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ABSTRACT
Background and Objective: The associations between training length and clinical
knowledge are unknown. We compared family medicine in-training examination
(ITE) scores among residents who trained in 3- versus 4-year programs and to
national averages over time.

Methods: In this prospective case-control study, we compared the ITE scores of
318 consenting residents in 3-year programs to 243 who completed 4 years of
training between 2013 through 2019. We obtained scores from the American Board
of Family Medicine. The primary analyses involved comparing scores within each
academic year according to length of training. We used multivariable linear mixed
effects regressionmodels adjusted for covariates. We performed simulationmodels
to predict ITE scores after 4 years of training among residents who underwent only
3 years of training.

Results: At baseline postgraduate year-1 (PGY1), the estimated mean ITE scores
were 408.5 for 4-year programs and 386.5 for 3-year programs, a 21.9 point
difference (95% CI=10.1–33.8). At PGY2 and PGY3, 4-year programs scored 15.0
points higher and 15.6 points higher, respectively.When extrapolating an estimated
mean ITE score for 3-year programs, 4-year programs would still score 29.4 points
higher (95% CI=15.0–43.8). Our trend analysis revealed those in 4-year programs
had a slightly lesser slope increase compared to 3-year programs in the first 2 years.
Their drop-off in ITE scores is less steep in later years, though these differences
were not statistically significant.

Conclusions: While we found significantly higher absolute ITE scores in 4 versus
3-year programs, these increases in PGY2, PGY3 and PGY4 may be due to initial
differences in PGY1 scores. Additional research is needed to support a decision to
change the length of family medicine training.

INTRODUCTION
In-training examination (ITE) scores provide formative
assessments of residents’ progression toward developing
clinical knowledge needed to practice independently, and
provide residency programs with comparative data to help
determine if a program is meeting its educational objectives. 1

In family medicine, the ITE has been found to be predictive
of performance on the American Board of Family Medicine
(ABFM) Certification Examination,2 also reported in other
disciplines. 3,4 Studies that have examined factors that predict
ITE scores have found that being married and having higher
prior examinations scores (eg, United StatesMedical Licensing
ExamStep 1 andStep 2)were predictive of higher ITE scores,5–8

while having a high debt load, being an international medical
school graduate, having trained in an osteopathic versus
allopathic program, and underrepresented race/ethnicity were
predictive of lower ITE scores.9,10

Studies of ITE in family medicine have examined how
predictive scores are when taken in the first year of residency
compared to the second year 11 or beyond,2 the impact of
educational interventions for at-risk residents, 12 andhowedu-
cational innovations in residency trainingaffected ITEscores. 13

O’Neill et al2 specifically examined how resident performance
on the ITEdifferedover timeand found that examscores tend to
increase annually, though the average increase lessens in each
successive year. Shokar examined an educational intervention
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for at-risk residents, which increased ITE scores, though
not statistically, 12 and Waller, et al examined the impact of
educational innovations as part of the Preparing the Personal
Physician for Practice project, which found that residency
education redesign did not negatively affect ITE scores. 13

The Length of Training Pilot Study (LoTP) in family
medicine has as one of its research questions, “What associ-
ations exist between length of training and residents’ clinical
knowledge?” 14 To address this question, we partneredwith the
ABFM to examine ITE scores of residents undertaking 3 versus
4 years of training at anLoTP site to explore thehypothesis that
no significant differences in clinical knowledge scores would
be found among residents who underwent 3 versus 4 years of
training.

METHODS
The Length of Training Pilot

The LoTP is a mixed-methods prospective case-control pilot
study running from 2013-2023 designed to assess several
associations between the length of residency training in family
medicine and learner outcomes, such as scope of practice, pre-
paredness for independent practice and clinical knowledge. 14

Residency programs that had already transitioned to 4 years
of training or that were planning to do so applied for the
pilot in 2012. Those selected included six civilian programs
and four Navy programs. The 4-year (4YR) civilian programs
were matched to 3-year programs (3YR) based on region, size,
and continuity clinic setting. Because of the large size of one
4YR program, two 3YR programs were matched to it to ensure
equivalent numbers of residents in 3YR and 4YR groups.

A total of 17 residency programs, all in good standing
with the Accreditation Council for Graduate Medical Education
and who agreed to participate in required evaluation activities,
were selected to participate (seven 3YR civilian programs, six
4YR civilian programs, and four Navy programs). We excluded
Navy programs in these analyses because their training setting
and content differs from civilian programs. The 4YR programs
included two university-based programs, which were located
at and administered by Universities that include a medical
school as well as residency programs. It also included four
community-based programs, which are sponsored by their
local hospitals but have an affiliation with medical schools
in their region. They ranged in size from six to 22 residents
per year. Four of the six 4YR programs required 4 years of
training for all graduates, while two offered an optional fourth
year of training where residents knew at the time of entry
to the program that completing a fourth year was possible.
Alterations in curriculum varied in the programs undertaking
4 years of training. 3YR programs included two that were
university based, four that were community based, medical
school affiliated, and one community based, nonaffiliated, and
ranged in size from six to 11 residents per year.

All LoTP evaluation activities are overseen by researchers
in the Department of Family Medicine at Oregon Health &
Science University (OHSU). All LoTP programs obtained local

Institutional Review Board (IRB) approval, and OHSUs IRB
grantedaneducational exemption toobtaindata fromthe study
sites (IRB #9770). All participating residents were invited to
consent to allow their deidentified data on their ITE scores to be
shared with OHSU under a data use agreement between OHSU
and the ABFM.

The Family Medicine In-Training Examination and Data
Ascertainment
The ITE consists of 200 multiple-choice questions written by
ABFM board-certified family physicians who are in private
practice or work in an academic setting. 1 Before administra-
tion, all questions are reviewed by a committee consisting
of current or former residency program directors. The ITE is
administered using an online format to approximately 10,000
residents from just over 700 residency programs each year
in late October, and the number of residents in each year of
residency is fairly evenly distributed. 1 The possible range of
scores for the ITE is 200-800.

We obtained ITE scores for all consenting residents in
the LoTP programs for 2013-2019 from the ABFM via a
secure, password-protected file. This included 278 consenting
residents in 3YR programs and 322 in 4YR programs. Thirteen
residents (4.5%) did not consent from 3YR programs and
16 (4.7%) did not consent from 4YR programs, and were
excluded, leaving data on 600 (90.8% of the full sample).
We included resident cohorts for those in an LoTP residency
program between 2013 and 2019 and categorized them as PGY1,
PGY2, PGY3, and PGY4 for each examination year. Residents’
demographic information included age, gender identity, race,
ethnicity, marital and parental status, attended US medical
school, and debt load.

Statistical Analyses
We used descriptive statistics to characterize residents’ demo-
graphic information by length of training group, including
means, standard deviations, frequencies, and percentages.
We analyzed continuous variables comparing the two groups
using independent samples t tests and χ2 tests for categorical
variables. To test the association between ITE scores and
length of training, we used two analytic approaches. The first
was conducted at the program level and utilized an intent-
to-treat analysis 15 where residents in 3YR control programs
were compared to residents in 4YR programs at baseline
(PGY1), year 2 (PGY2), and year 3 (PGY3). The second approach
was conducted at the resident level, and utilized an as-
treated analysis (16) where only residents enrolled in and who
completed 4 years of training are included. We removed 44
(13.7%) residents in 4YR programs who graduated after 3 years
of training (though they are shown in Appendix Figures 1 and 2
showingmean ITE scores over time for comprehensiveness).

Data visualizations of ITE scores were composed of: (1)
residents who completed 3 years of training in 3YR control
programs, (2) residentswho completed 3 years of training even
though they trained in 4YR programs; and (3) residents who
completed 4 years of training in 4YR programs, according to
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training year. Additional visualizations included ITE score by
training year among individual programs to assess variance.

We compared the ITE scores between study groups during
their last year of training (third year is the last year of
a 3YR program, the last year of a 4YR program includes
those who graduate in either their third or fourth year in
the intent-to-treat scenario) and during their third year of
training (third year of a 4YR program and third year of
a 3YR program). Unadjusted differences in the mean and
standard deviation of ITE scores were reported, along with the
mean difference between 4YR and 3YR programs (along with
their 95% confidence interval). Lastly, we reported whether
differences of mean ITE scores between two groups were
meaningful using the approach identified by Norman, et al, 16

defined as when amean difference in ITE scores is greater than
one-half of the pooled standard deviation.

Next, we utilized a mixed-effects linear regression model
where ITE scores were denoted as the dependent variable.
In particular, we assumed that ITE scores follow a quadratic
trend as number of training year progresses. We included
the interaction term between two programs (4YR and 3YR
programs) and training time (by year) in the model to assess
the slopes’ difference between study groups after adjusting for
age, race, ethnicity, marital and parental status, status as a
US medical school graduate, debt load, and examination year.
We accounted for repeated measures by random intercepts at
the individual participant level. We reported the linear slope
and quadratic slope terms only, the remaining covariates and
their estimations can be seen in Appendices A and B. To assess
differences in ITE scores at PGY1 through PGY3, we derived
estimated marginal means and 95% confidence intervals (CI)
from the aforementioned models and were estimated for each
training year and program. For PGY4, the fourth-year’s ITE
scores from 3YR program participants were extrapolated to
compare against the fourth year of 4YR program participants.

National ITE data were analyzed by the ABFM (years 2013
through 2019). Residents from the LoTP programs are included
in the national data, including nonconsenting residents and
those in Navy programs. The increases noted between 2013 and
2015 in national data reflect the implementation period of the
fourth year of training. The P values reflect a trend analysis
illustrating how exam scores changed from year to year.

RESULTS
Residents in 3YR programs were older than those in 4YR
programs on average (29.6 years vs 28.9 years), and residents
in all study groups were predominantly female, non-Hispanic
White, single, not parents, US medical school graduates, and
had a debt load greater than $150,000, though other than
age and debt load, none of these findings were statistically
different in either the program-level analysis or the resident-
level analysis (Table 1).

Residents training in a 4YR program scored higher than
those in 3YR programs in the first year, PGY1 (4YR of 431.6
vs 3YR of 406.4; Appendix Figure 1). 4YR program residents

continued scoring higher than their counterparts from 3YR
programs in PGY2 and PGY3; and their scores increased in their
last year of training to an average score of 525.4 compared
to 484.0 among residents in 3YR programs in their last year
of training. Although residents in both programs consistently
increase their ITE scores as time progressed, visually, the slope
of 3YRprogramsbegins toflatten after PGY2,whereas the slope
of 4YR programs flattens after PGY3.

AppendixFigure2presents themeanunadjusted ITEscores
in the program-level analysis (intent-to-treat) according to
training year, and Appendix Figure 3 presents the mean unad-
justed ITE scores in the resident-level analysis (as-treated).
The large dots in both figures show individual resident mean
scores and the smaller dots represent individual programmean
scores. Both analytic approaches produce similar findings,
wherein all training years, residents in 4YR programs scored
higher than residents in 3YR programs on average and the
increase in scores between training years flattened in the final
year of training for both groups.

Unadjustedmeandifferences in ITE scores in the last train-
ingyearwere 37.5points to41.4pointshigher for4YRprograms
compared to 3YR programs in both the intent-to-treat and as-
treated scenarios, differences that were clinically meaningful
(Table 2). In the third year comparison, the 4YR programs’
scores were 30.8 points higher than the 3YR programs in
the intent-to-treat analysis and 31.5 points higher in the as-
treated analysis.

The covariate-adjusted linear mixed-effects models for
the program level analysis (intent-to-treat) show the esti-
mated model mean ITE scores and their 95% CI (Table 3).
Model output prior to postestimation procedures are shown
in Appendix Tables A and B. At baseline (PGY1), the estimated
mean ITE scores were 407.7 for 4YR programs and 387.7 for
3YR programs, a 20.0 point difference (95% CI=9.0–31.0). At
PGY2 and PGY3, 4YR programs scored 14.5 points higher and
15.4 points higher, respectively. Lastly, an extrapolated mean
ITEscore for the fourthyear from3YRprogramswas28.7points
lower (95% CI=14.9–42.6) compared to the fourth year of 4YR
programs.

The covariate-adjusted regression models for the
resident-level analysis (as-treated) show the estimated
marginal mean ITE scores and their 95% CI in Table 3. We
observed similar differences between groups at each timepoint
as in the intent-to-treat analyses.

Table 4 shows the linear slope term and the quadratic slope
term from full models. Full-model outputs with all covariates
are shown in Appendix Tables A and B. In the intent-to-treat
scenario, themain effect of thequadratic term(estimate=-13.6,
P<.001) suggests that 3YR programs had a curvilinear increase
in ITE scores over time (as demonstrated in Appendix Figure 2)
where the increase in ITE scores were rapid in the first 2 years
and then leveledoff inyears 3and4.Thecoefficient andP-value
of the interactionbetween thequadratic termand4YR indicator
(estimate=3.2, P=.397) suggests that participants in the 4YR
program saw a similar curvilinear trend as participants in the
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TABLE 1. Characteristics of Residents According to Length of Training at the Program Level and at the Resident Level

Length of Training Program-Level
Analysis (Intent to Treat)

Length of Training Resident-Level Anal-
ysis (As Treated)

Characteristic 3YR† (n=318) 4YR~ (n=322) P Value* 3YR† (n=318) 4YR†† (n=243) P Value*

Mean Age in Years (SD) 29.6 (4.1) 28.9 (2.8) .011 29.6 (4.1) 28.9 (2.5) .022

Gender Identity n (%) n (%) .095 n (%) n (%) .465

Male 111 (34.9) 137 (42.5) 111 (34.9) 94 (38.7)

Female 204 (64.2) 184 (57.1) 204 (64.2) 148 (60.9)

Nonbinary 1 (0.3) 0 (0.0) 1 (0.3) 0 (0.0)

Missing 2 (0.6) 1 (0.3) 2 (0.6) 1 (0.4)

Race/Ethnicity n (%) n (%) .557 n (%) n (%) .599

Non-Hispanic White 202 (63.5) 217 (67.4) 202 (63.5) 160 (65.8)

Hispanic 20 (6.3) 17 (5.3) 20 (6.3) 9 (3.7)

Non-Hispanic Black 14 (4.4) 9 (2.8) 14 (4.4) 8 (3.3)

Non-Hispanic Asian/PI 53 (16.7) 52 (16.1) 53 (16.7) 44 (18.1)

Non-Hispanic AI/AN 0 (0.0) 2 (0.6) 0 (0.0) 1 (0.4)

Non-Hispanic other 17 (5.3) 17 (5.3) 17 (5.3) 15 (6.2)

Multiracial 10 (3.1) 7 (2.2) 10 (3.1) 5 (2.1)

Missing 2 (0.6) 1 (0.3) 2 (0.6) 1 (0.4)

Marital Status n (%) n (%) .448 n (%) n (%) .520

Single 162 (50.9) 181 (56.2) 162 (50.9) 135 (55.6)

Married/partnered 150 (47.2) 136 (42.2) 150 (47.2) 104 (42.8)

Separated 1 (0.3) 0 (0.0) 1 (0.3) 0 (0.0)

Divorced 3 (0.9) 3 (0.9) 3 (0.9) 2 (0.8)

Widowed 0 (0.0) 1 (0.3) 0 (0.0) 1 (0.4)

Missing 2 (0.6) 1 (0.3) 2 (0.6) 1 (0.4)

Parental Status (Have Children) n (%) n (%) .361 n (%) n (%) .562

No 272 (85.5) 267 (82.9) 272 (85.5) 203 (83.5)

Yes 43 (13.5) 53 (16.5) 43 (13.5) 38 (15.6)

Missing 3 (0.9) 2 (0.6) 3 (0.9) 2 (0.8)

USMedical School Graduate n (%) n (%) .156 n (%) n (%) .797

Yes 272 (85.5) 288 (89.4) 272 (85.5) 211 (86.8)

No 44 (13.8) 33 (10.2) 44 (13.8) 31 (12.8)

Missing 2 (0.6) 1 (0.3) 2 (0.6) 1 (0.4)

Debt Load (Dollars) n (%) n (%) .055 n (%) n (%) .047

None 41 (12.9) 41 (12.7) 41 (12.9) 30 (12.3)

<25k 14 (4.4) 7 (2.2) 14 (4.4) 4 (1.6)

25k - 74k 16 (5.0) 32 (9.9) 16 (5.0) 27 (11.1)

75K - 149K 51 (16.0) 43 (13.4) 51 (16.0) 30 (12.3)

150k - 249k 86 (27.0) 103 (32.0) 86 (27.0) 67 (27.6)

>=250k 108 (34.0) 94 (29.2) 108 (34.0) 83 (34.2)

Missing 2 (0.6) 2 (0.6) 2 (0.6) 2 (0.8)

Abbreviations: PI, Pacific Islander; AI, American Indian; AN, Alaska Native.
*P value does not include missing category
†Matched third-year residents
~Received either 3 or 4 years of training at a 4 year program
††Received 4 years of training at 4-year program
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TABLE 2. UnadjustedMean Differences in In-Training Exam Score by Last Year and Third Year Comparisons

4YR Program,
Mean (SD)

3YR Program,
Mean (SD)

Mean
Difference
(Pooled SD)

95% CI of
Mean
Difference

Meaningful 5

Intent-to-Treat 1 Last Year3 Comparison 521.5 (68.1) 484.0 (70.0) 37.5 (69.1) 22.8 – 52.2 Yes

Third Year4 Comparison 514.8 (72.8) 484.0 (70.0) 30.8 (71.5) 16.5 – 45.1 No

As-Treated 2 Last Year3 Comparison 525.5 (63.7) 484.0 (70.0) 41.4 (67.7) 25.4 – 57.4 Yes

Third Year4 Comparison 515.5 (71.6) 484.0 (70.0) 31.5 (70.8) 16.3 – 46.7 No

1For intent-to-treat analysis, 4YR programmean includes residents who graduated in 3 years and those who graduated in 4 years.
2For as-treated analysis, 4YR programmean includes only residents who graduated in 4 years.
3For last-year comparison, we compared the last year of ITE scores in 4YR programs to 3YR programs.
4For third-year comparison, we compared the third year of ITE scores in 4YR programs to 3YR programs.
5 Meaningful = mean difference in ITE scores is greater than one-half of the pooled standard deviation.

TABLE 3. Adjusted†Mean Differences Between Length of Training Programs and Exam Year Performance

Exam Year 4YR 3YR Difference 95% CI

Length of Training Program– Intent-to-Treat Analysis

Baseline (PGY1) 407.7 387.7 20.0 9.0 – 31.0

PGY2 462.6 448.1 14.5 3.2 – 25.8

PGY3 496.7 481.2 15.4 3.4 – 27.5

PGY4 509.4 487.1∗∗∗ 28.7 14.9 – 42.6

Length of Training Program– As Treated

Baseline (PGY1) 408.5 386.5 21.9 10.1 – 33.8

PGY2 461.8 446.7 15.0 2.9 – 27.2

PGY3 495.3 479.7 15.6 2.7 – 28.5

PGY4 509.1 485.6∗∗∗ 29.4 15.0 – 43.8

†Adjusted for exam year, age, race, ethnicity, marital status, parental status, status as USmedical school graduate and debt load.

3YR program. In otherwords, the change in ITE scoreswere not
significantly different between the 4YR and 3YR programs. We
observed similar findings in the as-treated sample.

Table 5 compares mean ITE exam scores among all LoTP
participants to those nationally from2013 to 2019,withP values
for trend indicating differences in exam scores from year to
year. National ITE scores include all residents, including those
who did not consent to be in the LoTP and those in the Navy
programs, which explains the dissimilarity among numbers.
Residents in anyLoTP studygroup scoredhigher than residents
nationally during PGY 1, 2, and 3 for all study years where
relevant test scores are available. Significant variability in
terms of exam scores over time is evident among residents in
3YR programs and nationally, while this finding is not evident
among residents in 4YR programs until they are combinedwith
LoTP residents in 3 YR programs (Table 5).

DISCUSSION
This study explored the hypothesis that no significant dif-
ferences in clinical knowledge scores would be found among
residents who underwent three versus four years of training.
Findings indicate that ITE scores sharply increased between
PGY1 andPGY2 for bothgroups,with residents in4YRprograms

startingwith higher scores at baseline compared to residents in
3YR programs andmaintain this difference in each subsequent
year.

The slope analysis found that scores in 3YR programs
started to flatten sooner than scores in 4YR programs in both
the intent-to-treat and as-treated analyses, indicating that
knowledge growth was slightly higher in 4YR programs and
this increase continued into the fourthyear, thoughscoreswere
flatter in the final year in both 4YR and 3YR programs. It may
be that a focus on finding a future job is distracting in that
final year or that residents are reinforcing clinical knowledge
learned in the prior years, and therefore do not continue on
their previous trajectory of learning as reflected in ITE scores. It
may also be that the last year of residency training is focused on
factors not included in the ITE, such as practice management
and leadership development. If this is the case, then it is
imporatant to ensure the last year of residency training has a
significant impact.

We found no statistically significant differences in knowl-
edge scores after baseline (PGY1) between those who under-
went 3 compared to 4 years of training. This suggests that
differences noted between the two study groups in PGY2, PGY3,
and PGY4 may be due to the initial difference in PGY1 scores.
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TABLE 4. Slope Analysis of In-Training Exam Score

Effect Estimate 95% CI P Value

Intent-to-Treat Slope Estimates

Linear terma 3YR program 74.0 60.4 – 87.6 <.001

Linear term x 4YR program 3YR program -8.7 -24.8 – 7.4 .290

Quadratic terma 3YR program -13.6 -20.4 – -6.8 <.001

Quadratic term x 4YR program 3YR program 3.2 -4.2 – 10.7 .397

As-Treated Slope Estimates

Linear terma 3YR program 73.7 59.9 – 87.6 <.001

Linear term x 4YR program 3YR program -10.6 -27.6 – 6.4 .221

Quadratic terma 3YR program -13.6 -20.5 – -6.7 .001

Quadratic term x 4YR program 3YR program 3.7 -4.0 – 11.4 .343

aIn-training exam score increases from PGY1 to PGY4 were assumed to follow a quadratic
model, therefore, two slope terms are required.

It may be that the higher scores among residents in the 4YR
programs is related to how those programs recruit or rank
residents, though in a prior analysis of the match in LoTP
programs, including applicant type, number, match positions
filled, matched applicant type, and ranks to fill did not differ
between 3YR and 4YR residencies. 17 However, those motivated
to apply for 4 years of training did report a desire for more
flexibility in training and to learn additional skills beyond
clinical skills. It may also be that those more skilled at test
taking chose to apply to 4YR programs. 17

The relationship between clinical knowledge attainment
and length of training is complex. The knowledge family
physicians need for effective clinical practice is continually
expanding. Educational innovations often influence training
approaches, 11,18 and several factors including gender andmar-
ital status affect examination scores in residency, 19–22 all of
which were accounted for in our analyses. It is likely that PGY1
scores reflect factors that predate residency, such as medical
school curricular content, teaching methods, and emphasis on
test preparation.

Analyses conducted by the ABFM indicate that when all
LoTP trainees are included and compared to national data,
mean ITE scores of both 3YR and 4YR residents are higher
than mean ITE scores nationally for all years included in the
study. We did observe significant variation affected ITE scores
in certain years, where residents performed higher compared
to other years; however, this finding is not related to the
psychometric properties of the ITE23, indicating some other
reason resulted in residents scoring higher in those years.
We found it interesting that trends assessed by the ABFM
for residents in 4YR training programs produced more stable
scores than occurred nationally or among residents in 3YR
programs, though this could be related to the cell sizes in
those groups or the test taking-abilities of those who chose to
apply to and were selected by 4YR programs. A weakness of the

national data is the lack of covariates thatwere available as part
of the LoTP study; thus, it was not possible to determine how
adjustment for key characteristics may have affected national
data.

Though this study found significant differences in knowl-
edge scores according to length of training, the increases in
PGY2, PGY3 and PGY4 may be due to initial difference in PGY1
scores. In addition, this is a single pilot study and should
not be used alone to make a decision regarding the length of
training in family medicine, a topic that has been intensely
debated for more than a decade.24–27 Several questions remain
unanswered. For example, we do not know what effects an
additional year of independent clinical practice may have had
on clinical knowledge. Though several papers indicate that ITE
scores arepredictive of board certification scores,2–4 the exams
are not equivalent for direct comparison. We also are unable to
determine what specific curricular elements in 4YR programs
may bemost impactful in terms of knowledge gains. Thosewho
chose to undertake 4 years of training may plan to practice
full-scope family medicine, which is not always available to
family physicians due to health system policies or geographic
locations. Those wanting a broader scope may have performed
better on the ITE because of this focus. Peterson et al, found
a broader scope of practice was associated with higher board
scores among practicing family physicians.28

The strengths of this study include data capture of more
than 90% of residents participating in the LoTP as well as our
ability to conduct several analytic approaches to explore the
study hypothesis. We included analyses at the program level
(intent-to-treat) and at the resident level (as-treated) to parse
out the effects of actually receiving 4 years of training from
receiving training in a program where the fourth year was
optional. We also collected key variables that have been known
or hypothesized to affect examination scores to include in our
regressionmodels, so they could be adjusted for in analyses.
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TABLE 5. Mean In-Training Exam Scores of LOT Residents by Length of Training Compared to All Residents Nationally

LOTP and National Residents’ ITE Scores According to Study Year (2013-2019)

Trainees Pro-
gram
Length

2013 LoTP:
n=86Nat:
n=10,041

2014 LoTP:
n=195Nat:
n=10,276

2015 LoTP:
n=302 Nat:
n=10,547

2016 LoTP:
n=358 Nat:
n=10,685

2017 LoTP:
n=353 Nat:
n=11,203

2018 LoTP:
n=365 Nat:
n=11,791

2019 LoTP:
n=362 Nat:
n=12,766

P
Value†

LoTP PGY-1 Residents
Mean Composite Scores
(95%CI)

3YR
n=488

408.2
(387.2,
429.2)

413.4
(397.0,
429.8)

391.7 (372.9,
410.6)

376.5(358.4,
394.6)

432.8
(415.6,
450.0)

450.2
(433.3,
467.2)

451.3 (436.2,
466.4)

<.0001

4YR
n=256

460.5
(436.5,
484.5)

446.0
(425.4,
466.6)

412.2 (393.3,
431.0)

400.0(380.2,
419.8)

437.0
(410.9,
463.1)

424.8
(398.6,
451.1)

448.1
(429.2,
466.9)

.3263

All PGY-1 Residents
NationallyMean
Composite Scores (95%
CI)

N/A 395.7
(393.3,
398.1)

383.6
(381.0,
386.1)

365.9
(363.9,
368.4)

356.1 353.7,
358.5)

392.7
(390.4,
395.0)

401.8
(399.5,
404.0)

414.0 (412.0,
416.0)

<.0001

LoTP PGY-2
Residents Mean
Composite Scores (95%
CI)

3YR
n=405

– 455.9
(433.4,
478.4)

457.4
(438.4,
476.5)

443.0
(421.6,
464.4)

476.7
(461.1,
492.3)

486.9
(470.0,
503.8)

503.5(489.4,
517.6)

<.0001

4YR
n=218

– 499.8
(476.9,
522.7)

477.9
(458.5,
497.4)

438.5
(419.0,
458.0)

485.5
(467.7,
503.3)

504.0
(479.6,
528.4)

472.5(446.1,
498.9)

.7396

All PGY-2 Residents
NationallyMean
Composite Scores (95%
CI)

N/A 447.6 (445.1,
450.0)

441.1
(438.4,
433.7)

427.7
(425.2,
430.2)

419.6 (417.1,
422.2)

447.8
(445.6,
450.1)

454.1 (451.8,
456.4)

463.3 (461.2,
465.4)

<.0001

PGY-3 ResidentsMean
Composite Scores (95%
CI)

3YR
n=317

– – 464.8(444.8,
484.8)

474.4 (455.1,
493.6)

504.8
(488.2,
521.5)

515.2
(500.2,
530.3)

520.0
(503.2,
536.8)

<.0001

4YR
n=184

– – 531.9(505.1,
558.7)

500.6
(476.3,
524.8)

508.8
(492.5,
525.0)

519.5
(497.4,
541.5)

527.3 (501.1,
553.6)

.9718

All PGY-3 Residents
NationallyMean
Composite Scores (95%
CI)

N/A 475.7 (473.1,
478.2)

474.7
(471.9,
477.4)

460.3
(457.6,
462.9)

456.8
(454.2,
459.4)

479.6
(4773,
481.9)

489.2
(486.8,
491.6)

488.5 (486.2,
490.7)

<.0001

PGY-4 ResidentsMean
Composite Scores (95%
CI)

4YR
n=153

– – 518.0
(439.0,
597.0)

522.7
(500.6,
544.9)

535.0
(518.7,
551.3)

526.3
(508.9,
543.8)

548.0 (528.1,
567.9)

.1174

All LoTP PGY Residents
Mean Composite

3YR
n=1,210

412.1
(391.3,
432.9)

429.7
(416.1,
443.4)

434.8
(422.6,
446.9)

430.6 (418.1,
443.2)

468.9
(458.5,
479.2)

481.8 (471.7,
491.9)

492.7 (483.1,
502.2)

<.0001

Scores Combined (95%
CI)

4YR
n=811

460.5
(436.5,
484.5)

475.3
(458.7,
492.0)

474.3
(458.5,
490.1)

465.3
(452.0,
478.6)

493.4
(482.3,
504.6)

494.6
(481.6,
507.6)

497.7
(484.4,
511.0)

<.0001

All Residents Nationally
Mean Composite Scores
(95% CI)

N/A 438.3
(436.7)

431.7
(430.0,
433.4)

416.8 (415.2,
418.5)

409.8
(408.1,
411.4)

438.9
(437.4,
440.4)

446.7
(445.3,
448.2)

454.2
(452.8,
455.5)

<.0001

Abbreviation: LoTP, Length of Training Pilot.
†P value for trend.

Carney et al. https://doi.org/10.22454/FamMed.2023.427621 177

https://doi.org/10.22454/FamMed.2023.427621


Family Medicine, Volume 55, Issue 3 (2023): 171–179

Limitations of this study include that some 4YR programs
had an optional fourth year, which resulted in residents
undertaking 3 years versus 4 years of training by choice. This
introduced selection bias, which is an issue across the board
in this study because it is not possible to randomly assign
residents to their training program and we could not assign
which residencies would transition to 4 years of training. We
addressed this by adjusting analyses for several covariates that
could have affected our outcome to account for these inherent
biases. Anotherweakness involves the small numberof training
programs that enrolled in the LoTP study. Converting from 3 to
4 years of training is a considerable endeavor, likely requiring
time commitments for planning and implementation. The pro-
grams that chose to undertake such an effort may have greater
resources or resilience compared to other training programs
across the nation, though we matched 3YR programs to 4YR
programs based on geographic location, size, and continuity
clinic setting, and our insignificant findings between the study
groups suggests our matching strategy was successful.

In conclusion, we found significantly higher absolute ITE
scores in 4- versus 3-year programs, but the increases in
PGY2, PGY3, and PGY4 may be due to initial difference in
PGY-1 scores. Additional research about associations between
length of family medicine training and other aspects of clinical
practice, including practice setting, continuity of care, clinical
preparedness, and scopeof practicewill be forthcoming andare
needed to inform future decisions about the optimal training
model.
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