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INTRODUCTION

It is estimated that more than 4 million adults had
diabetes in 2011, which showed 35% increment
during past 7 years. Expanding epidemic of obesity
is responsible in large part for a high prevalence of
diabetes mellitus and impaired fasting glucose among
Iranian adults.l! Therefore, an increase in the risk
of cardiovascular diseases including coronary heart
disease (CHD), is anticipated.*® In fact, the presence
of diabetes is somehow considered equivalent to that
of a history for CHD. Consequently, the coexistence of
diabetes and hypercholesterolemia further raises the
risk of cardiovascular morbidity and mortality.!

Effective lipid lowering therapies especially statins are
widely available to decline the cardiovascular risk across
a wide range of patients particularly those with type 2
diabetes.b Patients with type 2 diabetes are benefitted
from statin therapy by decreasing the risk of CHD and
related clinical outcomes.!”!

Unfortunately, despite the availability of effective
pharmacologictreatment and well-publicized therapeutic
guidelines, elevated serum cholesterol levels remain
uncontrolled in patients with hypercholesterolemia
especially those with diabetes.[®! The percentage of
controlled cholesterol among United States adults
receiving treatment increased from 45.0% in 1999-2000
to 63.6% in 2009-2010. However high low-density
lipoprotein (LDL) cholesterol remains the common
problem in health care system.®!

Significant gap between expected and actual benefit of
statins may be attributed to the lack of enough follow-up
or inappropriate titration of the starting statin dose. In
addition, poor adherence may be considered amongst
the most important reasons of failure to achieve the goals
for dyslipidemia.? In a retrospective cohort study, the
proportion of days covered by statin treatment was 79%
among elderly patients (23.5% with diabetes) during the
first 3 months. Although adherence fell dramatically to
42% after 120 months follow-up.!'%
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To the best of our knowledge, there is not enough
information regarding statin adherence and/or goal
attainment rates of LDL cholesterol of patients with type 2
diabetes in developing countries. To address these issues,
we conducted a study to evaluate the adequacy of diabetic
patients’ adherence to statin therapy for lipid management
in a research based community clinic in Iran.

MATERIALS AND METHODS

We conducted a prospective clinical study in patients with
type 2 diabetes under treatment with statins. Participants
enrolled in Isfahan Endocrinology and Metabolism
Research Center (IEMRC). IEMRC is one of the largest
outpatient diabetes research centers in the central part of
Iran which also provides medical care and educational
program for patients with diabetes. The study protocol of
this observational research project was approved by the
institutional board for human studies at Isfahan University
of medical sciences (registration number, 3,87,311). All
patients received a 15 min explanation of the study protocol
in simple language by the principal investigator Farsaei and
if they announced to join the study, they were recruited.
They also were free to leave the study whenever they want
without depriving from normal medical care.

All patients who took statins were identified during 3 months
and included to the study. Among enrolled patients who did
not have documented LDL cholesterol within 90 days after
study inclusion or those who did not keep their scheduled
visit 3 months after their initial visit were excluded.

Totally, 204 patients with diabetes and prescription of
statins were included during a 3-month sampling period.
Pharmacist interviewed patients and filled out demographic
data (age, body mass index [BMI], sex, education) and statin
information (type, dose and initial number of prescribed
statin) in data gathering form.

In addition, data regarding LDL cholesterol over the same
period were included to evaluate the relationship between
LDL level and statin adherence. Since metformin could
have a significant effect on lipid profile, data regarding
administration dose of metformin were also gathered to
compare between groups.

All included patients were asked to return 3 months after
initial visit for counting remained statins and calculate
statin adherence. Subsequently, in the second visit remained
medications in blisters were counted in all participants and
adherence was calculated.

In our study with pill count method, adherence of patients
was expressed as a percentage of medicines taken during

| February 2015 |

3 months relative to the number of medicines that should
have been taken during the same period.!""! Adherence was
considered when this ratio exceeding 80% for all of their
medications including statins. Correspondingly patients
that took <80% of their medications were classified as
nonadherent.!!

In addition, self-reporting was used to report medication
behavior of patients during 3 months. In the same manner
patients declared taking <80% of their prescribed statins
were considered nonadherent to their treatment. Medication
possession ratio (MPR) was also calculated during 3
months of study to evaluate its correlation with mean LDL
cholesterol level. MPR was defined as the percentage of days
when medication was available for patients.!'

Finally, understanding the barriers to adherence was
performed by patients’ self-reporting.

Statistical analysis

Continuous variables were expressed as mean + standard
deviation and categorical data as a percentage. Kolmogrov-
Smirnov test was carried out to assess the distribution of
continuous variables. Student’s ¢-test, Chi-square, and
Mann-Whitney U-test were used to evaluate results. In
addition, Pearson correlation was used to evaluate the
association between MPR and LDL cholesterol level.

Data processing was performed by SPSS statistical software
version 11.5 software (SPSS Inc., Chicago, IL, USA), and
two-tailed P <0.05 was considered for statistical significance
in all analyses.

Ethical issues

The research protocol for this study was approved by
the board of human studies of the Isfahan University of
Medial Sciences. Also, researchers preserved privacy and
confidentiality of all patients” information.

RESULTS

Among 204 patients met inclusion criteria, 46 patients
were excluded during the study and final analyses were
conducted with the data from 158 patients who completed
the study [Figure 1]. Lovastatin was prescribed for more
than 98% of patients in our study with dose of 10.2 + 3.7
mg daily and <2% of patients received atorvastatin or
simvastatin as cholesterol lowering agent. Therefore the
analysis was not conducted based on type of statins.

Overall, 20.3% (n = 32) of patients were considered
nonadherent to statin therapy and only 31.6% (1 = 50) of
patients achieved their LDL cholesterol goal <100 mg/dl.
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Although higher percent of males had adherence >80% to
statin therapy than females but there was no significant
difference between genders [Table 1]. Once again, the rate of
LDL goal attainment was higher among men however it was
not significant [Table 2]. Furthermore, other demographic
characteristics including age, BMI, control of diabetes
(hemoglobin Alc) and education did not significantly affect
on adherence and LDL goal achievement [Tables 1 and 2].

In this study, patients with adherence >80% had lower
total and LDL cholesterol than those with adherence <80%
(P<0.01). Moreover, adherent patients reached therapeutic
goal significantly more than those who were considered
non-adherence to statin therapy (P < 0.01).

In addition, number of prescribed medications had
a significant effect on statin adherence and LDL goal
attainment. Patients with adherence >80% or LDL <100 mg/
dl had lower prescribed medication in comparison with
adherence <80% or LDL >100 mg/dl, respectively. According
to self-reporting, most of studied population (69%) were
adherent to statin and 49 patients (31%) were nonadherent.

The mean of MPR of statins during 3 months was
0.89 +0.24 and Pearson correlation showed the weak inverse
relationship between MPR and LDL cholesterol, however
this was not statistically significant (r =-0.16, P = 0.08).

A Chi-square test showed that there was a significant
relationship between adherence reporting by pill counting
and self-reporting (P < 0.01). Since 92% of self-reported
adherent patients were also considered, adherent based
on pill counting and 50% of patients who reported
non-adherence to statin treatment had adherence <80%
according to pill counting.

Possible factors influencing patient’s adherence to statin
therapy are illustrated in Figure 2. The most frequent barrier

204 recruited patients in
first visit

;
!

46 patients were
excluded in the next visit

; ; !

8 patients did not 26 patients did 12 patients did not return
have reliable not come back on the remained amount of
LDL cholesterol level the scheduled visit unused medicines precisely

v

158 patients were
completed the study

v

Adherence based on
pill counting and
self-reporting were reported

Figure 1: Follow-up chart of the studied patients
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to adherence was reported as forgetting to take statins (50%).
Discontinuation of medication when LDL cholesterol had been
controlled or when patients were outside their home were
other frequent factors related to non-adherence. In addition,
an insufficient amount of prescribed statins which led to finish
them before next visit and experienced side effects such as
headache and gastrointestinal problems are other reasons
of non-adherence to statins in patients with type 2 diabetes.

DISCUSSION

In spite of the importance of adherence to statin therapy
for achieving therapeutic goals, there are limited reports
about adherence to statin therapy and its associated factors
especially in developing countries.

Table 1: Demographic characteristics of the studied
patients and adherence to statin therapy
Characteristic Total (%) Adherence Adherence P

<80% =>80%
Number of patients (%) 158 32 (20.3)  126(79.7)
Age (year) 56.4+9.3  54.4+74  570+9.7 0.5
Gender (%)
Female 105 (66.4) 23 (71.9) 82 (65.1) 0.53
Male 53 (33.6) 9 (28.1) 44 (34.9)
BMI (kg/m?) 29.2+4.2 29.1+3.6  29.2+42 0.95
Education (%)
llliterate 32 (20.2) 7 (19.4) 26 (20.6) 0.99
Primary school 68 (43.0) 14 (45.2) 54 (42.8)
Secondary school 22 (13.9) 5 (16.1) 17 (13.5)
High school diploma 16 (10.1) 2 (6.5) 14 (11.9)
Bachelor’s degree 4 (2.5) 0.0 4 (3.2)
Above bachelor degree 16 (10.1) 4 (12.9) 11 (8.7)

Total number of 6.8+1.2 7.1£1.0 5.7+1.1  <0.001
prescribed medications
HbA1c (%) 7.5+1.3 7.7+1.8 7.4+1.2 0.30

Total cholesterol (mg/dl) 197.0+36.0 213.5+35.7 193.0+£35.1 <0.007

LDL cholesterol (mg/dl) 116.4+29.2 130.3+28.0 112.5£28.5 <0.006
HDL cholesterol (mg/dl) 45.2+9.4  44.6%8.7  45.3+#9.7 0.71
Attained LDL cholesterol 50 (31.6) 4 (12.5) 46 (36.5) 0.05

goal* (%)

Data are mean+SD or number (percentage) of patients; *LDL cholesterol goal was
considered value <100 mg/dl. LDL = Low-density lipoprotein; HDL = High-density
lipoprotein; HbA1c = Hemoglobin A1c; SD = Standard deviation; BMI = Body mass
index

m Forgetting to take the medication
® Achieving therapeutic goal

m Side effect
m Medication had been finished

m Do not take medicines when outside
of home

Figure 2: Reasons of non-adherence to statin in patients with type 2 diabetes
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Table 2: LDL cholesterol goal attainment and related factors

Characteristic LDL <100 LDL =100 P
mg/dl (%) mg/dl (%)
Number of patients (%) 50 (31.6) 108 (68.4)
Age (year) 56.4+8.8 55.9+9.3 0.85
Gender
Female 30 (60.0) 71 (65.7) 0.83
Male 20 (40.0) 37 (34.3)
BMI (kg/m?) 28.5+3.6 28.7+4.0 0.96
Total number of 6.3+1.2 71x11 <0.001

prescribed medications

Administration dose of
metformin (mg)

1810.0+570.5 1940.5+460.3 0.12

HbA1c (%) 7.2+1.1 7.5%£1.3 0.25
Education

llliterate 10 (20.0) 22 (20.4) 0.26

Primary school 17 (34.0) 50 (46.2)

Secondary school 9 (18.0) 15 (13.9)

High school diploma 3 (6.0) 9 (8.3)

Bachelor’'s degree 3 (6.0) 1(0.92)

Above bachelor degree 8 (16.0) 8 (7.4)

Data are mean + SD or number (percentage) of patients. LDL = Low-density lipoprotein;
SD = Standard deviation; BMI = Body mass index

Meaningful reduction in LDL cholesterol was shown to be
associated with pill count exceeding 80%." Therefore, we
also considered the adherence when patients took more
than 80% of pills that should have been taken.

There is limited data about patients” adherence to statins
in developing countries. However, a recent evaluation of
248 Iranian patients with type 2 diabetes showed more than
one-third of them were non-adherence to oral hypoglycemic
agents." Moreover, the overall prevalence of therapeutic
noncompliance of patients with diabetes was 67.9% in
Saudia Arabia.!"”!

Our results revealed that according to the pill counting,
at least one fifth of patients with type 2 diabetes were
nonadherent to statin treatment. In addition, both pill
count and self-report agreed in defining adherent and
nonadherent patients.

Unfortunately, there is not any database for medications
in community pharmacies which demonstrates adherence
in Iran so we considered pill counting and self-reporting
to evaluate that. Other reports showed different range
of adherence to statin therapy which may be related
to study population, setting and method of adherence
measurement.'® In these studies, more than 60% of patients
had good adherence to statin therapy especially during the
1t month of treatment.!*79

Ameta-analysis in 2012 showed 49.0% and 90.3% of patients
were adherent to statins in observational and randomized

studies respectively after 1-year follow-up.?” In comparison
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to conducted studies, relatively high level of adherence
reported by patients in our study. This comparison is not
rational because of heterogeneities of study population and
method of adherence assessment between studies.

Likelihood of dumping unused medications by patients before
pill counting falsely increases calculated adherence.?!! In
addition, pills may be lost or stolen rather than taken which can
affect pill count and consequently adherence measurement.
However, pill count and self-report have some limitations
that cause overestimation of adherence but significance of
this result is that we could find a significant relationship
between adherence measured by pill counting and LDL goal
attainment. Significant association between adherence and
clinical outcomes were also found in similar studies.!'”822

Small percentage of our study population had reached LDL
cholesterol <100 mg/dl (31.6%). It is similar to conducted
studies reported overall 32-44% of patients with diabetes
and dyslipidemia attained their LDL cholesterol level
<100 mg/dLI7#! These findings show that in spite of the
importance of statin therapy to decrease risk of CHD, the
major proportion of patients receiving statin therapy did
not achieve LDL cholesterol goal. It seems inadequate
adherence to statin therapy yet remains the main reason
of this failure in developing and also developed countries.

Inadequate adherence can be laid at many doors. Poly-
pharmacy is common among patients with type 2 diabetes
which implies to the prescription of oral hypoglycemic,
antihypertensive and lipid-lowering medications for an
individual. It is also a growing barrier to adherence and
attainment of therapeutic goal.?**! In a similar manner,
in our study nonadherent patients had more prescribed
medications. In addition, limited time spent during office or
clinic visits contributes to inadequate attention to multiple
aspects of this care.*!

It is necessary to increase awareness of the most important
causes of non-adherence and find solutions to improve
adherence P! Forgetting is one of the most frequent causes of
non-adherence in patients with diabetes which also reported in
our study, inasmuch as it has also been mentioned a barrier to
insulin injection especially in patients with type 2 diabetes.!' %

Therefore the development of interventions such as using
daily pill box or filling log books of daily medication use
may be useful to improve adherence.” Another previous
study also demonstrated an improvement of adherence
and related outcomes in patients with type 2 diabetes by
involving a pharmacist in the multidisciplinary team.®!
However, more studies will be needed to evaluate the effects
of different interventions on adherence. Prescribing
adequate amount of statins between physicians’ visits is
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another solution to improve adherence. This makes patients
sure of having enough available medications to use before
physicians’ visit.

In addition, patient education and better interactions
of patient and health care team will have the enormous
effect on improving medication adherence. Another factor
could influence on adherence was socioeconomic position
including patients” income. Although because of our local
culture, we could not evaluate this factor but a recent cohort
study showed a decrease in adherence with decreasing
income in patients with established cardiovascular disease
especially among men aged 40-64 years.® Therefore, other
studies will be needed to focus on other risk indicators
associated with non-adherence to statin medications with
diabetes especially in developing countries.

There is controversy that increased medication adherence
is associated with reduced healthcare expenses particularly
during the years immediately following the onset of
diabetes. However, medication adherence can improve
health care outcome.*4 Therefore, education regarding
adherence is necessary peculiarly for patients with low
socioeconomic level.*

Adherence measurement, by using pharmacy record
data about refilling prescription, may be easier and more
precise than pill counting. Therefore the development of
these systems is necessary in different setting of health
care system. Finally, it should be mentioned pill count
can be used to identify patients who are nonadherent to
statin therapy and at high risk for failure to achieve LDL
cholesterol goals.

CONCLUSION

Non-adherence to statins seems to be a significant issue in
health care system for diabetic patients in Iran. Emphasis
should be put on health care delivery systems and policy
organizations to improve health care providers and
patient alliance and promote clinical programs to enhance
medication adherence.

Finding novel methods to improve adherence has giant
potential to improve health outcomes and potentially
decline health care costs. According to most probable
barriers to adherence in our study, patient education and
using pill boxes to decrease forgetting to take medication
seems to be useful to increase adherence.
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