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oor adherence to drug regimens is a costly problem. It in-

creases the risk for negative health outcomes as well as in-

creased healthcare costs.!? Yet nonadherence is common;
approximately 40% to 60% of patients do not take medications as
prescribed.*!° High-deductible health plans have the potential to
discourage drug adherence by placing additional financial burdens
on members. In these plans, members may face larger out-of-pocket
expenses at the beginning of the plan year in the form of higher de-
ductibles, which could'contribute to delays in refilling prescriptions
or stopping medication altogether. Using enrollment and claims data
from a national insurer; this tetrospective cohort study tested whether
patients who enrolled in a consumer-driven héalth plan (CDHP) that
fully replaced a‘traditional plan became less adhe}ent to medications
for chronic conditions compared with those who were continuously
enrolled in 4/traditional managed care plan.

CONSUMER-DRIVEN HEALTH PLANS

During “the past 5 years, CDHPs have experienced fast grjowth. It has
been estimated that in 2008 there' were/10 million to 12 million CDHP
enrollees nationally.!! The study insuter’s CDHP membership was-about
750,000 in 2005. Membership almost doubled in 2006 and exceeded 3
million in 2009. Initially a CDHP! was most commonly’ offered as an
option alongside traditional ‘plans, but recently an increasing number
of employers have fully replaced their traditional plans with CDHPs.
This inSurer experienced a 67% increase between 2006 and 2008 in the
number-of employers [that offered full-replacement CDHPs. Only full-
replacement €DHPs .were used in this study to eliminate the selection
bias that might have occurred with optional CDHPs.

Consumer-driven health plans typically consist of a personal care ac-
count and a deductible (ustally $3000-$4000). Under a basic CDHP mod-
el, members receive an  annual allocation of money into an account and
can use this money to pay for medical and pharmacy services. Unused funds
can be rolled over to the next year and be added to the next year’s fund
deposit. Once the account is exhausted, members are financially respon-
sible for the medical and pharmacy services until a deductible is met. After

the deductible is met, members are

partially financially responsible for
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Objective: To evaluate the impact of enrolling in
a consumer-driven health plan (CDHP) on adher-
ence to maintenance drugs.

Study Design: Two-year retrospective cohort
study.

Methods: Consumer-driven health plan patients
were enrolled in a traditional managed care plan
in 2005 (pre-year) and a full-replacement CDHP in
2006 (post-year). Traditional-plan patients volun-
tarily enrolled in a traditional plan in both years.
Adherence measures included (1) post-year con-
tinuation rate among continuous users, (2) time
to refill the first prescription in the post-year, (3)
change in the compliance rate from the pre- to the
post-year, and (4) total days with continuous drug
supply in the post-year. Analysis was conducted
on 8 drug classes.

Results: The CDHP patients had a slightly higher
iliness burden and used more medication in the
pre-year.The continuation rate was relatively high
for all drug classes, although the CDHP cohort
had a lower probability of continuing cardiac and
cholesterol drugs. Consumer-driven health plan
patients took slightly longer on average to refill
their first prescription in the post-year for cardiac,
hypertension, cholesterol, and thyroid drugs.The
compliance rate dropped over time in both co-
horts, but the reduction was bigger among CDHP
patients for 3 drug classes (adjusted ratio of the
odds ratios was 0.77, 0.78, and 0.69 for asthma,
cardiac, and cholesterol drugs, respectively). The
CDHP patients also terminated their continuous
drug supply 21 days earlier for epilepsy drugs
and 27 days earlier for cholesterol drugs.
Conclusions: Adherence was lower for a few drug
classes among CDHP patients.
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Take-Away Points

The impact on adherence to maintenance drugs of enrollment in a consumerdriven
health plan (CDHP) was assessed in a 2-year retrospective cohort study.

B The compliance rate dropped over time in both the CDHP and traditional managed
care cohorts, but the reduction was bigger among CDHP patients for asthma, cardiac, and

cholesterol drugs.

B The CDHP patients also terminated their continuous drug 21 days earlier for epilepsy

drugs and 27 days earlier for cholesterol drugs.

ment accounts (HRAs) and health savings accounts (HSAs).
The primary differences are that (1) both the employer and the
member can contribute to the HSA, whereas only the employer
can contribute to the HRA; and (2) the employee owns the
HSA, whereas the employer owns the HRA (e, after discontin-
uing employment, the employee loses the money in the HRA
account). The HRA and the HSA have had roughly equal mar-
ket penetration in recent years.!!

Prescription drugs are paid for differently in CDHPs than
in traditional managed care plans. In CDHPs, members pay
the full amount for which the insurer has contracted with
the pharmacy until members have satisfied the deductible.
Once the deductible is satisfied, members are responsible for
a copayment. In traditional managed care plans, members are
responsible for prescription copayments regardless of wheth-
er the deductible is satisfied. (In some cases plans will have
separate deductibles for the pharmacy benefit.) Typically,
traditional plans use a tiered pharmacy design with different
copayment tiers for brand versus generic drugs.

At the time this study was conducted, research on medi-
cation adherence in CDHPs was limited and the results were
mixed. Some researchers reported increased use of mainte-
nance medications and decreased pharmaceutical expendi-
tures among CDHP enrollees.!? Some researchers reported
that CDHP enrollees and traditional-plan enrollees had simi-
lar rates of brand utilization," generic utilization,'* and medi-
cation adherence.'*"> Yet other studies found that CDHP
members tended to use fewer prescription drugs,'¢ were less

1718 were more likely to discon-

compliant with drug regimens,
tinue chronic illness medications,'* and were more likely to
skimp on needed medications because of cost.! These stud-
ies have limited generalizability with respect to medication
adherence because they examined the experience of only 1
or 2 employers, they measured general medication utilization
rather than adherence, or they looked at cross-sectional dif-

ferences without controlling for baseline differences.

METHODS
Setting and Design

The study insurer substantially increased membership in

CDHP in 2006. The number of contracted
employers increased by 300% to 14,500
and the total number of enrollees doubled
to 1.5 million. That year 55% of the em-
ployers fully replaced the traditional plan
with a CDHP. These full-replacement em-
ployers represented 35% of the new mem-
ber population.

This retrospective cohort study iden-
tified a CDHP cohort from 33 employers and a traditional-
plan cohort from 47 employers. All employers were middle
to large size (2100 employees). These employers offered tra-
ditional plans that had been provided by the same insurer
in 2005 and started offering CDHPs to employees in 2006.
Both self-insured and fully insured employers were included.
Employers in the CDHP cohort offered CDHP as the only
choice (full-replacement plan), whereas those in the tradi-
tional-plan cohort offered a traditional plan as an option in
addition to a CDHP. The traditional plans included preferred
provider organization, point-of-service, and exclusive pro-
vider organization plans. The CDHPs included HRAs and
HSAs. Preliminary examination of the data showed that
HSA and HRA members had similar adherence patterns.
The HRA and HSA members were combined in the CDHP
cohort; they will be analyzed separately in a subsequent study.
Tiered pharmacy designs were used in all traditional plans.

Study Subjects

The unit of analysis is per patient per drug class. Patients
were eligible for the CDHP cohort if they enrolled in a tra-
ditional managed care plan in 2005 (pre-year) and a full-
replacement CDHP in 2006 (post-year). Those who were
eligible for the traditional-plan cohort voluntarily enrolled
in a traditional plan in 2005 and 2006. Other inclusion cri-
teria included continuous enrollment, under age 64 years on
the last day of the 24-month study frame between January 1,
2005, and December 31, 2006, both pharmacy and medical
benefit coverage, and no other source of health insurance.
(All but 2 employers had January-start coverage, for whom
the study frame was from January 1, 2005, to December 31,
2006. The study frame for the 2 non—January-start employers
also was 24 months but was shifted to the applicable starting
month.) Patients who used insurance from another carrier
were excluded from this study due to the unavailability of
insurance claims.

For a given drug class, a patient was identified if he or she
had at least 1 prescription in that drug class during the first
quarter of the pre-year and at least 1 refill during the last quar-
ter of the pre-year. Those who did not have a script in the pre-
year were excluded from the analysis due to the unavailability
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of baseline prescribing experience. Eight therapeutic classes for
conditions including asthma, cardiac, diabetes, epilepsy, hyper-
tension, cholesterol, rheumatoid arthritis, and thyroid were se-
lected because the drugs in these classes are rarely used to treat
other conditions and should be taken continuously. Patients
were allowed to switch drugs as long as they continued with a
drug in the same class. Specified Therapeutic Class code, a drug
classification system developed by the First DataBank, was used
to define drug classes. Study subjects who had prescriptions in

multiple drug classes were treated as separate individuals.

Risk Assessment

Using enrollment data and medical and pharmacy
claims, patients’ health risk scores in the pre-year were com-
puted and used in multivariate modeling. Health risk score
measures the relative resources that are expected to be re-
quired for healthcare. Health risk was assessed with Episode
Risk Groups, a derivative work based on Episode Treatment
Group methodology, a widely used software product for ill-
ness classification and episode building (a product of In-
genix, a subsidiary of UnitedHealth Group). The literature
reports that Episode Risk Group scores highly correlate with
other risk-adjusted measures of practice efficiency such as
Adjusted Clinical Groups, Burden of Illness Score, Clinical
Complexity Index, Diagnostic Cost Groups, and General

Diagnostic Groups.?®

Outcome Measures

Adherence with regimens was measured from 4 perspec-
tives. Continuation rate measured the proportion of eligible
patients who had a positive number of prescription(s) in the
post-year, when there was evidence that these patients had a
minimum of 2 refills for a drug in that class in the pre-year.
For patients who did fill prescriptions in the post-year, time to
fill the furst prescription measured the number of days between
the last date of drug supply for the last refill of the pre-year
and the beginning date of the first filled script of the post-year.
Compliance rate measured the proportion of patients who had
a medication possession ratio (MPR) greater than 0.8 (see
Appendix A). Time with continuous drug supply measured the
number of days with continuous drug supply until discontinu-
ation occurred or until the end of the post-year, whichever
occurred first. A discontinuation was identified when the gap
between 2 consecutive refills was longer than a predefined
grace period (see Appendix B).

Statistical Analysis
Descriptive statistics were used for demographic variables,
the t test for continuous variables such as age and baseline year

risk score, and the %’ test for sex distribution. To test whether

patients in the 2 cohorts were equally likely to continue re-
filling behavior in the post-year, a logistic regression model
adjusting for demographic characteristics, the pre-year risk
score, and the pre-year total days of drug supply was applied.
An analysis-of-variance model adjusting for demographic
characteristics and risk score compared whether patients in
the 2 cohorts took an equal amount of time to refill the first
prescription in the post-year.

A difference-in-difference logistic regression model was
used to evaluate whether the changes in the compliance rate
from the pre-year to the post-year were the same for CDHP
and traditional-plan enrollees. In this model, the coefficient
of the interaction between cohort and year represented the
change in the odds ratios between cohorts in a natural loga-
rithm. This method had the advantage of evaluating the true
cohort effect by controlling for the time effect. The odds ra-
tios of the pre-year compliance rate over the post-year compli-
ance rate for each cohort and the estimated ratio of the 2 odds
ratios were reported.

To determine whether enrollees in the 2 plan types were
equally likely to discontinue in the post-year, a Cox propor-
tional hazard model adjusting for demographic characteristics,
the pre-year risk score, and the pre-year total days with contin-
uous drug supply was used. Patients who had a continuous drug
supply through the end of the post-year were considered cen-
sored observations. The proportional hazard assumption was
verified by using Kaplan-Meier survival curves. The adjusted
hazard ratio of discontinuation for CDHP enrollees was report-

ed using traditional-plan enrollees as the reference group.

RESULTS

Descriptive Analysis

Table 1 summarizes the demographic characteristics, pre-year
risk level, and general drug utilization for unique patients who
had filled prescriptions for the chronic condition (n = 33,393).
Compared with patients in the traditional-plan cohort (n =
30,455), those in the CDHP cohort (n = 2938) had a slightly
higher risk score in the pre-year (2.7 vs 2.6, P <.05), a higher
proportion of females (55% vs 52%, P <.01), and higher drug
utilization for all drug classes together in the pre-year (374 days
vs 365 days of supply, P <.001; 9.8 vs 9.4 scripts, P <.001). Total
days of supply decreased in the post-year in both cohorts, and the
drop was larger for CDHP patients (29 fewer days in the CDHP
cohort vs 14 fewer days in the traditional-plan cohort, P <.001).
The total number of scripts also decreased (0.8 fewer scripts in
the CDHP cohort vs 0.6 fewer scripts in the traditional-plan co-
hort, P <.001). The average age and proportion of patients who
filled prescriptions in more than 1 drug class were approximately
equal in the 2 cohorts.
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M Table 1. Descriptive Analysis for Patients Using Medications for Chronic Conditions?

Characteristics/Cohort CDHP Traditional Plan
Unique patients, No.P 2938 30,455
Mean age, y 50 50
Mean ERG risk score in pre-year 2.7 2.6°
Female, % 55 52!
Patients taking medications in multiple drug classes, % 41 40
Total patients, No.® 4865 49,009
Patients who had scripts in post-year, No. (%)f 4685 (96) 47626 (97)
Mean general utilization?
Pre-year days of supply 374 365"
Post-year days of supply 345 351¢
Change of days of supply -29 —14h
Pre-year total scripts 9.8 9.4
Post-year total scripts 9.0 8.8¢
Change of total scripts -0.8 -0.6"

CDHP indicates consumer-driven health plan; ERG, Episode Risk Group.

2patients were eligible for the study if they were younger than age 65 years at the end of the 2-year study frame,
used a commercial health insurance plan from the same insurer, did not switch employers, did not use insurance
from multiple carriers, and had continuous medical coverage and drug coverage. For a given drug class, patients
were identified if they had at least 1 prescription during the first quarter of the pre-year and at least 1 other

noted that the change of
MPR was big for a small
group of patients. In both
plans, the bottom 5% of
patients had a more than
50% drop in MPR and the
top 5% had a more than
50% increase in MPR
(Table 3). Table 3 also
suggests that the CDHP
cohort overlapped highly
with the traditional-plan
cohort on both the origi-
nal MPR and the change
in MPR.

Compliance Rate
Thedichotomous mea-
sure for compliance was
derived from the MPR.
For a given drug class, a

patient was compliant if

Erescription during the last quarter of the pre-year.

Analysis of age, risk score, and sex applied to unique patients.
°P <.05.
dp <.0n.

¢Patients who had prescriptions in more than 1 drug class were treated as different individuals.

Percentage of total number of patients in the row above.

9Utilization for all drug classes used in this study. Analysis was applied to patients who had scripts in the post-year.

hp < 001.

Continuation to the Post-Year

The continuation rate was relatively high for all drug class-
es (Table 2). Results from the multivariate logistic regression
model suggested that CDHP patients were equally likely to
continue their prescriptions in the post-year for 6 conditions
and were less likely to continue for cardiac and cholesterol
drugs, although the differences were small (cardiac: 97% vs
98%, P <.05; cholesterol: 96% vs 98%, P <.01).

Number of Days to the First Refill in the Post-Year
Among those who did continue in the post-year, the aver-
age time between the last refill of the pre-year and the first
refill of the post-year ranged from 1 week to 1 month (Table
2). This gap was slightly longer for CDHP patients for car-
diac (4 days more), hypertension (4 days more), cholesterol (5
days more), and thyroid (3 days more) drugs. The gap also was
longer for CDHP patients taking diabetes, epilepsy, and RA
drugs, although the difference was not satistically significant.

Medication Possession Ratio
The MPR dropped slightly in the post-year (—0.05 in CDHP
and —0.03 in traditional plans, P <.001), although it should be

his/her MPR was greater
than 0.8. Among patients
who filled a prescription
in the post-year, compli-
ance became worse in the
post-year compared with
the pre-year for all drug classes (Table 4). If the adjusted ratio
of the odds ratios (the comparison of the compliance reduction
from the pre-year to the post-year between the 2 cohorts) was
less than 1, it indicated that the reduction was larger for the
CDHP cohort. The CDHP population had a significantly great-
er reduction in compliance for 3 drug classes. The adjusted ratio
of the odds ratios was 0.77 for asthma drugs (P <.05), 0.78 for
cardiac drugs (P <.05), and 0.69 for cholesterol drugs (P <.001).
Cholesterol drugs showed the greatest reduction in compliance
and the greatest difference between CDHP and traditional-
plan patients. For this drug class, compliance rates for CDHP
members dropped from 77% to 62%, compared with a change
from 75% to 68% for patients who remained in a traditional
managed care plan.

Regardless of the type of health plan in the post-year, the
compliance rate was relatively low for rheumatoid arthritis
drugs in both the pre-year and the post-year, which suggests
that patients with rheumatoid disease might not receive suf-
ficient treatment.

Number of Days With Continuous Drug Supply

Among patients who continued in the post-year, the
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H Table 2. Continuation Rate and Adjusted Number of Days to the First Prescription in the Post-Year,

by Drug Class?

Drug Class

Asthma

Cardiac

Diabetes

Epilepsy
Hypertension
Cholesterol
Rheumatoid arthritis
Thyroid

N

816
1016
375
216
743
978
176
545

Total Patients, Patients Continued in Post-Year,

CDHP
n
763
987
369
203
720
941
161
541

CDHP indicates consumer-driven health plan.

2For a given drug class, an eligible patient was continued in the post-year if he or she had at least 1 prescription in the post-year. Eligible patients

and Continuation Rate

%
94
97
98
94
97
96
91
<L

N

7143
9980
3923
2351
7499
10,518
1624
6071

Traditional

n

6721
9803
3873
2229
7285
10,276
1442
58907

%)c
94
98¢
99
95
97
989
95
ce

must have had at least 1 refill in the first quarter and another refill in the last quarter of the pre-year.
bpatients who qualified for this measure were those who continued in the post-year. The number of days to resume prescriptions was defined as the

duration between the starting date of the first prescription in the post-year and the ending date of the last prescription in the pre-year.
®Significance test was examined when the CDHP cohort and the traditional-plan cohort were equally likely to continue in the post-year.

dSignificance test was examined when the least squares means of the 2 populations were equal.

ep <.05.
fp<.001.
9P <.01.

H Table 3. Change of Medication Possession Ratio, by Cohort

Cohort

CDHP (n = 4865)
Pre-year MPR
Post-year MPR

Change of MPR (post-year
minus pre-year)

% Change (change of
MPR % 100/pre-year MPR)

Traditional (n = 49,009)
Pre-year MPR
Post-year MPR

Change of MPR (post-year
minus pre-year)

% Change (change of
MPR % 100/pre-year MPR)

Minimum

0.04
0.02
—2.6

0.01
0.00
-2.7

-100

5th

0.47
0.28
=059

-58

0.44
0.30
-0.51

—55

25th

0.85
0.75

Mean (SD)

1.01 (0.42)
0.96 (0.47)

-0.16 -0.05 (0.32)

-16

0.81
0.75

-1.3(0.44)

1.00 (0.43)
0.97 (0.49)

-0.14 -0.03 (0.30)

-14

1.1 (0.51)

CDHP indicates consumer-driven health plan; MPR, medication possession ratio.

total time with continuous drug supply was relatively

long for both study groups, ranging from 7 months for

rheumatoid arthritis medications to 9 months for thyroid
medications (Table 5). A test on the likelihood of supply

termination suggests that CDHP patients were more likely

than traditional-plan enrollees to discontinue refills for 2

drug classes: epilepsy (21 days earlier, hazard ratio = 1.25,

Median

0.97
0.95
—0.02

-1.9

0.96
0.95
-0.01

-1.2

DISCUSSION

Adjusted Number of Days

to 1st Prescription
in Post-Year

(Least Squares Mean)®

CDHP Days Traditional Days*

75th

1.03
1.02
0.07

6.9

1.04
1.03
0.08

8.5

28

95th

1.89
1.95
0.42

54

1.92
1.97
0.46

60

29
10f
8
15
109
16f
26
108

Maximum

3835

P <.05) and cholesterol (27 days earlier, hazard ratio
1.25, P <.001).

4.99

2.10

5.29
5.98
2.75

There has been increasing concern that patients may dis-

continue taking their maintenance drugs for chronic condi-
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H Table 4. Comparison of Change in Compliance Rate From Pre-Year to Post-Year and Adjusted Ratio of Odds

Ratios, by Drug Class?

CDHP Traditional
Compliance Rate, %" Odds Ratio Compliance Rate, %"
(Pre-Year

Drug Class Pre-Year  Post-Year =P Pre-Year Post-Year
Asthma 71 62 0.67 62 59
Cardiac 84 77 0.61 381 77
Diabetes 83 81 0.90 83 81
Epilepsy 70 61 0.66 72 65
Hypertension 81 78 0.79 81 76
Cholesterol 77 62 0.49 75 68
Rheumatoid arthritis 63 53 0.65 61 53
Thyroid 86 81 0.67 82 79

CDHP indicates consumer-driven health plan.

Adjusted Ratio of

Odds Ratio Odds Ratios
(Pre-Year for CDHP vs

=1)° Traditional Plans?
0.85 0.77¢
0.78 0.78°
0.91 0.99
0.73 0.90
0.72 1.1
0.70 0.69f
0.73 0.87
0.83 0.80

2Patients who qualified for this measure were those who continued in the post-year. For a given drug class, a patient continued in the post-year if
he or she was eligible for the study (had at least 1 refill in the first quarter and another refill in the last quarter of the pre-year), and had at least 1

rescription in the post-year.

he compliance rate was calculated as the percentage of patients who had a medication possession ratio greater than 0.8.
®Pre-year was the reference group (odds ratio = 1) in both cohorts. An odds ratio less than 1 indicates that compliance in the post-year was lower

than that in the pre-year.

YThe ratio of odds ratios compares the changes in the compliance rate between CDHP and traditional-plan cohorts. A ratio of odds ratios less than 1
suggests that the reduction of compliance from the pre-year to the post-year was greater in the CDHP cohort than in the traditional-plan cohort.

ep <.05.
fp <.001.

M Table 5. Average Number of Days With Continuous Drug Supply in Post-Year
and Adjusted Hazard Ratio on Likelihood of Discontinuation, by Drug Class?®

Mean Number of Days
With Continuous Drug Supply
in Post-Year®

Hazard Ratio to
Discontinuation for CDHP
(Hazard Ratio = 1 for

Drug Class CDHP Traditional Traditional Cohort)®
Asthma 227 231 1.06

Cardiac 268 278 1.02
Diabetes 251 265 1.07
Epilepsy 220 241 1.254
Hypertension 265 274 1.08
Cholesterol 226 253 1.25¢
Rheumatoid arthritis 209 223 1.13

Thyroid 281 279 0.95

CDHP indicates consumer-driven health plan.

2Patients who qualified for this measure were those who continued in the post-year. For a given drug class,

a patient continued in the post-year if he or she was eligible for the study (had at least 1 refill in the first

quarter and another refill in the last quarter of the pre-year) and had at least 1 prescription in the post-year.
A patient had a continuous drug supply as long as the duration between 2 consecutive refills was shorter

than a predefined grace period, which was half of the supply days of the first identified prescription for this

patient.

°The hazard ratio was obtained from a Cox proportional hazard model that adjusted for age, sex, pre-year

risk score, and pre-year number of days with continuous drug supply. Traditional-plan enrollees were the

reference group (hazard ratio = 1).

dp <.05.

€P <.001.

tions if they are required to pay
more for them. Unlike mem-
bers with a multitier pharmacy
design who pay a portion of
the full price through coinsur-
ance or copayment, those in
CDHPs pay the full price for
drugs until the deductible is
met. Maintaining control of
chronic illnesses can delay or
prevent complications and can
therefore lead to savings on fu-
ture healthcare.

This study tested the hy-
pothesis that enrolling in an
account-based  high-deduct-
ible CDHP leads to adverse
prescription drug refilling be-
havior. Using 2 years of claims
data from 80 employers, this
analysis compared patients
who enrolled in a full-replace-
ment CDHP with those who
voluntarily were continuously

enrolled in a traditional man-
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aged care plan. Eight drug classes were studied, and patients
were identified if they had at least 2 scripts in the pre-year for
a given drug class. The utilization for all drug classes together
decreased in both cohorts, and the decrease was slightly more
in the CDHP cohort.

Four aspects of regimen adherence were examined in the
post-year: overall medication continuation rate, time to re-
fill the first prescription, the change in compliance rate from
the pre-year to the post-year, and the number of days with
continuous drug supply. The CDHP patients were equally
likely to continue their prescriptions for 6 conditions but
were less likely to refill cardiac and cholesterol drugs. The
CDHP patients took slightly longer to resume their first pre-
scriptions in the post-year for all therapeutic classes except
for patients taking asthma drugs. The CDHP patients also
had poorer compliance for asthma, cardiac, and cholesterol
medications. In addition, CDHP patients terminated their
continuous drug supply earlier than traditional-plan pa-
tients. The greatest concern, however, is poor compliance
with cholesterol medications. Adherence was consistently
and significantly lower for CDHP patients taking medica-
tion for hypercholesterolemia by all measures.

These results are slightly different from those of a recently
published study that found no difference in the decline in
compliance between the high-deductible plan and the tradi-
tional plan for all 5 drug classes studied'* and another study
that found no difference in medication persistence for all 3
drug classes studied (this paper is under review; the author
information is not disclosed).

Limitations

This study did not evaluate the impact of specific phar-
macy benefits. Benefit tiers and the amount of copayment or
coinsurance associated with each tier were not examined; nor
was the specific benefit design at the employer level, such as
insurance premium or amount of contribution made to the
healthcare account. Such information was not available to the
researchers at the time the study was conducted. The lack of
this information, however, should not change the conclusions
of this study. Although the available demographic character-
istics were similar for the 2 study cohorts, the baseline medi-
cation utilization was lower among members who chose to
continuously enroll in a traditional plan, indicating that there
may be unmeasured differences between the populations.
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B Appendix A. Medication Possession Ratio

The medication possession ratio (MPR) is the ratio of the number of days with a supply of
medication to the total days under observation. This ratio is a continuous variable. It can
be smaller than 1 (if the days of drug supply are less than the total days of observation)
or greater than 1 (if the days of drug supply are more than the total days of observation).
The MPR often is recoded to a binary variable, which is easier to understand. A patient is
compliant (1) if his/her MPR is greater than a cut-off value (normally 0.7~0.8) and is not
compliant (0) if his/her MPR is less than that cut-off value. A commonly used cut-off point
is 0.8, which also is used in the present study. For example, if a patient had a total of six
30-day refills of cardiac drugs during a year, her MPR would be 0.5 (6xX30/365) for this drug
class and she would not have achieved the defined compliance threshold (0.5 <0.8).

Appendix B. Grace Period to Define Discontinuation of Refills

Patients might not refill their prescription on exactly the day after their current order is
ended. If the refill date is later than the end date of the previous refill, a gap is formed
between these the 2 refills. A long gap is not preferable for patients with chronic condi-
tions because they should take medication continuously to better control their condition.
The grace period represents a maximally allowed gap between 2 consecutive refills for
a “continuous” drug supply. If the gap is longer than the grace period, a discontinuation
is claimed to occur. The grace period is defined as half the supply days of a patient’s first
identified script in the present study. The grace period might be different from patient to
patient. For instance, if a patient’s first script had 30 days of supply and she refilled her
second 30-day script on the 43rd day and her third 30-day script on the 90th day, her grace
period was 15 days and she discontinued after the 73rd day (43 + 30), because the gap
between the second and the third script was greater than the grace period, 15 days.
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