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Introduction: Identifying and training students who choose family medicine careers is essential to meeting
primary care workforce needs in the United States. Medical students’ positive attitudes toward family
medicine are associated with students’ choice of family medicine as a specialty. This study sought to
refine a previously tested questionnaire assessing US medical students’ attitudes toward family medicine
by shortening the questionnaire to make it more useful in educational practice and research settings.

Methods: We refined our existing 14-item questionnaire by item analysis and validation. We conducted
item analysis using a graded response model approach after identifying the unidimensionality of the
original scale. We selected items based on their item discrimination parameters and item information
levels, and calculated the correlation between specialty choice and family medicine attitudes score to
evaluate criterion validity.

Results: Exploratory factor analyses indicated the questionnaire is unidimensional. Among the original 14
items, 10 items had high item discrimination parameters and low standard error of measurement. These
10 items contribute the most to distinguishing individuals’ differences in family medicine attitudes and
were selected for inclusion in the short-form questionnaire (FMAQ-S). The point-biserial correlation
between the short-form scale and students’ choice of family medicine was 0.378, which provides
supporting evidence for criterion validity.

Conclusion: The FMAQ-S is a concise and validated measure for assessing medical student attitudes
toward family medicine. This abbreviated questionnaire can be used by medical educators to identify
students for specific programming or interventions intended to support family medicine specialty choice.

Introduction

In 2018, eight family medicine organizations pledged to work toward a goal: 25% of US medical school
graduates specializing in family medicine by 2030." Identifying students with positive attitudes toward family
medicine is important for reaching this goal, since positive attitudes are associated with family medicine
choice? and measuring attitude changes helps identify the impact of educational programs. Previously, we
developed and validated the family medicine attitudes questionnaire (FMAQ).23 A shorter version of this
questionnaire, with similar psychometric accuracy, may be more useful.*
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We used the Item Response Theory (IRT) Graded Response Model (GRM)?® to create a short-form version
(FMAQ-S) of the FMAQ. We did not approach this study with a specific number of items in mind, but rather used
an empiric process to shorten the instrument as much as was feasible, without deteriorating its quality. The
original 14-item instrument assessed attitudes across multiple topical domains: importance, relationships,
competence and expertise, research, lifestyle, and shortage.?? In this analysis, favoring brevity, we approached
attitude as a unidimensional construct and selected items with sound item parameters without seeking to
balance the number of items by domain.

Methods

Data

We reanalyzed data collected in 2017 from 1,188 fourth-year medical students attending 16 US medical
schools. Complete details of the original data collection and student demographics were published previously.?
This study was exempt from review by the Michigan State University Institutional Review Board.

We divided collected data into two groups: developmental and validation samples (594 students each). We

used the developmental sample to identify items from the original FMAQ? that best differentiated attitudes

toward family medicine. The validation sample was used to generate evidence supporting the validity of the
new FMAQ-S. We used x? analyses to compare the two samples’ self-reported demographic characteristics
(race/ethnicity, gender, age, income of family of origin, anticipated educational debt, hometown size).

Item Analysis and Validation

IRT assumes all items within an instrument measure one single latent trait.® Here, the latent trait () is attitude
toward family medicine. The GRM typically has two types of item parameters: discrimination (denoted as a)
and difficulty (denoted as b) parameters. The item discrimination parameter indicates the degree to which a
specific item differentiates individuals with different levels of a latent trait.” The item difficulty (location)
parameter (b;) represents the boundary on the continuum of a latent trait for each response category i. Hence,
for an item with five response categories (eg, from strongly disagree to strongly agree), there are four category
boundaries and four corresponding difficulty parameters.

We first assessed dimensionality of family medicine attitudes using exploratory factor analysis (EFA), then
conducted item analyses to identify items that more effectively distinguished attitudes and had higher levels of
precision. Items’ discrimination parameters (a; for item i) and item information functions (/;[6]) were used as
selection criteria. We selected items with higher discrimination parameters, as a larger a indicates that an item
better distinguishes attitude differences.? We then assessed the item information function, choosing items that
provided more information (precision) across the latent trait continuum (attitude). We selected items that
provided the most information across the latent trait continuum to construct a questionnaire that captured a
range of attitudes toward family medicine, rather than one with a maximum measurement accuracy at one
specific cut score. We then compared the new and original questionnaires’ test information functions. To
assess the new questionnaire’s validity, we analyzed the point-biserial correlation between average
questionnaire scores and medical students’ intention to specialize in family medicine for both versions.

Results

There were no statistically significant demographic differences between the two sample groups.

Assessing Dimensionality

The Kaiser-Meyer-Olkin (KMO) test value for the original FMAQ was 0.83; values close to 1 indicate the
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interrelationship between items is adequate for EFA.8 The eigenvalues also supported the unidimensionality of
the original FMAQ (Figure 1). The first factor’s eigenvalue was 3.50; the others were <1. The scree plot shows
eigenvalues dropping steeply after one factor, meaning the first factor explained about 49% of variance. The
initial FMAQ can therefore be considered unidimensional.®

Item Analysis for the FMAQ-S

Table 1 shows item analysis results using a GRM approach. Each item uses a 5-point scale, with responses
ranging from “strongly disagree” to “strongly agree.” Thus, each item has four location parameters (b1, b2, b3,
and b4) and a slope (a) parameter that indicate how well the item discriminates attitudes. Location b1 is the
point where the probability of selecting “strongly disagree” or higher is 50%. Similarly, b2, b3, and b4 represent
the locations where the probability to respond “disagree” or higher, “unsure” or higher, and “agree” or higher,
respectively, are 50%.

The discrimination parameters for the 14 original FMAQ items ranged between 0.19 and 1.84. Iltems 2, 3, 6, and
12 had lower parameters (0.19, 0.96, 0.99, and 0.74, respectively) than other items, and provided less item
information, (I<.3) across the latent trait’s points (Table 1, Figure 2). Thus, these four items were excluded from
the FMAQ-S and the remaining 10 items were advanced to the validation phase.

Validation of Selected Items

Descriptive statistics and topical domains of the remaining 10 items are presented in Table 2. On the 5-point
scale (strongly disagree/disagree/unsure/agree/strongly agree), means ranged from 3.38-4.36 and standard
deviations ranged from 0.66-1.12. Cronbach a for the abbreviated scale in this sample was .78, indicating
acceptable internal consistency, comparable to the .77 Cronbach a of the original instrument.

Test Information Function

Figure 3a illustrates test information functions and standard errors of measurement for the new FMAQ-S. This
questionnaire shows acceptable information and standard error of measurement levels (6=-4~2), suggesting it
can accurately assess attitudes toward family medicine. The FMAQ-S scale exhibits a similar test information
function pattern as the original FMAQ (Figure 3b). A test’s information is the sum of the information function of
all the items, so the total test information increases concurrently with the number of items. The reduced
number of items in the FMAQ-S means that its slightly lower / values compared to the original FMAQ are
acceptable.

Criterion Validity

We analyzed the correlation between the FMAQ’s mean score and students’ intentions to specialize in family
medicine to assess the FMAQ-S’s criterion validity. We used point-biserial correlation since this correlation is
between an approximation of a continuous-level and a binary variable. The correlation between the FMAQ-S
mean score and students’ specialty choice is 0.378, similar to the correlation in the original FMAQ (0.383,
P<.01), suggesting the FMAQ-S captures the relationship between scores and intentions well.

Conclusions

The 10-item FMAQ-S is a concise measure for assessing medical students’ attitudes toward family medicine. It
has precision and criterion validity comparable to the original FMAQ and may be easier to use in research and
practice. The FMAQ-S will be valuable for evaluating the impact of educational programs on students’ attitudes
toward family medicine.

Nevertheless, educational researchers should be aware of the instrument’s limitations. First, the instrument
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was developed using fourth-year students in the United States, and has not been tested among other
populations. Second, the FMAQ-S was developed among students with a wide range of attitudes towards

family medicine, and is most appropriate for use with students with wide-ranging attitudes.

Tables and Figures

Figure 1: Scree Plot of Extracted Factors for the Original Family Medicine Attitudes
Questionnaire, With Eigenvalues and Explained Variances by the Number of Factors

o
-
w
-
©
N7
S
w
o
0 5 10 15
Factor Number
Factor Eigenvalue Difference Proportion (%) Cumulative
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Factor 1 3.50 2.53 48.49 48.49
Factor 2 0.97 0.21 13.48 61.97
Factor 3 0.76 0.26 10.55 72.52
Factor 4 0.50 0.12 6.98 79.50
Factor 5 0.39 0.14 5.38 84.88
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Table 1: Item Parameters for the Original 14 ltems on the Family
Medicine Attitudes Questionnaire (n=549)

ltem a b1 b2 b3 b4
*1. Family physicians provide only a small fraction of all health care delivered in the ) g §
United States, 1.14 5.53 2.82 2.1 0.69
2. Family physicians can usually decide how much they want to work. 0.19 -19.52 | -5.57 0.07 17.23
3. The United States would provide better for its people if more medical students
chose primary care. 0.96 -5.19 -3.23 -1.79 0.65
4. To give good care, it is important to consider each patient in the context of his or 151 } 362 239 0.06
her family. : ) : :
5. Family medicine requires knowledge that a subspecialist practice may not. 1.40 -4.41 -2.84 -2.05 0.44
6. The United States has a very serious shortage of primary care physicians. 0.99 -5.79 -4.41 -2.76 0.11
*7. Research-oriented students should probably not consider family medicine
careers. 1.32 -2.99 -1.25 -048 2.09
8. Family medicine provides a physician with enough income to live well. 1.03 -3.67 -2.21 -1.15 1.57
9. The US health care system can only work well with family physicians playing an } g }
integral part. 1.64 4.72 2.84 1.74 0.29
10. Research to improve health happens very often in primary care settings. 1.09 -5.05 -2.22 -0.60 217
11. Family physicians’ work is complex and interesting. 1.84 -242 -1.04 -0.62 1.31
*12. In the United States, people don’t rely on family physicians when they are very 0.74 447 175 081 3.04
sick. : : : : :
13. Knowledge of family interactions is important in treating individual patients. 1.43 - -3.33 -2.31 043
14. Family physicians enjoy their work. 1.02 536 -3.36 125 208

a=ltem discrimination (slope) parameter; b=item difficulty (location) parameter.
* Reverse-coded items
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Figure 2: Item Information Functions of Original 14 ltems of Family Medicine Attitudes Questionnaire
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Q1-Q14 indicate item information function for items 1-14, respectively.

Table 2: Item Topical Domains and Descriptive Statistics

- - Standard
Topical Domain Mean Deviation
Family physicians provide only a small fraction of all health care delivered in
Importance the United States.* 4.09 088
To give good care, it is important to consider each patient in the context of his 436 0.72
; i her family. ) |
Relationships or Y
Knowledge of family interactions is important in treating individual patients. 422 0.66
Competence and Family medicine requires knowledge that a subspecialist practice may not. 4.18 0.83
expertise Family physicians’ work is complex and interesting. 346 112
Research-oriented students should probably not consider family medicine 3.38 101
Research careers. ] '
Research to improve health happens very often in primary care settings. 3.53 0.86
Lifestyl Family medicine provides a physician with enough income to live well. 3.80 0.97
ifestyle
Family physicians enjoy their work. 3.78 0.72
The US health care system can only work well with family physicians playing
Shortage an integral part. 4.28 0.75

* Reverse-coded items
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Figure 3: Test Information Function and Standard Error of Measurement for the Scale’s Short Form
(FMAQ-S). Comparison Between Test Information Function for Short and Long Forms of the FMAQ

a) Test information function and standard error of measurement, FMAQ-S
- o
© -
-~
Lo —
- 5
2 i
(] el
E~ - F95
o
< 8
n
™ - - 0
o -
-
T T T T T
-4 Z 0 2 4
Theta
l Test information Standard error
b) Test information function, FMAQ and FMAQ-S
Short-Form Original scale
NEA N\
[\ / \
\ [\
o
/ \/\ \ / \\/\\
i
/ \‘\ / \
/ \\ wd/ \
[ < \
3 \ % \
Ew \ E
g \ g \
£ \\ £, \‘
. \ \
\ o \
\ \
\ \
" \
4 2 0 2 4 4 2 0 2 4
Theta Theta

Acknowledgments

Presentations: This study was presented at STFM Annual Conference on Medical Student Education, January

2021 (virtual).

Corresponding Author
Julie P. Phillips, MD, MPH

Sparrow-MSU Family Medicine Residency Program, 1200 E Michigan Ave, Suite 200, Lansing MI 48824,

734-765-5363.
Phill530@msu.edu

primer-5-21

7 of 8



Author Affiliations

Hana Kang, PhD - Graduate School of Education, University of California Riverside

Jacob Prunuske, MD, MSPH - Medical College of Wisconsin-Central Wisconsin, Wausau, WI

Andrea L. Wendling, MD - Department of Family Medicine, Michigan State University College of Human
Medicine, East Lansing, M

Jennifer Edwards-Johnson, DO, MPH - Sparrow-MSU Family Medicine Residency Program | and Department of
Family Medicine, Michigan State University College of Human Medicine, East Lansing, Ml

Julie P. Phillips, MD, MPH - Sparrow-MSU Family Medicine Residency Program | and Department of Family
Medicine, Michigan State University College of Human Medicine, East Lansing, Mi

References

1. Galke C, Clements DS. 25 X 2030: anticipating the impact. Ann Fam Med. 2019;17(3):277-278.
doi:10.1370/afm.2402

2. Phillips JP, Prunuske J, Fitzpatrick L, Mavis B. The family medicine attitudes questionnaire: a valid
instrument to assess student attitudes toward family medicine. Fam Med. 2019;51(6):493-501.
doi:10.22454/FamMed.2019.957692

3. Phillips J, Prunuske J, Fitzpatrick L, Mavis B. Initial development and validation of a family journal of
educational statistics and PubMed medicine attitudes questionnaire. Fam Med. 2018;50(1):47-51.
doi:10.22454/FamMed.2018.293942

4. Weirich S, Hecht M, Penk C, Roppelt A, Bohme K. Item position effects are moderated by changes in test-
taking effort. Appl Psychol Meas. 2017;41(2):115-129. doi:10.1177/0146621616676791

5. Samejima F. Graded response model. In: van der Linden WJ, Hambleton RK, eds. Handbook of modern
item response theory. New York, NY: Springer; 1997:85-100. doi:10.1007/978-1-4757-2691-6_5

6. De Ayala RJ, ed. The theory and practice of item response theory. New York, NY: Guilford Publications;
2013.

7. Baker FB, Kim S-H. Item Response Theory: Parameter Estimation Techniques. 2nd ed. Boca Raton, FL:
CRC Press; 2004. doi:10.1201/9781482276725

8. Embretson SE. The new rules of measurement. Psychol Assess. 1996;8(4):341-349.
doi:10.1037/1040-3590.8.4.341

9. Reckase MD. Unifactor latent trait models applied to multifactor tests: results and implications. J Educ
Stat. 1979;4(3):207-230. doi:10.3102/10769986004003207

Copyright © 2021 by the Society of Teachers of Family Medicine

primer-5-21

8of 8



