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ABSTRACT

Introduction: Geriatric population is more prone for various
chronic and recurrent illnesses like diabetes mellitus,
hypertension, IHD, arthritic, neurodegenerative, gastrointestinal,
ocular, genitourinary, respiratory disorders etc., which
may require chronic medication with multiple drugs. Poor
compliance in this age group accounts for medication wastage
with increased cost of healthcare and substantial worsening
of the disease with disability or death. Most of the human and
economic costs associated with non adherence can be avoided
by improving medication adherence.

Aim: To assess the level of medication compliance in elderly
patients with chronic illnesses and to analyse the factors
influencing medication compliance.

Materials and Methods: The study subjects were assessed
by using twenty item structured questionnaires as per modified
Morisky Medication Adherence Scale (MMAS).

INTRODUCTION

The process of aging involves progressive and irreversible decline
in organ function that occurs over time even in the absence of
injury, illness, or poor lifestyle like unhealthy diet, lack of exercise,
substance abuse, etc., [1]. Currently the aging population is rapidly
increasing, particularly in developing regions of the world, due to
longer expectancy of life, better healthcare facilities and greater
awareness about healthy lifestyle [2]. Because of the progressively
increasing geriatric population requiring special care, there is a
growing global concern to improve the health care delivery systems,
particularly against chronic and recurrent illnesses that occur more
commonly during later life such as: diabetes mellitus, hypertension,
IHD, arthritic disorders, neurodegenerative disorders, psychiatric
illnesses, gastrointestinal disorders, ocular disorders, genitourinary
disorders, respiratory disorders etc., which may require chronic
medication with multiple drugs. Because of the chronic nature of the
disease, the need for multiple drug therapy with complex medication
regime, increasing cost of therapy, adverse effects, drug interactions,
forgetfulness, lack of familial and social support and care, elderly
patients may not be fully compliant to long term medications. In
general only 50% of general population has been estimated to
adhere to their medications, and this may range from 47 to 100% in
elderly [3]. Poor compliance among older persons is a public health
concern, as it accounts for adverse outcomes, medication wastage
with increased cost of healthcare, and substantial worsening of
the disease with increased disability or death [4]. This poses a
greater responsibility on the health services especially in developing
countries like India; where there is a greater strain on available
health infrastructure and delivery systems. Numerous studies have
been done in many developed countries to assess the problem and
prevalence of poor compliance in geriatric patients [5]. However, few
studies have been done in Indian population to assess the problem
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and the extent of medication compliance in geriatric patients and to
analyse the various factors contributing the human and economic
costs associated with nonadherence and hence the present study
was taken up, to assess the level of medication compliance in elderly
patients with chronic illnesses and to analyse the factors influencing
medication compliance.

MATERIALS AND METHODS

This prospective observational study was done to assess the level
of medication compliance in elderly subjects with chronic illnesses
requiring long term medication. After approval and clearance from
the Institutional Ethics Committee, 251 consecutive subjects with
chronic illnesses and receiving long term medications visiting the
outpatient department of Medicine at Kempegowda Institute of
Medical sciences, Hospital and Research Centre, Bangalore were
included into the study by the investigator after coordinating and
confirming the diagnosis with physician. Study subjects were
recruited by purposive sampling method from January 2013 — June
2014 (18 months). Written informed consent was obtained from
all the study subjects after fully explaining the study procedure to
their satisfaction, in both English and vernacular language. Subjects
fulfilling the inclusion criteria were included into the study; Elderly
patients of either gender aged >60 years with chronic illnesses
receiving long term medications for more than 6 months and
willingness to give written informed consent and available for regular
follow up visits. Patients with the following conditions were excluded
from the study; Newly diagnosed patients with recently started drug
treatment, Patients receiving intermittent short course therapy or
treatment for recurrent acute illnesses, Infectious diseases such as
TB, Leprosy, HIV (supervised treatment procedures covered under
national programmes) and patients with malignancies or terminal
illnesses.
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The compliance to the prescribed medications was assessed
by the patients answering the twenty item pretested structured
questionnaire as per modified MMAS [6,7], regarding the nature and
duration of illnesses, the impact of the diseases on their personal,
family and social life, the pattern of therapeutic interventions and
the medication history. The patients’ awareness about their illness,
the prescribed medications, and their expectations from the drug
therapy were recorded. The tolerability to the medications and
ongoing therapy and adverse events were also documented. The
available medical records of the patients were thoroughly scrutinized
to obtain the relevant information about the ongoing drug therapy
including the number of drugs used, the name of drugs, the dose,
frequency and duration of administration and the cost of medication.
The demographic data collected was analysed by using descriptive
statistics, namely mean, standard deviation. Significance of the
associations of different parameters was evaluated by using Chi-
Square test and multinomial logistic regression.

RESULTS

The age and gender distribution in the study subjects is shown in
[Table/Fig-1]. The mean age was 66.93+6.55 years. 60.15% of the
subjects were male and 39.84% female. [Table/Fig-2] summarizes
the chronic illnesses/disease states in the study subjects. The
prescribed medications for variousillnesses are summarized in [Table/
Fig-3]. Since majority of the patients had multiple medical illnesses,
different classes of drugs were prescribed either as monotherapy or
in combination. Except insulin and inhalational antiasthmatic drugs,
all others were oral medications. [Table/Fig-4] shows the number of
medications per subject. The Fixed Dose Combinations (FDCs) were
considered as single medications. Except 30 subjects, all others
were prescribed two or more medications, and the average number
of medications per subject was 2.96+1.42. The most commonly
prescribed FDCs were glimepride + metformin (n=96), glibenclamide
+ metformin (n=19), telmisartan + hydrochlorthiazide (n=20) and
atenolol + amlodipine (n=12) and aspirin+ atorvastatin (n=16). All the
FDCs prescribed are approved and rational. The functional status
in the study subjects based on objective assessment has been
shown that; majority of the subjects (79.28%) had no functional
impairment, 38 had impairment of vision, 6 subjects with hearing
impairment, age related memory impairment in 4 subjects, physical
disability in 4 subjects and none of the subjects had impairment
in speech. The level of compliance to the prescribed medications
as assessed by pretested structured questionnaire as per modified
MMAS is summarized in [Table/Fig-5]. The factors affecting
medication compliance like age, gender, educational status, family
income, occupational status, marital status, physical disability,
memory, disease states, number of medications and other factors
are presented in [Table/Fig-6]. The various reasons for missing the
medications are summarized in [Table/Fig-7].

DISCUSSION

In the present study 251 subjects of geriatric age group with
chronic illnesses were assessed for the level of compliance for long
term medications and the various factors influencing medication
compliance were analysed. The level of compliance was good in
45.41%, moderate in 35.45% and poor in 19.12% of the subjects.
The level of compliance observed in the present study was in
accordance with the observations made in some of the other studies
[8,9]. Good compliance was observed in 55.36% of the subjects
in the age group of 60-70 years, 25.80% in the age between 71-
80 years and none of the subjects above 81 years. The level of
compliance was poor in 12.99% of the subjects of 60-70 years age
group and 33.87% in the age above 71 years. These observations
suggest that the compliance level has decreased progressively
with increasing age, with statistically significant difference (p<0.05).
Thus, it appears that age may be an important factor which may
affect the medication compliance, probably because of the age
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Age Male Female Total
(years) n (%) n (%) n (%)
60-70 103(41.03) 74(29.48) 177(70.51)
71-80 42(16.73) 20(7.96) 62(24.70)
>81 06(2.39) 06(2.39) 12(4.78)
Total 151(60.15) 100(39.84) 251(100)
Mean+SD 66.90+6.57 66.03+6.61 66.93+6.55

[Table/Fig-1]: Age & gender distribution.

(n=251)

Disease states/llinesses*

Number of subjects

Hypertension 199
Diabetes Mellitus 187
Ischemic heart disease’ 39
Cerebrovascular disease * 05
Obstructive airway diseases® 22
Chronic renal disease! 06
Epilepsy” 04
Thyroid disorders't 10
Psychiatric disorders 01
Arthritic disorders 01
Gastrointestinal disorders 01
Parkinsonism 01
Anaemia 01
Peripheral vascular disorders 02

[Table/Fig-2]: Disease states/ illnesses.
*181 subjects had multiple (two or more) diseases
T 3 subjects also had cardiac failure

*With history of stroke

SBronchial asthma (n=15); COPD (n=7)
I2 subjects maintained on dialysis

** Tonic clonic epilepsy
T hypothyroidism (n=9), Harshimoto’s disease (n=1)

No. of
Therapeutic class Drugs prescribed* subjects
Insulin 20
Anti diabetic drugs Oral antidiabetics 139
Insulin + oral antidiabetic drugs 30
Calcium channel blockers 68
ACE inhibitors 11
Antihypertensives Angiotensin receptor blockers 40
Beta blockers 22
Alpha blockers 06
Combinations 51
Nitrates 8
Metoprolol and carvediolol 10
Drugs used in IHD ACEIs 2
Statins 50
Antiplatelet drugs 55
Digoxin 03
Salbutamol (inhalation) 10
) Tiotropium and ipratropium (inhalation) 03
Bronchodilators
Theophylline o7
Inhalational corticosteroids 06
Thyroid hormones Levothyroxine 10
Diuretics Furosemide 08
Phenytoin 01
Antiepileptics Phenobarbitone 02
Clobazam 01
NSAIDs & DMARDs Diclofenac, aceclofenac & HCQS 04
Antipsychotics 'E:ilsgfigr!r;i;dil+clonazepam o1
Antiparkinsonism drugs | Levodopa-+carbidopa 01

[Table/Fig-3]: Prescribed medications/ongoing therapy.

(n=251)

*Except insulin & inhalational antiasthmatic drugs, all were oral medications
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1 2 3 4 5 6 7

Number of medications

[Table/Fig- umber of medications per subject

Level of Compliance* n (%)

Good 114(45.41)
Moderate 89 (35.45)
Poor 48 (19.12)

[Table/Fig-5]: Level of compliance.
(n=251)

*Assessed by pretested structured questionnaire as per modified Morisky
Adherence Scale: O - 5 (very poor); 6-10 (poor); 11-15 (moderate); 16-20 (good)

Compliance level
Factor/variable Poor Moderate Good p-value*
Age 60-70 23(12.99) | 56(31.63) | 98(55.36)
71-80 21(33.87) | 25(40.32) | 16(25.80) | <0-05
~81 4(33.33) | 8(66.66) 0(0.00)
Gender Male 26(16.55) | 5083.11) | 76(5039) | . .
Female 23(23.00) | 39(39.00) | 38(38.00) '
Educational |llliterate 21(33.33) | 22(34.92) | 20(31.74)
status Pre/Middie/High | 26(15.75) | 56(33.93) | 83(50.30)
school
Diploma/ 01(4.54) 11(50) 1045.45) | 0.002
Graduate/PG
Professional/ 0(0.0) 0(0.0) 1(100)
Honors
Family 1000-10000 20(18.18) | 36(32.72) | 54(49.09)
income 0.737
>10000 28(19.85) | 53(37.58) | 60(42.55)
Family status |Living alone 20(52.63) | 11(28.94) | 7(18.42)
With spouse 17(13.93) | 36(29.50) | 69(56.55) | 0.001
With family 11(12.08) | 42(46.15) | 38(41.75)
Functional No impairment 24(12.06) | 69(34.67) | 106(53.26)
status .
Impairment of 17(44.73) | 14(36.84) | 7(18.42)
VISION
Hearing 2(33.33) | 2(33.33) | 2@33.33) | 0.001
impairment
Memory 2(50.00) | 2(50.00) 0(0.00)
impairment
Physical disabilty 1(25) 3(75.00) 0(0.00)
No of Single 2(2.85) | 20(28.57) | 48(68.57)
ilnesses , 0.001
Multiple 46(25.41) | 69(38.12) | 66(36.46)
No of Upto 3 16(9.30) | 58(33.72) | 98(56.97)

' 0.001
medications [, 32(40.50) | 31(39.24) | 16(20.25)
Awareness | ygg 38(15.96) | 86(36.13) | 114(47.89)
about the 0.001
diseases No 10(76.93) | 3(23.07) 0(0.00)

Side effects | Yes 17(36.95) | 18(39.13) | 11(23.91)
<0.005
31(15.12) | 71(34.63) | 103(50.24)

[Table/Fig-6]: Factors affecting medication compliance.

*Evaluated by Ch uare test and multinomial logistic regression.

87 Reasons Number of subjects
90 7 Forgetfulness 14
80 - Polypharmacy 9
70 - Complexity of regime 6
=@ 60 A Lack of time 4
>3
% 50 - Side effects/Adverse events 3
=
& 40 - Dependency on caretaker 1
=
E Financial constraints 3
30 -+
Non availability of medications 7
20
Negligence 2
ol [Table/Fig-7]: Reasons for missing the medications.
0 T T

related functional decline. Similar observations were made in
other studies [10,11], however some studies have suggested that
age as such may not be an important contributing factor [12].
There was a positive correlation between educational status and
compliance level, and the difference was statistically significant
(p=0.002). However the difference in the poor and moderate level
of compliance between the groups was not statistically significant.
Other studies have also shown a positive correlation between
educational status and compliance level [13-15]. Hence it can be
presumed that the education may play a definite role in improving
medication compliance by making the subjects to understand
better regarding the nature of their disease, the importance of
treatment, physician’s instructions and advice. One of the factors
which may determine the affordability for the healthcare services
and medication adherence is the financial status of the study
subjects or their family, health insurance coverage and facilities for
reimbursement. However in the present study the family income
had not influenced the medication compliance in the study subjects
and there was no statistically significant difference in the different
levels of compliance (p=0.737). But most of the subjects (23 out of
25) who had insurance coverage showed good compliance. Some
studies have shown increased compliance in subjects with good
family income [10,16]. The compliance level was much higher in
those subjects living with spouse or with family compared to those
living alone. The difference in the level of compliance was statistically
significant (p=0.001). Similar observation was made in one of the
previous study [17]. However, other studies have not found any
positive correlation between family status and compliance [5,18].

Regarding the functional status and compliance, difference in
the level of compliance in different groups was highly significant
(p=0.001). Other studies have reported higher occurrence of poor
compliance or non compliance in subjects with functional impairment
particularly related to vision [15]. Probably because of inability to
read medication related written instructions in the prescription and
the package inserts of the formulations. Good compliance was seen
in subjects with single illness compared to multiple illnesses, and
the difference was highly significant (p=0.001). Similar observations
were made in previous study [19,20]. The number of illnesses has
a direct correlation with medication adherence as the subjects with
multiple illnesses obviously require a higher number of medications
with complex dosing regime and increased medication costs.
As against this subjects with a single iliness are more likely to be
compliant because of simpler dosing regime requiring less number
of medications. In our study, we also noticed that, the compliance
level was low in subjects with multiple illnesses of longer duration,
receiving multiple medications, more frequent administration and
also with increasing cost of medications. Subjects with good
ability to recall medications showed a high level of compliance.
The awareness among the study subjects about their illnesses and
prescribed medications showed a positive correlation with the level
of compliance. The subjects who were regular for the follow-up
visits generally showed better medication compliance and also the
compliance was better in those who did not experience any side
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effects or adverse events. In general the low level of compliance
was generally related to advancing age, lack of family and social
support, functional impairment, multiple illnesses of long duration,
multiple medications with complex regime, poor ability to recall,
lack of proper awareness about their illnesses and medications
and occurrence of adverse effects. The missing of the medications
was mainly attributed to polypharmacy, complexity of regime,
forgetfulness, financial constraints and nonavailability of the
medications.

A detailed analysis of the different factors which may influence the
medication compliance in elderly subjects can help to address the
specific problems and issues responsible for poor compliance,
particularly when such patients are left for self administration.
Since the optimum therapeutic outcome involves a good patient
compliance to the prescribed medications, effective measures
to ensure a high level of compliance are to be implemented. The
patient compliance can be improved by reducing the number of
medications, simplifying the regime, less frequent dosing, use of
long acting formulations, FDCs, cost-effective medications, avoiding
the troublesome side effects/adverse events, proper motivation
of the patients and their caregivers for regular follow-up and also
by effective patient education and counseling to create a proper
awareness about their disease states and medications. Use of
special methods, techniques and devices (like pill count method,
medication calendar, special medication containers, drug reminder
packaging, such as weekly pillboxes or multidrug punch cards
etc.,), involving the active role of patients, healthcare providers,
healthcare system, the family and community may also contribute
to significantly improve the compliance.

LIMITATION

As it is a hospital based study extrapolation is not possible and the
study may not be representative of patients from all socioeconomic
backgrounds.

CONCLUSION

This study confirms the existence of poor compliance to the
prescribed medication among geriatric subjects with chronic
diseases. However, there was variation in the reported rates of level
of compliance (poor/moderate/good compliance), probably due
to differences in the study methods. Overall only few studies have
been conducted in developing countries on medication compliance,
factors influencing the medication compliance and the magnitude of
the impact of non-compliance and hence there is a need for more
systematic studies.
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