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Effect of Physician Participation in a Multi-element
Health Information and Data Exchange Program on
Chronic Illness Medication Adherence
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Background: The Primary Care Information Project (PCIP) includes a network of more than 10,000
physicians across New York City focusing on improving the quality of patient care through the use of
health information technology and data exchange.

Methods: We assessed adherence, defined as the percentage with a medication possession ratio
(MPR) >80%, across 2 time periods for union members whose primary care providers participated in
the PCIP compared with those whose providers did not participate. Using prescription claims data from
2008 and 2011, the MPR was calculated for disease-specific categories of drugs among patients with
diabetes, hypertension, and both conditions.

Results: Greater improvements in the number of adherent members were observed for the PCIP pa-
tients with diabetes who were taking diabetes-specific medications (odds ratio [OR], 2.03; 95% confi-
dence interval [CI], 1.08–3.83 for PCIP, versus OR, 1.14; 95% CI, 0.81–1.60 for non-PCIP) and patients
with diabetes who are taking lipid-controlling medications (OR, 1.64; 95% CI, 0.73–3.65 for PCIP ver-
sus OR, 0.85; 95% CI, 0.55–1.32 for non-PCIP). However, the magnitude and significance of these asso-
ciations were diminished when practices providing reduced prescription co-pays were excluded from
the analyses.

Conclusion: Access to primary care providers participating in a public health initiative was associ-
ated with some improvement in medication adherence. However, reducing prescription co-pays may be
a stronger factor for higher medication adherence among union members. (J Am Board Fam Med 2015;
28:742–749.)
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As the chronic disease burden continues to grow
among the US population,1–4 primary care doctors
will be expected to successfully manage and treat a
greater proportion of patients with �1 chronic con-

dition, such as diabetes, hypertension, and hyperlip-
idemia.5,6 Patient adherence to medication regimens
is a key component of effective chronic disease man-
agement, yet medication adherence for these condi-
tions tends to be low in the United States.7–10 Failure
of patients to adhere to medication regimens can lead
to adverse health outcomes, such as worsening of
chronic conditions,11,12 preventable hospitaliza-
tions,13,14 and death,15–17 as well as potentially in-
creasing health care costs.13,18–20

Several primary care practice models have been
hypothesized to improve health outcomes for pa-
tients with chronic conditions—this includes the
adoption of an electronic health record (EHR) as a
means to assess a practice’s patient population and
proactively intervene (eg, care coordination for and
management of high-risk populations). Payment
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reform and federal incentive programs have also
encouraged the adoption of EHRs. Meaningful use
(MU) incentives promote the use of registry func-
tions and templates within an EHR to identify,
track, and intervene with patients with elevated
blood pressure or blood glucose to lower their risk
of stroke and heart disease. However, implement-
ing an EHR is not enough. Achieving recognition
as a patient-centered medical home (PCMH) po-
tentially improves care coordination and commu-
nication, resulting in better health outcomes.21–23

In addition, reducing patient barriers to accessing
health care and medications has been shown to
improve health outcomes.24–26 The labor union
considered in this study included in its benefits
design a steep reduction of prescription co-pay for
members accessing practices recognized as PC-
MHs to facilitate access to medications prescribed
for chronic conditions.

The Primary Care Information Project (PCIP),
a bureau within the New York City Department of
Health & Mental Hygiene, works with primary
care providers to improve population health and
reduce health disparities through the use of health
information systems and quality improvement ac-
tivities.27,28 Providers participating in PCIP pro-
grams receive assistance with implementing an
EHR with features such as e-prescribing, provider
reminders, and a built-in clinical decision support
system based on the Take Care New York guide-
lines,29 which promote the utilization of preventive
services in the management and treatment of major
chronic conditions such as diabetes, hypertension,
and hyperlipidemia—conditions that share risk fac-
tors for all-cause mortality.30

PCIP collaborated with a payer to assess
whether provider participation in the PCIP pro-
grams was associated with increased medication
adherence for classes of drugs used in the manage-
ment and treatment of diabetes and hypertension.

Methods
The Primary Care Information Project
Established in 2005, PCIP offers primary care pro-
viders access to online resources, classes, seminars,
and newsletters on important quality improvement
and health information technology topics on a
quarterly basis. Providers receive assistance to meet
MU standards, including onsite consulting by clin-
ical quality improvement specialists to make assess-

ments and give feedback to providers on changes
needed to redesign workflows to meet MU stan-
dards; in-person seminars and webinars to educate
providers on MU; and online resource libraries and
self-help tools. Providers receive assistance in ob-
taining recognition as a PCMH from the National
Committee for Quality Assurance through in-
depth, in-person seminars and webinars, as well as
ongoing call support and on-site visits by quality
improvement specialists to help providers through-
out the process.

Study Population
Prescription claims data from 2008 to 2011 for
adult members of the 32BJ Union were available
for this study through the 32BJ Health Fund,
which manages the health benefits for about 64,000
members working in building services in New York
City, mainly as doormen, porters, and maintenance
workers, in a variety of locations such as residential
buildings, commercial office, and schools. The me-
dian household income of members is $35,000,31

and roughly half are immigrants for whom English
is not their first language.32

The prescription drug benefit provided through
the union is a comprehensive, closed formulary
plan with a mandated generic requirement. The
plan was 100% employer-paid outside of $7 and
$22 co-pays for a 30-day supply of generic or brand
drugs, respectively. When filling a prescription
through mail order, the co-pays were less expen-
sive: $14 and $44 for a 90-day supply. Members are
generally required to get their maintenance drugs
through mail order after the second fill.

Using the provider specialty field in the claims
data, primary care providers were defined as those
whose specialties included family practice, geriat-
rics, general practice, internal medicine, obstetrics
and gynecology, and preventive medicine. By
cross-referencing National Provider Identifier
numbers in the claims data with the PCIP contact
management database, 1,243 PCIP primary care
providers were identified in the claims data; the
remaining 2,839 primary care providers were clas-
sified as non-PCIP providers. All physician office
location zip codes were restricted to New York
City.

Union members who received 100% of their
outpatient primary care visits with any provider
enrolled in PCIP, which could be a single provider
or multiple providers at different practices, were
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attributed to the PCIP group. Union members
were attributed to the non-PCIP group if 100% of
their primary care visits were with any single pro-
vider or multiple providers at different practices
not enrolled in PCIP. Using this rule, about 4,477
union members were assigned to the PCIP group
and about 15,608 union members were assigned to
the non-PCIP group. This left 10,652 unassigned
members who had primary care visits with both
PCIP and non-PCIP providers. These individuals
were excluded to avoid assessing a partial effect of
the program.

Three chronic disease categories were consid-
ered for our study: (1) diabetes only, defined by
International Classification of Diseases, Ninth Re-
vision, Clinical Modification codes 250.xx; (2) hy-
pertension only, defined by International Classifi-
cation of Diseases, Ninth Revision, Clinical
Modification codes 401.xx through 405.xx; and (3)
diabetes and hypertension together, which was
used to consider patients who were sicker or taking
a larger number of medications. To be included in
the analyses, members had to have a diagnosis of
diabetes only, hypertension only, or both condi-
tions throughout the study period (2008–2011).

Medication Possession Ratio
The medication possession ratio (MPR) is a widely
accepted method of measuring medication avail-
ability33 or the refilling of prescriptions as sched-
uled so that patients have an adequate supply at
hand to take medication(s) as prescribed. The MPR
is defined as the sum of the days of prescription
supply dispensed between the first and last phar-
macy fill (with the last fill excluded), divided by the
number of days between the prescriptions.33

For each patient, the yearly MPR was tabulated
and averaged across each therapeutic drug class to
estimate the overall adherence to medication regi-
mens for antidiabetic agents (biguanides, sulfonyl-
ureas, thiazolidinediones, insulins, dipeptidyl pep-
tidase IV inhibitors); antihypertensive agents
(angiotensin-converting enzyme inhibitors, angio-
tensin II receptor antagonists, �-adrenergic block-
ing agents, calcium channel blocking agents [dihy-
dropyridines], phosphodiesterase inhibitors,
thiazide diruetics); and hyperlipidemia agents
(HMG-coenzyme A reductase inhibitors, fibric
acid derivatives). Drugs within a therapeutic drug
class were considered interchangeable; no effort

was made to determine whether drugs were
switched within a given drug class.

MPRs �100% were truncated to 100% to avoid
skewing the results. Values �100% can occur for a
variety of reasons, including the early refill of pre-
scriptions, the overuse of medication, multiple
medications dispensed to achieve a specific dose, or
the prescription of combination therapies.8

Statistical Analyses
Average MPRs were generated for calendar year
2008 and compared with calendar year 2011. At
baseline, in 2008, fewer of the PCIP providers were
live on the EHR compared with 2011, when all
PCIP providers included in this study were live on
the EHR. Members were considered adherent if
the average MPR was �80%, in line with many
studies that have used MPR as an outcome.33 Lo-
gistic regression analysis was used to model the
proportion of members with MPRs �80%, ad-
justed for member characteristics including age,
sex, comorbidity status, and primary care provider
participation in the PCIP. P values �.05 were con-
sidered statistically significant. All analyses were
conducted using SAS statistical software, version
9.2 (SAS Institute, Cary, NC). This study was re-
viewed and approved by the institutional review
board of the New York City Department of Health
& Mental Hygiene as research on individual or
group characteristics or behavior (institutional re-
view board no. 10–085).

Results
During the study period, 75% of the PCIP primary
care providers were at practices that had on-site
visits with PCIP quality improvement specialists, of
whom 60% had �2 visits during the study period
and 87% had on-site visits or calls/webinars.

Overall, there were small but significant differ-
ences (in terms of age, sex, and number of medica-
tions and prescriptions filled at baseline) among
members whose primary care providers either par-
ticipated or did not participate in the PCIP, with
the exception that the non-PCIP group did have a
higher proportion of members with hypertension
(Table 1). Excluded members, who received care
from both PCIP and non-PCIP providers, were
more similar to the non-PCIP group in terms of
proportion of members with diabetes and hyper-
tension, although they had fewer male patients than
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either group and were not similar to either group
across all prescription behaviors considered.

At baseline, in 2008, MPRs were lower for the
PCIP group compared with the non-PCIP group;
the largest differences were observed for members
with diabetes and no comorbid hypertension (Ta-
ble 2). Among members with both diabetes and
hypertension, across medication categories and
PCIP status, the proportion of adherent patients
(MPR �80%) at baseline was generally higher
compared with those with a single condition. Re-
gardless of PCIP status, the proportion of adherent
members was lower for lipid-controlling medica-
tions across conditions.

Logistic regression results adjusted by age, sex,
and primary care provider participation in PCIP
differed by chronic condition (Table 3). Among
members with diabetes only taking diabetes-spe-
cific medications, the PCIP group had greater odds
of being adherent, with an MPR meeting or ex-
ceeding the 80% threshold in 2011 (odds ratio
[OR], 2.03; 95% confidence interval [CI], 1.08–
3.83), compared with the non-PCIP group (OR,
1.14; 95% CI, 0.81–1.60). Although nonsignificant,
a similar pattern was observed among members

with diabetes only receiving lipid-controlling med-
ications (OR, 1.64; 95% CI, 0.73–3.65 for PCIP vs
OR, 0.85; 95% CI 0.55–1.32 for non-PCIP), as
well as members with diabetes and hypertension
taking diabetes-specific medications or on lipid-
controlling medications. Both the PCIP and non-
PCIP groups showed improvements in MPR
among members with hypertension only receiving
hypertension-specific medications. The PCIP
group was less likely to be adherent (MPR �80%)
in 2011 compared with the non-PCIP group when
considering members with hypertension only tak-
ing lipid-controlling medications and members
with hypertension and diabetes taking hyperten-
sion-specific medications.

During the study period, the 32BJ Health Fund
was engaged in a campaign to promote PCMHs to
members with chronic conditions. As an incentive,
members with chronic conditions who used 2
PCMH practices participating in the pilot were
given a steep reduction in prescription co-pays,
corresponding to $5 for all 30-day prescriptions
and $10 for all 90-day mail order prescriptions,
regardless of generic/brand classification. When
the 2 PCMH practices (1 each in the PCIP and

Table 1. Member Demographics at Baseline (2008)

Non-PCIP
(n � 15,608)

PCIP
(n � 4,477)

PCIP and Non-PCIP
(Excluded)* (n � 10,652)

Member demographics†
Mean age (years), mean (SD) 50.29 (10.95) 49.20 (10.99) 50.46 (10.52)
Male sex, % 82.70 90.02 71.48
Diabetes (any diagnosis), % 23.86 19.32 24.44
Hypertension (any diagnosis), % 58.07 47.26 57.97
Diabetes and hypertension (any diagnosis), % 20.03 15.66 20.59

Member prescription patterns
Diabetes-related prescriptions n � 1,661 n � 451 n � 1,149

Medications‡ 1.72 1.73 1.74
Prescriptions filled§ 5.98 6.38 6.20

Hypertension-related prescriptions n � 5,460 n � 1,439 n � 3,519
Medications†‡ 1.29 1.34 1.32
Prescriptions filled§ 5.89 6.23 5.85

Lipid-controlling prescriptions n � 3,922 n � 916 n � 2,453
Medications‡ 1.17 1.16 1.18
Prescriptions filled†§ 3.27 3.34 3.14

*Union members who had outpatient primary care visits with both Primary Care Information Project (PCIP) and non-PCIP providers
were excluded from the analyses.
†P value � .05.
‡Medications refers to the total number of unique medications (unique therapeutic drug classes) for which a member has filled
prescriptions.
§Prescriptions filled refers to the total number of prescription claims that were filled by the member.
SD, standard deviation.
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non-PCIP groups) participating in this incentive
program were excluded from the analyses (Table
3), less improvement was observed for members
with diabetes on diabetes-specific medications (OR,
1.76; 95% CI, 0.96–3.24 for PCIP vs OR, 1.12;
95% CI 0.80–1.58 for non-PCIP).

Discussion
Provider participation in the PCIP was associated
with greater improvements in the proportion of
adherent members between 2 time points for some
groups, such as members with diabetes taking dia-
betes-specific and lipid-controlling medications.
However, these associations were generally nonsig-
nificant, and the magnitude and significance of the

improvements were diminished when practices par-
ticipating in a program providing reduced prescrip-
tion co-pays to members with chronic conditions
were excluded from the analyses. These results sug-
gest that reduced costs for the patient may have
been a stronger factor in increasing medication
adherence, which is similar to observations by
other researchers.24–26 Both groups showed im-
provements among members with hypertension or
diabetes taking hypertension-specific drugs, with
the non-PCIP group showing greater improve-
ment.

Though the PCIP has facilitated quality im-
provement and promoted population health by ed-
ucating providers on quality improvement and

Table 2. Proportion of Medication-Adherent Union Members, from Baseline to the End of the Study, by Primary
Care Provider Participation in the Primary Care Information Project

Medication Type Patients (n)

Baseline Adherent Members
at the End of

the Study (%)�

Change (End
of Study �
Baseline)†MPR (%) Adherent Members (%)*

Diabetes (only)
Diabetes-specific‡

Non-PCIP 205 79.01 26.07 27.94 	1.87
PCIP 63 69.70 18.52 31.76 	13.24

Lipid-controlling§

Non-PCIP 129 76.67 16.63 13.24 �3.39
PCIP 40 65.32 11.11 16.47 	5.36

Hypertension (only)
Hypertension-specific†

Non-PCIP 2652 79.37 33.75 37.88 	4.13
PCIP 735 77.61 32.89 37.25 	4.36

Lipid-controlling§
Non-PCIP 1198 77.63 14.59 17.05 	2.46
PCIP 295 76.47 12.62 13.51 	0.89

Comorbid diabetes and hypertension
Diabetes-specific‡

Non-PCIP 1322 79.67 37.37 37.87 	0.50
PCIP 357 76.63 36.04 37.10 	1.06

Hypertension-specific�
Non-PCIP 1533 79.52 44.44 47.76 	3.32
PCIP 390 77.39 40.57 41.94 	1.37

Lipid-controlling§
Non-PCIP 1045 78.55 29.25 31.29 	2.04
PCIP 250 75.46 24.34 28.23 	3.89

�The proportion of members with a medication possession ratio (MPR) �80%.
†Change in the proportion of members with an MPR �80% from baseline (2008) to the end of the study (2011).
‡Diabetes therapeutic drug classes include biguanides, sulfonylureas, thiazolidinediones, insulins, and dipeptidyl peptidase IV
inhibitors.
§Lipid-controlling therapeutic drug classes include HMG-CoA reductase inhibitors and fibric acid derivatives.
�Hypertension therapeutic drug classes include angiotensin-converting enzyme inhibitors, angiotensin II receptor antagonists,
�-adrenergic blocking agents, calcium channel blocking agents (dihydropyridines), phosphodiesterase inhibitors, thiazide diruetics.
PCIP, Primary Care Information Project.
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helping them to redesign workflows to use their
EHRs more effectively at the point of care, these
general activities alone may not be strongly associ-
ated with increasing the MPR. Improving medica-
tion adherence is a complex issue that requires
further research and evaluation. In addition to low-
ering patient costs, models in which improved
medication adherence has been observed include
use of automated calling systems to conduct patient
outreach34,35 and use of pharmacy personnel to
counsel patients on their medications as part of the
team-based approach within the PCMH set-
ting.36–39

There are several limitations of this study. Using
health claims data, we were not able to assess

whether the individual actually took the medication
or whether their blood pressure, glucose, or cho-
lesterol were under control. While the non-PCIP
providers had a higher proportion of members with
hypertension compared with the PCIP providers,
this would not have affected our results because our
analysis was conducted at the patient level. In ad-
dition, while the PCIP has assisted many practices
in New York City with adoption and use of health
information technology, we do not know the extent
of adoption or assistance received by providers that
were not participating in PCIP programs, and we
cannot draw direct conclusions about the use or
impact of health information technology or tech-
nical assistance.

Table 3. Logistic Regression Models Adjusting for Age, Sex, and Primary Care Provider Participation in the
Primary Care Information Project

All
PCMH Pilot

Practices Removed

OR� 95% CI OR* 95% CI

Diabetes (only)
Diabetes-specific medications†

Non-PCIP 1.14 0.81–1.60 1.12 0.79–1.58
PCIP 2.03‡ 1.08–3.83 1.76 0.96–3.24

Lipid-controlling medications§
Non-PCIP 0.85 0.55–1.32 0.83 0.53–1.29
PCIP 1.64 0.73–3.65 1.59 0.73–3.44

Hypertension (only)
Hypertension-specific medications�

Non-PCIP 1.26‡ 1.15–1.38 1.26‡ 1.15–1.38
PCIP 1.24‡ 1.03–1.49 1.24‡ 1.03–1.48

Lipid-controlling medications§
Non-PCIP 1.28‡ 1.13–1.44 1.28‡ 1.13–1.49
PCIP 1.11 0.86–1.44 1.16 0.90–1.50

Comorbid diabetes and hypertension
Diabetes-specific medications†

Non-PCIP 1.03 0.90–1.18 1.05 0.92–1.21
PCIP 1.06 0.81–1.40 1.14 0.88–1.49

Hypertension-specific medications�
Non-PCIP 1.19‡ 1.04–1.36 1.19‡ 1.04–1.36
PCIP 1.10 0.84–1.44 1.10 0.85–1.43

Lipid-controlling medications§
Non-PCIP 1.14 0.99–1.32 1.16 1.00–1.33
PCIP 1.26 0.93–1.72 1.25 0.94–1.68

*Odd ratios (OR) shown for changes in the odds of the proportion of members who are adherent (i.e., medication possession ratio
�80%) from baseline to the end of the study.
†Diabetes therapeutic drug classes include biguanides, sulfonylureas, thiazolidinediones, insulins, dipeptidyl peptidase IV inhibitors.
‡P values �.05.
§Lipid-controlling therapeutic drug classes include HMG-CoA reductase inhibitors and fibric acid derivatives.
�Hypertension therapeutic drug classes include angiotensin-converting enzyme inhibitors, angiotensin II receptor antagonists,
beta-adrenergic blocking agents, calcium channel blocking agents (dihydropyridines), phosphodiesterase inhibitors, thiazide diruetics.
CI, confidence interval; PCMH, patient-centered medical home; OR, odds ratio; PCIP, Primary Care Information Project.
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A number of barriers to medication adherence
have been noted in the literature, including age,
costs of medications, polypharmacy, pill burden,
dosing frequency, adverse effects and tolerability,
patient knowledge and understanding of disease,
and physician–patient communication.40–43 Health
information systems have the potential to be used
to facilitate the assessment of patient adherence to
medication regimens by developing and using tools
within the EHR to (1) increase opportunities for
patient education and patient–provider communi-
cation about medication adherence and (2) pro-
mote the utilization of techniques for improving
medication adherence to multiple-pill regimens,
such as recommending combination pills, use of pill
sorters, and once-a-day dosing. As observed in this
study, reducing patient prescription cost is another
method to improve patient prescription fill rates.

Each primary care visit is an opportunity to
educate and engage patients in improving their
health. Health information systems and practice
support in the primary care setting, coupled with
patient incentives, can significantly improve patient
quality of care and potentially improve patient en-
gagement in managing their chronic conditions be-
yond the office visit.
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