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ABSTRACT 
Introduction: Early detection and compliance to prescribed treatment is the cornerstone to avert life threatening 

complications among those with non-communicable diseases (NCD). Medication adherence is a critical determinant for ideal 

control status in Non communicable diseases. Assessing adherence to medication and its correlates can help in devising 

effective strategies to improve medication adherence.  Objectives: To assess adherence to prescribed medications and 

associated factors among diabetic and/or hypertensive patients registered in NCD clinic of selected PHCs of Tamil Nadu, 

South India. Methodology: A facility based cross-sectional analytical study was conducted in six conveniently selected 

PHCs of Villupuram district, Tamil Nadu. The individuals with hypertension and/or diabetes, registered and received NCD 

drugs for more than four weeks were included. All eligible individuals attending the clinic during study period were 

included. The medication adherence was assessed using MMAS-8 questionnaire. The data was entered in EpiData software 

V 3.1 and analyzed using Stata version 11.0. Results: Of the 1406 participants, the mean (SD) age was 56.3 (±11.4) years; 

831 (59.1%) were females. Only diabetes was found in 340 (24.2%), 806 (57.3%) had only hypertension and 260 (18.5%) 

had both diabetes and hypertension. Low adherence to medication was seen in 203 (14.3%, 95% CI (9.8%, 19.9%) of the 

study participants. Having only hypertension (PR-1.5, 95%CI-1.1–2.1)), consuming more than two class of drugs 

(Prevalence ratio PR-1.7, CI-1.1–2.4) and more than four (PR-2.8, CI-2.3-3.6) were independently associated with low 

adherence. Conclusion: Around one out of six individuals registered in NCD clinics of PHC had low adherence to 

prescribed medication. Those having higher number of concomitant drugs to consume were more likely to have low 

adherence. 
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INTRODUCTION

Non Communicable Diseases contribute to 43% of overall 

disease burden in the world and are expected to be 

responsible for 60% of the disease burden and 73% of all 

deaths by 2020.1 Hypertension and diabetes are the 

common chronic morbidities which can lead to life-

threatening complications like cardiovascular diseases 

and stroke.2 Globally about 392 million people live with 

diabetes and the number is expected to rise to 592 million 

by the year 2035.3 Of the total estimated, about four-fifths 

live in Low and Middle Income Countries (LMIC). 

International Diabetes Federation (IDF) estimates that 

diabetes accounts for 14.5% of all-cause mortality among 

people aged between 20 and 79 years.3 There is high 

healthcare spending to treat diabetes and prevent its 

complications; estimated to be 673 billion USD and 

projected to increase by 20% in 2040.4 World Health 

Organization (WHO) rates hypertension as one of the 

most common cause of premature deaths worldwide.5 

Hypertension independently accounts for almost 57% and 

24% of deaths due to stroke and cardiovascular diseases 

respectively.5 Global Burden of Diseases (GBD) rated 

hypertension as the second important cause of mortality 

placed only next to under-five malnutrition in South 

Asia.6 

Like any other developing country, India is facing the 

double burden of disease with high burden of 

communicable and non-communicable diseases.7 India is 

home for nearly 69.9 million people with diabetes 

mellitus, only next to China.3 The burden of diabetes has 

increased significantly over the last few decades. 

Similarly, there is high burden of hypertension in the 

country with estimated prevalence of 29.2% among 

adults.8 With increasing burden of the diseases and 

premature mortality associated with non-communicable 

disease like diabetes, National Program for Prevention 

and Control of Cancer, Diabetes, Cardiovascular Diseases 

and Stroke (NPCDCS) was launched.9 The program 

advocates delivery of care to the patients with NCD at the 

Primary Health Centres (PHCs), with timely referral to 

secondary and tertiary hospitals. The patient registered in 

NCD clinics are clinically assessed once in a month and 

drugs are prescribed for duration of one month in PHCs. 

However, NPCDCS has not devised and implemented any 

standard operating procedures for assessing adherence to 

medication among NCD patients.  
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The definition of the term “adherence” is “the extent to 

which a person’s behavior such as taking medication, 

following a diet and/or executing lifestyle changes 

corresponds with the agreed recommendations from a 

health care provider”.10 On the other hand, “Non-

adherence” to treatment acts by increasing hospitalization, 

mortality and out of the pocket expenditure amongst 

patients with diabetes and/ or hypertension.11 A study 

conducted at a tertiary care hospital in South India among 

diabetic in-patients showed that only 49.3% were ad-

herent to prescribed medications.12 A community based 

study among hypertensive patients in South India showed 

that 45.8% were having low adherence.13 Whereas studies 

conducted in single center among NCD patients showed 

17.5% to have low adherence to medication.14 

In India, studies assessing adherence to medication 

among patients with diabetes and hypertension are mostly 

limited to patients attending tertiary care facilities.11-15 

But, it is important to assess adherence to treatment and 

its correlates in those patients attending PHCs as most of 

them are yet to develop complications. Even though few 

studies have been conducted in PHCs, they are all limited 

to single PHCs16. Identifying the non-adherent patients 

and factors associated with non-adherence will help in 

guiding targeted interventions in future among these 

patients to improve adherence and avert complications 

that may arise due to non-adherence. 

In this context, the present study was conducted among 

patients with diabetes and/or hypertension registered in 

NCD clinic at six Primary Health Center (PHC) of 

Villupuram HUD, Tamil Nadu, to assess a) the adherence 

to prescribed medications for diabetes and/or 

hypertension b) the socio-demographic and treatment 

characteristics associated with the low adherence 

METHODOLOGY 

Study Design and Setting 

In 2017, during the months of June to August facility 

based cross-sectional analytical study was conducted in 

selected primary health centers of Villupuram district in 

the state Tamil Nadu, India. Tamilnadu is one of the well 

performing states in providing health care in southern part 

of India. Villupuram Health unit District (HUD) caters to 

the healthcare needs of 16,11,283 individuals. Villupuram 

HUD comprises of 11 Block Primary Health Centres 

(BPHCs), 43 Primary Health Centres (PHCs), 3 Urban 

Primary Health Centres (UPHCs) and 293 Sub Centres 

functioning under Directorate of Public Health (DPH) 

Tamilnadu Government.  

Among those 43 PHCs, six PHCs were selected based on 

convenience of access of 60 kms from study headquarters 

(Tertiary care Hospital) as it is single investigator study. 

PHCs provide outpatient services from 8 am to 4.30 pm 

and emergency services in remaining hours. The 

NPCDCS was implemented in the Villupuram HUD 

during the year 2011.. 

Each PHC has a separate NCD wings manned by a NCD 

staff nurse supervised by the medical officer. Patients 

registered for care every month for follow up and for 

medications which are given for a month..  During the 

visit the patients are reviewed and the updated in the 

comprehensive patient record by the attending medical 

doctor. The card has details of the patient like socio 

demographic details, screening results, life style 

modifications adopted, co morbidities, counselling 

provided, follow up details, date and result of lab 

investigations, details of drugs taken and referral details 

of the patient. The patients are advised regarding need for 

regular follow-up visits and lifestyle modifications to 

combat non communicable disease. The health care 

providers educate patients regarding dose and regimen of 

the prescribed medication to be followed during the 

course of next four weeks. 

Study population: 

We included all the patients with either diabetes and/or 

hypertension who are already registered and attending 

NCD clinic at the six PHCs who had at least four weeks 

of treatment prior to the date of interview. The minimum 

sample size was calculated to be 628, assuming 17% to 

have low adherence14, 3% absolute precision and 95% 

confidence limit. However, all the patients attending the 

clinic during month of June and August were included in 

the study. 

Study tool and Study variables:  

Pretested, semi-structured interview schedule was used to 

collect information. Pre testing was done in four patients 

who had both diabetic and hypertension, three patients 

who had diabetes alone & three with hypertension alone. 

No major changes needed. The interview schedule had 2 

components socio-demographic details and adherence to 

medication. The component of socio-demographic details 

included age, gender, education, occupation, community, 

marital status and also lifestyle behaviours like alcohol 

use and tobacco use.  

 
The treatment details had variables like type of morbidity 

(disease type), duration of treatment, number of drugs 

received. The details of treatment received were extracted 

using NPCDCS patient follow-up card. The adherence to 

medication was captured with the eight-item Morisky 

Medication Adherence Scale (MMAS-8) which has eight 

questions and was graded as low adherence, moderate 

adherence and good adherence. MMAS-8 is validated in 

India and other parts of world in different languages with 

reliability value (α) of 0.83. MMAS scores can range 

from 0 to 8, with low adherence defined as MMAS scores 

less than 6; moderate adherence as scores of 6 to less than  
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Table-1: Socio-demographic characteristics & Morbidity Profile of NCD patients in the selected PHC’s of Villupuram, March-

2017 to August-2017, N=1406 

Socio-demographic Characteristics & Morbidity Profile         Frequency (n)                Percentage (%)  

Age(years) 

30-44  

45-59 

≥60 

261 

682 

463 

18.6 

48.5 

32.9 

Gender 
Male  

Female 
575 

831 

40.9 

59.1 

Education 

Illiterate  

1-5th STD  

6-8th STD  

9-10th STD  

Intermediate and above  

Not Recorded 

734 

212 

150 

130 

49 

131 

52.2 

15.1 

10.7 

9.3 

3.5 

9.3 

Occupation 

Farmer and Farm workers  

Employed  

House wife  

Unemployed  

Others 

488 

89 

459 

115 

255 

34.7 

6.3 

32.7 

8.2 

18.1 

Caste 

Forward Caste  

Backward Caste  

Most Backward Caste 

Scheduled Caste 

Not Recorded 

39 

482 

449 

216 

220 

2.8 

34.3 

31.9 

15.4 

15.7 

Alcohol use 

Yes  

No  

Not Recorded 

64 

1096 

246 

4.6 

77.9 

17.5 

Tobacco use 
Yes  

No 
169 

1237 

12.0 

88.0 

Disease type 

Hypertension only  

Diabetes only  

Both 

340 

806 

260 

24.2 

57.3 

18.5 

Disease duration 

(years) 

<1  

1-3  

3-5 

>5 

209 

466 

536 

195 

14.9 

33.1 

38.1 

13.9 

Regimen 

Once daily  

Twice daily  

Thrice daily 

759 

581 

66 

54.0 

41.3 

4.7 

Number of medication 

One to two   

Three to Four  

More than Five 

565 

721 

120 

40.2 

51.3 

16.7 

 

 

 

Table-2: Socio-demographic and Morbidity characteristics  associated with low adherence among NCD patients  in selected 

PHC’s of Vilupuram HUD, N=1406 

Characteristics Frequency  Low Adherence n(%) Unadjusted PR (95%CI) Adjusted PR  (95% CI) 

Age (in years)  

30-44  

5-59 

≥60 

261 

682 

463 

30(11.5) 

107(15.7) 

66(14.3) 

                                             1.0 

1.4  (0.9-2.0) 

1.2  (0.8-1.9) 

1.2 ( 0.9-1.7) 

1.1  (0.8-1.6) 

Gender 

Male  

Female 

575 

831 

74 (12.9) 

129 (15.5) 

                                             1.0 

1.2  (0.9-1.6) 1.0  (0.5-2.1) 

Education 

Illiterate  

1-5th STD  

6-8th STD  

9-10th STD  

Intermediate and above  

Not Recorded 

734 

212 

150 

130 

49 

131 

111(15.5) 

32 (15.1) 

15 (10.0) 

16  (12.3) 

7 (14.3) 

22 (16.8) 

1.5  (0.9 – 2.5) 

1.5  (0.8-2.7) 

1.5  (0.9- 2.5) 

 1.6  (1.1-2.5) † 

                                             1.0 

1.2 ( 0.6-2.4) 

1.4  0.6 – 3.3) 

1.7  0.9-3.1) 

1.4  (0. 9-2.1) 

 1.6  (1.1- 2.3)† 

 1.9 ( 1.1-3.0) † 

Occupation 
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Farmer and Farm 

workers  

Employed  

House wife  

Unemployed  

Others 

488 

89 

459 

115 

255 

69 (14.1) 

13 (14.6) 

81  (17.7) 

11 (9.6) 

29  (11.4) 

1.5  (0.8 – 2.7) 

1.5  (0.7-3.2) 

1.8  (1.1 – 3.3) 

1.6  (0.7-3.7) 

1.7  (0.7-4.0) 

1.7  (0.7-4.7) 

                                             1.0 

1.2 ( 0.6 – 2.3) 1.3  (0.5- 3.5) 

Caste 

Forward Caste  

Backward Caste  

Most Backward Caste  

Scheduled Caste 

Not Recorded 

39 

482 

449 

216 

220 

3 (7.7) 

47( 9.8) 

99 (22.1) 

31 (14.4) 

23 (10.5) 

                                             1.0 

1.3  (0.4-3.9) 

2.9  (1.0-8.6) 

1.9 ( 0.6-5.8) 

1.4  (0.4-4.3) 

1.4 ( 0.2-8.1) 

2.8 ( 0.4-19.1) 

1.9  (0.3-12.0) 

1.4  (0.3-7.6) 

Alcohol Use 

Yes  

No  

Not Recorded 

64 

1096 

246 

5  (7.8) 

147  (13.4) 

51  (20.7) 

                                             1.0 

1.7  (0.7-4.0) 

2.7  (1.1-6.4) 

1.6  (0.5-4.8) 

2.0 ( 0.5-8.5) 

Tobacco Use 

Yes  

No 

169 

1237 

20  (11.8) 

183  (14.8) 

                                             1.0 

1.3  (0.8-1.9) 1.0  (0.6-1.7) 

Disease Type 

Hypertension only  

Diabetes only  

Both 

340 

806 

260 

129  (16.0) 

37  (10.8) 

37  (14.2) 

1.5(1.1-2.1) 1.5(1.1-2.1) † 

                                             1.0 

1.3(0.9-2.0) 0.9(0.7-1.1) 

Disease Duration (years) 

<1  

1-3  

3-5 

>5 

209 

466 

536 

195 

23  (11.0) 

74  (15.9) 

69 ( 12.9) 

37  (19.0) 

                                             1.0 

1.4  (0.9-2.2) 

1.2  (0.8-1.8) 

1.7  (1.1-2.8) 

1.4 ( 0.7-2.9) 

1.2  (0.5-3.2) 

1.3  (0.5-3.9) 

Regimen 

Once daily  

Twice daily  

Thrice daily 

759 

581 

66 

98  (12.9) 

94  (16.2) 

11  (16.7) 

                                             1.0 

1.3  (1.0-1.6) 

1.3  (0.7-2.3) 

1.0 ( 0.7-1.4) 

1.2 ( 0.7-1.9) 

Number of Medication 

One to two   

Three to Four  

More than Five 

565 

721 

120   

55  (9.7) 

118  (16.4) 

30  (25.0) 

                                             1.0 

1.7 (1.2-2.3) 

2.6 (1.7-3.8) 

1.6 (1.1-2.4) † 

2.8 (2.2-3.6) † 

PR-PREVALENCE RATIO    †- SIGNIFICANT ASSOCIATION 

 

8, and good adherence as a score of 8.17-19The questions 

were translated and back translated to Tamil and English 

respectively by two separate bi-linguistic persons for 

content verification. The interview schedule was 

administered by trained NCD Staff nurses who were well 

versed in local language Tamil. The study protocol was 

approved by the Institutes Ethics committee. 

 

Operational Definitions:  

Adherence to medication: Patient with scores of <6 

were considered to have low adherence. Patient with 

scores of 6 to < 8 were considered to have moderate 

adherence. Patients having a score of 8 were considered 

to have good adherence.  

Duration of Disease: Duration of either diabetes or 

hypertension whichever was detected first in the patient 

eg: Patient is having Hypertension and Diabetes since two 

years and one year respectively, then duration of disease 

is considered as two years.  

Dosage: Patients dosage is considered Once Daily, Twice 

Daily or Thrice Daily if he/she is consuming at least one 

drug once in a day, two times a day or three times a day 

respectively.  

Number of drugs: Total number of different drugs that 

the patient has been prescribed by attending medical 

doctor to consume per day. 

Statistical methods  

The data was entered in Epidata software V 3.1 and was 

analyzed using Stata 11 software. The continuous data 

like age, duration of disease and number of drugs 

received were converted into categorical data according to 

relevance. All the categorical data were presented as 

percentages. The association between low adherence and 

categorical variables like age group, gender, education 

status, occupation, and type of disease, duration of 

disease, dosage and number of drugs was tested using 

univariate binomial regression. The variables with p value 

less than 0.1 in univariate binomial regression were taken 

for generalized linear models and factors with p value was 

less than 0.05 were considered as statistically 

significant.20 The strength of association was mentioned 

in terms of prevalence  ratio (PR) with 95% CI. 

RESULTS 

Of the 1406 participants, the mean (SD) age was 56.3 

(±11.4) years; 831 (59.1%) were females. Among 

participants, 734 (52.2%) were uneducated, 488 (34.7%) 

were homemakers and 482(34.3%) were belonging to 
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backward caste. Of the total, 64(4.6%) and 169(12.0%) 

participants reported current use of alcohol and tobacco 

respectively. Socio-demographic details of study 

participants are shown in Table1.   

Of the total participants, 806(57.3%) had only diabetes, 

340(24.2%) had only hypertension and 260 (18.5%) had 

both hypertension and diabetes mellitus. Of the total 

participants, 536(38.1%) had disease duration of 3-5 years 

and 466(33.1%) had disease duration of 1-3 years. Of the 

total participants, 759 (54.0%) were consuming drugs 

only once in a day and around 647 (46.0%) had to 

consume two to three drugs per day. Morbidity profile of 

study participants are shown in Table 1. 

Low, moderate and Good adherence to medication was 

seen in 203 (14.4%) 602(42.8%) and 601(42.7%), 

participants respectively as shown in Figure 1. Low 

adherence to medication was seen in 203 (14.3%, 95%CI-

9.8%-19.9%) of the study participants. The proportion of 

low adherence was found to be higher in those having 

only hypertension (16.0%) compared to those having only 

diabetes (10.8%) or having both disease conditions 

(14.2%) and was found to be statistically significant.  

Similarly the proportion of low adherence was found to 

be higher in those consuming five to nine drugs per day 

(25%) compared to consuming three to four drugs 

(16.4%) or consuming one to two drugs (9.7%) and was 

found to be statistically significant. Other variables 

adjusted and not significant were age, gender, education, 

occupation, alcohol use, tobacco use, duration of disease 

and regimen. Disease type and Number of drugs/day were 

significantly associated with low adherence on adjusting 

for other factors. Having only hypertension (PR-1.5, 

(95% CI-1.1–2.1)), consuming more than two class of 

drugs (PR-1.7,(95% CI-1.1–2.4)) and more than four (PR-

2.8,(95% CI-2.3-3.6)) were independently associated with 

low adherence as shown in Table 2. 

 

DISCUSSION  

Our study conducted among patients with either hyperten-

sion and/or diabetes in 6 Primary Health Centers (PHCs) 

showed that 14.4% of the study participants had low 

adherence to medication. Patients having only 

hypertension and consuming more number of drugs were 

found to be independent risk factors for low adherence to 

prescribed medication in our study.  

Arulmozhi and Mahalakshmy, in a study from 

Puducherry using MMAS-8 scale reported low adherence 

to medication in 39% patients.12. This study was 

conducted among diabetes in-patients who have got 

complications and are admitted to hospital unlike in our 

study where patients are not having any complications. 

Steps taken to improve adherence in patients without 

complications like in our study can lessen the chances of 

them developing in the future.  

Similarly another community based cross-sectional study 

conducted in a rural village of Tamil Nadu showed 75.9% 

of the hypertensive patients to be less adherent to 

medication (using MMAS-4).21. A community based 

cross-sectional study conducted in rural village of Kerala 

showed 74% of diabetic patients to be less adherent to 

medication (using MMAS-8).22 The proportion of low 

adherence was found to be comparatively low in our 

study as the NCD staff Nurses have been stressed about 

the importance of Health education on life style 

modifications and how it helps in improving the treatment 

outcome. In the same study done in Tamilnadu, factors 

related to medication like increase in number and 

frequency of drugs were associated with low adherence.  

The similar findings were reported seen in a single PHC 

study conducted in Puducherry, South India. A facility 

based cross-sectional study conducted in a public primary 

care clinic in China showed 32.6% of the hypertensive 

patients to have low adherence to medication.23 As in our 

study MMAS-8 was used to assess adherence and a score 

of less than six was considered to be less adherent. 

Younger age, shorter duration of treatment and being 

employed were associated with low adherence. On the 

contrary in our study, patients with older age and longer 

duration of treatment had higher risk for low adherence.   

The current study has a few strengths; firstly this study 

reported adherence among patients with diabetes and/ or 

hypertension attending a public, primary health center 

(PHC). The majority of these patients seek care only from 

PHC and also the national program promotes follow-up of 

these patients at PHC’s. Hence, detecting the adherence 

level and its correlates at a PHC will help to find at risk 

groups for targeted interventions. Secondly Large Sample 

Size compared to other studies involving multiple primary 

health centers. Thirdly, using of cluster adjusted models 

with prevalence ratio to find the factors associated with 

low adherence.  We used pretested questionnaire with 

validated MMAS-8 scale for adherence to medication; 

hence it has better internal validity and also 

comparability. Lastly using Epidata software V 3.1 for 

data entry for accurate data capturing.  

As the interview was conducted by the healthcare 

provider, there might have been a social desirability in 

reporting non-adherence and we might have 

underestimated low-adherence to medication.  To partly 

overcome this, the interviews were conducted on a one to 

one basis by the residing NCD staff Nurses after the 

patients purpose of visit is completed on the day of 

follow-up. 

Our study has a few implication and recommendations. 

Firstly, the study results shows that there is a great need 

on the part of health care providers to not only prescribe 

medications but also make sure they are adherent to the 

prescribed drugs. Secondly, focused health education 

sessions addressing the importance of adherence to 

medications need to be carried out regularly other than 

routine Lifestyle modification advice provided. These 

sessions can be planned during the NCD clinic day which 

is now incorporated in all PHC’s of the country. Thirdly, 

NPCDCS follow-up card has only one time entry 

regarding the life style behaviour of the patient like diet, 

physical activity, alcohol consumption, tobacco usage, 

etc. There can be an additional check box added in order 

to ascertain whether the patient had brought about the 
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recommended life style modification as per the 

counselling. Lastly, this study emphasizes the need for 

more studies addressing the cost-effectiveness of 

improvement in adherence and thus reducing the 

complications and also health care costs.  

There are very few studies in these regions which explore 

the adherence to medication in hypertensive and diabetic 

patients that too in multiple centers at primary level. 

There is need for finding factors which are associated 

with low adherence. In our study, even educated 

individuals had low adherence to medication; hence 

qualitative studies will help to find the reason for this low 

adherence in educated. Without rectifying these reasons, 

health promotion segment of the national programs will 

not be able to deliver desirable treatment outcomes. 

Conclusion 

Among the diabetic and/or hypertensive patients though 

85.3% of the study population showed moderate to good 

level of adherence, around one out of seven were found to 

be less adherent to prescribed medications in 6 PHCs of 

South India. Having only hypertension and consuming 

more number of drugs were identified independently as 

risk factors for low adherence to medication. 

Acknowledgement 

Authors acknowledge help of Dr.S.Soundammal -MBBS. 

DPH, Deputy Director Health services, Medical officers 

,NCD staff nurses in conducting the study. Special thanks 

to Dr.N.Divya Alamelu-MBBS.MS.DNB(OG) and 

Dr.Amrit Mishra- MBBS for their immense contribution.  

REFERENCES 

1. World Health Organization. 2008-2013 Action plan for 

the global strategy for the prevention and control of 

noncommunicable diseases: prevent and control 

cardiovascular diseases, cancers, chronic respiratory 

diseases and diabetes. Geneva: WHO; 2009. 

2. Cade WT. Diabetes-related microvascular and 

macrovascular diseases in the physical therapy setting. 

Phys Ther. 2008;88:1322–35. 

3. IDF IDF Diabetes Atlas, Eight 8th Edn Brussels: 

International Diabetes Federation; (2017). 

4. Ogurtsova K, da Rocha Fernandes JD, Huang Y, 

Linnenkamp U, Guariguata L, Cho NH, Cavan D, Shaw 

JE and Makaroff LE (2017) IDF Diabetes Atlas: global 

estimates for the prevalence of diabetes for 2015 and 

2040. Diabetes Res Clin Pract 128, 40–50. 

5. Lim SS, Vos T, Flaxman AD, Danaei G, Shibuya K, 

Adair-Rohani H, et al. . A comparative risk assessment 

of burden of disease and injury attributable to 67 risk 

factors and risk factor clusters in 21 regions, 1990–

2010: a systematic analysis for the Global Burden of 

Disease Study 2010. Lancet (2012) 380:2224–60. 

10.1016/S0140-6736(12)61766-8 

6. Lopez A. D., Mathers C. D., Ezzati M., Jamison D. T., 

Murray C. J. Global and regional burden of disease and 

risk factors, 2001: systematic analysis of population 

health data. The Lancet. 2006;367(9524):1747–1757. 

doi: 10.1016/S0140-6736(06)68770-9. 

7. Gupta R. Trends in hypertension epidemiology in 

India. Journal of Human Hypertension. 2004;18(2):73. 

8. Anchala R., Kannuri N. K., Pant H., et al. Hypertension 

in India: a systematic review and meta-analysis of 

prevalence, awareness, and control of 

hypertension. Journal of 

Hypertension. 2014;32(6):1170–1177. 

9. National Centre for Disease Control, Directorate 

General of Health Services, Ministry of Health & 

Family welfare, Government Of India. National 

Program for Prevention and Control of Cancer, 

Diabetes, Cardio Vascular Diseases and Stroke 

(NPCDCS): Operational Guidelines (Revised: 2013-17) 

[Internet]. New Delhi: National Centre for Disease 

Control; 2013 [cited 2018 Aug 30]:22p. Available 

from: https://mohfw.gov.in/about-

us/departments/departments-health-and-family-

welfare/national-programme-prevention-and-control-

cancer-diabetes-cardiovascular-disease-and  

10. World Health Organization. Adherence to long term 

therapies: Evidence for action. Geneva, Switzerland: 

WHO;2003:135-45. 

11. Ho PM, Rumsfeld JS, Masoudi FA, McClure DL, 

Plomondon ME, Steiner JF, et al. Effect of medication 

nonadherence on hospitalization and mortality among 

patients with diabetes mellitus. Arch Intern Med. 

2006;166(17):1836–41. Epub 2006/09/27. 

10.1001/archinte.166.17.1836. 

12. Arulmozhi S, Mahalakshmy T. Self care and 

medication adherence among type 2 diabetics in 

Puducherry, Southern India: A hospital based study. J 

Clin Diagn Res. 2014;8:UC01–3. 

13. Kumar N, Unnikrishnan B, Thapar R, Mithra P, 

Kulkarni V, Holla R et al. Factors associated with 

adherence to antihypertensive treatment among patients 

attending a tertiary care hospital in Mangalore, South 

India. Int J Cur Res Rev. 2014;6(10):77-85. 

14. Thekkur P, Reddy MM, Ramaswamy G, Naik B, 

Lakshminarayanan S, Kumar Saya G. Medication 

adherence and its correlates among diabetic and 

hypertensive patients seeking care from primary health 

center, India. Int J Curr Pharm Rev Res 2015;7:33-9. 

15. Hema K, Padmalatha P. Adherence to medication 

among hypertensive patients attending a tertiary care 

hospital in Guntur, Andhra Pradesh. Indian J Basic 

Applied Med Res. 2014;4(1):451-6. 

16. Pruthu TK, Majella MG, Nair D, et al. Does audit 

improve diabetes care in a primary care setting? A 

management tool to address health system gaps. J Nat 

Sci Biol Med 2015;6(Suppl 1):S58-62. 

17. Morisky, D. E., Ang, A., Krousel-Wood, M., 

& Ward, H. (2008). Predictive validity of a medication 

adherence measure for hypertension control. Journal of 

Clinical Hypertension, 10, 348–354. 

18. Krousel-Wood M, Islam T, Webber L, Re RN, 

Morisky D, Muntner P. New medication adherence 

scale versus pharmacy fill rates in seniors with 

hypertension. Am J Manag Care. 2009;15(1):59–66. 

https://mohfw.gov.in/about-us/departments/departments-health-and-family-welfare/national-programme-prevention-and-control-cancer-diabetes-cardiovascular-disease-and
https://mohfw.gov.in/about-us/departments/departments-health-and-family-welfare/national-programme-prevention-and-control-cancer-diabetes-cardiovascular-disease-and
https://mohfw.gov.in/about-us/departments/departments-health-and-family-welfare/national-programme-prevention-and-control-cancer-diabetes-cardiovascular-disease-and
https://mohfw.gov.in/about-us/departments/departments-health-and-family-welfare/national-programme-prevention-and-control-cancer-diabetes-cardiovascular-disease-and


Sridhar D., et al.: Medication adherence in non-communicable diseases treatment. 

162 
National Journal of Research in Community Medicine│Apr-Jun.2019│ Vol 9 │Issue 2│ 

19. Morisky, DE, DiMatteo, MR. Improving the 

measurement of self-reported medication 

nonadherence: response to authors. J Clin 

Epidemiol 2011; 64: 262–263. 

20. Mickey RM, Greenland S. The impact of confounder 

selection criteria on effect estimation. Am J 

Epidemiol 1989;129(1):125-137[Erratum, J Epidemiol 

1989;130:1066.] 

21. Venkatachalam J, Abrahm S, Singh Z, et 

al. Determinants of patient’s adherence to hypertension 

medications in a rural population of Kancheepuram 

District in Tamil Nadu, South India. Indian J 

Community Med 2015;40(1):33-7. 

22. Sankar, UV, Lipska, K, Mini, GK, Sarma, PS, 

Thankappan, KR. The adherence to medications in 

diabetic patients in rural Kerala, India. Asia Pac J 

Public Health. 2015;27:NP513-23. 

23. Lee GKY, Wang HHX, Liu KQL, Cheung 

Y, Morisky DE, Wong MCS. Determinants of 

medication adherence to antihypertensive 

medications among a Chinese Population Using 

Morisky Medication Adherence Scale. PLoS 

ONE 2013;8(4):e62775. 

 

Conflict of Interest : None 

Source of funding support: Self 

 

How to cite this article: Sridhar D, Narayan KA. 

Medication adherence and associated factors among 

individuals with non-communicable diseases registered 

for care in primary health centers of Villupuram district, 

South India. Nat J Res Community Med 2019;8(2): 156-

162. 

© Community Medicine Faculties Association-2019 

NJRCM: www.commedjournal.in 
 
 

 

 

http://www.commedjournal.in/

