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BACKGROUND: Black individuals with type 2 diabetes
suffer disproportionate morbidity and mortality relative
to whites with type 2 diabetes, irrespective of health in-
surance coverage.

OBJECTIVE: Examine the impact of a primary care-
embedded clinical pharmacist-led intervention
(UCMyRx) on cardiovascular risk factor control among
blacks with type 2 diabetes in a large healthcare system.
DESIGN: We used data extracted from the electronic
health records (EHR) system and a difference-in-
differences study design with a propensity-matched com-
parison group to evaluate the impact of UCMyRx on
HbAlc and systolic blood pressure (SBP) among black
patients with type 2 diabetes, relative to usual care.
PARTICIPANTS: Individuals with type 2 diabetes identified
as either black or African American in the EHR that were >
18 years of age that had the following observations during
the study window (03/02/2013-12/31/18: (1) HbA1C >
8%, at least once, anywhere between 365 days before and
14 days after the UCMyRx visit and a follow-up HbAlc
measure within 120 to 365 days after the visit and/or (2)
SBP > 140 mmHg at least once between 365 days before
and 14 days after the UCMyRx visit that had a follow-up SBP
measure within 120 to 450 days after the visit.
INTERVENTION: UCMyRx pharmacists review labs and
vital signs, perform medication reconciliation, use a stan-
dardized survey to assess barriers to medication adher-
ence, and develop tailored interventions to improve med-
ication adherence.

MAIN MEASURES: Change in HbAlc and change in SBP
from before to after the first UCMyRx visit.

KEY RESULTS: Having at least one visit with a UCMyRx
clinical pharmacist was associated with a significant reduc-
tion in HbAlc (- 0.4%, p value =.01); however, there was no
significant impact on SBP (- .051 mmHg, p value =0.74).
CONCLUSIONS: The UCMyRx intervention is a useful
strategy for improving HbA1lc control among blacks with
type 2 diabetes.

Received October 31, 2019
Revised February 7, 2020
Accepted February 14, 2020
Published online March 6, 2020

KEY WORDS: diabetes; “racial disparities”; pharmacist; “medication
adherence”; “quality of care”; intervention.

J Gen Intern Med 35(9):2569-75
DOI: 10.1007/s11606-020-05750-0
© Society of General Internal Medicine 2020

INTRODUCTION

Type 2 diabetes is an enormous public health problem. In 2017
expenditures associated with diabetes topped 237 billion dol-
lars in direct and 90 billion in indirect costs, respectively.'
Type 2 diabetes disproportionately affects the black popula-
tion. In particular, blacks have a higher prevalence of diabetes
(13.2% vs. 7.6%) and have anywhere from a 50 to 100%
greater disease burden from complications such as kidney
disease, lower extremity amputations, retinopathy, and cardio-
vascular disease, relative to non-Hispanic whites.”

A large portion of racial morbidity difference from diabetes
can be explained by differences in cardiovascular risk factor
control across racial groups.” Studies have found that even
among insured patients with diabetes, relative to non-Hispanic
whites, blacks with diabetes are less likely to have HbAlc, LDL,
and blood pressure levels that are consistent with guidelines.> ©
Differences in the quality of care received across racial groups are
a key driver of the racial disparities in cardiovascular risk factor
control. Studies indicate that even after controlling for access to
care, racial/ethnic minorities are less likely than non-Hispanic
whites to have annual HbA I¢ and cholesterol testing.”

Another important factor underlying disparities in risk factor
control is medication adherence. Studies have found that among
patients with diabetes, blacks are more likely to report not taking
medications in accordance with their doctor’s instructions and are
more likely to discontinue diabetes medications, relative to non-
Hispanic whites.*  The drivers of non-adherence among blacks
with diabetes are multifactorial and include reduced health liter-
acy, medication misbeliefs, concerns about medication side
effects, and medication costs issues.'®
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Results from a few small randomized clinical trials
suggest that primary care—based pharmacist-led manage-
ment, a delivery system design intervention that uses
clinical pharmacists to address care quality and patient
self-management behavior, may be an effective strategy
for improving cardiovascular risk factor control among
black individuals with diabetes. Rothman et al. found
that minorities with Hbalc >8, randomized to an inter-
vention in which a clinical pharmacist provided patient
education, addressed barriers to care, and managed car-
diovascular risk factors using algorithms, during month-
ly visits, had reductions in HbAlc and systolic blood
pressure (SBP) of 0.8% and 9 mmHg, respectively, after
12 months.'* Jaber et al. found that after 4 months,
black individuals with diabetes, randomized to an inter-
vention in which a clinical pharmacist provided diabetes
education, lifestyle modification counseling, as well as
instruction in home glucose monitoring and hypoglyce-
mic regimen adjustment, had statistically significant
reductions in HbAlc levels, compared with individuals
randomized to usual care.'’

While small RCTs have shown efficacy of primary care—
based pharmacist-led management interventions for improv-
ing cardiovascular risk factor control among black individuals
with diabetes, no effectiveness studies of this intervention in
this population have been done. Individuals participating in
RCTs are often more motivated and less sick than the general
population. Adherence to intervention protocol is typically
much stricter in RCTs than it is in every day practice.'®
Consequently, the performance of primary care—embedded
pharmacist-led management interventions among black indi-
viduals with type 2 diabetes, in a real-world context, remains
uncertain. The objective of this study is to evaluate the effec-
tiveness of a primary care—embedded clinical pharmacist-led
management intervention, implemented in a large healthcare
system, on cardiovascular risk factor control, among black
patients with type 2 diabetes.

METHODS
Setting

The University of California Los Angeles (UCLA) is an
academic medical center comprised of four hospitals and more
than 180 medical practices throughout Southern California.

Data Extraction

The electronic health records (EHR) system was implemented
at UCLA in March 2013. We obtained EHR data for all
patients in the exposure and usual care groups. The abstracted
data included medical encounter types, demographics, diag-
noses, vital signs, laboratory test results, prescription medica-
tions, and health insurance coverage variables.

Exposure: UCMyRX Visit

In January 2012, UCLA began the UCMyRXx initiative. As of
October 2018, the program existed in 32 clinics. UCMyRx
involves embedding clinical pharmacists trained in motiva-
tional interviewing into primary care practices to co-manage
complex patients along with their primary care physicians.
Individuals can access the UCMyRx program in a number of
ways including by physician, clinical care coordinator, or self-
referral. Additionally, individuals in the UCLA Diabetes Reg-
istry, meeting one or more of the following criteria: (1) a
HbA1C >9%, (2) a SBP >140 mmHg, (3) an LDL >
130 mg/dL, and (4) on > 5 prescription medications, are con-
tacted to schedule a consultation with a UCMyRx pharmacist.
In the initial UCMyRXx visit, clinical pharmacists review vital
signs and labs, order labs as needed, perform medication
reconciliation, assess medication adherence using a standard-
ized survey and, based on the results of the survey, implement
an intervention to improve medication adherence (Table 1).
For example, survey responses that indicate out-of-pocket
costs as a barrier to adherence would prompt the pharmacist
to look for less expensive therapeutic options, patient-
assistance programs, and generic substitutions. The pharma-
cist schedules follow-up visits with the patient and supple-
ments the visits with e-mails and phone calls as needed. The
results of all assessments and recommendations regarding
medication changes are communicated to the primary care
physician through the EHR.

The exposure group included adults with any instance of
ICD-9/10 diagnosis code for type 2 diabetes, race either black
or African American, and > 18 years of age that had at least
one face-to-face visit with a UCMyRx clinical pharmacist,
during the study window (03/02/2013—-12/31/2018). The ex-
posure population for the HbAlc analyses was limited to
adults that had HbA1C > 8%, at least once, anywhere between
365 days before and 14 days after the visit and a follow-up
HbA 1c measure within 120 to 365 days of the visit. The SBP
population was limited to adults that had SBP > 140 mmHg at
least once, between 365 days before and 14 days after the
UCMyRx visit that had a follow-up SBP measure within 120
to 450 days after the visit. The index date for the exposure
population was the date of the first UCMyRXx visit.

Table 1 Promoting Adherence Through Tailored Interventions

Barrier Intervention

Out-of-pocket costs Therapeutic substitutions, drug assistance
programs, $4 generics, mail order
prescriptions

Refill issues (other than Mail order, advise 3-month refills
cost)

Regimen complexity Simplify regimen (change to daily long
acting, delete unnecessary/dangerous
meds, suggest change to combination
pills)

Education, motivational interviewing,
medication action plan

Pill boxes, other behavioral strategies

Beliefs about
medications/condition
Organizational difficulties
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Usual Care

The usual care group came from UCLA patients, with any
instance of ICD-9/10 diagnosis code for type 2 diabetes,
identified in the EHR as black or African American that were
> 18 years of age that had at least 2 visits to one or more
UCLA primary care clinics, >2 years apart, during the study
window. The population used for the HbAlc analyses was
further limited to the population that had HbA1C > 8%, at least
once, anywhere between 365 days before and 14 days after a
randomly generated index date, between the two primary care
visits and a follow-up HbA1c measure within 120 to 365 days
of the index date. The SBP population was limited to adults
that had SBP > 140 mmHg at least once, between 365 days
before and 14 days after the randomly generated index date
that had a follow-up SBP measure within 120 to 450 days after
the index date. Usual care patients came from clinics both with
and without UCMyRx pharmacists; however, they did not
have a visit with a UCMyRx pharmacist.

Propensity Score Matching Analysis

Since it is not possible to randomize patients to the UCMyRx
program, we use propensity score matching to create compa-
rable cohorts of UCMyRx and usual care patients.'” Logistic
regression models were used to generate propensity scores.
Variable choices for the propensity scores were informed by
the extant literature and included pre-index (HbAlc and SBP
levels, age, gender, Charlson Comorbidity Index (CCI), Dia-
betes Severity Index (DSD)'3, serious mental illness (bipolar
disorder, schizophrenia, major depression), having seen an
endocrinologist (yes/no), number of diabetes medications,
total number of prescription medications, and health insurance
status (private, Medicare, Medicaid, Medicaid + Medicare)).‘”
13- 19 Variables for insulin use, language, neighborhood-level
educational status, body mass index, and smoking status were
initially included in the propensity score models but they were
removed due to the lack of a statistically significant associa-
tion with treatment status. Each UCMyRx patient was
matched to one comparable usual care patient using the nearest
neighbor matching method.?® Separate propensity score
matching was done for each outcome. Post-matching there
were no statistically significant differences between the
UCMyRx and usual care groups (Table 2).

Outcomes

Our primary outcomes were pre- to post-index changes in
HbA Ic and SBP levels. The pre-index HbA 1¢ was the closest
value to the index date with a window of 365 days before the
index date and 14 days after. The pre-index SBP was the mean
of the 3 values closest to the index date with a 365-day
window before and a 14-day window after. The post-index
HbA Ic was the closest value to 180 days after the index date
with a window of 120 to 365 days after the index date. The
post-index SBP was the mean of the 3 values closest to

365 days after the index date with a 120- to 450-day window
after the index date."’

Statistical Analysis

R statistical software was used for all analyses. The unit of
analysis was the patient. We calculate descriptive statistics for
all variables in the models, across treatment status, using the ¢
test and chi-squared test for continuous and dichotomous/
categorical variables, respectively. To evaluate the effect of
the UCMyRx program on HbAlc and SBP, we performed
difference-in-differences (DID) analyses. The DID study de-
sign is well-suited to assess the effects of the UCMyRXx inter-
vention given that it is able to remove the influence of other
interventions such as a system-wide diabetes care quality
improvement initiative, provided both the UCMyRx and usual
care groups are exposed to the intervention and both groups
are affected by the intervention in the same way. The use of
propensity score matching helps ensure that the UCMyRx and
usual care groups are balanced on observable factors that may
influence how they would respond to a given intervention.*!
We used linear mixed effects models that include an indicator
for time (post-index vs. pre-index) that was coded as “1” if the
observation was from the post-index period and coded “0”
otherwise, an indicator for group (UCMyRx vs. usual care)
that was coded as “l1” if the observation was from the
UCMyRx group and coded as “0” otherwise and the interac-
tion between time and group, among our matched samples.*>
Specifically, the between-group differences in the change of
the outcome variables, post-index, were estimated by the
interaction effects. The models also included random effects
to take into account data clustering within each pair of
matched UCMyRx and usual care patients and data clustering
within each patient. The “patient” random effects were nested
within the “cluster” random effects.

Sensitivity Analyses

To assess if UCMyRx effects were stronger among individuals
with worse cardiovascular risk factor control, we conducted
analyses in which we limited our HbAlc and SBP samples to
individuals that had HbAlc >9% and SBP > 150 mmHg, at
least once during the pre-index period, respectively. To assess
if UCMyRx effect differences observed across populations
with more or less controlled risk factors were statistically
significant, we repeated analyses with the entire matched
sample and included a risk indicator coded as “1” if the patient
had worse risk factor control and coded “0” otherwise. A
statistically significant interaction between the time, group,
and risk indicators would indicate statistically significant dif-
ferences in UCMyRx effects, across patient populations, with
more or less controlled risk factors. To assess the impact of
UCMyRx across patients with different levels of comorbidity,
we ran analyses stratified by Charlson Comorbidity Index
(CCI) tercile. To assess for a dose-response effect of
UCMyRx, we ran analyses comparing individuals with face-
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Table 2 Descriptive Statistics by Treatment Status for the HbAlc Sample (Unmatched and Matched)

Covariates Source population for usual care D UCMyRx (V= p Matched comparison
(N=1026) value 169) value (N=169)
Age bins 0.70 0.75
18-24 5 (0.5%) 1 (0.6%) 0 (0%)
25-44 72 (7%) 11 (6.5%) 8 (4.7%)
45-64 474 (46.2%) 70 (41.4%) 79 (46.7%)
65-74 311 (30.3%) 55 (32.5%) 54 (32%)
75+ 164 (16%) 32 (18.9%) 28 (16.6%)
Gender 0.23 0.34
Female 654 (63.7%) 116 (68.6%) 125 (74%)
Male 372 (36.3%) 53 (31.4%) 44 (26%)
Insurance <0.00 091
Medi-Cal 24 (2.3%) 12 (7.1%) 14 (8.3%)
Medicare 451 (44%) 90 (53.3%) 87 (51.5%)
Private 551 (53.7%) 67 (39.6%) 68 (40.2%)
Dual-enrolled insurance 0.00 0.9
No 880 (85.8%) 128 (75.7%) 126 (74.6%)
Yes 146 (14.2%) 41 (24.3%) 43 (25.4%)
Endocrinology visit 0.16 0.66
No 522 (50.9%) 76 (45%) 71 (42%)
Yes 504 (49.1%) 93 (55%) 98 (58%)
Number medications [mean(SD)] 3.7 (5.1 0.01 5.7 9.1) 0.72 53(7.2)
Number diabetes medications 4.8 (6.8) 0.01 3.6 (5.6) 0.73 34 (4.6)
[mean(SD)]
Charlson Comorbidity Index 54 (3.5) <0.00 74 (44) 0.88 73 4)
[mean(SD)]
Diabetes Severity Index 3.7 (2.8) <0.00 5.6 (3.2) 0.92 5.6 (2.9)
[mean(SD)]
Any serious mental illness <0.00 091
No 711 (69.3%) 80 (47.3%) 78 (46.2%)
Yes 315 (30.7%) 89 (52.7%) 91 (53.8%)
HbA1C [mean(SD)] 7% (1.5) <0.00 7.7% (2.1) 0.66 7.6% (2)
SBP [mean(SD)] 136.4 mmHg (14.5) 138.8 mmHg 091 139 mmHg (14.4)
(16.3)

Propensity scores were generated using logistic regression models that included pre-index (HbAlc and SBP levels, age, gender, Charlson Comorbidity
Index, Diabetes Severity Index, presence of serious mental illness (bipolar disorder, schizophrenia, major depression), having seen an endocrinologist
(ves/no), number of diabetes medications, total number of medications, and health insurance status (private, Medicare, Medicaid, Medicaid +
Medicare)). Each treatment patient was matched to one comparison patient using a nearest neighbor matching approach. Bivariates were generated
using the t test and chi-squared test for continuous and categorical/dichotomous variables, respectively

to-face contacts and total contacts (face-to-face visits, tele-
phone calls, and e-mails) above the median to those with the
median or below, by incorporating an interaction between time
and an indicator coded as “1” if the number of contacts was
above the median and coded “0” otherwise, in a model that
was limited to UCMyRx patients.

RESULTS
Patient Characteristics

Our sample sizes for the HbA1c and the SBP outcomes were
169 and 210, respectively. Descriptive statistics for each of our
unmatched and matched analytic samples are shown in Table 2
(HbAlc sample) and Table 3 (SBP sample). The pre-index
mean HbA 1c for the sample used for the HbA1c analysis was
7.7% and the SBP for the sample used for the SBP analysis
was 138.5 mmHg.

UCMyRx Characteristics

The mean and standard deviation for face-to-face visits for the
HbA 1c and SBP groups were 3.8 (5.5) and 3.6 (5.1), respec-
tively. The median and interquartile range for face-to-face

visits for both the HbAlc and SBP groups was 2 (1-4). The
mean and standard deviation for total contacts (face-to-face
visits, telephone, and e-mail) for the HbAlc and SBP groups
were 7.1 (11.2) and 6.6 (10.4), respectively. The median and
interquartile range for total contacts for both the HbAlc and
SBP groups was 3 (2-8).

Post UCMyRXx Visit Change in HbA1c and SBP

The results of our adjusted analyses are shown in Table 4.
Patients exposed to the UCMyRx intervention experienced a
significant —0.40% (p value =0.01) decline in HbAlc, rela-
tive to usual care patients. The median HbA 1c¢ change among
UCMyRx patients was —0.20% and the interquartile range
was — 0.20 to —0.90%. There was also an insignificant nega-
tive trend in SBP among UCMyRx-exposed patients
(—=.051 mmHg (p value =0.74)).

Sensitivity Analyses

The analysis limited to individuals with HbAlc >9%
shows a UCMyRx effect slightly larger than that ob-
served in the initial analysis (—0.45%, p value=0.01
vs. —0.40%, p value=0.01); however, this difference in
magnitude is not statistically significant (—0.43, p
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Table 3 Descriptive Statistics by Treatment Status for the SBP Sample (Unmatched and Matched)

Covariates Source population for usual care p UCMyRx (N= )4 Matched comparison
(N=1298) value 210) value (N=210)
Age bins 0.44 0.90
18-24 9 (0.7%) 2 (1%) 1 (0.5%)
25-44 102 (7.9%) 12 (5.7%) 13 (6.2%)
45-64 598 (46.1%) 88 (41.9%) 93 (44.3%)
65-74 368 (28.4%) 67 (31.9%) 59 (28.1%)
75+ 221 (17%) 41 (19.5%) 44 (21%)
Gender 0.10 1.00
Female 832 (64.1%) 147 (70%) 146 (69.5%)
Male 466 (35.9%) 63 (30%) 64 (30.5%)
Insurance <0.00 0.84
Medi-Cal 31 (2.4%) 17 (8.1%) 15 (7.1%)
Medicare 579 (44.6%) 110 (52.4%) 116 (55.2%)
Private 688 (53%) 83 (39.5%) 79 (37.6%)
Dual-enrolled insurance 0.00 0.91
No 1109 (85.4%) 162 (77.1%) 160 (76.2%)
Yes 189 (14.6%) 48 (22.9%) 50 (23.8%)
Endocrinology visit 0.26 0.92
No 693 (53.4%) 103 (49%) 101 (48.1%)
Yes 605 (46.6%) 107 (51%) 109 (51.9%)
Number medications [mean(SD)] 39 (5.7) 0.00 6.4 (10.4) 0.92 6.3 (8.9)
Number diabetes medications 4.4 (6.5) 0.04 34 (6) 0.92 34 (5.3)
[mean(SD)]
Charlson Comorbidity Index 54 (3.6) <0.00 73 (4.4) 0.99 7.3 (4.2)
[mean(SD)]
Diabetes Severity Index 3.7 (2.8) <0.00 54 3.2) 0.94 54 3.2)
[mean(SD)]
Any serious mental illness <0.00 0.63
No 891 (68.6%) 101 (48.1%) 95 (45.2%)
Yes 407 (31.4%) 109 (51.9%) 115 (54.8%)
HbA1C [mean(SD)] 7% (1.6) <000 7.5% (2.1) 0.98 7.5% (2.1)
SBP [mean(SD)] 136.7 mmHg (14.6) 0.16 138.5 mmHg 0.44 137.3 mmHg (16.2)
(16.3)

Propensity scores were generated using logistic regression models that included pre-index (HbAlc and SBP levels, age, gender, Charlson Comorbidity
index, Diabetes Severity Index, presence of serious mental illness (bipolar disorder, schizophrenia, major depression), having seen an endocrinologist
(ves/no), number of diabetes medications, total number of medications, and health insurance status (private, Medicare, Medicaid, Medicaid +
Medicare)). Each treatment patient was matched to one comparison patient using a nearest neighbor matching approach. Bivariates were generated
using the t test and chi-squared test for continuous and categorical/dichotomous variables, respectively

value =0.36). There is an insignificant negative trend
among the population with SBP >150 mmHg, at least
once during the pre-index period (—0.50 mmHg, p val-
ue=0.76). In CCl-stratified analyses, we found that the
intervention effect on HbAlc is stronger (—0.79%, p
value=0.00 vs. —0.40%, p value=0.01) among the ter-
cile with the lowest comorbidity score (CCl <5).
UCMyRx effects are not statistically significant in the
other terciles (5 < CC1<8=-0.30%, p value=0.22;
CCI>8=—-0.05%, p value=0.84). We do not find sta-
tistically significant effects of the UCMyRx intervention

Table 4 Results of the Analysis of the Impact of the UCMyRx
Intervention on Cardiovascular Risk Factors Among Blacks with
Type 2 Diabetes

Covariates HbAlc SBP

B p value B p value
Time -0.04 0.68 -0.54 0.61
UCMyRx 0.10 0.63 1.22 0.44
TimexUCMyRx -0.40 0.01 -0.51 0.74

Beta coefficients are generated using difference-in-differences (DID)
analyses with linear mixed effects models that included fixed effects for
time (post vs. pre), group (UCMyRx vs. comparison), and the interaction
between time and group among our matched samples. SBP systolic
blood pressure; 1, N=169; 2, N= 210

on SBP in any CCI tercile. We found an insignificant
trend towards stronger UCMyRx effects among the
HbAlc subgroups with more face-to-face visits (—
0.372, p value=0.065) and total contacts (—0.369, p
value = 0.066), respectively.

DISCUSSION

We conducted the first effectiveness study of a primary care—
embedded clinical pharmacist-led intervention in a large
healthcare system, among black patients with type 2 diabetes
and found a statistically significant 0.4% reduction in HbAlc
among the UCMyRx population and no impact on SBP,
relative to usual care. We find an even stronger HbAlc effect
among individuals with low levels of comorbidity and border-
line stronger effects among individuals with more UCMyRx
contacts.

A HbAlc reduction of 0.4% is consistent with what some
studies have found for continuous glucose monitoring and
insulin initiation.”> 2* Economic models have predicted that
a 0.4% decrease in HbA 1c¢ would significantly reduce micro-
vascular and macrovascular complications among diabetics,
over 25 years, taking into account age, gender, risk factors, and
pre-existing complications.”" 2° Given that blacks suffer more
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diabetes-related morbidity and mortality than nearly all other
racial/ethnic subgroups, these findings are particularly
important.

The effect on HbA 1c that we find is roughly 50% of what
has been observed in efficacy studies.'* Several factors may
account for that. One factor may be that the mean HbAlc in
our analytic sample is lower relative to that of other study
populations (7.7% vs.11%). '* We also have an older study
population than what has been found in other studies, with a
mean age of 63.7, relative to a mean age of 54 and 59 in the
Rothman et al. and Jaber et al. studies, respectively.'* '
Consequently, less stringent HbA 1¢ treatment goals for some
older patients may have manifested in a smaller mean HbAlc
change associated with the UCMyRx intervention.”’ Lastly,
relative to other studies, our treatment populations had much
less contact with clinical pharmacists. In the Rothman et al.
study, the diabetes management team had a median of 45
contacts/care-related activities per patient, relative to 3 in this
study for the HbA 1¢ subsample.'*

These findings must be interpreted in the context of impor-
tant study limitations. Our DID analysis with propensity
score—matched comparison group will only remove the influ-
ence of secular time trends from our UCMyRx effect-
estimates if the secular time trends for the UCMyRx and usual
care groups are the same.?! Propensity score matching helps to
ensure the similarity of secular time trends across groups by
matching study participants on observable characteristics;
however, this approach does not address non-observable dif-
ferences such as patient activation.”® Another limitation is that
this analysis only looks at the short-term effects of the
UCMyRx intervention. Lastly, this study was done in a large
academic healthcare system; therefore, findings may be dif-
ferent in other types of settings.

This study makes a number of contributions to the
literature. Foremost, this study shows that even when
delivered at an intensity levels lower than what has been
observed in RCTs and among patient populations not
meeting stringent selection criteria, a primary care—
embedded clinical pharmacist-led intervention leads to
meaningful improvements in HbAlc levels, among
blacks with type 2 diabetes, relative to usual care. Inter-
ventions such as UCMyRx may prove more financially
feasible for a diverse range of medical practices to adopt,
relative to the intervention strategies used in the RCTs.
Secondly, given that the effect of UCMyRx on HbAlc
was commiserate with what has been observed for inter-
ventions such as insulin initiation and prescription oral
medications (lowest comorbidity tercile effects) with few-
er adverse effects, it will be important for health insur-
ance companies to reimburse appropriately for these
interventions. Another benefit of interventions like
UCMyRx is the ability to help unburden physicians
while improving the quality of diabetes care for patients.
Lastly, UCMyRx increases patient self-management op-
portunities by addressing structural barriers that preclude

engagement in care, which are highly prevalent among
the black patient population, irrespective of health insur-
ance coverage status. Consequently, interventions such as
UCMyRx may help reduce diabetes disparities among
blacks.

CONCLUSION

Using a difference-in-differences study design with a
propensity-matched comparison group, we found that a pri-
mary care-embedded clinical pharmacist-led intervention in a
large healthcare system led to a significant reduction in HbAlc
among black patients with type 2 diabetes, relative to usual
care.
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