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ABSTRACT
Background: In India there is scarcity of studies regarding medication non-adherence in CKD (chronic kidney disease) patients 
and there is lack of any prospective data. 
Objective: To study the prevalence and predictors of medication non-adherence in patients of CKD and outcomes of non-
adherence prospectively over 2 years. 
Material and Methods: In this multi-centric, prospective observational study a total of 510 patients were included after obtaining 
consent. A validated scale of medication adherence, Morisky 8-item Medication Adherence Scale (MMAS-8) was used to calcu-
late adherence. The primary outcome of the study was all-cause mortality and secondary outcome was composite of all-cause 
mortality and progression of CKD or occurrence of ESRD (end-stage renal disease). 
Results: Longitudinal evaluation showed increase in non-adherence over time, from 58% at baseline to 82% at two years. Over-
all, 18% patients were taking alternative medicines. The rate of all-cause death in low adherence population was numerically 
double as compared to patients with high adherence (1.4vs 0.7 per 100 patient-years), though the difference was statistically 
non-significant. The secondary outcome in low adherence population was 5.5 per 100 patient-years compared to 9.9 per 100 
patient-years in high adherence population (hazard ratio [HR] = 1.53, 95% confidence interval [CI] = 1.21-1.74).  
Conclusion: Non adherence to medication is very prevalent among CKD patients in India, which further increases with duration 
of treatment. High use of alternative medicine was seen without physician’s knowledge, especially in patients on haemodialysis. 
Moreover, we found that low medication adherence was significantly associated with composite of mortality and disease pro-
gression.
Key Words: Haemodialysis, Morisky 8-item Medication Adherence Scale (MMAS-8), CKD progression, Death, Alternative medi-
cine
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INTRODUCTION

Chronic kidney disease (CKD) is a major public health prob-
lem leading to increased morbidity and mortality worldwide. 
CKD is defined as kidney damage (structural or functional 
abnormalities of the kidney) or estimated glomerular filtra-
tion rate (eGFR) <60 mL/min/1.73m2 for 3 months or more, 
irrespective of cause.1 The prevalence of CKD in different 
parts of India has been reported from <1% to 17.2%, mostly 
due to non-uniform criteria of CKD.2-4 These data are com-
parable to data from the developed countries, where large 
population-based surveys have shown the prevalence to be 

about 12-20%.5 Diabetes (DM) and hypertension (HTN) are 
the major risk factors and most common co-morbidities in 
CKD. In India, diabetes and hypertension are responsible for 
up to half of the CKD cases.5 With the concomitant rise of 
DM, HTN and obesity in general population, the prevalence 
of CKD is expected to rise.

Non-adherence to medications is quite common in chronic 
diseases, and may be seen in over 50% of the patients.6 The 
major goal of treatment in CKD is slowing the rate of disease 
progression, together with managing its co-morbidities and 
complications. Non-adherence to medication is potentially 
harmful and can lead to increased cost of treatment over 
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long term. Studies have shown that non-adherence in CKD 
caused, uncontrolled hypertension, more frequent dialysis, 
increase in expense of medications and hospitalisations.7 
Thus, non-adherence reduces the beneficial effects of drugs 
and can eventually lead to CKD progression and occurrence 
of end-stage renal disease.8

Adherence to drug therapy can be assessed by using direct 
or indirect methods. Indirect methods consist of self-report, 
tablet refills, pill count, electronic monitoring, and Morisky’s 
method.9, 10 Studies on non-adherence have reported widely 
variable rates primarily due to method of assessment used. 
Worldwide, adherence to medication in CKD patients have 
been reported varying from 3% to 83%.11-14 The major predic-
tors of the poor adherence include high cost, forgetfulness, 
high pill burden, complex dosing schedule, poor knowledge 
of disease/treatment, adverse effects, psychosocial issues, 
not feeling well, and taking alternative medicine among oth-
ers.15-17

Adherence to medications, therefore, remains a major con-
cern to therapy in CKD. Reasons for non-adherence can 
patient-related, socio-economic, disease specific, type and 
frequency of medications, and duration of treatment, among 
others. Studying the medication adherence helps in identify-
ing the risk factors and consequent development of interven-
tions to improve the compliance. The data of non-adherence 
in CKD population is scarce from the Indian subcontinent 
and limited by small sample sizes. Moreover there have been 
no prospective studies in this region. Hence, this study was 
carried out to systematically study the medication non-ad-
herence within the CKD population and further assess pre-
dictors and outcomes of non-adherence. 

MATERIAL AND METHODS

This was a prospective, observational study carried out in 
medicine and nephrology departments of a tertiary care hos-
pital. The study was carried out over a period of 2 years from 
august 2016 to July 2018. Consecutive patients with CKD 
as defined by Kidney Disease: Improving Global Outcomes 
(KDIGO) and aged ≥18 years were included in the study.1 All 
patients were included irrespective CKD stage and whether 
or not undergoing dialysis. Written informed consent was 
obtained from all the participants. The study was performed 
in accordance with good medical and laboratory practices 
and the ethical guidelines of the Declaration of Helsinki. A 
total of 510 patients were included in the study.

8-point Morisky Medication Adherence Scale (MMAS-8) 
was used to assess adherence to medication. This scale con-
sists of seven items with binary response and one item with 
Likert scale response. Cumulative score based on 8 items 
were used to obtain final adherence score ranging from 0 to 
8. Adherence was defined accordingly as low (score 0-5), 

medium (score 6-7) and high (score 8). MMAS-8 scale had 
been validated in studies with good reliability and predictive 
value.18 Additionally, patients were interrogated to identify 
the specific reason(s) for non-adherence and specific drug(s) 
for non-adherence. 

The follow up duration was of two years. The primary out-
come of the study was all-cause mortality and secondary out-
come was composite of all-cause mortality and progression 
of CKD or occurrence of ESRD (end-stage renal disease). 
CKD progression was defined as 50% decline in eGFR from 
baseline.

STATISTICAL ANALYSIS

Categorical variables are expressed as number and percent-
age of patients. Continuous data are reported as mean ± SD.  
Cox proportional hazard regression analyses were used to 
estimate hazard ratios for predefined primary and secondary 
outcomes.  A 2-sided P value of less than 0.05 was consid-
ered statistically significant. The data were analyzed using 
GraphPad Prism 7, version 7.04 (GraphPad Software, Inc.). 

RESULTS

A total of 510 CKD patients were enrolled in the study. Over 
the follow up of 2 years, 32 patients died and 12 patients 
were lost to follow up. Mean age of the patients was 53.9 
years and 61% were male. Hypertension (42%) was the 
most common co-morbidity followed by anaemia (36.8%) 
and obesity (28.8%). ≥1+ grade proteinuria was seen in 2/3rd 
of the patients. Around 20% patients were on hemodialysis. 
More than 90% patients were buying medicines on their own 
with an average pill burden of 7.2±1.2 (Table 1).

Adherence was defined accordingly as low (score 0-5), me-
dium (score 6-7) and high (score 8) on the basis of MMAS-8 
score. In our study, low adherence was seen in 26% of to-
tal CKD patients and medium adherence in 56%. Overall, 
only 18% of the participants showed ‘high’ medication ad-
herence. Moreover, 58% of the patients were non-adherent 
to the medications at baseline, which gradually increased to 
82% at 2 year follow up (Figure 1). 

The most common reason for non-adherence was the high 
cost of medicine (72%) followed by forgetfulness (70%), 
complex dosing schedule (65%), high pill burden (61%) and 
long term nature of treatment (59%). Poor knowledge of the 
disease and medicines was seen in half of the patients. 18% 
of them skipped doses since they felt well and thought that 
medicine was no more required. Overall, 18% patients were 
taking alternative medicines (table 2). Considering only the 
patients on dialysis, 32% were taking some form of alterna-
tive medicine, most common being ayurvedic (48%).
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The most frequently prescribed medicines were anti-hyper-
tensives (37%), followed by diuretics (31%) and hematopoi-
etics (30%). Non-adherence was highest for phosphate bind-
ers and erythropoietin injections, which further increased on 
follow up. High cost and injectable nature was cited by pa-
tients as reasons. Highest levels of adherence were seen with 
anti-hypertensives and OHA both at baseline and follow up. 
At 2 yrs follow up, 11% patients were non-adherent to ≥5 
drugs and 4% were not taking any of the medicines regularly 
as prescribed. 

The all-cause mortality over 2 year follow up was 32. The 
rate of all-cause death in low adherence population was nu-
merically double as compared to patients with high adher-
ence (1.4vs 0.7 per 100 patient-years), though the difference 
was statistically non-significant. The progression to CKD or 
occurrence of ESRD occurred in 204 patients. The second-
ary outcome in low adherence population was 5.5 per 100 
patient-years compared to 9.9 per 100 patient-years in high 
adherence population (hazard ratio [HR] = 1.53, 95% confi-
dence interval [CI] = 1.21-1.74) (Figure 2). 

DISCUSSION 

Medication non-adherence is a major problem especially in 
developing countries leading to increase in the disease bur-
den, disease progression and decreases the quality of life.19 
Assessment of medication adherence helps in identifying the 
risk factors and consequent development of interventions 
to improve the compliance. The present study was carried 
out due to scarcity of such evidence in CKD patients from 
India. To best of our knowledge this is the largest prospec-
tive study on medication adherence in CKD patients from 
India.  Prospective evaluation over two years showed sig-
nificant increase in non-adherence from 58% at baseline to 
82%. Overall, 18% patients were taking alternative medi-
cines. The secondary outcome, composite of all-cause mor-
tality and progression of CKD or occurrence of ESRD, in 
low adherence population was significantly higher than high 
adherence population. 

The drug adherence in CKD patients in different studies 
varies from 3-83%.11-14, 20 The widely variable rates of non-
adherence is mainly due non-uniformity in criteria across 
studies. Hence, objective and validated parameters for ad-
herence must be used to allow reproducibility and compa-
rability between studies. In our study we have used a vali-
dated adherence scale (MMAS-8); most frequently used in 
the current studies.18 Prevalence of non-adherence in the pre-
sent study was 58% at baseline and increased to 82% at two 
years. Similar level of non-adherence was seen in a previous 
study using MMAS-8 scale on 150 CKD patients from In-
dia (78%).21 The most plausible explanations for high preva-
lence of non-adherence could be high cost of medications, 

lack of insurance schemes, chronic nature of disease, high 
pill burden, poor education and disease awareness, and poor 
paying capacity of the general population. The setting up of 
“Jan Aushadhi Kendra”, “Mohalla clinics”, promotion of ge-
neric medicines and central and state government health in-
surance schemes would come a long way in decreasing drug 
non-adherence and disease burden.

High cost of medications (72%) and need to take medicines 
for long durations (59%) were among the most common 
types of non-adherence. Cost is a crucial factor in deciding 
drug compliance particularly in those suffering from chronic 
diseases. In a study of haemodialysis patients from 12 coun-
tries, high cost was the cause on non-adherence in 3% to 
29%.22 High cost has a greater impact on non-adherence in 
Indian studies (up to 62%).21, 23 High pill burden and com-
plex dosing schedule were other common causes of non-
adherence in this study. Prescription of ≥ 4-5 pills/day has 
been significantly associated with non-adherence in CKD 
patients.13, 24, 25 Although difficult, few measures to minimise 
non-adherence could be to prescribe cheaper generic medi-
cines, reduce the amount and frequency of drugs, prescrib-
ing the drug combinations for hypertension, DM and anemia, 
giving priority to long-acting formulations, use of long-act-
ing insulin when indicated, judicious use of antibiotics, mul-
tivitamins and PPIs/H2 blockers.

Fear of adverse effects of medication, lack of knowledge 
about necessity of individual drug, and lack of knowledge 
and insight about nature of disease were other important 
factors. Healthcare providers and allied staff can play an 
important role by explaining favourable risk-benefit effect 
of medications and further help to allay anxiety in patents. 
Educating and counselling patients and caregivers about 
the nature of disease and importance of medications would 
help to increase adherence. Additionally, 18% of the patients 
were taking alternative medicine without the knowledge of 
the treating physician. Similar finding has been reported by 
other Indian authors, for example 14% in a study by Sont-
akke et al.23 Considering only the patients on dialysis, 32% 
were taking some form of alternative medicine, most com-
mon being ayurvedic (48%).  In a tertiary care hospital in 
India, 26% of patients on haemodialysis used alternative 
medicine, most commonly ayurveda (30.4%).26 Such medi-
cines contain pharmacologically active ingredients, many of 
which are nephrotoxic. Unfortunately, most of the patients 
suffering from chronic diseases do not disclose the use of 
alternative and complementary medicine to the treating phy-
sician.27 Therefore, it becomes imperative for the healthcare 
providers to enquire about their use and properly advise pa-
tients accordingly.

Another major issue highlighted by this study is the progres-
sive increase in non-adherence on longitudinal follow up. 
Early discontinuation of treatment is a major problem with 
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long term treatment. According to studies, about half of the 
patients stop treatment within one year, despite having been 
prescribed for long term.28 In a study of 149 CKD patients, 
medication non-adherence was lower (17.4%) at the baseline 
period of the study than after 1 year of the study (26.8%).13 
The non-adherence in present study at baseline was 58% 
which increased to 82% over a period of two years. At 2 yrs 
follow up, 11% patients were non-adherent to ≥5 drugs and 
4% were not taking any of the medicines regularly as pre-
scribed. Non-adherence was highest for phosphate binders 
and erythropoietin injections, which further increased on 
follow up. Highest levels of adherence were seen with anti-
hypertensives and OHA (oral hypoglycaemic agent) both at 
baseline and follow up. This is in contrast to results of previ-
ous studies which report lower levels of adherence to anti-
hypertensives.21

Studies evaluating the impact of medication non-adherence 
in CKD patients are sparse. Poor medication adherence has 
been shown to be associated with increased adverse out-
comes particularly in chronic diseases like hypertension, dia-
betes mellitus, coronary artery disease and CKD.29 Though 
the individual studies failed to show increased mortality in 
non-adherence group, a meta-analysis by Simpson et al. in 
non-CKD populations revealed a significant association to 
be present.30 In a cross-sectional analysis of CKD patients, 
Hsu et al. found that patients with poor adherence were as-
sociated with the progression of CKD (adjusted OR 1.96, 
95 % CI 1.02–3.76).31 In yet another study, low adherence 
was associates with increased with CKD progression and 
all-cause mortality, though statistically not significant.11 In 
this study, the composite of all cause death, progression of 
CKD or occurrence of ESRD was significantly higher in low 
adherence population (hazard ratio [HR] = 1.53, 95% confi-
dence interval [CI] = 1.21-1.74). 

The strengths of this study were a prospective design, large 
sample size, long term follow up and use of a validated tool 
to assess medication adherence. However, there were few 
important limitations too. Though we used MMAS-8 scale, 
even this objective measure has significant limitations and 
currently there is no gold standard to assess medication 
adherence. In addition, several factors that may influence 
medication adherence including socioeconomic status, edu-
cation level, third party drug administration, knowledge of 
disease were not assessed. Finally, the findings of this study 
are subject to confounding and bias that are inherent to the 
observational studies. 

CONCLUSION 

Non adherence to medication is very prevalent among CKD 
patients in India, which further increases with duration of 
treatment. High use of alternative medicine was seen without 

physician’s knowledge, especially in patients on haemodi-
alysis. Health care professionals have a crucial role to play in 
removing most of the barriers to adherence. Implementation 
of measures to provide free or subsidized medicines needs 
to be seriously considered especially in Indian context. Fur-
thermore, we found that low medication adherence was sig-
nificantly associated with composite of mortality and disease 
progression. Combined with previous studies this suggests 
that medication non-adherence may represent a modifiable 
risk factor for CKD progression. Further large and prospec-
tive studies are required to assess and devise effective in-
terventions to improve medication adherence in the CKD 
population. 
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Table 1: Baseline patient characteristics (N=510)

Age (years), mean ±SD 53.9±11

Male sex 311 (61) 

Obese 147(28.8)

Diabetes 91 (17.8) 

Hypertension 214 (41.9) 

Coronary artery disease 56(11)

History of smoking 132(25.8) 

History of alcohol intake 117(22.9)

Proteinuria* 326(63.9)

Hemodialysis 96(18.8)

Anemia 188(36.8)

Self funding 461(90.3)

Pill burden, mean ±SD 7.2±1.2

Values shown represent numbers (percentages), except where otherwise noted.
*defined as ≥1+ on urinary dipstick test
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Table 2: Reasons for non-adherence in CKD at 2 yrs of follow up(N=382)
High cost of medicine 275(72)

Forgetfulness 267(70)

Complex dosing schedule 248(65)

Too many medications to take 233(61)

Need to take medicine continuously for long-term 225(59)

Poor knowledge of nature/severity of disease 179(47)

Unaware about need of each medicine 172(45)

Fear of adverse effects 118(31)

Psychosocial issues* 72(19)

Feeling well 68(18)

Trying alternative medicine 67(18)

Other Expenses** 61(16)

Not feeling well/ Uneasy feeling 59(15)

Being away on weekend/vacation/functions/travelling 45(12)

Adverse drug reactions 38(10) 

Drug out of supply/poor access 26(7)

Failure of trust in the physician 19(5) 

Missed appointment 11(3) 

Injection inconvenience 7(2)

Values shown represent numbers (percentages).Percentages are rounded off.
* Cognitive impairment, reduced social support, psychological stress, and depression 
**Doctors’ fees, transport, and hospitalization

Figure 1: Rates of medication non-adherence on follow up in 
CKD patients.

Figure 2: Rates of secondary outcome according to level of 
medication non-adherence in CKD patients.


