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ABSTRACT
Chronic disease patients have the problem of non-adherence to their medications due to many factors. Successful management of a treatment
depends on adequate self-care and knowledge of patients to their disease and medications which indirectly affects medication adherence behavior.
The main objective of the present study is to assess the medication adherence in chronic diseases like asthma and diabetes mellitus. Prospective
observational study was carried out in rural tertiary care hospital. Based on the inclusion and exclusion criteria patients were enrolled into the
study. A total of 212 patients were enrolled out of which diabetes mellitus dominated over asthma patients. Questionnaire based medication
adherence tool was used to assess the medication adherence behavior. The mean adherence score in diabetes mellitus was found to be 1.76 ± 0.66
and in asthma patients was 4.62 ± 1.63. Level of adherence was also categorized where the diabetes mellitus patients were more adhere to
medications when compared to asthma patients.
INTRODUCTION
Asthma is a very common disorder and it is estimated that 2 to 4%
of the adult population in India is affected by it. A recent ICMR
sponsored study showed that 3.47% of the adults in Bangalore
suffer from asthma.1 Asthma being a chronic inflammatory disorder
of the airways, anti-inflammatory agents like inhaled steroids,
leukotriene antagonists etc are the mainstay of its management. But
underutilization of these agents and reliance on reliever medication
has been reported in the Western literature.2-3 In India, there is a
paucity of data regarding the knowledge of asthmatics about
different medications. The prevalence of asthma worldwide is
around 200 million with a mortality of around 0.2 million per year.4
In many countries, the prevalence of asthma has increased in recent
decades.5 Bronchial asthma is one of most common chronic
respiratory disorder among all age groups with a reported
prevalence of 5 to 10%.6 During the last decades studies from
different countries keeping appropriate statistics have reported a
significant rise in asthma morbidity and mortality.7

Prevalence of diabetes worldwide in the year 2000 was 171,000,000
and predicted 366,000,000 at end of the year 2030. 8The prevalence
of diabetics in Indian adults was found to be 2.4% in rural and 411.6% in urban dwellers.9India with its dubious distinction of being
called “the diabetic capital of the world” is presently estimated to
have 41 million individuals affected by this deadly disease, with
every fifth diabetic in the world being an Indian. 10, 11
A national survey of the US non institutionalized adult population
indicated that more than 40% of persons 65 years or older use 5 or
more different medication use per week and 12% use 10 or more
different medications. Levels of medication use are even higher
among elderly persons residing in assisted living and nursing home
setting. 12 Diabetes mellitus is a chronic incurable disease whose
prevalence is growing worldwide. Patient s adherence to diabetes
regimen is the one of the barriers to ideal management of diabetes. 13
A number of reasons have been proposed including:
•
•
•

Poor knowledge of the disease by patients.
Negative attitude towards the disease.
Bad practice in the management of disease.

One of the most challenging areas in clinical management of chronic
respiratory conditions is patient adherence to treatment
recommendations. The more acceptable term today is adherence,
which means, "sticking to a plan" for perceived benefit. This concept
implies that the patient has adopted and integrated a plan given by a
clinician. The notion that an individual will stick to a plan implies a
sincere desire for the promised beneficial outcome but ignores the

behavior necessary to achieve it. Estimates suggest that 30% to 60%
of patients with chronic illnesses fail to adhere to prescribed
therapy. Approximately 10% of all hospital admissions are
estimated to be due to medication nonadherence.14

Poor or low levels of adherence to therapeutic treatments and
recommendations are reported across all disease conditions, all
treatments, and all ages. Only about one-half of the people who are
prescribed medications actually take enough doses to achieve a
therapeutic effect. This often results in prescription of increased
doses and the addition of more medications by clinicians caring for
these patients. Research shows that many social factors interfere
with adherence. They include multiple life stresses such as poverty,
social conflicts, job loss, homelessness; fears and concerns that are
not addressed; complex job and family responsibilities; and
misunderstanding, language barriers, and literacy factors.15

Similarly, variables such as age, gender, education, race, and ethnic
culture may influence learning, communication, and social ability,
resulting in problems following a prescribed treatment plan.
Approximately 50% of patients are unable to achieve full
compliance, and nearly 33% never take the prescribed medicine at
all.16Adherence is higher for short-term, self-administered
treatments, estimated at about 65% to 75% but falls to less than
25% for long-term therapies.17 Other important causes of nonadherence are lack of confidence in the treatment plan, lack of ability
for adjusting medications, lack of skills in using inhalers and devices,
lack of awareness of deteriorating lung function, poor skills in selfassessment, forgetting, misunderstanding, health beliefs, and
attitudes toward disease and treatment.18
Barriers to adherence

1.
2.
3.
4.
5.
6.

Fear of adverse effects of medication.
Belief that the medication does not help or is not necessary.
Sense of only an intermittent need for medication.
Inconvenience of medication use.
Cost of medication.
Dislike of provider.

1.
2.
3.
4.
5.

Stigmatization.
Inadequate knowledge.
Forgetfulness.
Belief that their asthma is not serious.
Worry about diminishing effectiveness of medication over
time.
Fear of addiction/dependence.
Lack of social support.

Some of the less common reasons for non-adherence were:

6.
7.
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Pharmacist can improve the adherence by giving advice to the
patient regarding the medication use and advising doctors on the
simplification of drug regimen, providing patients with medication
alert cards which may help to medication non adherence. Hence the
present study was aimed to assess the medication adherence
behavior in patients with asthma and diabetes mellitus.
MATERIALS AND METHODS

Study design: Prospective observational study

Place of study: The study was conducted at tertiary care teaching
hospital in a rural setup.
Duration of the study: The study was conducted over a period of 9
months.

A cross sectional observational study was carried out among
patients suffering from the chronic disease like asthma and diabetes
mellitus. Inclusion criteria was those who are willing to give their
consent having asthma/diabetes mellitus with one or two comorbidities and exclusion criteria was those having less than 18
years of age and not willing to participating the study.

Patients who are admitted as out or in patients to medicine
department were reviewed on daily basis and those patients who
met the study criteria were interviewed. Face to face interview
was carried out for collecting data by using questionnaires. MMAS4 and MMAS-8 was used to assess the Medication Adherence in
Diabetes Mellitus and Asthma respectively. Questionnaire was
used in English and Kannada based on the patient preference.
Ethical clearance was obtained from the institutional ethical
committee of the hospital.

Analysis of data: The collected data was transferred to a
Microsoft Excel worksheet to obtain the result which has been
expressed as percentage and mean value scores with their
standard deviations.
RESULTS

A total of two hundred and twelve patients were enrolled after
considering the inclusion and exclusion criteria. Out of 212 patients
113 patients were diabetes mellitus and 99 patients were suffering
from asthma. The Baseline demographic details show the 61-70
years age group with 28.32% having diabetes mellitus and 25.25%
of patients having asthma and other demographic details are shown
in table 1.
Table 1: Shows Demographic details of the patients

Variables

Gender
Males
Females
Age in years
< 30
31-40
41-50
51-60
61-70
>70
Education
No formal education
Primary school
High School
Pre University
Degree
Smoking
Yes
No
Alcoholic
Yes
No

Percentage (%) wise
distribution in
Diabetes mellitus

Percentage (%)
wise
distribution in
Asthma

60.18
39.82

54.55
45.45

24.78
21.24
30.97
15.04
7.96

15.15
36.36
22.22
22.22
4.04

00
13.27
27.43
23.89
28.32
7.08

26.55
73.45
32.74
67.26

13.13
24.78
25.25
17.17
9.09
10.10

44.44
55.56
35.35
64.65
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Assessment of Adherence
Medication adherence of the enrolled patients were assessed by
using MMAS-4 and MMAS-8 where MMAS-4 consists of 4 questions
with a score range of 0-4 and in MMAS- 8 consists of 8 questions
with score range of 0-8. Table 2 shows the average mean score of the
different group of patients with their standard deviation. The level of
adherence with 4 item scale was those having the score range
between 3-4 was considered as low adherence, 1-2 score as medium
adherence and 0 with high adherence. In MMAS-8 <6 score
considered as low adherence, 6-<8 as medium adherence and equal
to 8 considered as high adherence. Table 3 shows the level of
adherence of enrolled patients with medication adherence scale.
Table 2: Shows the Medication Adherence scores of two chronic
disease patients

Scale

Disease

MMAS- 4

Diabetes mellitus
(n=113)
Asthma (n=99)

MMAS - 8

Mean total scores
and standard
deviation
1.76 ± 0.66
4.62 ± 1.63

Table 3: Shows the Level of Adherence among the patients
based on their scores

Type of
disease

Level of adherence

In Asthma
Patients
(n=99)

Low adherence (<6)
Medium adherence
(6to<8)
High adherence (=8)
Low adherence (3-4)
Medium adherence
(1-2)
High Adherence (=0)

In Diabetes
Mellitus
Patients
(n=113)

DISCUSSION

Number of patients in
(%)
Males
Females
74.1
82.2
24.1
15.5
1.9
11.76
88.24
00.00

2.2
4.44
91.12
4.44

Adherence requires improved self-management behavior as well as
knowledge. One report suggested that morbidity and mortality of
asthma could be markedly reduced or eliminated with effective
education programs that improve adherence.19

The success of any medical regimen prescribed for a particular
patient often depends, in large part, on three factors: (a) the
patient’s attitude toward the illness, including his or her willingness
to work with the physician to manage the disorder; (b) the patient’s
confidence in his or her ability to contribute to the management of
the illness; and (c) the patient’s knowledge regarding the illness,
which enables him/her to take appropriate action to control
particular symptoms. These three factors interact to contribute to
patients’ compliance with treatment regimens and the extent to
which they will get involved and participate in their own treatment.
This is particularly true for any chronic disease. Onset of asthma can
occur at any age but is usually seen in children and young adults, the
majority was middle aged (41-50 years) 25.25%.The self-perception
of people with asthma/ diabetes mellitus influences their adherence.
Low adherence was found with 74.1 % in males and 82.2 % in
females of asthma patients this may be lack of education on
medication and disease management. Only 1.9% males and 2.2
females’ patients of asthma had high adherence. In diabetes group
only female 4.44 % of patients showed high adherence this may be
due to regular intake of medicine as prescribed, medium adherence
patients was high when compared to the low adherence patients.
Some of the reasons were identified for non- adherence in the
patients were due to missing the dose, forgetfulness, poly pharmacy,
high cost, when patient feels better discontinue the therapy. Thus in
the present study shows most of the patients are poor adherence to
medicines and lack of knowledge on their disease. Hence pharmacist
as a health care professional can involve in improving the adherence
of the patients by some interventions and as follows;
42
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Patient education, Patient reminders/alarms, More frequent clinical
visits, Written educational materials, Telephonic follow ups,
Simplified dosing, Encouraging patient involvement, Prescription
refill reminders. Many studies have shown the positive impact of
pharmacist provided patient education on medication adherence. 20,
21,22,23,24

CONCLUSION

Hence we conclude that low medication adherence was observed,
very low in Asthma when compare to Diabetes Mellitus due to many
factors, so it is very much essential to educate and counsel the
patients regarding their medications to improve their knowledge
about the medications and thus in turn improves the adherence.
ACKNOWLEDGEMENT

Authors are thankful to Dr. Morisky DE for providing permission to
use the questionnaires to the study.
REFERENCES
1.
2.

3.

4.
5.

6.
7.

8.
9.

Agarwal AN, Chhabra SK, D’ Souza GA, Jindal SK. Prevalence
and risk of asthma in Indian adults. Indian J Chest Dis Allied Sci
2006;48:13-22.
Sin DD, Tu JV. Under use of inhaled steroids therapy in elderly
patient with asthma. Chest 2001;119:720-725.
Terr AL, Bloch DA. Trends in asthma therapy in United States
1965 to 1992. Ann Allergy Asthma Immunol 1996;76:273-281.
Fact sheet: Asthma: A worldwide problem. Document accessed
on February 8, 2005 at website of International Union Against
Tuberculosis and Lung Diseases (IUATLD)
Phelan PD. Asthma in children epidemiology. BMJ
1994;308:1584-1585.
Woolcock AJ, Peat JK, Salome CM et al. Prevalence of bronchial
hyperresponsiveness and asthma in a rural adult population.
Thorax 1987;42:361-368.
Williams MH. Increasing severity of asthma from 1960-1987. N
Engl J Med 1989;320:1015-1016.
Park K. Diabetes mellitus – Epidemiology of chronic noncommunicable diseases and condition, India. In: Park’s
Textbook of preventive and social medicine. 17th ed.
Banarsidas Bhanot, Reprint 2002; p.294.
Munichoodappa C. Epidemiology and burden of type 2 diabetes
mellitus, Bangalore. Type 2 Diabetes – the Indian scenario,
Jayaram BM (Ed). Micro labs 2002; p.13.

Int J Pharm Pharm Sci, Vol 3, Issue 4, 41-43

10. World Health Organization. Diabetes facts country and regional
data 2010, Available online from:
http://www.who.int/features/factfiles/diabetes/02_en.html
ml
12. World Health Organization. Diabetes facts country and regional
data
2010,
Available
online
from:
http://www.who.int/features/factfiles/diabetes/04_en.html
13. Jerry Avon. Polypharmacy: A new Paradigm for Quality Drug
Therapy in the Elderly. ARCH INTERN MED 2004;164:19571959.
14. Krass I. Impact on Medication use and Adherence of Australian
Pharmacist Diabetes Care services. J of the American
Pharmacist Association 2005;45:33-40.
15. Lewis A. Non-compliance: A $100 billion problem. Remington
Rep 1997;5:14-15.
16. Apter AJ, Reisine ST, Affleck G et al. Adherence with twice daily
dosing of inhaled steroids: Socio-economic and health-belief
differences. Am J Respir Crit Care Med 1998;157:1810-1817.
17. Sackett E, Snow JC: The magnitude of compliance and noncompliance. In: Sacket E, Hayes RB, Taylor DW, ed. Compliance
in Health Care, Baltimore: John Hopkins University Press; 1995.
18. Simmons MS, Nides MA, Rand CS, et al. Trends in compliance
with bronchodilator inhaler use between follow-up visits in a
clinical trial. Chest 1996;109:963-968.
19. Bender B, Milgrom H, Rand C et al. Psychological factors
associated with medication non-adherence in asthmatic
children. J Asthma 1998;35:347-353.
20. Mannino D, Homa D, Pertowski C, et al. Surveillance for asthma
- United States, 1960-1995. MMWR Morb Mortality Wkly Rep
1998;47:1-28.
21. Lim WK, Woodward MC. Improving Medication Outcomes in
older people: Geriatric Therpeutics. The Australian journal of
Hospital Pharmacy 1999;29:103-107.
22. Morisky DE et al. A Patient Education Program to Improve
Adherence Rates with Antituberculosis Drug Regimens. Health
Educ Behav 1990;17:253-66.
23. David ML. Health Education for Hypertensive Patients. JAMA
1979April 20; 241(16):1700-1703.
24. Morisky DE, Green LW, Levine DM. Concurrent and Predictive
Validity of a Self-Reported Measure of Medication Adherence.
Medical Care 1986;24(1):67-74.
25. Adepu R, Mari S. Influence of structured patient education on
therapeutic outcomes in diabetes and hypertensive patients.
Asian Journal of Pharmaceutical and Clinical Research
2010;3(3):174-178.

43

