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Abstract

The objective of this study was to investigate the influence of polypharmacy and
frequency of drug dosing on the rate of compliance among hypertensive and diabetic
patients in the Palestinian community. The rate of compliance of 321 hypertensive and
diabetic patients was assessed using graded questionnaire. The overall rate of
compliance for the tested sample was 42.1%. Both, diabetic and hypertensive patients
tend to have better compliance and less noncompliance when the number of
medications is decreased. The best rate of compliance in both cases was obtained when
patients have simple one drug regimen. Both, diabetic and hypertensive patients tend to
have better compliance on once daily dosing (ODD) versus multiple daily dosing
(MDD). However, diabetic but not hypertensive patients tend to have better compliance
on once daily dosing versus twice daily dosing. These results indicate that although
once daily dosing is associated with higher compliance but it is not always the best
especially in treatment of hypertension as the treatment of some type of hypertension
requirs more than one drug more daily doses, depends on the type of hypertension, as
well as dirbetic melitiies. These results should encourage physicians in the hypertension
and diabetes mellitus clinics of the Palestinian Ministry of Health (MOH) to minimize
the number of prescribed medications to improve compliance, therapeutic outcome and
to minimize cost.
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Introduction

Polypharmacy is defined as too many or multiple medications prescribed
for the patient™. Polypharmacy patients are usually elderly people with multiple
chronic diseases and tend to be at high risk of adverse drug reactions
©3) The similarity in appearance (e.g. size, color, or shape) of certain drugs
creat confusion among patients using multiple drugs. This confusion would
ultimately lead to noncompliance®. Compliance or adherence is defined as the
extent to which a person's behavior coincides with health-related advice®.
Many studies have indicated that noncompliance is a major cause of poor blood
pressure and blood glucose control among patients with hypertension and
diabetes mellitus respectively®”. There are many other reasons why patients
fail to follow medical advice®. Poor patient — doctor communication increases
the risk of noncompliance®. Patients with chronic disorders, particularly
asymptomatic conditions, such as hypertension and hyper-cholesterolemia are
more likely to be non-compliers’®'. The consequences of medication
noncompliance may not only be dangerous for patient's health, but also
dramatically increase the financial costs of public health services™.

Among other factors that also negatively affect patient compliance
(adherence) are multiple drug regimen, multiple drug dosing (MDD), chronic
duration of therapy, and symptoms of the disease ™ *"). While the symptomatic
nature and the chronicity of diseases may not be changed, the number pf
prescribed drugs and daily dose frequency may be altered. For many types of
medications, switching from multiple daily dosing to once or twice daily dosing
will decease cost and risk of adverse reactions"®. Single daily dosing of
glibenclamide was found to be safer and more effective than multiple daily
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dosing in treatment of type 2 diabetes mellitus®®. Physicians often change
multiple dose regimens to once daily in the belief that this improves
compliance. Previous reviews of the literature on medication compliance have
confirmed the inverse relationship between number of daily doses and rate of
compliance®. However studies comparing once daily dosing with twice daily
dosing in hypertensive and diabetes mellitus patients are few and inconclusive.
Studies in Canada have shown that once-daily dosing of glipizide oral
hypoglycemic is associated with better compliance than twice-daily dosing®Y.
Other studies demonstrate that with antihypertensive medications, once daily
dosing regimens are associated with higher rates of adherence than either twice
or multiple daily dosing® . A third study showed that once a day is not always
the best, particularly when compared with twice daily regimens®.

Few studies about patient compliance in Arab countries have been
published. Two studies were conducted in Saudi Arabia. The first study is about
compliance and knowledge of hypertensive patients in Al-Khobar city®”. The
second study was carried out at Al-Manhal Primary Health Care Center, and
aimed to identify determinants of compliance among diabetic patients attending
that clinic®. A third study was conducted in Sudan on hypertensive patients®®.
Of the various methods available for assessing compliance, none is without
disadvantages, however self reports and interviews with patients are the
simplest and most common method for measuring compliance®’2?).

The objective of this study is to investigate the effect of multiple drug
therapy (polypharmacy) on diabetic and hypertensive patient’s rate of
compliance.

Method and Design of the Study

The population of this study consisted of patients with chronic diseases in
the clinics of Ministry of Health (MOH) in Northern Palestine. The sample
consisted of 321 male and female patients. The medical record of those patients
revealed that they had hypertension or diabetes mellitus for at least five years.
The medical records also showed that the patients were undergoing fixed drug
therapy for at least the past six months. The patients who were enrolled in the
present study were registered in the MOH as chronic patients and they get their
medication for free from the MOH pharmacy units.

The compliance was studied using a 3-domain questionnaire. The first and
second domains contain questions related to patients’ demographic
characteristics and factors affecting compliance. The third domain contained ten
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graded questions to assess compliance. Each item of the third graded domain
has four possible answers. Each answer has 1 to 4 points. Patients collecting
more than 75% of the points were considered in the good compliance group.
Patients collecting less than 50% of the points were considered in the
noncompliance group and finally patients collecting between 50 and 75% of the
points were considered in the poor/partial compliance group.

Statistical Packages for Social Science (SPSS) was used to analyze the data
obtained from the questionnaire. Chi-square test and contingency coefficient
test were used to analyze the significant correlations between compliance and
the tested factors. For certain two variables, when p value is less than 0.05, there
is a statistically significant relationship between the two variables.

Results
1. Rate of Compliance

Compliance is defined as patient’s adherence with the general medical
instructions given to him regarding his medications and disease. The sample
tested contained 46.4% males and 53.6% females. The educational level of the
patients in the sample was classified as high, middle or illiterate. The majority
of the pateints in the sample belong to the illiterate class (62.3%), while those
that belong to the middle level education were (24.3%) and finally those that
belong to the high level of education were the minority and count for 13.4%.
The patients in the sample were also classifeid based on age group as those who
are above 60 (46.5%), those who are between 40 and 60 (36.2%) and finally
those who are less than 40 years of age (17.3%). Among the hypertensive
patients, beta blockers (atenolol) and angiotensin ezyme blocking agents
(enalapril) were the most commonly used ones. Among the diabetic patients, the
sufonylureas (Glibenclamide) and the Biguanides (metfromin) were the most
commonly used drugs. Results of patient’s rate of compliance are shown in the
Table (1). Almost more than half of the patients were in the poor or
noncompliance category while less than half of the patients were in the good
compliance category.

Table (1): Results of the rate of compliance among the patients in the tested sample.

Category Number of patients in the category Percentage
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Good compliance 135 42.1%
Poor compliance 165 51.4%
Noncompliance 21 6.5%

2. Rate of compliance among hypertensive and diabetic patients

Table 2 shows the degree of general compliance with respect to the type of
the disease. The results show that there is a significant difference in the degree
of general compliance with respect to the type of the disease based on the
contingency test.

Table (2): Rate of compliance with respect to the type of disease. The contingency
coefficient is 0.241, and the approximate significance is 0.003.

Category of Compliance Diabetes Mellitus Hypertension
Good 41.7% 36.6%
Poor / Partial 55.9% 49.1%
noncompliance 2.4% 14.3%

3. Effect of polypharmacy on the rate of compliance among diabetic
patients:

Table 3 shows the degree of general compliance with respect to the number
of drugs taken by diabetic patients. The results show that there is a significant
difference in the degree of compliance with respect to the number of
medications taken by diabetic patients based on the contingency test. Good
compliance decreases and the total of poor plus the noncompliance increases
with increasing the number of medications.

Table (3): Rate of compliance in diabetic patients with respect to the number of drugs
taken daily. Contingency coefficient is found to be 0.271, and approximate significance
is 0.039.

Number of drugs taken by the patient daily Noncompliance Poor/Partial Good

One 2.9% 34.4% 63%
Three or more 2.6% 69% 28%

4, Effect of polypharmacy on the rate of compliance among hypertensive
patients:

(Table 4) shows the degree of general compliance with respect to the
number of drugs taken by hypertensive patients. The results show that there is a
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significant difference in the rate of compliance with respect to the number of
medications taken by hypertensive patients based on the contingency test.
Again, the rate of good compliance decrease and the poor and noncompliance
increases with increasing number of medications.

Table (4): Rate of compliance in hypertensive patients with respect to the number of
drugs taken daily. Contingency coefficient is found to be 0.194, and approximate
significance is 0.355

Number of drugs taken Noncompliance. Poor/partial Good
One 0.0% 33.3% 66.7%
Three and more 15.4% 51.3% 33.3%

5. Effect of frequency of dosing on rate of compliance among diabetic
patients

The table below (table 5) shows the degree of general compliance with
respect to the frequency of drug dosing taken daily by diabetic patient. The
results show that there is a significant difference in the degree of general
compliance with respect to the frequency of drug dosing in diabetic patients as
tested by the contingency test.

Table (5): Rate of compliance with respect to the frequency of drug dosing taken daily
by diabetic patients. Contingency coefficient is 0.322, and approximate significance is
0.003.

Frequency of daily drug dosing Poor + Non Compliance Good Compliance

Once 33.3% 66.7%
Twice daily 62% 38%
Three or more 60.9% 39.1%

6. Effect of frequency of drug dosing on rate of compliance among
Hypertensive patients:

The table below (table 6) shows the degree of general compliance with
respect to the frequency of drug dosing in hypertensive patient. The results
show that there is a significant difference in the degree of compliance with
respect to the frequency of drug dosing in hypertensive patients as tested by the
contingency test.

Table (6): Rate of compliance among hypertensive patients with respect to the
frequency of drug dosing. Contingency coefficient is found to be 0.311 and
approximate significance is 0.018.
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Frequency of drug Dosing Poor and Non - Good Compliance
Compliance
Once 66.7% 33.3%
Twice 46.7% 53.3%
Three or more 75.9% 24.1%
Discussion

The results showed that 6.5% of the hypertension and diabetes mellitus
patients who attend the clinics of the Palestiniatn MOH belong to the
noncompliance group, 51.4% belong to the poor/partial compliance group and
42.1% belong to the good compliance group. A French study that used similar
assessment method found similar rates of noncompliance suggesting that
compliance behavior is independent of culture or health education .

Our study also shows that the rate of compliance among diabetic patients is
higher than that for hypertensive patients (41.7% versus 36.6%). The lower rate
of compliance among hypertensive patients may be attributed to the
asymptomatic nature of hypertension. On the other hand, the high compliance
rate among diabetic patients may be attributed to the profound symptomatic
nature of diabetes mellitus that signals the patient to comply with drug
instructions. Furthermore, in the tested sample, hypertensive patients have
higher age average than diabetic patients (83% of diabetic patients in the tested
sample were above 40 years old, while 99% of hypertensive patients were
above 40 years old). With increasing age, there is an increase risk of
polypharmacy, adverse reactions and noncompliance ©°.

The results clearly show there is an inverse relation between rate of
compliance and multiple drug therapy in both hypertensive and diabetic
patients. The good compliance clearly improves in diabetic and hypertensive
patients when the number of prescription medications are reduced from, for
example, three drugs to one drug regimen.

The noncompliance in hypertensive patients dramatically jumps from zero
percentage to approximately 15% when the number of medications is increased.
Actually, combinational therapy is very common in treatment of elderly
hypertensive patients and that might explain the low compliance rate of
hypertensive compared to diabetic patients (36.6% versus 41.7%). The degree
of non-compliance among diabetic patients tends to insignificantly change upon
changing the number of medications. So, although the number of medications
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affects both good compliance and noncompliance among hypertensive patients,
only the good compliance is affected by the number of medications among
diabetic patients. Again, this might be due to the nature of diabetes mellitus.
Diabetic patients might be more willing to use multiple drug therapy to reduce
the profound symptoms of hyperglycemia, although one drug regimen would be
better for them than many drugs. Finally, it should not be understood that
multiple drug therapy means noncompliance, actually, the results show that in
multiple drug therapy, most compliant patients become poor/partial compliers
rather than non-compliers.

Results also show that when diabetic patients are switched from multiple
daily dosing (MDD) to once daily dosing (ODD) the rate of compliance
improved from 39.0% to 66% and the rate of poor/noncompliance has been
decreased from 60% to 33%. Thus, for diabetic patients, rate of compliance is
inversely related to dosing frequency. It is noticeable that in diabetic patients,
compliance rate is statistically the same in twice or multiple daily dosing
indicating that in diabetic patients, once daily dosing is the best.

Results of rate of compliance in hypertensive patients are more complicated
and it is not easy to draw straightforward conclusions regarding the association
between the rate of compliance and frequency of daily dosing. The results here
shows that once daily dosing is better than multiple daily dosing but it is not the
best. Actually for hypertension, twice daily dosing is the best regimen that can
give the best compliance rate. This might be surprising for some physicians who
always try to reduce the frequency to get the best rate of compliance. It might
be understandable why once daily dosing is the best for diabetic patients. Most
diabetic patients like to be injected once daily and do their best to control blood
glucose with diet restriction. It is important to note that although once daily
dosing in diabetic patients would achieve the best compliance rate, but it does
not necessarily mean that it would achieve the best therapeutic outcome. For
hypertensive patients, it might be the nature of the disease and the
pharmacokinetic properties of the anti-hypertensive medications available at the
clinics that make the twice daily dosing to be the best. For most classes of
antihypertensive drugs available at the clinics so far, twice daily dosing achieve
better control of blood pressure than once daily dosing. Finally, although
further studies are necessary to compare the effect of twice and once daily
dosing frequency on rate of compliance, probably the single most important
action that health care providers can take to improve compliance is to select
medications that avoid multiple daily dosing.
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This study should encourage the health policy makers in Palestine to

implement strategies to reduce non-compliance and thus to reduce national
health costs. One strategy is to minimize the number of drugs prescribed for the
patients. The MOH should also develop better follow up for the patients
medications. Finally, although this study is the first of its type in Palestine, it
has few limitations and further studies are needed.
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