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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 (R? =.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.
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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(Naqgvi 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.



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).



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 Naqgvi 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.



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.



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,



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;
Nagvi 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; Nagvi et al., 2020).

2.3 Score calculation

The equation to calculate the RAKAS score is as follows:

RAKAS Score = al+a2+a3+a4+a5+ab6+a7+a8+a9+al0+all+al2+al3

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



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(Nagvi 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 R?< 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.



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.

Medication adherence in Gender

0 10 20 30 40 50 60 70 80 90 100

Numbers of adherents

Non-adherent ® Adherent

Figure 1: Medication adherence in gender



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.

Medication adherence in Age group

70
60
50
40
30

20

Numbers of adherents

10

|
Below 45 years 45-65 years Above 65 years
Age group

® Adherent Non-adherent

Figure 2:Medication in the age group



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.

Medication in RAKAS score

60
50
40

30

Excellent Adequate Low Poor
RAKAS score level

2

Numbers of adherents
o

1

o

B Adherent ® Non-adherent

Figure 3: Medication adherence among participants with RAKAS score
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Demographic variables

Sex
Male
Female

Age group

Below 45 years
45-65 years
Above 65 years

Education
Pre
SSC
HSC
Graduation
No formal

Duration
10 years
5-10 years
1-4 years
<1 year

Body Type
Malnutrition
Normal
Obese

RAKAS Score
Excellent
Adequate
Low
Poor

N {% of Total}
N=217
(Percentage)

74 (34.6)
143 (65.4)

85 (39.1)
102 (47)
30 (13.9)

23 (11.5)
13 (6)
21 (9.6)
42 (19.8)
116 (53)

12 (5.5)
31 (14.3)
89 (41)
85 (39.2)

50 (23)
56 (25.8)
111 (51)

19 (8.78)
51 (23.5)
77 (35.5)
70 (32.3)

Adherent
N =88
(%)

34 (38.6)
54 (31.4)

48 (54.5)
35 (39.7)
3(3.4)

6(5.7)

6 (6.8)
9(10.2)
27 (30.7)
41 (46.6)

8(9.1)

10 (11.4)
34 (38.6)
36 (40.9)

15 (17)
36 (40.9)
37 (42)

8(9.1)

24 (27.3)
34 (38.6)
22 (25.1)

Not completely
Adherent
N =129 (%)

40 (31)
89 (69)

43 (33.3)
66 (51.2)
22 (17)

17 (13.1)
9(7)

12 (9.3)
16 (12.4)
75 (58.1)

4(3.1)

21 (16.2)
55 (42.6)
49 (37.9)

37 (28.7)
50 (38.6)
45 (34.9)

11 (8.5)

27 (20.9)
41 (31.7)
50 (38.8)

Table 1:Descriptive statistics of demographic and clinical variables of medication adherence (Heidari et al.,

2019)
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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.

Disease knowledge in Gender

Gender

Male

-

0 5 10 15 20 25 30 35 40 45 50
Numbers of patients having different levels of disease knowledge

Poor Low mAdequate M Excellent

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
percentage of having low scores in disease knowledge evaluation.

12



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.

Disease knowledge in Education

60
50
40
30
20
10 I
0 - -

Pre-school SSC HSC Graduation No formal

Number of patients

Education level

M Excellent Adequate Low Poor

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.
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Sex
Male
Female

Age group
Below 45
years
45-65 years
Above 65
years

Education
Pre
SSC
HSC
Graduation
No formal

Duration
10 years
5-10 years
1-4 years
<1 year

Body type
Malnutrition
Normal

Obese

N {% of

Total}
N=217

(Percentage)

74 (34.57)
143 (65.43)

85 (39.1)
102 (47)
30 (13.9)

23 (11.5)
13 (6)

21 (9.6)
42 (19.8)
116 (53)

12 (5.5)
31 (14.3)
89 (41)
85 (39.2)

50 (23)
56 (25.8)
111 (51)

Excellent
Score of
RAKAS

5 (2.3)
14 (6.5)

11 (5)
6 (2.7)
2 (.9)

0(0)
0(0)
4 (1.8)
13 (5.9)
2 (.9)

8(3.7)

14 (6.5)
13 (5.99)
21 (9.7)

2(.9)
6(2.7)
11 (5)

14

Adequate
Score of
RAKAS

15 (6.9)
36 (16.6)

20 (9.2)
27 (12.5)
4 (1.8)

8 (3.7)
1(.5)

7(3.2)
15 (6.9)
8(3.7)

3(1.4)
3(1.4)
19 (8.8)
17 (7.8)

8(3.7)
19 (8.8)
24 (11.1)

Low
Score of
RAKAS

32 (14.7)
46 (21.1)

21 (9.6)
34 (15.7)
11 (5.1)

8(3.7)
6 (2.6)
8(3.7)
12 (5.5)
42 (19.4)

1(.5)
8 (3.7)
29 (13.3)
25 (11.5)

16 (7.4)
29 (13.3)
32 (14.7)

Poor
Score of
RAKAS

22 (10.1)
47 (21.7)

21 (9.6)
35 (16.1)
14 (6.5)

7(3.2)
7(3.2)
2(.9)
2(.9)
52 (24)

0
6 (2.7)
28 (13)
22 (10.1)

24 (11.1)
32 (14.7)
14 (6.5)

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



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: | forget to take my | 88(40.6) 99 (45.6) 28 (12.9) 2(.9) 0
medication

Q2: | change dosages 166 (76.5) 46 (21.1) 5(2.3) 0 0
Q3: | stop taking my 173(79.7) 38(175)  6(27) 0 0

medicine for a while

Q4: | skip a dosage 186 (85.7) 26 (11.9) 5(2.3) 0 0
Q5: | take less drugs than | 125(57.6) 86 (39.6) 8(8) 0 0
prescribed

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 Percentage
(N=217)

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 = 139 64.05

related disability?
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Q5: In your opinion, does rheumatoid arthritis only affects bones/ joints in =~ 167 76.96
the body?
Q6: In your opinion, can rheumatoid arthritis result in deformity of bones 73 33.64

and joints in the body?

Q7: In your opinion, can rheumatoid arthritis spread from person to 70 32.3
person?

Q8: In your opinion, can rheumatoid arthritis be genetically inherited from 66 30.4
parents?

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 22 10.13

this disease?

Q11: In your opinion, is rheumatoid arthritis completely curable*? 95 43.8
Q12: In your opinion, does it require lifelong treatment¥? 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 R?> 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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Demographic variables Odd ratio 95% CI”

Gender
Male 1 Referent
Female 2.45 0.73-9.86
Age
Below 45 years 1 Referent
45-65 years 4.71 2.646-11.33
Above 65 years 3.06 1.094-9.89
Education
Pre 1 Referent
SSC 0.51 0.42-0.69
HSC 0.41 0.31-0.59
Graduation 0.57 0.35-0.70
No formal 2.27 0.66-3.74

Duration of disease

10 years 1 Referent
5-10 years 2.57 0.2-11.65
1-4 years 3.36 0.1-13.79
Below 1 year 2.11 0.11-10.74
Body Type
Malnutrition 1 Referent
Normal 1.87 0.77-5.21
Obese 1.59 0.36-7.56
RAKAS Score
Excellent 1.16 0.89-2.27
Adequate 1.15 0.91-1.56
Low 0.87 0.96-1.98
Poor 0.96 0.73-1.38

*95% CI = 95% confidence interval

Table 5:0dds Ratio and confidence interval of medication non-adherence for RA participants (Naqvi et al.,
2019)
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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 R?> 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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Independent variables

Medication adherence Disease knowledge
Dependent Variables R squared value  Significance ~ R squared value = Significance
Gender 0.15659 S* 0.08046 NS*
Age 0.00087 NS* 0.12342 S*
Demographic
variables Education 0.01505 NS* 0.00796 NS*
ESR 0.51403 S* 0.69330 S*
RF 0.3154 S* 0.12588 S*
Duration 0.27820 S* 0.43962 S*
Clinical
variables Health 0.16090 S* 0.17952 S*
condition
Comorbidity  0.04330 NS* 0.09888 NS*

NS* = not significant

* = significant

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

21



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 (Naqgvi

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
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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; Baczyk &
Koztowska, 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;Baczyk& Koztowska, 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 R? = 0.51 which meant a significantly large impact on medication adherence and R?
= 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 (R?=0.31) and disease knowledge (R? = 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 (R? =
0.27) and health condition influenced quite big (R? = 0.16). Again, for the association of
disease knowledge, duration of disease influenced quite large (R? = 0.43) and health
condition influenced quite significantly (R? = 0.17). But statistically, we found no significant
association between adherence and comorbidity as clinical factors (R? = 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.
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Appendix A.

Questionnaire for Survey

English version of Questionnaire

Statement of Confidentiality:

Your participation in this research is confidential. The survey does not ask for any information that you identify you. You
can choose NOT to give your correct name. In the event of any publication or presentation resulting from the research,
no personal identifiable information will be shared. Your decision to be in this research is voluntary. You can stop at any

time. You do not have to answer any questions you do not want to answer.
BRAC
Age: Gender : Male / Female @
Education : Primary / SSC / HSC / Graduation / No formal education Tesniring Eaeetience
Laboratory test data ESR: RF: CRP: Anti CCP :
Duration of illness: Years Body mass index: Malnutrition/ Normal/ Obese
Comorbidity (other diseases?):
Do you know what rheumatoid arthritis o Yes, completely aware 2
disease is? o Yes, to some extent 1
o No 0
Which of the following is a symptom of o Low blood sugar 0
rheumatoid arthritis? o Joint pain 1
o High blood pressure 0
o Feeling sleepy 0
Which of the following is a risk factor of o High blood pressure 0
rheumatoid arthritis? o High blood sugar 0
o Presence of diabetes in parents 0
o Presence of rheumatoid arthritis in parents 1
o Idon't know 0
In your opinion, can rheumatoid arthritis © Yes |
result in physical/ work related disability? o No 0
o ldon’t know 0
In your opinion, does rheumatoid arthritis o Yes 0
only affect bones/ joints in the body? o No 1
o Idon’t know 0
In your opinion, can rheumatoid arthritis o Yes 1
result in deformity of bones and joints inthe o No 0
body? o Ildon’t know 0
In your opinion, can rheumatoid arthritis o Yes 0
spread from person to person? o No 1
o Idon’t know 0
In your opinion, can rheumatoid arthritisbe o Yes 1
genetically inherited from parents? o No 0
o Idon’t know 0
In terms of gender, who is more prone to o Male 0
suffer from rheumatoid arthritis? o Female 1
o Both have equal chance of suffering 0
Which of following laboratory test is o ESR (Erythrocyte sedimentation rate) 1
commonly used to assess this disease? o Random blood sugar 0
o Blood pressure 0
o Serum cholesterol 0
o Idon’t know 0
In your opinion, is rheumatoid arthritis o Yes 0
completely curable®? o No 1
o Idon’t know 0
In your opinion, does it require lifelong** o Yes 1
treatment? o No 0
o Idon’t know 0
Is physical therapy helpful in this disease? & Yes 1
o No 0
o ldon’t know 0

*Curable = does not need medications after initial treatment
*#Lifelong treatment = requirement of medications regularly or from time to time throughout a patient’s
life
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Medication adherence report (MARS)

I forget to take my medication

Never
Seldom
Sometimes
Often
Always

I never change dosages

Never
Seldom
Sometimes
Often
Always

I stop taking my medicine for
a while

O 0O O O0OO0O|0O0 OO0 0|00 OO0 O0

Never
Seldom
Sometimes
Often
Always

— N W R NN WER OV NDWR W

I skip a dosage

Never
Seldom
Sometimes
Often
Always

I take less drugs than
prescribed

O O OO0 0|00 OO0 O

Never
Seldom
Sometimes
Often
Always

—_— N WA =W R W
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Bengali version of Questionnaire

(oMo [3fS:

G2 STITNT AN WLHARY (ST | ST I (TS O a1 T TV I AN NN S
PAGN | AN NG 5B NN N (MSTE G (@R WS AEN | SIINT T NS (PG BT A

THNFNAE 2006 (TS VSNS ANGIIA OAT G F I V| WHANG I3 SITNT AP

CFHRITIAN | S (T (FIHS ST ATATS AN | WA (T (FNS AT &@ Mo 5 N O @ Mo =E |

TE: G AR C R IREG]
T : 2arENIR 7 95195131/ 92695915 / SRl / HfA5rs Rl (72
GHGE C‘G‘Cﬁa’ ©YT ESR: RF: CRP: Anti CCP :
YOI ATAFI: I%4 WA TN : T/ FTOIIP/ ZAPTT
TN GOy
w3 faeares srdifafest s o TN, AR W5 2
TR ? VAR A ERI] 1
o = g
Aoy wnrffafeora o & 2 o (A1 JIG S5 / TIRCTATRISaT 0
o fofte v B
o % qS HI g
o YU/ FIS
e et ora i (@6 2 o Gt I b1 0
o RRFNGINE 0
o IRILNTNI N GIARIGER SaA%fS ¢
o IRI-NICH WA GGG WG "
L | EA)
o OGNl
0
TIHNE ACO *NAAD PG ICAA Sl = 1
& fAounew @S zw ? = 0
St = 9
WA WS & fRee s wnifafes = 0
rateaa e Ferd cwta ? ) 1
TN ¢
TR o 5 fReanes wnfifafes = 1
wataa Y6 a1 e fIsarsyer 556 star o1 0
S A -
W o & fFeunee eriff@afes aife o = 0
(A VfF TeFHNe TM? o 1
QI =1 .
WIOTA WO [ [AONNBG SrAfa6 = 1
G S Hie T2 o 0
TN @
Freyrem (@ @ faoates srifafeoT Yy 0
GIITS ATCA? e 1

TOIN2 QS TOIN TSI TSI
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a2 @157 fRfTS (@ 719 (638 (I =TT

ESR (Erythrocyte sedimentation rate)

o 1
T o A NTOR AoR 0
o AFEHA 8
o ORI (FUATCEIT 0
o Gl
WIHATE W [ [AONe 6 wrfafes o =W 0
ATy fRarrsrarsme o T 1
o Gl 0
WIHATE WS [ [AONB G ST o = 1
Gilavw fofaesma rarem? o Al 0
T @
MRS 56T 9% TS fNATCH SorTaran? N 1
o I 0
TN A d
Medication adherence report (MARS)
Iy @94 fATe graT R o FYNEHI 5
o I FYNS 1
o IR ;
o o2 1
o SRNY
W FATAT IFTI 3FY o FIANS 5
AfFaSN BfA T o XTI FYNS 4
o IR ;
o oMW 1
o SRNY
oY fFg STNCHa Gy 394 o JYNSAI 5
AZVTIFH I (W2 o RIS FYNS 4
o WIT NI z
o AN 1
o SRV
WY a9F (T PTY JZTIN o FYNS 5
mz o I FYNS 4
o NIGAI NI z
o orgR 1
o AP
S A 2P o o FYNS 5
WCAFHIFO Y FTY (I o IR FYNS 4
3 o IR ;
o o2 1
o RN
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