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ABSTRACT: Rheumatoid arthritis is an autoimmune disease and most common systemic inflammatory disease 
characterized by symmetrical joint involvement. Rheumatoid arthritis affects around 1 % of the population worldwide 
and 0.2 to1.1% population in India. As,medication adherence rates remain suboptimal, ranging from 30 to 80%. 
Improving medication adherence with currently available DMARDs would improve treatment effectiveness and reduce 
healthcare costs.The aim of the study  is to assess the medication adherence in rheumatoid arthritis patients and to 
measure impact of patient counseling by clinical pharmacist on medication knowledge and medication adherence 
scores in the patients of rheumatoid arthritis.This was a prospective, interventional, follow up study. In this study, 75 
patients were enrolled and fitting into the inclusion exclusion criteria.. Medication knowledge was first assessed at the 
first visit, 1st,2nd follow up, each at about appropriate intervals.At baseline medication knowledge as assessed with help 
of medication knowledge Assessment Questionnaire (MKAQ).they were Counseled.The results show that there is 
higher mean medication knowledge score in females when compared to males. But the results also show that adherence 
to treatment is higher in females when compared to males and  there is higher knowledge in the patients with age group 
of 36-50 years of age, but lesser knowledge in the patients with age group of ≥51 years. Moreover adherence to 
treatment is also higher in the patients with the age between 36-50 years, while is lower in patients of age ≥51 years. 
The results showed that there higher medication knowledge in the patients with higher educational qualification. A 
study has shown that there is direct correlation between the educational qualification and the knowledge about the 
disease and its treatment. But the medication adherence of the patients with higher qualifications is less and does not 
relate with the medication knowledge of the patients.The results of this study reveal that there is a significant 
improvement in the medication adherence in rheumatoid arthritis patients after intervention by the pharmacist 
.Pharmacist’s efforts can contribute to the optimization of disease management for the patients with Rheumatoid 
Arthritis thereby helping them to improve their medication adherence and hence in long term quality of life. 

KEYWORDS: Medication adherence, Rheumatoid arthritis, Medication knowledge, Patient counseling . 

                                                                                                    I. INTRODUCTION 
 
   Rheumatoid arthritis is an autoimmune disease and most common systemic inflammatory disease characterized by 
symmetrical joint involvement. Extra- articular involvement including, rheumatoid nodules, vacuities, eye 
inflammation, neurologic dysfunction, cardiopulmonary disease, lymphadenopathy and splenomegaly are 
manifestations of the disease.It may result in deformed and painful joints, which can lead to loss of function. 
Rheumatoid arthritis affects around 1 % of the population worldwide and 0.2 to1.1% population in India.1,2Rheumatoid 
arthritis is related to an increased mortality and expected survival of rheumatoid arthritis patient is likely to decrease 3-
10 years.3 Depending upon the clinical situation, a realistic goal for every patient with RA is now low disease activity 
or disease remission.4 

Despite extensive evidence regarding drug efficacy and the risk of long-term harm from uncontrolled RA, medication 
adherence rates remain suboptimal, ranging from 30 to 80%.4,5 Improving medication adherence with currently 
available DMARDs would improve treatment effectiveness and reduce healthcare costs.6,7 Medication adherence  is 
defined as “the extent to which a patient’s behaviour follows medical advice” and whether it relates to taking 
medication, following a diet, or adopting lifestyle changes.  Adherence is usually higher in patients with acute 
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conditions compared to those with chronic conditions. Although more effective interventions for improving medication 
adherence are needed 8, medication non adherence remains a poorly studied phenomenon.9 

Good adherence improves the effectiveness of interventions aimed at promoting healthy lifestyles such as diet 
modification and physical activity also imparts economic benefits by generating direct savings by reduced use of 
expensive health services needed in cases of disease exacerbation or relapse and indirect savings by enhancement of or 
preservation of quality of life and social roles of the patient.10 Medication non adherence can be classified as primary or 
secondary, both of which are influenced by different factors  Factors of poor Adherence includes Socioeconomic 
Factors ,Healthcare System Factors ,Patient-related factors. Consequences of Non adherence leads to Intense relapse, 
Increased rebound effect may occur when the medication is abruptly discontinued or interrupted. There may be severe 
adverse effects of discontinuation, Increased risk of toxicity is seen in the over use of medications mainly in drugs with 
cumulative dynamics and low therapeutic index.   

 Medication non adherence may be affected by low levels of health literacy, occupations and patient education. These 
factors may compromise patient understanding of the adverse outcomes from poorly controlled RA. Patients with RA 
often lack sufficient understanding to make informed health-care decisions.11In contrast, those with greater appreciation 
of the risks and benefits of treatment were more likely to accept risk to achieve better outcomes.11Unfortunately, patient 
educational interventions usually have limited effectiveness at improving medication adherence.12,13,14,24,25 

While many factors influence drug adherence, this research will focus on the effectiveness of existing gender wise ,age 
wise, educational and health literacy interventions targeting medication adherence in patients with RA.  

                                                                 II. MATERIALS AND METHODS 

The study was initiated after obtaining permission from Institution’s Ethics Committee, Hospital’s Administration and 
taking formal permission of Head of the Department of Clinical Immunology and Rheumatology. The study was 
conducted for 6 months i.e from june-november.This was a prospective, interventional, follow up study. Patients were 
enrolled in study based on inclusion and exclusion criteria. Inclusion criteria includes Patients diagnosed with 
rheumatoid arthritis with  or without co-morbidities present in both genders with age above 18yrs.Exclusion criteria 
includes patients with previous history of rheumatoid arthritis for more than one  year. Informed consent was obtained 
from the patient at the time of enrolment. All the data regarding demographics, treatment and other medical details was 
collected in a specially designed Patient Data Collection Form. 

2.1. Assessment of medication knowledge: 

Medication knowledge was first assessed at the first visit, 1st follow up ,2nd follow up, each at about appropriate 
intervals.At baseline medication knowledge as assessed with help of medication knowledge Assessment Questionnaire 
(MKAQ).they were Counseled verbally.Later during the 1st follow up MKAQ was again asked, they were Counseled 
and Followed. 

2.2.Assessment of medication adherence: 

At baseline, medication adherence of the patient was assessed by using Medication Adherence Assessment 
Questionnaire. Patients were also enquired about the reasons for not adhering to the medication regimens. Patients were 
administered with same Medication Adherence Assessment Questionnaire to reassess their medication adherence at 
subsequent follow ups. Hence the impact of pharmacist mediated patient counseling on medication knowledge and 
medication adherence of the patient was determined. 
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III. RESULTS 

3.1.DEMOGRAPIC DETAILS OF PATIENTS ENROLLED IN THE STUDY: 

Details of patients enrolled in the study: 

                           In this study, 75 patients were enrolled and fitting into the inclusion exclusion criteria into study. the 
Out of 60 patients, 36 patients (48%) successfully completed the study, and 39patients were drop outs (52%). 

                                                          

                                                                  Figure 1: Patients study chart 

                                 Table 1: Demographic details of the patients enrolled in the study: 

 

 

 Gender-wise distribution of patients(n=75):Out of total 75 patients enrolled in the study, 49 patients were 
female patient, 26 were male patients. Out of 75 patients, 24 female patients (32%) and 12 male patients (16%) 
completed the study. 25 females and 14 males were dropouts. 

  
                                                    Table 2: Gender-wise distribution of patients 

                     
No. of  
patients 

          
Percentage 

Male 
patients 

26 34.6% 

Female 
patients 

49 65.4% 

0
20
40
60
80

 No. of patients Percentage 

No. of patients enrolled drop out 39 52% 

Patient completed the study (second follow up) 36 48% 
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                                                  Figure 2: Gender-wise distribution of patients: 

                                   

 Age-wise distribution (n=75):Out of 75 patients, 20 patients (26.6%) were between the age group of 18-35 years 
of age. 38 patients (50.6%) were between the age group of 36-50years and 17 patients (22.6%) were aged more 
than or equal to 51 years. 

                                               Table 3: Age-wise distribution of patients 

Age No. of patients Percentage 
18-35yrs 20 26.6% 

36-50yrs 38 50.6% 
≥51yrs 17 22.6% 

 
 Social Habits:Out of 75 patients, 13 patients (17.4%) had habit of smoking&10 patients (13.4%) had habit of 

alcohol while 52 patients had no such social habits. 
  

                     Table 4: Habit of Alcohol intake and Smoking in patients 
 

 No. of 
patients 

% 

Alcoholic 10 13.4% 

Smoking 13 17.4% 

                                 

 Education level wise distribution of the patients:Out of 75 patients, 22 patients (29.4%) had completed their 
diploma or degree level education. 18 patients (24%) were Inter. 27 patients (36%) had education level less than 
10th standard, while only 8 of the patients (10.7%) were illiterate. 
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                                       Figure 3: Education level wise distribution of the patients 

                                           

3.2.COMPARISON OF THE MEAN MEDICATION KNOWLEDGE SCORE OF PATIENTS: 

Mean medication knowledge score was assessed at baseline, first follow up and second follow up. It was observed that 
there was significant improvement in the mean medication knowledge score of the patients at each follow ups (p < 
0.001). Mean score increased from 11.74 at baseline to 29.63 at first follow up and 45.58 at second follow up. 

Table 5: Comparison of the mean medication knowledge score of patients at baseline and first follow up 

Mean baseline 
score ± SE 

Mean first follow up 
score ± SE 

Difference of 
means 

p- value 

11.74± 2.562 29.63± 1.542 17.89 <0.001 
 

Table 6: Comparison of the mean medication knowledge score of patients at first follow up and second follow up 

Mean first follow 
up score ± SE 

Mean second follow up 
score ± SE 

Difference of 
Means 

p- value 

29.63± 1.542 45.58± 1.265 15.95 <0.001 
 

Table 7: Comparison of the mean medication knowledge score of patients at baseline and second follow up 

Mean baseline 
score ± SE 

Mean second follow up 
score ± SE 

Difference of 
means 

p- value 

11.74± 2.562 45.58± 1.265 33.84 <0.001 
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Figure 4: Overall comparison of mean Medication Knowledge Score (0-50) 

                                               

COMPARISON OF THE MEAN MEDICATION ADHERENCE SCORE OF 

PATIENTS (score= 0-8) 

Mean medication adherence score was assessed at baseline, first follow up and second follow up. It was observed that 
there was significant improvement in the mean medication adherence score of the patients at each follow ups (p < 
0.001). Mean score increased from 4.273 at baseline to 5.727 at first follow up and 6.709 at second follow up. 

Table 8: Comparison of the mean medication adherence score of patients at baseline and first follow up 

Mean baseline 
score ± SE 

Mean first follow up 
score ± SE 

Difference of 
means 

p- value 

2.73± 0.355 4.56± 0.205 1.83 <0.001 
 

Table 9: Comparison of the mean medication adherence score of patients at first follow up and second follow up 

Mean first follow 
up score ± SE 

Mean second follow up 
score ± SE 

Difference of 
means 

p- value 

4.56± 0.205 5.24± 0.135 0.68 <0.001 
 

Table 10: Comparison of the mean medication adherence score of patients at baseline and second follow up 

Mean baseline 
score ± SE 

Mean second follow up 
score ± SE 

Difference of 
means 

p- value 

2.73± 0.355 5.24± 0.135 2.51 <0.001 
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Figure 5: Overall comparison of Mean Medication Adherence Score (0-8): 

                                                         

3.3.BARRIERS TO MEDICATION ADHERENCE: 

Various barriers medication adherence were identified by the pharmacist. 20 patients mentioned. Busy daily schedule 
as a reason of forgetting the medication, 15 mentioned fear of becoming dependent to medication as a barrier. 6 patients 
mentioned high cost, 04 patients mentioned fear of side effects, and 05 mentioned confusion in schedule as a reason for 
non-adherence. 

Table 11: Barriers to medication adherence 

Barriers for medication 
adherence 

Reported by Number 
of patients 

Percentage of patients 

Busy in daily schedule 20 55.6 

High cost of drugs 06 16.7 

Fear of side effects 04 11.2 

Confusion in schedule 05 13.9 

Belief that medication is not 
effective 

03 8.4 

Fear of becoming dependent 15 41.7 

 
3.4.CORRELATION BETWEEN MEAN MEDICATION KNOWLEDGE SCORE AND MEDICATION 
ADHERENCE SCORE: 
It showed that as the Medication knowledge increases, there is increase in medication adherence score at each follow 
up. This shows that as there is improvement in medication knowledge, there is improvement in medication adherence 
score. 
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Table 12: Correlation between mean medication knowledge score and mean medication adherence score 
 Baseline score 

 
First follow up 
score 
 

Second follow up 
Score 

Mean medication 
knowledge score 

11.74 29.63 45.58 

Mean medication 
adherence score 

2.73 4.56 5.24 

 

 DEMOGRAPHY OF THE PATIENT AND MEAN MEDICATION KNOWLEDGE AND ADHERENCE SCORES: 

Demographic details of all the patients were analyzed to assess the medication knowledge and medication adherence in each group at 
each visits. Medication knowledge and adherence scores were compared gender-wise, age-wise, and educational qualification wise 
to check the impact of demographic factors on the medication knowledge and medication adherence. 

Figure 6: Gender wise comparison of the mean medication knowledge of patients at baseline, first follow up and second follow up 

                                     

Figure 7: Gender wise comparison of the mean medication adherence of patients at baseline, first follow up and second 
follow up 

                                         

Figure 8: Age-wise comparison of mean medication knowledge and adherence scores 
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Table 13: Educational status-wise comparison of the mean knowledge of patients at baseline 

Education Illiterate ≤10 Inter Degree 
Mean baseline 
score ± SE 

15.16 ± 2.113 23.61 ± 2.451 37.24 ± 1.657 43.52 ± 4.513 

 

Table 14: Educational status-wise comparison of the mean adherence of patients at baseline 

Education Illiterate ≤10 Inter Degree 
Mean baseline 
score ± SE 

3.264 ± 0.534 2.685 ± 0.416 2.753 ± 0.285 3.627 ± 0.325 

 

IV. DISCUSSION 

Gender-wise distribution of patients: 

Total of 26 male patients and 49 female patients were enrolled into the study as per the study inclusion and exclusion 
criteria. Out of these, 12 males and 24 females completed the study. There were 14 dropouts in males and 25 drop outs 
in female due to lost to follow up. The results show that the number of females (65.4%) affected with rheumatoid 
arthritis is about double times higher than males (34.6%). 

Age-wise distribution of patients: 

Out of 75 patients, 50.6% patients belonged to the group of age 38- 50 years, while only 26.6% patients were between 
the age group of 18-35 years. Boey ML et al. had studied the patterns of disease in rheumatoid arthritis patients. Study 
had revealed that there is more number of patients in the age group of > 50 years.15Another study by Remus CR et al. 
had suggested that mean age of onset of rheumatoid arthritis is 50years.16 
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Social habits in patients: 

Out of 55 patients enrolled in the study, only 13.4% patients had the habit of alcohol and 17.4% had smoking habit. 
The parameters of social habits like smoking was determined as some recent studies have shown positive relation 
between this social habit and risk of developing arthritis. Of several environmental factors that predispose people 
toward developing rheumatoid arthritis, smoking has been found to be the main risk factor and a strong gene-
environment interaction between smoking and shared epitope alleles for ACPA-positive patients has been shown in 
previous studies.17 

On the contrary a recent finding has shown that drinking alcohol was associated with a significantly lower risk of 
developing rheumatoid arthritis. And the more alcohol was consumed, the lower the risk of rheumatoid arthritis. 
Among those who drank regularly, the quarter with the highest consumption were up to 50% less likely to develop the 
disease compared with the half who drank the least.18 

Educational level of the patients: 

It is very much essential to determine the educational levels in the patients as the strategies to counsel the patient 
depends on their educational background. The simplicity of language to be used and the approach toward the 
counseling depends on the patient’s understandability. Moreover these parameters also help to correlate the medication 
knowledge levels and the medication adherence levels of the patients. Medication knowledge and adherence might be 
influenced by the educational qualifications of the patients.  

In this study, Out of 75 patients, 22 patients (29.4%) had completed their diploma or degree level education. 18 patients 
(24%) were Inter. 27 patients (36%) had education level less than 10th standard, while only 8 of the patients (10.7%) 
were illiterate. 

Medication Knowledge Score: 

A Medication Knowledge Assessment Questionnaire was adopted from a study carried out by Sathvik BS et al.19The 
questionnaire was obtained from the research article by the above mentioned authors, titled “Medication Knowledge of 
Hemodialysis patients and influence of clinical pharmacist provided education on their knowledge”. It consisted of 4 
questions to assess the knowledge of patient regarding their Medications. 

Studies have shown that pharmacist’s counseling can have statistically significant impact on the medication knowledge 
of the patients. Study by Ponnusankar S et al. had shown that pharmaceutical care improves medication knowledge and 
in turn medication adherence.20Barlow JH had shown that there is the need for education in rheumatoid arthritis 
patients.21Another study by Abourazzak F et al. showed that knowledge of patients is improved after provision of 
education programs. Such education programs also reduce patient’s anxiety and improve their treatment 
adherence.22Baseline results of our study too indicate that there is requirement of counseling the patients regarding their 
treatment as there is very low level of knowledge regarding their diseases. 

Medication adherence score: 

The results of our study show that there is poor medication adherence in the patients with rheumatoid arthritis at 
baseline. After counseling, there is significant improvement in the medication adherence of the patients. There is direct 
correlation of Medication Knowledge with Medication Adherence in the patients. With the improvement in medication 
knowledge, there is improvement in medication adherence. 

Many studies have shown that medication adherence in the rheumatoid arthritis patients range from 30-98 %. Same was 
seen in our study where there was huge difference in adherence patterns of the patients. Few patients had very high 
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medication adherence score, while few had very low medication adherence score leading to high variability. Many 
patients felt that complexity of regimens lead to forgetfulness and hence non- adherence. Some patients mentioned busy 
schedule as a reason for forgetting to take their medications. Most patients used to forget their once weekly doses of 
DMARDs. To overcome this barrier, patients were systematically counseled the importance of taking their drugs and 
the precautions being taken (laboratory parameters monitoring) to prevent side effects of the drugs. 

A study by Garcia PL et al. had shown that financial cost of medication can also lead to non-adherence. Similar reason 
was given by few patients who could not take few DMARDs owing to their high costs.  

A study by Hill J et al. had shown that there is significant improvement adherence to treatment in the rheumatoid 
arthritis after educational interventions. The participants in the study had initial adherence of 76% which gradually 
increased to 85% over a period of six months, with provision of patient counseling at predetermined intervals.23 

Gender wise comparison of medication knowledge and medication adherence: 

The results show that there is higher mean medication knowledge score in females when compared to males. But the 
results also show that adherence to treatment is higher in females when compared to males, which may be due to 
various reasons like more disease activity in females when compared to males, which necessitates them to be compliant 
to the therapy. 

Age-wise comparison of medication knowledge and medication adherence: 

The results show that there is higher knowledge in the patients with age group of 36-50 years of age, but lesser 
knowledge in the patients with age group of ≥51 years. Moreover adherence to treatment is also higher in the patients 
with the age between 36-50 years, while is lower in patients of age ≥51 years. This shows that age may be an important 
factor affecting medication knowledge as well as adherence. 

Educational status wise comparison of medication knowledge and medication adherence: 

The results showed that there higher medication knowledge in the patients with higher educational qualification. A 
study has shown that there is direct correlation between the educational qualification and the knowledge about the 
disease and its treatment. But the medication adherence of the patients with higher qualifications is less and does not 
relate with the medication knowledge of the patientis. 

V. CONCLUSION 

The results of this study reveal that there is a Significant improvement in the medication adherence in rheumatoid 
arthritis patients after intervention by the pharmacist.Study revealed that there are various factors affecting the 
adherence in patients like busy daily schedule, high costs of drugs, fear of side effects, confusion in schedule, fear of 
becoming dependent on medication, and belief that medication is not effective. As we can see that most of these 
identified factors are due to inadequate knowledge about the medicines. If counselled appropriately, pharmacist can 
bring about major change in the adherence related attitude of the patients. There is definite relationship between the 
medication related knowledge and medication adherence. Hence improving the medication knowledge can lead to 
greater awareness and hence better medication adherence. The results at baseline showed that there are fewer 
adherences to treatment as well as less knowledge in patients regarding their medications. As the drug therapy is 
mainstay of rheumatoid arthritis, it is very much essential to educate patients regarding their medications to improve 
their knowledge about the medications. 

Pharmacist’s efforts can contribute to the optimization of disease management for the patients with Rheumatoid 
Arthritis thereby helping them to improve their medication adherence and hence in long term quality of life. 
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                                                                         VI.LIMITATIONS OF STUDY 

The major limitation of this study was inability to implement randomized Controlled design. To obtain more accurate 
results and estimate the impact of pharmacists counseling on medication knowledge and medication adherence, 
randomization of the patients in test and control group is more appropriate. A crossover randomized study conducted 
for longer period of time could provide more specific results, but due to shorter duration of the study period, this could 
not be done. 
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