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Abstract 

Rheumatoid arthritis (RA) is a persistent infection that influences joints and  outbreak of RA 

has been accelerating day by day in Bangladesh. The study aims to assess disease related 

knowledge, medication adherence of RA patients. A randomized study was performed among 

217 RA patients in 2 months and the patients were rated according to scoring rules. We found 

from this study 40.5% of respondents were adherent to medication and 32.3% were 

knowledgeable about having disease knowledge. Next, we observed that odds of being non-

adherent to medications is 4.71 (95% CI 2.64-11.33) for the middle age group than 

respondents from other age groups. Results of the regression between ESR and medication 

adherence indicated two predictors explained 71.4% of the variance (R2 =.71403, p<.01). 

Although more research is needed to establish the relationship and our findings suggest a 

need to sensitize the health care sector about potential risks associated with Rheumatoid 

arthritis. 

    

Keywords: Rheumatoid arthritis; patients’ knowledge; medication adherence.  
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Chapter 1 

Introduction 

1.1 Background 

Rheumatoid arthritis (RA) is a chronic inflammatory condition of connective tissue that 

contributes to the deterioration of articular and periarticular tissues in the body itself which 

causes these tissues to deform and malfunction that results in the patient's lifelong 

impairment. Besides, coexisting illnesses and recurrent complications arising from 

inappropriate diseases hamper the functional efficiency of RA patients. Evidence indicates 

that RA patients may get benefitted from consultations and health care professionals who can 

empower awareness, knowledge, and understanding of the disease (Naqvi et al., 2019; 

Griffith & Carr, 2001). Studies refer that healthcare sectors should engage many educational 

programs regarding RA to emphasize the need and its management can arrange several 

activities that can enhance the understanding of RA patients towards the disease by being 

medicated properly and subsequently, reduce disability (Naqvi et al., 2019; DeVellis & 

Blalock, 1993). Several studies state that disease knowledge of patients is an essential 

parameter to have self-supervision of complications regarding RA(Naqvi et al., 2020). 

Individualized patient disease knowledge would be necessary to achieve the desired 

medication adherence in RA patients, so it can trigger an acceptable knowledge of the disease 

that may contribute to boosting up self‐efficacy among patients suffering from RA(Naqvi et 

al., 2019; Abid, 2005). Moreover, disease awareness can engage an affected patient to 

manage their condition regarding rheumatoid arthritis. Thus, being acknowledged about the 

disease may help to have better disease management and enhance the standard of life in RA 

patients.  
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1.2 Conditions of Bangladesh 

In developed countries like Bangladesh, the outbreak of RA has been accelerating day by day 

and it gets higher than before (Haq et al., 2005; Kamruzzaman et al., 2020). Several studies 

show that most patients in Bangladesh are adults who are suffering RA, they are either 

working or related to household activities (Kamruzzaman et al., 2020; Yesmin et al., 2018; 

Zahid-Al-Quadir et al., 2020). Thus, they are more likely to suffer from lowering efficiency 

by having inadequate disease awareness (Zweben et al., 2008; Stamm, Machold&Smolen, 

2002). Medication adherence in a patient having chronic diseases is insignificant. Health care 

systems face patients nonadherent to prescribed medication which remains a major 

problem(Gallagher et al., 2011). Though most chronically affected patients intentionally do 

not want to take their medication as prescribed (Wabe et al., 2019; Heidari et al., 2019). As a 

result, the consequences of being nonadherent in medication are far-reaching which include 

compromising effective treatment and extra health related costs. The problems with 

medication adherence in patients get augmented with a long duration of treatment, 

comorbidity, and polypharmacy (Heidari et al., 2019; Gallagher et al., 2011). Thus, 

medication adherence refers to the patient's willingness should follow the healthcare 

professional’s recommendation concerning dose, time and frequency to maintain good health 

(DeVellis& Blalock, 1993; Zeben et al., 1992; Rolnick et al., 2013). 
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1.3 Approach to Study 

To gain a better understanding of the assessment of RA patients, several apparatuses have 

been formulated to measure disease knowledge and medication adherence of RA patients. the 

present study used a novel scale was developed by Khalil et al and Naqvi et al 

respectively(Naqvi et al., 2019; Abid, 2005; Khalil et al., 2017). The tool used in this present 

study has many questions to assess the knowledge of RA patients, e.g. “Do you know what 

rheumatoid arthritis disease is?”(Khalil et al., 2017; Naqvi et al., 2019). The questions about 

medication were assessed using the Medication Adherence Report. All language versions 

contain five items (MARS‐5) which are common, e.g., “I forget to take my medicines” 

(Wabe et al., 2019; Heidariet al., 2019; Sampaio et al., 2019). 

 

1.4 Rationale of The Study 

Evidence indicates that enhanced disease knowledge leads toward better self‐management by 

acquiring knowledge in patients (Heidariet al., 2019; Kamruzzaman et al., 2020; Yesmin et 

al., 2018). There is a study documenting the knowledge of Bangladeshi patients regarding RA 

(Kamruzzaman et al., 2020).  Consequently, the patients require an endeavor from the 

healthcare sector which can be the first step to report medication adherence and disease 

knowledge. It can act as indicators of medication adherence and patient knowledge gap and it 

advances to serve as a quality assessment tool for educating the patients (Ayoub et al., 2019; 

Wolfe et al., 1994). It may contribute to assessing the impact of patient’s knowledge which 

can bring health outcomes like quality of life and medication adherence. The primary aim of 

the study is to assess the disease-related knowledge and medication adherence of RA patients. 

The secondary aim of this study also to establish a relationship between demographic 

epidemiology and clinical data of RA patients as two parameters. 
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Chapter 2 

Methods 

2.1 Design of Study 

This descriptive study was conducted within 2‐months in a clinic situated in the middle of the 

city of Kurigram, Bangladesh. The study was taken place with the motive of assessing the 

disease related knowledge and medication adherence of RA patients in developing countries 

like Bangladesh. The sample included 217 RA patients. This survey was conducted at a 

private clinic in Kurigram, Bangladesh from September-October 2020. The Rheumatologists 

are often seen in consulting patients in Kurigram as the numbers of suffered patients are 

increasing.  

2.2 Measures 

2.2.1 Demographics and Clinical Variables 

The study was formulated with a set questionnaire about demographic and clinical 

characteristics to have catalogued the information of patients. The demographic 

characteristics had questions related to gender, age, education status. Several questions 

regarding clinical aspects were added into the section of demographic characteristics like 

duration of the disease, comorbidity. There are some laboratory data of RA patients such as 

erythrocyte sedimentation rate (ESR), rheumatoid factor (RF), C-reactive protein (CRP), 

Anti-cyclic citrullinated peptide (Anti-CCP) were taken to check RA. Body type was also 

taken as a clinical variable. 
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2.2.2 Medication Adherence Variables 

The RA patients were asked questions from the Medication Adherence Report Scale which is 

a set of questions that have been approved and frequently used in lots of diseases (e.g., heart 

disease, diabetes mellitus, anemia) in medical research. The questionnaire measures 

individual’s answers to medication and which had been translated into Bengali and approved 

into Bengali. Five created questions including the following: “I forget to take my 

medication”, “I change dosages”, “I stop taking my medicine for a while”, “I skip a dosage”, 

and “I take fewer drugs than prescribed”. All questions are scored based on a 5-point Likert-

type scale with 5 = never, 4 = rarely, 3 = sometimes, 2 = often, and 1 = always (Heidari et al., 

2019; Sampaio et al., 2019). The total MARS score was calculated by summing all replies to 

at least one score. The cumulative score varies from 5 to 25 with higher scores referring to 

more adherent behavior in RA patients. In this survey, the RA participants who marked 

“never” with ticked altogether items, leading to a MARS score of 25, were declared adherent 

to medication, and other RA patient got below 25 in MARS score were declared as 

nonadherent completely to medication (Wabe et al., 2019; Sampaio et al., 2019; Berner et al., 

2019).  

 

2.2.3 Disease Knowledge Variables 

This present study was formulated with a renowned research instrument named the 

rheumatoid arthritis knowledge assessment scale (RAKAS). However, the novel scale was 

developed by Khalil et al and Naqvi et al respectively(Naqvi et al., 2019; Abid, 2005; Khalil 

et al., 2017). The tool was created in the Bengali language which is the mother language of 

Bangladeshi patients. The questionnaire provided information about the disease symptoms, 

complications, spread of disease symptoms, genetic predisposition, diagnosis, 
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self‐management, and treatment, of RA. All 13 questions were reviewed, multiple-choice 

type questions were graded with marks in the format of the tool. The final version of the tool 

had a total sum of 14 points and every question had only one right answer (Naqvi et al., 2019; 

Naqvi et al., 2020; Neame& Hammond, 2005). However, the patients were declared to be 

excellently knowledgeable if the score was above 11 and adequately knowledgeable if their 

score was between 8 and 10. Lastly, the patients were declared to be low knowledgeable if 

their score was between 5 and 7 and also declared to poor knowledgeable if the score was 

less than 4(Naqvi et al., 2019; Heidariet al., 2019; Naqvi et al., 2020). 

 

2.3 Score calculation 

The equation to calculate the RAKAS score is as follows: 

RAKAS Score = a1+a2+a3+a4+a5+a6+a7+a8+a9+a10+a11+a12+a13 

where RAKAS Score is the score of RAKAS scale, a is the given question of questionnaire 

while total 1‐13 is the serial sample numbers of the RAKAS questionnaire. The cumulative 

score for the RASAS scale was figured out as the total score(Naqvi et al., 2019). The 

calculation for the RAKAS score was done included (+1) for counting every correct reply and 

(0) for every false reply. The questionnaire had the scores beside each reply. 

The MARS score was calculated. The equation to calculate MARS score is as follows: 

MARS Score = b1+b2+b3+b4+b5 

where MARS Score is the score of MARS scale, b is the item of questionnaire while the 

items b1 = never = 5, b2 = seldom = 4, b3 = sometimes = 3, b4 = often = 2, and b5 = always 

= 1. 
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The cumulative score for MARS score was figured out as the total score and the 

interpretation portrayed in the method section.  

2.4 Statistics Analysis 

All statistical data were performed through GraphPad Prism software, version 9.0 (San 

Diego, USA). The calculation of MARS scores and RAKAS scores for every participant 

during this cross-sectional study was done carefully. RA participants were declared to be 

adherent whose MARS score was equal to 25 and were declared not completely adherent 

whose MARS score was below 25 (Heidari et al., 2019; Wabe et al., 2019). RA participants 

were declared to be adequately knowledgeable whose RAKAS score was above 8 and was 

declared not poorly knowledgeable whose RAKAS score was below 8(Naqvi et al., 2019; 

Abid, 2005; Khalil et al. 2017). However, demographic characteristics are expressed, such as 

sample number (N) and the percentage (%). The relationship among demographic and 

knowledge variables and medication adherence variables were analyzed through descriptive 

statistics. Demographic characteristics between knowledgeable, adherent, and nonadherent 

patients were contrasted using descriptive statistics. Binary logistics regression analyses were 

used for checking association. Clinical data as a dependent variable that was checked to differ 

at R2< 0.1 level of significance and other dependent variables were used in a multiple 

logistics regression to check significance for establishing any relationship (Heidariet al., 

2019). 

2.5 Ethical Consideration 

All RA patients were well informed about the purpose of the study and its objectives. Before 

taking data collection, written consent was sought from the RA patients. The participation 

was deliberate and performed without any incentive or pressure. The total questionnaire was 

thoroughly reviewed and approved by the Department of Pharmacy, Brac University. 
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Chapter 3 

Results 

3.1 General Characteristics of Population and Medication Adherence 

Variables 

Table 1 provides descriptive statistics for demographic characteristics and medication. 217 

patients could be included within 2 months of recruitment, where females were the majority 

population. In the survey, participants suffering RA had an average age of 48 years 

approximately, most of the RA patients had an age group of 45 years to 65 years, and most 

RA participants had no formal education. There was a near distribution in the duration of 

disease for the categories who were between 1-4 years and below 1 year. Thus, the majority 

of RA patients were obese. 

Overall checking on medication adherence, females were most of the participants among RA 

patients. It is noticeable that the percentage of females significantly was higher as an adherent 

to medication than males. In particular, a serious growth in the numbers of females reported 

as not adherent in medication compared to males.   

 

Figure 1: Medication adherence in gender 
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The most highlighted difference for medication adherence in the percentage where 

participants enrolled in to survey among age group were patients between 45 and 65 years. 

However, the most percentage of adherent patients who came from below 45 years age group 

were above 65 years age groups were low in the number of adherents in medication. But 

patients between 45 and 65 years had a significant percentage as not completely adherents in 

medication.  

The most noticeable change for medication adherence concerned the overall education of 

participants, the majority of RA patients had no formal education. However, at the same time, 

the double-digit percentage of the RA patients crossed who had graduation and no formal 

education respectively adherent to medication than who had pre-school, SSC, and HSC. But 

surprisingly, a higher percentage of those not completely adherent to medication had no 

formal education. 

 

Figure 2:Medication in the age group 
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The major number of RA patients who had been registered in the survey who had a duration 

of disease of 1 to 4 years and below 1 year shared the same percentage of medication 

adherence. However, the other patients who had different durations of disease were not 

completely adherent to medication. 

Furthermore, the registered patients whose body type was obese kept advancing. For 

medication adherence, the most percentage of patients who had normal body shape and 

obesity were completely adherent to medication. Surprisingly these patients who were normal 

in body shape and were obese had an almost equal percentage of not completely adherent to 

medication. 

Finally, the registered patients were tested for disease knowledge. The number of patients 

who scored high in RAKAS had also scored low in medication adherence to be called 

adherent. Again, the number of patients who scored low in RAKAS had also scored high in 

medication not to be called adherent.  

 

Figure 3: Medication adherence among participants with RAKAS score 
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Table 1:Descriptive statistics of demographic and clinical variables of medication adherence (Heidari et al., 

2019) 

 

 

 

Demographic variables N {% of Total} 

     N=217 

(Percentage) 

Adherent  

   N = 88 

     (%) 

Not completely 

Adherent   

     N = 129 (%) 

Sex 

 Male 

 Female 

 

 

74 (34.6) 

143 (65.4) 

 

34 (38.6) 

54 (31.4) 

 

40 (31) 

89 (69) 

Age group 

Below 45 years 

  45-65 years 

 Above 65 years 

 

 

85 (39.1) 

102 (47) 

30 (13.9) 

 

48 (54.5) 

35 (39.7) 

3 (3.4) 

 

43 (33.3) 

66 (51.2) 

22 (17) 

Education 

    Pre 

    SSC 

    HSC 

    Graduation 

    No formal 

 

 

23 (11.5) 

13 (6) 

21 (9.6) 

42 (19.8) 

116 (53) 

 

6 (5.7) 

6 (6.8) 

9 (10.2) 

27 (30.7) 

41 (46.6) 

 

17 (13.1) 

9 (7) 

12 (9.3) 

16 (12.4) 

75 (58.1) 

Duration 

   10 years 

   5-10 years 

   1-4 years 

<1 year 

 

 

12 (5.5) 

31 (14.3) 

89 (41) 

85 (39.2) 

 

8 (9.1) 

10 (11.4) 

34 (38.6) 

36 (40.9) 

 

4 (3.1) 

21 (16.2) 

55 (42.6) 

49 (37.9) 

Body Type 

    Malnutrition 

    Normal 

    Obese 

 

 

50 (23) 

56 (25.8) 

111 (51) 

 

15 (17) 

36 (40.9) 

37 (42) 

 

37 (28.7) 

50 (38.6) 

45 (34.9) 

RAKAS Score 

  Excellent 

  Adequate 

  Low 

  Poor 

 

19 (8.78) 

51 (23.5) 

77 (35.5) 

70 (32.3) 

 

8 (9.1) 

24 (27.3) 

34 (38.6) 

22 (25.1) 

 

11 (8.5) 

27 (20.9) 

41 (31.7) 

50 (38.8) 
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3.2 General Characteristics of Population and Disease Knowledge 

Variables 

Table 2 illustrates the descriptive statistics for the demographic characteristics and disease 

knowledge variables. The demographic variables of patients were associated with disease 

knowledge variables significantly. By scoring them as excellent, adequate, low, and poor in 

disease knowledge can make them related to demographic variables. There was statistical 

evidence in table 2 that female participants had higher scores as compared to the males. 

Among three age groups, the patients below 45 years and those aged between 45 and 65 years 

were knowledgeable. Again, the patients who had done graduation had higher scores and 

those who were obese were more knowledgeable.   

 

 

Figure 4:Disease knowledge in gender 

First of all, the female participants had higher scores in disease knowledge compared to 

males despite participating in a larger number. Thus, females were also ahead of males in the 
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Contrasting the age group for disease knowledge, the RA patients who were below 45 and 

between 45 and 65 were almost equal in scoring higher scores. But these two age groups also 

shared a higher percentage of scoring lower scores in disease knowledge.  

 

Figure 5:Disease knowledge in education 

In terms of having an education, the RA patients who had graduated are higher scorer among 

the patients who had pre-school, SSC, HSC, and no formal education respectively. But those 

RA patients who had no formal education were high in percentage for obtaining low marks in 

disease knowledge evaluation. 

Furthermore, the RA patients who had a duration of less than 1 year and between 1 year to 4 

years scored higher than those RA patients who had a duration of 10 years and from 5 to 7 

years. Among registered RA patients, those who had a duration of less than 1 year and 

between 1 year to 4 years were high in percentage of scoring lower scores in disease 

knowledge evaluation.  

When having a closer look at the table, it was shown that the patients who were obese had 

secured high scores in knowledge assessment. But the RA patients in normal body shape 

scored low scores were higher in percentage as less knowledgeable. 

0

10

20

30

40

50

60

Pre-school SSC HSC Graduation No formal

N
u

m
b

e
r 

o
f 

p
at

ie
n

ts

Education level

Disease knowledge in Education

Excellent Adequate Low Poor



14 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2:Descriptive statistics of demographics and disease knowledge variables (Naqvi et al., 2019) 

 

 

 

 

 

 N {% of 

Total} 

     N=217 

(Percentage) 

Excellent 

Score of 

RAKAS 

Adequate 

Score of 

RAKAS 

Low 

Score of 

RAKAS 

Poor 

Score of 

RAKAS 

Sex 

 Male 

 Female 

 

 

74 (34.57) 

143 (65.43) 

 

5 (2.3) 

14 (6.5) 

 

15 (6.9) 

36 (16.6) 

 

32 (14.7) 

46 (21.1) 

 

 

22 (10.1) 

47 (21.7) 

Age group 

 Below 45 

years 

  45-65 years 

  Above 65 

years 

 

 

85 (39.1) 

102 (47) 

30 (13.9) 

 

11 (5) 

6 (2.7) 

2 (.9) 

 

20 (9.2) 

27 (12.5) 

4 (1.8) 

 

21 (9.6) 

34 (15.7) 

11 (5.1) 

 

21 (9.6) 

35 (16.1) 

14 (6.5) 

Education 

    Pre 

    SSC 

    HSC 

    Graduation 

    No formal 

 

 

23 (11.5) 

13 (6) 

21 (9.6) 

42 (19.8) 

116 (53) 

 

0 (0) 

0 (0) 

4 (1.8) 

13 (5.9) 

2 (.9) 

 

8 (3.7) 

1 (.5) 

7 (3.2) 

15 (6.9) 

8 (3.7) 

 

8 (3.7) 

6 (2.6) 

8 (3.7) 

12 (5.5) 

42 (19.4) 

 

7 (3.2) 

7 (3.2) 

2 (.9) 

2 (.9) 

52 (24) 

Duration 

   10 years 

   5-10 years 

   1-4 years 

<1 year 

 

 

12 (5.5) 

31 (14.3) 

89 (41) 

85 (39.2) 

 

8 (3.7) 

14 (6.5) 

13 (5.99) 

21 (9.7) 

 

3 (1.4) 

3 (1.4) 

19 (8.8) 

17 (7.8) 

 

1 (.5) 

8 (3.7) 

29 (13.3) 

25 (11.5) 

 

0 

6 (2.7) 

28 (13) 

22 (10.1) 

Body type   

Malnutrition 

    Normal 

    Obese 

 

 

50 (23) 

56 (25.8) 

111 (51) 

 

2 (.9) 

6 (2.7) 

11 (5) 

 

8 (3.7) 

19 (8.8) 

24 (11.1) 

 

16 (7.4) 

29 (13.3) 

32 (14.7) 

 

24 (11.1) 

32 (14.7) 

14 (6.5) 
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3.3 General Assessment of Patients 

Table 3, gives the descriptive statistics of the medication adherence report scale. It gives the 

idea of the patients how he/she is being attached to medication. Total 5 questionnaires were 

asked to patients while doing the study. Below half of the RA participants approximately 

were considered to have adherence to medication and the others were not adherent to 

medication. From Table 3, 59.4% of total RA participants announced as lower adherent 

because they forgot to take their medication. Some RA patients changed dosage (23.5%) 

intentionally or they took drugs less than prescribed medication (43.4%). Though only a few 

participants stopped taking their medicine to treat RA for a while (21.3%) or they skipped 

dose for the medication (15.3%).  

 

 Never Seldom Sometimes Often Always 

Q1: I forget to take my 

medication 

88 (40.6) 99 (45.6) 28 (12.9)  2 (.9)  0  

Q2: I change dosages 166 (76.5) 46 (21.1)   5 (2.3)  0 0  

Q3: I stop taking my 

medicine for a while 

173 (79.7) 38 (17.5) 6 (2.7)  0  0  

Q4: I skip a dosage 186 (85.7) 26 (11.9) 5 (2.3) 0  0 

Q5: I take less drugs than 

prescribed 

125 (57.6) 86 (39.6) 8 (8) 0  0  

 

Table 3:Descriptive statistics for Medication Adherence Report (MARS) items (Heidari et al., 2019) 
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Table 4, illustrates the descriptive statistics of the Rheumatoid arthritis assessment scale. A 

total of 13 questions were asked to patients to investigate their knowledge about the disease. 

Approximately most RA patients were acknowledged about the RA to some extent (n = 165, 

76.03%), referred correct symptoms (n = 197, 90.78%), and being aware of risk factors (n = 

69, 31.8%) of RA which was relatively low. Most of the patients mentioned that Rheumatoid 

arthritis affecting in bones and joints (n = 167, 76.96%) as well as resulting in disability (n = 

139, 64.05%). Some participants were aware of the disease resulting in deformity (n = 73, 

33.64%). The RA is not infectious (n = 70, 32.3%), it runs in the family (n = 66, 30.4%). 

However, females are more tend to suffer from the disease (n = 73, 33.64%). Not so 

significant of the RA patients mentioned that ESR is the most frequent used lab test (n = 22, 

10.13%) and they also agreed to the fact that the disease is not completely curable (n = 95, 

43.8%) and physical therapy is most helpful in this condition (n = 195, 58.9%). Slightly most 

of the RA patients agreed that they need treatment that lasts lifelong (n = 127, 58.5.5%). 

However, the average RAKAS score was reported at 6.3804. Most of the patients (n = 147, 

67.74%) had scored low in disease knowledge presented in table 1. The statistical summary is 

shown in Table 4. 

 

Rheumatoid Arthritis Knowledge Assessment Scale Questionnaire Correct     

answer 

(N= 217) 

   

Percentage 

Q1: Do you know what rheumatoid arthritis disease is?    165 76.03 

Q2: Which of the following is a symptom of rheumatoid arthritis?    197 90  

Q3: Which of the following is a risk factor of rheumatoid arthritis?    69 31.8 

Q4: In your opinion, can rheumatoid arthritis result in physical/work 

related disability? 

  139 64.05 
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Q5: In your opinion, does rheumatoid arthritis only affects bones/ joints in 

the body? 

  167 76.96 

Q6: In your opinion, can rheumatoid arthritis result in deformity of bones 

and joints in the body? 

  73 33.64 

Q7: In your opinion, can rheumatoid arthritis spread from person to 

person? 

  70 32.3 

Q8: In your opinion, can rheumatoid arthritis be genetically inherited from 

parents? 

  66 30.4 

Q9: In terms of gender, who is more prone to suffer from this disease?   73 33.64 

Q10: Which of the following laboratory test is commonly used to assess 

this disease? 

  22 10.13 

Q11: In your opinion, is rheumatoid arthritis completely curablex?   95 43.8 

Q12: In your opinion, does it require lifelong treatmenty?   127 58.5 

Q13: Is physical therapy helpful in this disease   195 89.9 

x Curable: does not require medication after the first treatment. 

y Lifelong treatment: requires medications on a regular basis or from time to time throughout 

a patient’s life 

Table 4:Descriptive statistics for Rheumatoid Arthritis Knowledge Assessment Scale (RAKAS) items. 
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3.4 Factors Related to Medication Adherence 

The survey research consisted of 217 individuals in total. Multiple logistic regression models 

were used to calculate the odds of factors associated with medication adherence (Table 5). 

Binary logistic regression was used to determine the relationship between the score of 

medication adherence and continuous variables including gender, age group, education, etc. 

since diagnosis, where R2> 0.1 was considered statistically significant (Naqvi et al., 2020; 

Wabe et al., 2019). Odds ratios of all demographic variables included in the model (sex, age 

group, education, disease duration, body type and RAKAS score) were mutually adjusted. 

Chi-square was also used for checking the association of nonadherence of medication with 

factors. Female RA participants were more likely to be non-adherent to medication than male 

participants. When calculating age group below 45 years in the age category and duration of 

disease over 10 years in duration category as a referent. Thus, RA patients with shorter 

disease duration were more tend to be nonadherent. Moreover, none of the RAKAS score and 

educational backgrounds reached statistical significance in the interaction with medication 

adherence. 
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* 95% CI = 95% confidence interval 

  Table 5:Odds Ratio and confidence interval of medication non-adherence for RA participants (Naqvi et al., 

2019) 

 

 

 

    Demographic variables 

 

            Odd ratio 

 

             95% CI* 

 

Gender 

  Male 

  Female 

 

 

1 

2.45 

 

Referent 

0.73-9.86 

Age 

 Below 45 years 

  45-65 years 

  Above 65 years 

 

 

1 

4.71 

3.06 

 

Referent 

2.646-11.33 

1.094-9.89 

Education 

    Pre 

    SSC 

    HSC 

    Graduation 

    No formal 

 

 

1 

0.51 

0.41 

0.57 

2.27 

 

Referent 

0.42-0.69 

0.31-0.59 

0.35-0.70 

0.66-3.74 

 

Duration of disease 

   10 years 

   5-10 years 

   1-4 years 

   Below 1 year 

 

 

1 

2.57 

3.36 

2.11 

 

 

Referent 

0.2-11.65 

0.1-13.79 

0.11-10.74 

Body Type 

    Malnutrition 

    Normal 

    Obese 

 

1 

1.87 

1.59 

 

 

 

Referent 

0.77-5.21 

0.36-7.56 

RAKAS Score 

  Excellent 

  Adequate 

  Low 

  Poor 

 

 

1.16 

1.15 

0.87 

0.96 

 

0.89-2.27 

0.91-1.56 

0.96-1.98 

0.73-1.38 
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3.5 Relationship of Clinical Variable with Medication Adherence and 

Disease Knowledge 

To examine the hypothesis that erythrocyte sedimentation rate (ESR), rheumatoid factor 

(RF), duration of disease, and health condition as a clinical variable have related to all 

variables used to assess the RA patients. Medication adherence and disease knowledge as the 

independent variable were adjusted with the dependent variable in multiple logistic 

regression. Statistically significant associations of ESR, RF, duration and health condition 

with medication adherence, and disease knowledge were observed in (Table 6) where R2> 0. 

was considered statistically significant (Minnock et al., 2003; Khurana &Berney, 2005). 

Multiple logistics regression analysis was used to test if the ESR, RF, duration, health 

condition, and comorbidity significantly predicted participants' medication adherence and 

disease knowledge or not. For relating clinical data, the results of the regression between ESR 

and medication adherence indicated the two predictors explained 71.4% of the variance (R2 

=.71403, p<.01). It was found that ESR significantly impacted adherence to medication 

(p<.01). However, the results of the regression between ESR and disease knowledge also 

indicated the two predictors explained 89.3% of the variance (R2 =.8933, p<.01). It was also 

found that ESR significantly as predictor influenced disease knowledge (p<.01). 
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                 Dependent Variables 

 

                                           Independent variables 

          Medication adherence          Disease knowledge  

 

 R squared value Significance   R squared value Significance 

 

 

 

Demographic 

variables 

   Gender 

 

0.15659 S* 0.08046 NS* 

    Age  

 

0.00087 NS* 0.12342 S* 

    Education 

 

0.01505 NS* 0.00796 NS* 

 

 

 

 

 

Clinical 

variables 

    ESR  

 

0.51403 S* 0.69330 S* 

   RF 0.3154 

 

S* 0.12588 S* 

    Duration  

 

0.27820 S* 0.43962 S* 

    Health 

condition 

 

0.16090 S* 0.17952 S* 

    Comorbidity 

 

0.04330 NS* 0.09888 NS* 

NS* = not significant 

S* = significant 

Table 6:R squared values demographic and clinical variables for RA participants 
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Chapter 4 

Discussion 

The findings of the present study indicated the association among demographics 

characteristics, medication adherence and disease knowledge in patients suffering from 

Rheumatoid arthritis. Two novel tools MARS and RAKAS were used for the assessment of 

RA patients in this study (Naqvi et al., 2019, Heidari et al., 2019). These tools were 

formulated to document the knowledge of patients (Heidari et al., 2019). Low adherence in 

patients was reported due to forgetting medication and also due to taking fewer drugs than 

prescribed. In our research, lower adherence to medication and lower disease knowledge 

were associated with the predictors like female sex, middle age group, no formal education, 

duration of disease and body mass index in multivariate analyses. Assessment of patients 

suffering from RA using MARS and RAKAS scale had been evaluated multiple times (Naqvi 

et al., 2019; Naqvi et al., 2020; Heidari et al. 2019; Neame &Hammond, 2005).  

The present study in Kurigram, Bangladesh reported that females (65.43%) were the majority 

of RA patients among the participants (N=217). Female participants had scored considerably 

high in being medication adherent. There was statistical evidence in the table that gender 

influenced disease knowledge as female participants scored higher comparing the male 

(Balkrishnan, 1998; Park et al., 1999; Chen et al., 2014). Due to high confidence intervals 

(CI), we cannot conclude the association between gender and medication adherence. We 

found that younger (<45 years) were more likely to be adherent to medication. For this 

hypothesis, a busier lifestyle and more professional-social life of younger participants might 

be valid reasons to be adherent to medication (Griffith &Carr, 2001; Minnock et al., 2003). 

As earlier studies mentioned the older age to be more adherent to medication (Berner et al., 

2019; Park et al., 1999). Though there was not any significant in medication adherence when 

comparing the influence of education of RA patients, the multiple logistic regression analysis 



23 
  

showed a rare chance of adherence for the RA patients who had done pre-school, SSC, HSC 

and graduation respectively. In our study, the patients who had a duration of RA were below 

1 year, and within 1 and 4 years were more adherent to medication. A study mentioned 

education can influence medication adherence among patients and help the patient to be 

acknowledged about proper medication guidance (Wheeler et al., 2014; Lopez‐Olivo et al., 

2020). 

In the present study, the group of RA participants with a duration of disease was below 1 

year, significantly most of the participants were reported nonadherence than medication 

adherence. Though the duration of RA could be a disease influencer that had a large impact 

on medication adherence (Griffith& Carr, 2001).  For RA participants with a duration of 

disease was over 4 years, the chance of having nonadherence was preferably lower. In case, 

few studies have found out the influence of duration of rheumatoid arthritis on medication 

adherence (DeVellis & Blalock, 1993; Rolnick et al., 2013; KLEIN et al, 1982). In the group 

of participants with normal body shape, a significant number of RA participants were referred 

to as nonadherent. The participants who were suffering RA had the body shape of 

malnutrition and obesity, the risk of having nonadherence was considerably higher for those. 

Some earlier studies mentioned body mass index as an influencer in adherence but could not 

predict medication adherence (Rolnick et al., 2013; Wheeler et al., 2014; Bączyk & 

Kozłowska, 2018). This present study is one of the few studies which is examining disease 

knowledge in association with medication adherence of RA patients. By comparing results, 

the number of patients scored high in RAKAS where adherent was lesser than the number of 

patients who were not completely adherent. Again, the number of patients scored low in 

RAKAS where adherent was lesser than the number of patients who were not completely 

adherent. Though disease knowledge can be identified as a variable associated with 
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adherence to medication (Paterick et al., 2017;Naqvi et al., 2020; Stamm et al., 

2002;Bączyk& Kozłowska, 2018). 

To identify the relationship of the clinical variable with variables of medication adherence 

and disease knowledge, multiple logistics regression was used (Table 6). To analyze the 

impact of clinical factors on medication adherence and disease knowledge of patients 

suffering RA in specific aspects of the erythrocyte sedimentation rate (ESR), Rheumatoid 

factor (RF), duration of disease, health condition and comorbidity of patients were all 

measures. Our research shows that the clinical factors have an impact on assessments of 

medication adherence and disease knowledge in patients suffering rheumatoid arthritis in 

most of the subscales co-related with their ESR, RF and duration of disease. Several studies 

assessed the standard of life in patients suffering RA using clinical tests and found a 

statistically significant relationship with clinical variables (Minnock et al., 2003; Khurana& 

Berney, 2005; Juarez et al., 2013;Jeffery, 2014).  

Binary logistics regression analysis was used to identify if the ESR, RF, duration of disease, 

condition of health, and comorbidity significantly predicted participants' medication 

adherence and disease knowledge or not. As clinical data, ESR in binary logistics regression 

showed R2 = 0.51 which meant a significantly large impact on medication adherence and R2 

= 0.69 which meant also a significant association with disease knowledge in RA patients. 

Though the impact of ESR as a clinical factor on the assessment of RA patients was analyzed 

in few studies and found an association between ESR and disease knowledge (Stamm et al., 

2002; Khurana& Berney, 2005; Vallbracht et al., 2004; Orr et al., 2018; Cerqueira et al., 

2017). However, RF as a clinical variable had some significant influences on medication 

adherence (R2 = 0.31) and disease knowledge (R2 = 0.12). Few studies found an influence of 

RF positive as a clinical determinant on medication adherence (Wabe et al., 2019; Zeben et 

al., 1992; Jeffery, 2014; Orr et al., 2018).  
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In our study, logistic regression analysis showed associations among medication adherence, 

disease knowledge and other clinical factors including duration and health condition of RA. 

For the association of medication adherence, duration of disease influenced quite large (R2 = 

0.27) and health condition influenced quite big (R2 = 0.16). Again, for the association of 

disease knowledge, duration of disease influenced quite large (R2 = 0.43) and health 

condition influenced quite significantly (R2 = 0.17). But statistically, we found no significant 

association between adherence and comorbidity as clinical factors (R2 = 0.04). Though few 

studies found no relationship between the number of comorbidities and medication adherence 

(Neame &Hammond, 2005; KLEIN et al., 1982). 

In general, we found no consistent association among adherence, disease knowledge and 

participant characteristics such as gender, age, and education. The reasons for inconsistent 

outcomes could be because of the differences among studies concerning the nature of the 

study population, how adherence and disease knowledge were measured and the design of the 

study. However, the findings of the present study provided the direction that there was a 

significant relationship of the clinical data with medication adherence and disease knowledge 

that established the validity of RAKAS and MARS score.   
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Chapter 5  

Limitation 

There are many limitations in this present study. The RA participants were recruited from 1 

city only and the experiences of rheumatoid arthritis patients can be different from other 

cities as well as other countries might be different. The study was taken into place during the 

pandemic of COVID-19 and conducted strictly in the clinic maintaining safety protocols of 

WHO. Despite limitations, there are aspects of this study that are important to 

rheumatologists worldwide. 

Chapter 6 

Direction for Future Research 

The outcome of our study indicates that the patients care system needs proper guidance in 

Kurigram of Bangladesh. In the world, many public health programs are ongoing and forcing 

to minimize unnecessary costs in the health sector and maximize the highest outcomes in 

public health. Improving medication adherence and disease knowledge are significant aspects 

of the clinical practice of health professionals and researchers. The lack of a proper guideline 

on medication adherence and disease knowledge measures could include measurements of 

the standard of life, economical evaluation of patients suffering RA and treatment. It is 

assuming that sometimes patients get shy to show their confidence in front of others. Proper 

guidance needs to be implemented to overcome their shyness. To have an enhanced 

understanding assessment of patients, the associated information can provide room for 

research on which measurements or parameters, or which combination of parameters 

targeting health problems of patients. However, letting the population seems to be well 

informed, it would be of value to health professionals to explore how medication adherence, 

disease knowledge and clinical data in this RA patients might have evolved. Therefore, in 
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future research the present study can add more value to relate the clinical aspects. This 

present study can help to assess the incapability in such health-related programs to educate 

patients by government and non-government organizations and improve their efficiency of 

study.  

 

Chapter 7 

Conclusion 

To assess the RA patients, among 217 participants we found an average score of 23.18 out of 

25 was reported for medication adherence and most of the patients were not completely 

adherent to medication. For disease knowledge, an average score of 6.38 out of 14 was 

reported on the rheumatoid arthritis knowledge assessment scale (RAKAS) and most RA 

patients performed poorly in disease knowledge. The present study is important and it 

demonstrates that clinical data can play a significant role to improve disease knowledge and 

medication adherence among RA patients. Notably considering the flaws of this study, future 

studies with a large sample for medication adherence and disease knowledge should be 

conducted to validate our findings. 

 

 

 

 

 

 



28 
  

References 

Abid, Naushad. 2005. “An Update in the Management of Rheumatoid Arthritis.” JPMA. The 

Journal of the Pakistan Medical Association 55(4):167–69. 

Ayoub, Dana, Lara Mroueh, Maya El-Hajj, Sanaa Awada, Samar Rachidi, Salam Zein, and 

Amal Al-Hajje. 2019. “Evaluation of Antidiabetic Medication Adherence in the 

Lebanese Population: Development of the Lebanese Diabetes Medication Adherence 

Scale.” International Journal of Pharmacy Practice 27(5):468–76. 

Bączyk, Grażyna, and Katarzyna Kozłowska. 2018. “The Role of Demographic and Clinical 

Variables in Assessing the Quality of Life of Outpatients with Rheumatoid Arthritis.” 

Archives of Medical Science 14(5):1070–79. 

Balkrishnan, Rajesh. 1998. “Predictors of Medication Adherence in the Elderly.” Clinical 

Therapeutics 20(4):764–71. 

Berner, Carolin, Ludwig Erlacher, Karl H. Fenzl, and Thomas E. Dorner. 2019. “Medication 

Adherence and Coping Strategies in Patients with Rheumatoid Arthritis: A Cross-

Sectional Study.” International Journal of Rheumatology 2019. 

Cerqueira, Marcos, Filipa Teixeira, Joana Sousa Neves, Daniela Peixoto, Maria Carmo 

Afonso, and José A. Costa. 2017. “Relationship between Clinical Evaluation and 

Ultrasound Assessment of Rheumatoid Arthritis Patients Using a 12 Joint Score.” 

International Journal of Rheumatic Diseases 20(7):852–58. 

Chen, Shiah Lian, Wen Lieng Lee, Tienli Liang, and I. Chen Liao. 2014. “Factors Associated 

with Gender Differences in Medication Adherence: A Longitudinal Study.” Journal of 

Advanced Nursing 70(9):2031–40. 

DeVellis, Robert F., and Susan J. Blalock. 1993. “Psychological and Educational 



29 
  

Interventions to Reduce Arthritis Disability.” Bailliere’s Clinical Rheumatology 

7(2):397–416. 

Gallagher, Robyn, Melannie Warwick, Lynn Chenoweth, Jane Stein-Parbury, and Kathleen 

Milton-Wildey. 2011. “Medication Knowledge, Adherence and Predictors among 

People with Heart Failure and Chronic Obstructive Pulmonary Disease.” Journal of 

Nursing and Healthcare of Chronic Illness 3(1):30–40. 

Griffith, Jacky, and Alison Carr. 2001. “What Is the Impact of Early Rheumatoid Arthritis on 

the Individual?” Best Practice and Research: Clinical Rheumatology 15(1):77–90. 

Haq, Syed Atiqul, John Darmawan, Mohammad Nazrul Islam, Mohammed Zahir Uddin, 

Bidhu Bhushan Das, Fazlur Rahman, Mohammad Abdul Jalil Chowdhury, Mohammad 

Noor Alam, Taimur Abul Khair Mahmud, Minhaj Rahim Chowdhury, and Mohammad 

Tahir. 2005. “Prevalence of Rheumatic Diseases and Associated Outcomes in Rural and 

Urban Communities in Bangladesh: A COPCORD Study.” Journal of Rheumatology 

32(2):348–53. 

Heidari, Parvaneh, Wendy Cross, Carolina Weller, Mohammadali Nazarinia, and Kimberley 

Crawford. 2019. “Medication Adherence and Cost-Related Medication Non-Adherence 

in Patients with Rheumatoid Arthritis: A Cross-Sectional Study.” International Journal 

of Rheumatic Diseases 22(4):555–66. 

Heidari, Parvaneh, Wendy Cross, Carolina Weller, Victoria Team, Mohammadali Nazarinia, 

and Kimberley Crawford. 2019. “Rheumatologists’ Insight into Medication Adherence 

in Patients with Rheumatoid Arthritis: A Qualitative Study.” International Journal of 

Rheumatic Diseases 22(9):1695–1705. 

Jeffery, Rachel C. 2014. “Clinical Features of Rheumatoid Arthritis.” Medicine (United 

Kingdom) 42(5):231–36. 



30 
  

Juarez, Deborah Taira, Candace Tan, James Davis, and Marjorie Mau. 2013. “Factors 

Affecting Sustained Medication Adherence and Its Impact on Healthcare Utilization in 

Patients with Diabetes.” Journal of Pharmaceutical Health Services Research 4(2):89–

94. 

Kamruzzaman, A. K. M., Minhaj Rahim Chowdhury, Md Nazrul Islam, Imtiaz Sultan, 

Shamim Ahmed, Abu Shahin, Mohammad Mahbubul Alam, Md Ak Azad, M. Masudul 

Hassan, Md Zahid Amin, Sudeshna Sinha, Habib Imtiaz Ahmad, Md Nahiduzzamane 

Shazzad, Sonia Nasreen Ahmad, Syed Atiqul Haq, and Johannes Jacobus Rasker. 2020. 

“The Knowledge Level of Rheumatoid Arthritis Patients about Their Disease in a 

Developing Country. A Study in 168 Bangladeshi RA Patients.” Clinical Rheumatology 

39(4):1315–23. 

Khalil, Zarghoona, Babur Salim, Amjad Nasim, and Sakina Malik. 2017. 

“Patients’knowledge on Rheumatoid Arthritis — A Study at a Tertiary Care Hospital.” 

Journal of the Pakistan Medical Association 67(2):256–60. 

Khurana, Ritu, and Seth Mark Berney. 2005. “Clinical Aspects of Rheumatoid Arthritis.” 

Pathophysiology 12(3):153–65. 

KLEIN, LAWRENCE E., STEPHEN J. McPHEE, and CRAIG R. SMITH. 1982. 

“Knowledge of and Compliance with Drug Regimens in the Elderly.” Journal of the 

American Geriatrics Society 30(9):568–71. 

Lopez‐Olivo, Maria A., Heather Lin, Tara Rizvi, Andrea Barbo, Aparna Ingleshwar, Jude K. 

A. des Bordes, Maria Jibaja‐Weiss, Robert J. Volk, and Maria E. Suarez‐Almazor. 2020. 

Randomized Controlled Trial of Patient Education Tools for Patients with Rheumatoid 

Arthritis. 

Minnock, Patricia, Oliver Fitzgerald, and Barry Bresnihan. 2003. “Quality of Life, Social 



31 
  

Support, and Knowledge of Disease in Women with Rheumatoid Arthritis.” Arthritis 

Care and Research 49(2):221–27. 

Naqvi, Atta Abbas, Mohamed Azmi Hassali, Wajiha Iffat, Sadia Shakeel, Madiha Zia, 

Mustajab Fatima, Muhammad Shahid Iqbal, Muhammad Zahid Iqbal, Mohammad 

Tarique Imam, Mohammad Akbar Hossain, Majid Ali, and Abdul Haseeb. 2020. “Cross-

Culture Adaptation and Validation of English Version of Rheumatoid Arthritis 

Knowledge Assessment Scale (RAKAS) in Patients with Rheumatoid Arthritis.” 

International Journal of Rheumatic Diseases 23(7):918–27. 

Naqvi, Atta Abbas, Mohamed Azmi Hassali, Wajiha Iffat, Madiha Zia, Mustajab Fatima, 

Sadia Shakeel, Irfanullah Khan, Amnah Jahangir, Bharti Kachela, Muhammad Nehal 

Nadir, Imran Qureshi, and Umair Bangash. 2019. “Development and Validation of a 

Novel Rheumatoid Arthritis Knowledge Assessment Scale in Pakistani Patients with 

Rheumatoid Arthritis.” International Journal of Rheumatic Diseases 22(11):2031–44. 

Neame, R., and Alison Hammond. 2005. “Beliefs about Medications: A Questionnaire 

Survey of People with Rheumatoid Arthritis.” Rheumatology 44(6):762–67. 

Orr, Carl K., Aurelie Najm, Francis Young, Trudy McGarry, Monika Biniecka, Ursula 

Fearon, and Douglas J. Veale. 2018. “The Utility and Limitations of CRP, ESR and 

DAS28-CRP in Appraising Disease Activity in Rheumatoid Arthritis.” Frontiers in 

Medicine 5(JUN):1–8. 

Park, Denise C., Christopher Hertzog, Howard Leventhal, Roger W. Morrell, Elaine 

Leventhal, Daniel Birchmore, Mike Martin, and Joan Bennett. 1999. “Medication 

Adherence in Rheumatoid Arthritis Patients: Older Is Wiser.” Journal of the American 

Geriatrics Society 47(2):172–83. 

Paterick, Timothy E., Nachiket Patel, A. Jamil Tajik, and Krishnaswamy Chandrasekaran. 



32 
  

2017. “Improving Health Outcomes Through Patient Education and Partnerships with 

Patients.” Baylor University Medical Center Proceedings 30(1):112–13. 

Rolnick, Sharon J., Pamala A. Pawloski, Brita D. Hedblom, Stephen E. Asche, and Richard J. 

Bruzek. 2013. “Patient Characteristics Associated with Medication Adherence.” Clinical 

Medicine and Research 11(2):54–65. 

Sampaio, Rute, Luís Filipe Azevedo, Cláudia Camila Dias, Rob Horne, and José M. Castro 

Lopes. 2019. “Portuguese Version of the Medication Adherence Report Scale (MARS-

9): Validation in a Population of Chronic Pain Patients.” Journal of Evaluation in 

Clinical Practice 25(2):346–52. 

Stamm, Tanja A., K. P. Machold, and J. S. Smolen. 2002. “Functional and Health Status 

Assessment in Patients with Rheumatoid Arthritis.” Acta Medica Austriaca 29(1):30–32. 

Vallbracht, J., J. Rieber, M. Oppermann, F. Förger, U. Siebert, and K. Helmke. 2004. 

“Diagnostic and Clinical Value of Anti-Cyclic Citrullinated Peptide Antibodies 

Compared with Rheumatoid Factor Isotypes in Rheumatoid Arthritis.” Annals of the 

Rheumatic Diseases 63(9):1079–84. 

Wabe, Nasir, Anita Lee, Mihir Wechalekar, Leah McWilliams, Susanna Proudman, and 

Michael Wiese. 2019. “Factors Associated with Medication Adherence in a Longitudinal 

Study of Rheumatoid Arthritis Patients.” International Journal of Clinical Practice 

73(7):1–9. 

Wheeler, Kathy J., Mary Ellen Roberts, and Mary B. Neiheisel. 2014. “Medication 

Adherence Part Two: Predictors of Nonadherence and Adherence.” Journal of the 

American Association of Nurse Practitioners 26(4):225–32. 

Wolfe, Frederick, Donald M. Mitchell, John T. Sibley, James F. Fries, Daniel A. Bloch, 



33 
  

Catherine A. Williams, Patricia W. Spitz, May Haga, Sue M. Kleinheksel, and Mary 

Ann Cathey. 1994. “The Mortality of Rheumatoid Arthritis.” Arthritis & Rheumatism 

37(4):481–94. 

Yesmin, Sabrina, Syed Jamil Abdal, Aminur Rahman, Md Nazrul Islam, Alamgir Mustak 

Ahammad, Shamim Ahmed, Md Abu Shahin, Minhaj Rahim Chowdhury, and Syed 

Atiqul Haq. 2018. “Inflammatory Back Pain and Associated Disease Conditions among 

Patients with Chronic Low Back Pain in Bangladesh.” International Journal of 

Rheumatic Diseases 21(5):937–42. 

Zahid-Al-Quadir, Ahmad, Mohammad Mostafa Zaman, Shamim Ahmed, Mahfuzur Rahman 

Bhuiyan, Md Mujibur Rahman, Ismail Patwary, Bidhu Bhushan Das, Shaikh Amir 

Hossain, Sujat Paul, Abu Shahin, Mashiur Rahman, and Syed Atiqul Haq. 2020. 

“Prevalence of Rheumatic Disorders and Related Disabilities in Bangladeshi Adults: A 

Cross-Sectional National Survey.” 1–14. 

Zeben, Derkjen Van, Johanna M. W. Hazes, Aeilko H. Zwinderman, Arnold Cats, Ellen A. 

M. Van Der Voort, and Ferdinand C. Breedveld. 1992. “Clinical Significance of 

Rheumatoid Factors in Early Rheumatoid Arthritis: Results of a Follow up Study.” 

Annals of the Rheumatic Diseases 51(9):1029–35. 

Zweben, Allen, Helen M. Pettinati, Roger D. Weiss, Marston Youngblood, Christine E. Cox, 

Margaret E. Mattson, Prakash Gorroochurn, and Domenic Ciraulo. 2008. “Relationship 

between Medication Adherence and Treatment Outcomes: The COMBINE Study.” 

Alcoholism: Clinical and Experimental Research 32(9):1661–69. 

 

 



34 
  

Appendix A. 

Questionnaire for Survey 

English version of Questionnaire 
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Bengali version of Questionnaire 
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