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ABSTRACT

Objective: Adherence is a multifactorial phenomenon. Medication-related factors have long been the focus of attention. However, the results are
inconsistent.

Methods: In a cross-sectional questionnaire-based study of outpatients, we assessed 180 patients suffering from chronic conditions. The objective of
this study is to determine the impact of medication regimen complexity on adherence to long-term drug therapies.

Results: 91.66% of patients receiving more than four drugs had good or high adherence. 80.94% of patients on thrice a day (or more) drug
administration had good or high adherence. 91.66% of patients receiving drug therapy for more than 5 years had good or high adherence. In all other
groups, the adherence was low. The adherence was significantly (p<0.05) and positively (rs=0.792 and 0.846) correlated to the frequency of drug
administration and duration of treatment. Adherence was positively correlated to the number of drugs per day (rs=0.668) but the relationships were
not statistically significant (p=0.102). All the correlations were large.

Conclusions: We found adherence positively correlated with medication regimen complexity. An improved understanding of the determinants of
medication adherence is needed.
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INTRODUCTION

The WHO defines adherence to long-term therapy as the extent to
which a person’s behavior-taking medication, following a diet, and/or
executing lifestyle changes-correspond with agreed recommendations
from a healthcare provider [1].

Adherence is a key factor in the efficacy of all pharmacological
therapies, but it is especially critical for drugs prescribed for chronic
diseases. Non-adherence is a serious problem that affects both the
patient and the health care system [2].The factors commonly involved
in non-adherence can be divided into five different types: Social and
economic factors, treatment-related factors, disease-related factors,
patient-related factors, and health system factors [3]. The important
treatment-related factor is medication regimen complexity.

The complexity of a drug regimen consists of many characteristics
of the prescription regimen, including but not limited to the number
of drugs in the regimen, the number of doses per day, the number of
dosage units per dose, and the total number of units per day [4].

Although more complex medication regimens are generally believed to
lead to reduced compliance, the evidence supporting this association
is conflicting. Many studies show that the more drugs a person takes,
the lower the adherence. However, some researchers have observed the
opposite [5]. This study aims to examine the relationship between
medication regimen complexity and adherence to long-term drug
therapies. Understanding the relationship may lead to better health
outcomes.

METHODS

The descriptive questionnaire-based study was conducted in a time
span of 4 months from November 2020 to February 2021, among
patients attending the outpatient department of SKIMS Hospital,
Kashmir, India.

Study population

A total of 225 patients selected by simple randomization were given a
pre-validated questionnaire out of which only 189 returned it. Nine of
them had answered incompletely hence data of only 180 participants
were considered for the study.

Inclusion criteria

Suffering from chronic disease, ability to communicate by at least one of
the means viz. speaking or writing, consuming medicine under doctor’s
prescription for at least last 1 year, age more than 18 years.

Exclusion criteria

Suffering from acute disease, unable to communicate by at least one of
the means viz. speaking or writing, taking prescribed drugs for <1 year,
age less than 18 years.

Study tools

Pre-tested questionnaire which was prepared in English and Urdu.
It had three sections. Section one included the questions about the
demographics such as age, gender, location, educational qualification,
income, etc. Section two had questions about disease and prescribed
medications. Section three asked questions about medication
adherence.
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Research instrument

The research instrument to assess therapeutic adherence used in this
study was the English and Urdu versions of the General Medication
Adherence Scale (GMAS). The scale consists of 11 multiple choice
questions with four possible options divided into three components.
Component 1 measures adherence based on patient behavior while
the 2" component measures adherence based on comorbidity and pill
burden. The third measures adherence based on cost. Each item carries
an individual score that ranges from 0 to 3. The sum of all 11 individual
item scores yields cumulative adherence for a patient that is categorized
as high (30-33), good (27-29), partial (17-26), low (11-16), and poor
adherence (<10) [6].

Data analysis

Data were entered and analyzed using VassarStats and SPSSv22.
Multiple linear regression analysis was used to evaluate the correlation
between the drug-therapy-related factors and medication adherence.
Internal consistency was assessed using Cronbach’s alpha. Descriptive
and comparative statistics were used to describe adherence and drug
therapy-related characteristics. We set a significance level (o)) value
of 0.05.

RESULTS

Table 1 shows that the study population consists of 46.7% (n=84)
males and 53.3% (n=96) females. 20.0% (n=36) participants were
20-40 years old, 36.66% (n=66) 41-60 years and 43.33% (n=78) were
above 60 years.

Table 2 shows that 40.0% (n=72) participants were taking a single drug,
53.3% (n=96) 2-4 drugs, and 6.7% (n=12) more than 4 drugs. 73.3%
(n=132) were taking prescribed drug(s) once a day, 15.0% (n=27) twice
a day and 11.7% (n=21) thrice a day or more. 66.66% (n=120) had
treatment duration of 1-5 years and 33.33% (n=60) more than 5 years.

Table 3 shows that among those on one drug 2.27% (n=2) had poor, and
97.22% (n=70) had low adherence. Those on 2-4 drugs, 3.12% (n=3)
had poor, 40.62% (n=39) low, 4.16% (n=4) partial and 52.08% (n=50)
good adherence. Among the patients receiving more than 4 drugs,
8.33% (n=1) had partial, 66.66% (n=8) good and 25.0% (n=3) high
adherence. Those on once a day regimen, showed poor adherence in
10.60% (n=14), 75.75% (n=100) low, 1.51% (n=2) partial and 12.12%
(n=16) good adherence. Those on twice a day regimen, showed partial
adherence in 25.92% (n=7) and 74.07% (n=20) good adherence. Those
on Thrice a day or more regimen had partial adherence in 19.04%
(n=4), good adherence in 66.66% (n=14) and high adherence in
14.28% (n=3). Patients with treatment duration of 1-5 years, showed
poor adherence in 11.66% (n=14), low adherence in 83.33% (n=100),
and partial adherence in 1.2% (n=1). Those on treatment for more
than 5 years, had partial adherence in 8.33% (n=5), good adherence in
86.66% (n=52) and high adherence in 5.0% (n=3).

Table 4 shows spearman correlation between adherence and other
therapy-related independent variables.A correlation of 0.846 between
adherence and treatment duration, 0.668 between adherence and
number of drugs, 0.792 between adherence and frequency of drug
administration.

Table 5 shows regression analysis results.R square was 0.723 and two
out of three independent variables significantly (p<0.05) predict target
variables.

DISCUSSION

Adherence is a key factor in all pharmacological therapies but is
particularly important for the drugs used in chronic diseases [2].

Despite the evidence that medication improves quality of life and
reduces death, people with chronic diseases have adherence rates of
only 50-60% [7].
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Table 1: Demographics of study population

Sex No %
Male 84 46.7
Female 96 53.3

Age-wise distribution

Age Group No. %
20-40 years 36 20.0
41-60 years 66 36.66
Above 60 years 78 43.33

Table 2:Drug therapy received by study population

Number of drugs prescribed

No. of drugs No. %
One drug 72 40.0
2-4 drugs 96 53.3
>4 drugs 12 6.7

Frequency of Drug administration

Frequency No. %
Single daily dose 132 73.3
Twice a day 27 15.0
Thrice a day or more 21 11.7

Treatment duration

Duration No. %
<5 year 120 66.66
>5 year 60 33.33

Various factors related to adherence include: social and economic
factors, therapy-related factors, disease-related factors, patient-related
factors and health care system-related factors [3]. The impact of drug
type and number, on medication adherence in chronic conditions has
been extensively researched. Despite widespread belief that adherence
will drop as the number of medications taken increases, studies on
the relationship between the total number of prescribed drugs and
adherence have produced mixed results.

In many studies, the impact of therapy-related parameters (duration
of therapy, amount of drugs, frequency of consumption), and the
effect of duration of illness on adherence was uncertain [3]. Some
studies have shown that adherence decreases when patients are
prescribed multiple medications while other researchers have found
that the adherence rises as the number of prescribed medications
grows [5].

Using a regression model with number of drugs, frequency of drug
administration, and duration of treatment as the independent variables,
and adherence score as the target variable - we achieved an R-Squared
value = 0.723, Adjusted R-Squared value = 0.719, and Std. Error of
Estimate = 0.276.

The ANOVA table shows that independent variables statistically
significantly predict the target variable, F (3,176)=153.438, p<0.05.
Using the coefficients table, the equation to predict the target
variable is:

Predicted  Adherence  Score = 0.310+(0.292*duration  of
treatment)+(0.594*drugs)+(0.161*frequency).

Using the coefficients, we can deduce that two variables (frequency

of drug admininistration and duration of treatment) are statistically
significant at p<0.05.
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Table 3: Adherence as per GMAS

Drugs Poor Low Partial Good High

One drug 2(2.77) 70 (97.22) 0 0 0

2-4 drugs 3(3.12) 39 (40.62) 4 (4.16) 50 (52.08) 0

>4 drugs 0 0 1(8.33) 8 (66.66) 3(25.0)
Frequency

Once a day 14 (10.60) 100 (75.75) 2(1.51) 16 (12.12) 0

Twice a day 0 0 7 (25.92) 20 (74.07) 0

Thrice a day or more 0 0 4 (19.04) 14 (66.66) 3 (14.28)
Duration of Rx

1-5 years 14 (11.66) 100 (83.33) 1(1.2) 5(4.16) 0

>5 years 0 0 5(8.33) 52 (86.66) 3(5.0)

GMAS: General Medication Adherence Scale

Table 4: Spearman correlations (rs)

Table 5: Regression analysis

Spearman Duration of No.of Frequency Adherence
correlations treatment drugs/ ofDrug
day adm.
Duration of Rx
Correlation 1.000 0.743 0.785 0.846
Coefficient
Sig. (2-tailed)  0.000 0.000 0.000 0.000
n 180 180 180 180
No. of drugs
Correlation 0.743 1.000 0.590 0.668
Coefficient
Sig. (2-tailed)  0.000 0.000 0.000 0.000
n 180 180 180 180
Frequency
Correlation 0.785 0.590 1.000 0.792
Coefficient
Sig. (2-tailed)  0.000 0.000 0.000 0.000
n 180 180 180 180
Adherence
Correlation 0.846 0.668 0.792 1.000
Coefficient
Sig. (2-tailed)  0.000 0.000 0.000 0.000
n 180 180 180 180

Contrary to the common belief that adherence deceases with the
increase in the number of prescribed medications; we found that
adherence increases when the number of medications prescribed and
the frequency of drug administration increases. We also found that
adherence increases with increase in duration of treatment.

The adherence was significantly (p<0.05) and positively (rs=0.792 and
0.846) correlated to the frequency of drug administration and duration
of treatment. Adherence was positively correlated to the number
of drugs per day (rs=0.668) but the relation were not statistically
significant (p=0.102). All the correlations were large.

The likely reason for our observations may be that those who feel they
are ill (for example, as a result of a significant number of drugs being
prescribed) are more inclined to take the appropriate precautions to
maintain or improve their health.

Shalansky and Levy in a study on effect of number of medications on
cardiovascular therapy adherence found that taking fewer medications
was associated with lower adherence with chronic cardiovascular
regimens. The researchers concluded that the patients who had
>3 months of persistence with cardiovascular medications were
capable of taking a large number of medications with a high level of
adherence [8].

Billups et al. in a study on the relationship between drug therapy and
non-compliance found that increased age, high number of chronic

Model summary

Model R R Square Adjusted Std. Error of the Estimate
R Square
1 0.851a 0.723 0.719 0.27622

#Predictors: (Constant), Frequency, number of drugs, duration of treatment

ANOVA?

Model Sum of Squares df Mean F Sig.
Square

1

Regression  35.121 3 11.707 153.438 0.000b

Residual 13.429 176 0.076

Total 48.550 179

2Dependent Variable: Adherence Score, *Predictors: (Constant), Frequency,
number of drugs, duration of treatment

Coefficients?
Model Unstandardized  Standardized t Sig.
Coefficients Coefficients
B Std. Error Beta
1
(Constant) 0.310 0.068 4.555 0.000
DURATION 0.292 0.051 0.466 5.703 0.000
DRUGS 0.090 0.055 0.103 1.645 0.102
FREQUENCY 0.161 0.031 0.344 5.176 0.000

2dependent Variable: Adherence Score

conditions, and high number of concurrent drugs were positively
correlated with medication adherence [9].

Tamrat et al. in a study on adherence in glaucoma found that taking
multiple prescription medication was not associated with non
adherence [10]. Monane et al. in a study on non-compliance in congestive
cardiac failure observed that those taking concurrent ACE inhibitor or
diuretic therapy along with digoxin had better adherence [11].

Limitations

Measurement of medication adherence is quite challenging. There are
numerous tools available for measurements which identify different
components of non-adherence.Currently, none of the available methods
of measurement can be considered as gold standard. The parameters of
acceptable adherence need to be carefully delineated and appropriated
forindividual situations. In our study, there are some limitations in terms
of adherence measurement methods, study design, and inconsistency
in adherence definitions.The validity of our findings relies primarily
on the accuracy of responses. We tried to minimize recall bias using a
well-structured pre-validated questionnaire. Another limitation of this
study is the limited sample size. The design of the study does not ensure
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that the study population is representative of general population. Due
to the variations in measurement methods and study designs the direct
comparisons are difficult. The present study is only exploratory in
nature. Well-designed large-scale studies with rigorous measurement
strategy would be worthwhile to confirm these associations.

Moreover in chronic conditions, the effect of medication complexity
may take many years to show its effect on adherence. Therefore the
results of this study should be taken with caution.

CONCLUSIONS

Medication complexity is challenging. Medication regimen becomes
complex when a person is given many medications, each with its dosing
regimen, without adequate supervision or assistance. The findings of
studies examining the relationship between medication complexity and
adherence are mixed. Our findings may not entirely explain why people
who take more drugs are more likely to be adherent. These findings
may be specific to this group. Future studies that examine a wide
range of potential impacts of complex drug regimens on adherence are
needed for a better understanding.
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