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Objective. To determine if the new 2016 version of the North American Pharmacy Licensure Exam-
ination (NAPLEX) affected scores when controlling for student performance on other measures using
data from one institution.
Methods. There were 201 records from the classes of 2014-2016. Doubly robust estimation using
weighted propensity scores was used to compare NAPLEX scaled scores and pass rates while consid-
ering student performance on other measures. Of the potential controllers of student performance:
Pharmacy Curricular Outcomes Assessment (PCOA), scaled composite scores from the Pharmacy
College Admission Test (PCAT), and P3 Grade Point Average (GPA). Only PCOA and P3 GPA were
found to be appropriate for propensity scoring.
Results. The weighted NAPLEX scaled scores did not significantly drop from the old (2014-2015) to
the new (2016) version of NAPLEX. The change in pass rates between the new and old versions of
NAPLEX were also non-significant.
Conclusion. Using data from one institution, the new version itself of the NAPLEX did not have
a significant effect on NAPLEX scores or first-time pass rates when controlling for student perfor-
mance on other measures. Colleges are encouraged to repeat this analysis with pooled data and larger
sample sizes.
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INTRODUCTION
In May 2015, the executive committee of the

National Association of Boards of Pharmacy (NABP)
approved a revised passing standard for licensure of phar-
macists in the United States.1 This revision went into
effect in November 2015 and included new competency
statements for the North American Pharmacist Licensure
Examination (NAPLEX).1 In November 2016, the
NAPLEX transitioned to a new administration model
in which the exam became longer and contained more
test questions.2 All of these changes were part of
NABP’s process to ensure that the NAPLEX adequately
tests the knowledge, skills, and abilities of entry-level
pharmacists.2

In 2016, there were 14,190 graduates from accredited
pharmacy schoolswho attempted theNAPLEX for the first
time. Therewere 404 fewer graduates in 2015 (13,786) and
821 fewer in 2014 (13,369).3 Of the 13,786 graduates in
2015, all but 206 (1.5%) took the exam before the new

competencies went into effect. Likewise, it is assumed that
most of the 2016 graduates took the NAPLEX under the
new competency but prior to the switch to the longer
exam.

The NAPLEX is scored using item response theory
and a mathematically based weighted scoring model
with a range of 0 to 150. The minimum passing scale
score is 75 and does not reflect a percent of correct
answers.4 The pass rates for the NAPLEX over the pre-
vious three years can be found in Table 1. In 2016,
nationwide pass rates were lower than the previous
two years. A possible theory to explain the drop in pass
rates is that the level of student performance has de-
clined over the last three years. From a matriculating
year 2010 to 2012, the average school of pharmacy saw
a 12.95% reduction in the number of applicants for their
program.5Another theory is that the scoring model on
the NAPLEX has changed and the exam is being graded
with higher difficulty. The aim of this study is to use data
from one institution to determine if the new 2016 ver-
sion of the NAPLEX affected scores when controlling
for variables related to student performance measures.
This study was approved by the East Tennessee State
University Institutional Review Board.
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METHODS
A dataset was created of NAPLEX first-time scaled

scores for three cohorts (classes of 2014-2016). The data
included matriculation year and potential confounders of
student performance, including scaled scores from the
Pharmacy Curricular Outcomes Assessment (PCOA),
scaled composite scores from the Pharmacy College Ad-
missionTest (PCAT), andP3GradePointAverage (GPA).
The dataset contained 201 usable records (out of 243 with
161 in old and 82 in new NAPLEX version). Doubly ro-
bust estimation was used to determine whether the decline
in NAPLEX performance observed at East Tennessee
State University in 2016 could have been explained by
the confounding effect of a decline in student-performance
related variables, rather than a change in the NAPLEX.6

Doubly robust estimation contains four steps: analysis
of the unweighted data, selection of confounders, evalua-
tion of confounder balance, and analysis of the treatment
effect. For step 1, analyzing the unweighted data, perfor-
mance on the new and old NAPLEX versions was com-
pared to determine whether there was a significant change
in 2016. In step 2, selection of potential confounders, vari-
ables of student performance (PCOA, PCAT, P3 GPA)
were evaluated to determine whether they changed in
2016. If a student performance variable differed with
NAPLEX scores, it was considered a confounder and used
to calculate the propensity scores. If a variable did not
change, then it was not considered a confounding variable
for this doubly robust estimation. The data were then
weighted by the propensity scores to minimize the effects
of the confounders. In step 3, evaluation of confounder
balance, the means of the confounds were compared be-
tween the graduates taking the new and old NAPLEX ver-
sions using the propensity score weighted data. If the
meansof the confounds did not differ significantlybetween
the new and old versions, this would indicate that the pro-
pensity score weighting successfully controlled for the
confounds. In other words, weighting caused the graduates
who had taken the old and new NAPLEX versions to look
similar in terms of the PCAT, PCOA, and P3 GPA.

Finally, during the analysis of the treatment effect, the
confounds and NAPLEX version were used to predict

NAPLEX performance using the weighted data. Including
the confounds in the analysis helped to capture any residual
biasing effect thatwasnot addressedby thepropensity score
weighting. This final step answered whether the change in
NAPLEX performance observed in 2016 could have been
explained by changes in the confounds (PCAT, PCOA,
and P3 GPA), rather than a change in the NAPLEX itself.

RESULTS
Without controlling for the student performance

measures, a two-tailed independent samples t-test on the
unweighted data revealed that students scored lower on
the new version of the NAPLEX (Mean (SD)) 97.1 (17.7)
vs the old version 103.3(13.6), overall scaled score re-
duction of 6.2 (95%CI [-10.7 to -1.8]), p5.006. Pass rates,
however did not differ significantly in the logistic regres-
sion model with NAPLEX version as the predictor vari-
able, p5.072. The non-significant result of the logistic
model was likely a function of relatively high pass rates
and a relatively small dataset. While the effect of
NAPLEX version was not statistically significant, it was
a concern for the school, as first-time pass rates declined
from 93.4% in 2015 to 87.8% in 2016.

Student performance measures were defined by stan-
dardized and un-standardized assessments. The potential
confounders included PCAT, PCOA, and P3 GPA. The
PCAT was not used as a confounder in later analyses since
PCAT scores did not differ significantly between the old
413.2 (SD 10.1) and new 412.6 (10.0) versions of the
NAPLEX,p50.62.Assuch, itwasunlikely tohaveabiasing
effect.Thedifference inPCOAscoresbetween theold394.6
(50.1) and new 382.5 (43.7) versions, while not statistically
significant, was large enough that it was included as a con-
founder,p5.077. P3GPAdiffered significantly between the
old 3.69 (0.23) and new 3.57 (0.35) versions, p5.001, and
was subsequently included as a confounder. P3 GPA is an
un-standardized covariate compared to PCOA. Theoreti-
cally, a 3.0 GPA three years ago may not be the same thing
as a 3.0 GPA today. However, the significant difference in
GPA by NAPLEX version indicates that it could be an
important confound, thus, it was included as a covariate.

Confounder balancing is important to ensure that the
propensity scoreweightingmade the two conditions (newvs
old NAPLEX) more similar in terms of the chosen con-
founders (PCOAandP3GPA).Acomparisonof confounder
means and effect sizes indicated that propensity score
weighting had effectively balanced the data in terms of the
confounders. Mean PCOA scores for the new and old
NAPLEX were much closer in the weighted (382.5 vs
388.5, respectively) than in the unweighted data (382.5 vs
394.6). This was also reflected by a reduction in PCOA’s
standardized effect size between the weighted (d5.14) and

Table 1. NAPLEXPass Rates for 2014-2016 (first-time attempts)

Year
Number of
Graduates % Passing

Relative Change in %
Pass from Previous

Year

2014 13,369 94.9
2015 13,786 92.6 -2.4
2016 14,190 85.9 -7.3

Abbreviations: NAPLEX5North American Pharmacist Licensure
Examination
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unweighted (d5.28) data. P3 GPA was similarly balanced.
In theweighted data, the old and newversion P3GPAswere
more similar (3.61vs3.57) than in theunweighteddata (3.69
vs 3.57), and the effect size was smaller in the weighted
data (d5.094) than in the unweighted data (d5.35).

To conduct doubly robust estimation, multiple re-
gression was performed on the propensity score weighted
data, where PCOA and P3 GPA were included in the
model with NAPLEX version (new vs old) to adjust for
any imbalance missed by the weighting. Both PCOA
b5.13, p,.001 and P3 GPA b526.4, p,.001 signifi-
cantly predicted NAPLEX scores. TheNAPLEX version,
however, did not predict NAPLEX scores, b51.97,
p5.22. The weighted NAPLEX scores differed by 2.0
points, 100.7 vs. 98.7 (95% CI [-5.1 to 1.2]). A similar
pattern was observed for NAPLEX pass rates (though the
difference in pass rates by version was not significant
even with the unweighted data). Both PCOA b 5.028,
p,.001, and P3 GPA b53.24, p5.001 predicted pass
rates in a logistic model, but NAPLEX version did not
b5.62, OR50.53 (95% CI [0.12 to 2.46]), p5.42.

There were 42 (17.3%) records that were not used in
this analysis. Of the 42, six were delayed students that
altered their cohort, eight did not complete the pharmacy
program, 17 did not release their NAPLEX scores, and 11
did not take the PCOA. Analyses were conducted to de-
termine if the results had been compromised because
missing students were at a different performance level
than non-missing students. Students who did not report
their NAPLEX scores 413.0 (8.8) had similar PCAT
scores to students who reported their NAPLEX scores
413.0 (10.2), p51.00. Missing students 3.47 (.42), how-
ever, did have a lower P3 GPA than non-missing students
3.66 (.28), p5.048. A logistic regression with NAPLEX
missing score status (missing or not) as the predictor and
NAPLEXversion (newor old) as the outcome indicated that
NAPLEXscoresweremissingat similar rates in thenewand
old versions, p5.53. Even though students who did not re-
port their NAPLEX scores had a lower GPA than those
who did, the fact that scores were missing at similar rates
between the new and old versions provide evidence that
changes inNAPLEXperformance are not due tomissing data.

DISCUSSION
Data from one institution suggest that the new ver-

sion of the NAPLEX yielded similar mean scaled scores
(98.7 vs 100.7, new vs old, respectively) when controlling
for student performance on the PCOA and P3GPA.With-
out controlling for student performance on other mea-
sures, the NAPLEX scaled score means for new and old
were 97.1 and 103.3, respectively. The new NAPLEX
version also failed to show a significant effect on first-time

pass rates, however, the sample size was small. It is likely
that this analysis was underpowered. The NABP identi-
fied in a webinar to colleges in April 2017 that in their
item response theory approach to scoring the NAPLEX,
the ability estimate (theta) was higher in 2016 than 2015.7

In practical terms, overall pass rates dropped in 2016.
Enhancing NAPLEX preparation services for graduating
pharmacists is oneway to address the decline in pass rates.
Another approach is to assess practice readiness earlier in
the curriculum, so that inadequate performance can be
identified and remediated. It is also possible that stu-
dents/graduates of this institution are not generalizable
to the rest of the graduating pharmacy population. Phar-
macy programs vary in prerequisites, curricular sequenc-
ing, PCOA administration, and program length.

CONCLUSION
To more thoroughly identify if the new NAPLEX

had an effect on scores and pass rates, pharmacy schools
should pool their data to create a larger, more representa-
tive sample. Data sharing could help better assess the
current landscape of pharmacy education and licensure.
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