were held equal, an increase 
in questionnaire score by one point 
increased the odds of choosing fam-
ily medicine by 29%.

Table 1: Questionnaire Respondents’ Self-Reported Characteristics and Comparisons With All US Medical Students

Category Respondents1 (n=1,188) All US Medical Students

Female 51.2% (608)* 47.2%2

Mean age 27.5 (range 23-55)+ 23 (median at matriculation)3

Mean anticipated educational debt $183,346+ $190,6944

Median family income $100,000+ $125,0005

Married/long-term domestic 
partnership 35.4% (421) + 9.1% (common law, civil union, or legal 

marriage at matriculation)6

Intended match in family medicine 20.0% (238)* 8.7% (in 2017 match)7

Race/Ethnicity

White 71.5% (849)* 56.5%8

Asian 12.5% (148)* 20.8%7

Other 11.5% (137)* 17.1%7

African-American 4.5% (54) 5.6%7

Size of Hometown

Rural 12.3% (146)+

17.2% of students in matriculating class 
of 2013 indicated they were from rural 

communities on American Medical College 
Application Service applications9

Small town 20.1% (239)+

Small city/suburb 51.3% (609) +

Large city 12.7% (151) +

* Statistically significant difference, P<.01. 

+ Statistical significance could not be calculated (insufficient national data or direct comparison not possible).

1 Participating institutions: Florida Atlantic University Charles E. Schmidt College of Medicine, Loyola University Chicago Stritch School of 
Medicine, Medical College of Wisconsin, Medical University of South Carolina, Michigan State University College of Human Medicine, Michigan 
State University College of Osteopathic Medicine, The Ohio State University College of Medicine, Saint Louis University School of Medicine, Tufts 
University School of Medicine, University of Connecticut School of Medicine, University of Michigan Medical School, University of Minnesota Medical 
School, University of North Carolina School of Medicine, Wayne State University School of Medicine, West Virginia University School of Medicine, 
and Wright State University Boonshoft School of Medicine.

2 https://www.aamc.org/download/321470/data/factstablea7.pdf. Accessed July 21, 2018. Matriculating class of 2013-14 as proxy for graduating class 
of 2017.

3 https://www.aamc.org/download/450608/data/msq2015report.pdf. Accessed July 21, 2018. Matriculating class of 2013 as proxy for graduating class 
of 2017.

4 https://members.aamc.org/iweb/upload/2017%20Debt%20Fact%20Card.pdf. Accessed July 21, 2018. Graduating class of 2017.

5 https://www.aamc.org/download/474258/data/msq2016report.pdf. Accessed November 24, 2017. Matriculating Student Questionnaire 2016 All 
Schools Summary Report.

6 https://www.aamc.org/download/419782/data/msq2014report.pdf. Accessed February 26, 2017. Matriculating class of 2013.

7 https://www.nrmp.org/wp-content/uploads/2017/06/Main-Match-Results-and-Data-2017.pdf. Accessed July 21, 2018.

8 https://www.aamc.org/download/321536/data/factstableb4.pdf. Accessed July 21, 2018. Graduating classes of 2017.

9 Wendling A, Phillips J, Kovar-Gough I, Jones K, Shipman S. Understanding the Predictive Value of Medical School Applicants Rural Characteristics 
on Eventual Rural Practice. Presented at the AAMC Heathcare Workforce Research Conference, Tysons, Virginia, May 2018.
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Figure 2: Score Distribution of Students Intending Careers in Family Medicine
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Table 2: Final Instrument Items, Individual Item Scores, and Domain Scores

Topical Domain Item

Mean Item Score 
(Standard Deviation)*^

Mean Domain Score 
(Standard Deviation)+^

Students 
Planning FM 

Careers

Students 
Planning 

Other 
Careers

Students 
Planning FM 

Careers

Students 
Planning 

Other 
Careers

Relationships

To give good care, it is important to consider 
each patient in the context of his or her family. 4.57 (0.58) 4.35 (0.68)

9.06 (1.05) 8.52 (1.23)
Knowledge of family interactions is important 
in treating individual patients. 4.50 (0.58) 4.20 (0.66)

Competence and 
expertise

Family medicine requires knowledge that a 
subspecialist practice may not. 4.50 (0.59) 4.15 (0.81)

8.90 (1.05) 7.41 (1.51)
Family physicians’ work is complex and 
interesting. 4.42 (0.65) 3.28 (1.08)

Lifestyle

Family physicians enjoy their work. 4.15 (0.66) 3.72 (0.72)

11.86 (1.51) 10.57 (1.84)
Family medicine provides a physician with 
enough income to live well. 4.20 (0.85) 3.68 (0.98)

Family physicians can usually decide how much 
they want to work. 3.52 (0.85) 3.19 (0.93)

Research

Research to improve health happens very often 
in primary care settings. 3.79 (0.88) 3.51 (0.85)

7.58 (1.46) 6.78 (1.56)
Research-oriented students should probably not 
consider family medicine careers.** 3.80 (0.87) 3.31 (1.02)

Importance

Family physicians provide only a small fraction 
of all health care delivered in the United 
States.**

4.36 (0.76) 4.08 (0.83)
8.03 (1.35) 7.43 (1.51)

In the United States, people don’t rely on family 
physicians when they are very sick.** 3.67 (0.98) 3.37 (1.08)

Shortage

The United States has a very serious shortage 
of primary care physicians. 4.53 (0.63) 4.35 (0.69)

13.51 (1.58) 12.58 (1.71)

The United States would provide better for its 
people if more medical students chose primary 
care.

4.48 (0.69) 4.05 (0.89)

The United States health care system can only 
work well with family physicians playing an 
integral part.

4.54 (0.69) 4.21 (0.74)

Total score 58.93 (5.11) 53.30 (5.60)

* Items scored on a scale of 1-5, as follows: 1=strongly disagree; 2=disagree; 3=; 4=agree; 5=strongly agree.

+ Domain scores created by summing the scores of the items.

^All differences statistically significant (P<.01).

** Scoring is reversed (negatively worded item).

Discussion
The Family Medicine Attitudes In-
strument presented here reliably 
identifies US fourth-year medical 
students with a positive attitude 
toward family medicine. The sur-
vey includes domains addressing 
multiple aspects of student views 
of the specialty, and demonstrates 
both content and construct validi-
ty. Importantly, the overall survey 

demonstrates criterion validity, 
which allows identification of stu-
dents that have an increased likeli-
hood of selecting family medicine as 
a career choice. This valid and reli-
able tool for measuring student at-
titudes toward family medicine has 
the potential to evaluate the impact 
of learning environment, educational 
interventions, and criterion factors 
on student attitudes. We anticipate 

that this instrument will be useful 
in work that aims to increase the 
likelihood of students selecting fam-
ily medicine as a career, ultimately 
strengthening the family medicine 
workforce in the United States.

However, this study has limita-
tions. Participating institutions were 
located in the Midwest, East Coast 
and South, which may limit general-
izability to Western or Pacific Coast 
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institutions. The instrument may 
not be valid in assessing attitudes 
toward family medicine in other 
countries. Only one of the partici-
pating institutions was osteopathic, 
which may limit generalizability to 
osteopathic institutions. Future re-
search should examine the validity 
of this tool in these settings. Our re-
spondents also were less racially di-
verse than US medical students as 
a whole. However, we found no re-
lationships between scores and stu-
dent race and ethnicity, which should 
allow for application of this survey 
in more diverse populations of US 
medical students. Finally, because 
participation was voluntary, students 
with favorable views of family med-
icine may have been more likely to 
complete the survey than those with 
less favorable views, introducing the 
potential for participation bias.  

The instrument needs further 
testing before it can be applied or 
used in some contexts. Because the 
questions have only been tested by 
fourth-year medical students, we 
do not know whether they will pre-
dict family medicine career choic-
es among more junior students, or 
those who have not yet been admit-
ted to medical school. Our content 
analysis indicates that these stu-
dents will understand the items, but 
they may not be associated with ulti-
mate specialty choice. A positive re-
sponse to the questionnaire requires 
some knowledge of the specialty, the 
nature of research and patient care, 
and the health care system, which 
early students may not have. Future 
research should examine the predic-
tive power of the Family Medicine 
Attitudes Instrument across the con-
tinuum of medical education.

We also do not know whether 
attitudes measured by the instru-
ment are modifiable over the course 
of medical school. Some of the instru-
ment items reflect as much about 
the student as the specialty. An ex-
ample is the statement, “Family 
medicine provides a physician with 
enough income to live well.” This 

item is imbued with the students’ 
values and may or may not change 
with curricular interventions. 

In conclusion, the authors have 
developed a validated instrument 
measuring medical students’ atti-
tudes toward family medicine. The 
true utility of the instrument will 
only become evident with additional 
use and evaluation. The instrument 
and the scoring system have been 
published on the Society of Teach-
ers of Family Medicine Resource Li-
brary and are freely available to the 
public for use.27
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