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ABSTRACT 
 

Objectives: The aim of this study was to measure the frequency of medication adherence in rheumatoid arthritis (RA)  

patients and to assess factors affecting it, deal with some factors to improve adherence and reevaluate after six months. 

Methods: A prospective cohort interventional study of 100 patients with RA under treatment fulfilled the American College 

of Rheumatology / European League against Rheumatism (ACR/EULAR) criteria. All patients subjected to full history 

taking including socio-demographic data, medication and clinical examination, Assessment of disease activity by DAS28, 

functional ability by Health Assessment Questionnaire (HAQ) score, pain by Visual Analogue Scale (VAS) scale, adherence 

to treatment by Compliance Questionnaire of Rheumatology (CQR) and Power Doppler U/S for both metacarophalangeal 

and wrist joints were done at baseline and after 6 months at the end of the study. Analysis of factors of non-adherence was 

done at baseline before intervention. Results: The baseline adherence rate (CQR≥80) was 37%. The cost of medication 

(62%), non-availability of medication in pharmacy (59%), lack of belief in the benefit of treatment (38%) forgetting the 

medication (37%) ,poor provider-patient relationship (25%),  inadequate follow up (23%) and polypharmacy (20%) were  the 

most common causes of non adherence in non adherent patients (p˂ 0.05). Adherent patients to drug treatment were younger, 

living inside Cairo, with higher level of education and nonsmoker. Non-adherent patients had longer morning stiffness 

duration (p=0.013), more tender joints, higher DAS28 and HAQ scores, higher ESR and CRP titer (p<0.001) and higher 

frequency of active synovitis in Doppler ultrasound. They also had significantly more frequency of having medications on 

their expense (p<0.001). After 6 months of follow up and trying to correct the causes of non-adherence, the adherence rate 

increased to 69% and this associated with improvement in disease activity, functional state and ultrasongraphic findings. 

Conclusion: Adherence rate to drug treatment in RA patients at baseline was low (37%). It was associated with higher 

disease activity, functional disability. Patient education, financial support, good physician-patient relationship and 

simplification of the prescription were found to improve the patient adherence to treatment and to control disease activity 

after follow up. [Egypt J Rheumatology & Clinical Immunology,  2016; 4(1): 81-92] 
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INTRODUCTION 
 

Rheumatoid arthritis (RA) is a chronic autoimmune 

disease, with an estimated global prevalence of 1%, 

characterized by joint inflammation that commonly leads 

to irreversible joint damage. The resultant pain and joint 

damage leads to increasingly limited mobility and 

reduced quality of life
1
. Goals of therapy include 

minimizing joint pain and swelling, preventing deformity 

and radiographic damage, maintaining quality of life, and 

controlling extra-articular manifestations. Disease 

modifying antirheumatic drugs (DMARDs) are the 

mainstay of RA therapy
2
. Disease remission will be 

achieved only if patients follow prescribed treatment 

regimens reasonably closely
3
. Adherence to therapy has 

been defined as the extent to which patient’s behavior, 

with respect to taking medication, corresponds with 

agreed recommendations from a healthcare provider
4
. 

Non-adherence is associated with negative consequences 

like disease flares and increased disability
5
. Despite this, 

adherence rates to prescribed medication regimes in 

people with RA are low, varying from 30 to 80%. 

Therefore, improving adherence to therapy could 

dramatically improve the efficacy of medical treatments 

and decrease costs associated with RA
6
. According to the 

World Health Organization (WHO), factors associated 

with non-adherence can be divided into five domains: 

socioeconomic factors; healthcare system factors; 

condition-related factors; therapy-related factors; and 

patient-related factors 
(4)

. To improve adherence among 

RA patients, barriers should be identified and appropriate 

interventions tailored. Strategies targeting the patient, 

provider and external determinants of adherence may be 

used to increase medication adherence
6
. 

The aim of this study was to measure the 

frequency of medication adherence in RA patients and 

to assess factors affecting it, deal with some factors to 

improve adherence and reevaluate after six months.  

 

Original Article 
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PATIENTS AND METHOD 
  

This prospective cohort interventional study 

included one hundred patients with RA under 

treatment, classified according to the American 

College of Rheumatology / European League 

Against Rheumatism (ACR/ EULAR) criteria
(7)

. 

They were selected from the Outpatient 

Rheumatology Clinic at Ain Shams University 

Hospitals between December 2013 and June 2015. It 

included 80 females and 20 males. Their ages ranged 

from 21 to 58 years (mean age was 34.58±8.86 

years) and disease duration ranged from 3 to 8 years 

(mean disease duration was 5±2.6 years). The nature 

of the present study was explained to all participants. 

A verbal informed consent was obtained from each 

patient and after explanation of the study to them. 

Study protocol gained approval of local ethical 

committee of Ain Shams University.  

At baseline, all patients were subjected to full 

history taking and clinical examination. Socio-

demographics data including age, sex, disease 

duration, marital status, education, smoking, 

residence (being inside or outside Cairo), 

employment and access to medications were assessed. 

Assessment of disease activity using Disease 

Activity Score in 28 joints (DAS28)
8
, functional 

ability using Health Assessment Questionnaire 

disability index (HAQ-DI) 
(9)

 and pain using Visual 

Analogue Scale (VAS)
 (10)

 were done at baseline and 

after 6 months at the end of the study. DAS28 score 

was used to stratify disease activity as remission 

(DAS28 ≤2.6), low (DAS28 >2.6 and ≤3.2), 

moderate (DAS28 >3.2 and ≤5.1), or high (DAS28 

>5.1)
8
. Measurement of patients’ adherence to 

treatment was done by Compliance Questionnaire of 

Rheumatology (COR) 
(11)

. The CQR is a 19-item 

rheumatology specific questionnaire assessing 

medication adherence. The CQR total score can vary 

from 0 (complete non-compliance) to 100 (perfect 

compliance). Patients were classified according to 

this into: group I, non-adherent patients (CQR˂  80%) 

and group II, adherent patients (CQR≥ 80%).  Also 

the questionnaire contained questions about the 

reasons that cause non-adherence
11

.  

Laboratory investigations including complete 

blood count (CBC), erythrocyte sedimentation rate 

(ESR) and C-reactive protein (CRP) titer, were 

assessed to all patients at baseline and every visit for 

1year. Rheumatoid Factor (RF) titer, anti-cyclic 

citrullinated (anti-CCP) antibodies titer were assessed 

at baseline only. Power Doppler musculoskeletal 

ultrasound (MSKUS) for both hands to detect the 

maximal area of enhancement in the 

metacarpophalangeal and wrist joints was performed 

using semi-quantitative technique consisting of a 0-3 

scale at baseline and at the end of the study
12

.  

 

Analysis of the data was done at baseline to find 

out reasons for non-adherence followed by trial of 

management of some of it through: 

-  Facilitating the way for getting medications on 

governmental expense. 

-  Improving patient doctor relationship and 

facilitating their communication (e.g. telephone, 

social media) with increasing trust and changing 

wrong beliefs.  

-  Patient (and patients' family if possible) 

education about RA, its complication, RA 

medication and its side effects. 

- Simplification for the plan of management by 

decreasing the number of medications as far as 

possible.  

- Monthly monitoring patient adherence to 

overcome the inadequacy of the follow up 

(Telephone was used when patients couldn’t 

tolerate this frequency). Follow up of the 

patients for 6 months and reevaluation of 

patients' adherence to treatment was studied by 

the same tools at the end of the study.  

 

Statistical Analysis  

The baseline and follow up data were collected, 

tabulated and statistically analyzed. Analysis of data 

was done by personal computer using SPSS 

(Statistical program for social science) under windows 

version 17 as follows: description of quantitative 

variables as mean, standard deviation (SD) and range, 

description of qualitative variables as number (N) and 

percentage. Chi-square test was used to compare 

qualitative variables. Unpaired t-test was used to 

compare two independent groups as regard a 

quantitative variables and paired t-test was used to 

compare groups before and after follow up.  Pearson 

correlation co-efficient rank test was used to rank 

different variables against each other positively or 

inversely. P-value <0.05 was considered significant 

and P ≤0.001 was highly significant. 

 

RESULTS 
 

Baseline adherence of RA patients by 

Compliance Questionnaire of Rheumatology (CQR) 

ranged from 25-95 with a mean of 65.8±19.24 and 

only 37% of the patients were adherent to their 

prescribed treatment which is shown in Table (1). The 
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most common cause of non-adherence in all RA 

patients was the cost of medication being detected 

nearly in half of the patients followed by side effects 

of medication (41%) and non availability of 

medications at hospital pharmacy (Table 2). 

Comparison between both adherent and non-adherent 

RA patients regarding reasons for non-adherence 

showed that non-adherent patients reported 

significantly higher frequencies of most reasons in 

comparison to adherent patients (Table 2, Figure 1). 

The non-adherent patients had significantly more 

frequency of having medications on their expense 

(Table 3).  

Comparison between both adherent and non-

adherent RA patients regarding their socio-

demographic and clinical characteristics at baseline is 

shown in Table 4 and 5. Adherent patients were 

younger, living inside Cairo, with higher level of 

education and nonsmoker. Regarding the clinical data, 

non-adherent patients had longer morning stiffness 

duration (p=0.013), more tender joints (p=0.001), 

higher frequency of moderate and severe disease 

activity, higher DAS and HAQ scores (p=0.001). 

While there was no significant difference regarding 

disease duration, number of swollen joints, although 

the number of swollen joints were higher in non-

adherent patients. In addition, the non-adherent 

patients had higher level of ESR and CRP titer 

(p=0.001) which are markers of disease activity. Anti-

CCP titer was also significantly higher in non-

adherent compared to adherent patients. Regarding 

MSUS, non-adherent patients had statistically 

significant higher frequency of moderate grade of   

vascularity (p=0.046), severe grade of synovial 

hypertrophy (p<0.001), moderate grade of effusion 

(p=0.025) and tendency to have more severe erosion 

(p=0.059) compared to adherent patients.  

After 6 months of follow up (four patients lost 

follow up) with our interventions, assessment of 

adherence of RA patients to treatment by CQR 

revealed significantly increased frequency of adherent 

patients to become 68.75 % while non-adherent 

patients’ frequency was 31.25% (p<0.001) (Figure 2).  

There was significant reduction in the number of 

patients who got their medication on their expense 

after the follow up (p =0.047), highly statistical 

significant decrease in number of tender and swollen 

joint (p<0.001) and statistically significant 

improvement in duration of morning 

stiffness(p=0.025), increased frequency of patients in 

remission and low disease activity (p<0.001), 

decreased frequency of patients with moderate 

(p=0.025) and severe disease activity (p<0.001), 

improvement in mean VAS, HAQ and DAS28 score 

(p<0.001), decrease in ESR and CRP titer (p <0.001) 

(Tables 7 and 8).  MSUS after follow up is shown in 

Table (9). RA patients had significant decrease in 

frequency of effusion, synovial hypertrophy and 

vascularity with their different grades.  Concerning 

erosions, there was statistically increased in frequency 

of patients with mild erosions [30 (31.3%)]. 24 (80%) 

non-adherent patients in comparison to 6 (9.1%) 

adherent patients after follow up had these erosions (p 

<0.001) and all the 60 (90.9%) patients with no 

erosions after follow up were adherent to treatment 

(p<0.001). 

There were statistically significant negative 

correlations between CQR and DAS28 before and 

after follow up (p<0.001) and between CQR and 

HAQ, VAS scores, ESR and CRP after follow up 

(Table 10).  

 

Table 1. Treatment of all RA patients. 
 

Treatment N % 

Prednisolon 81 81 

Hydroxychloroquine 72 72 

Methotrexate 76 76 

Lefluonamide 15 15 

NSAIDs 20 20 

Salphasalazine 4 4 

Biologics 0 0 

 



Alhefny, et al.: Adherence to Drug Treatment in Patients with Rheumatoid Arthritis 

84                                                                                                                                                                                                                Egypt J Rheumatology and Clinical Immunology │Jan  2016 │ Vol. 4 │ Issue 1 

Table 2. Reasons for patients’ non-adherence to medications at baseline. 
 

Total 

(N=100) 

Group І  

(non-adherent) 

(N=63) 

Group ІІ  

(Adherent) 

(N=37)  

% N % N % 

P-value 

1. Cost of medication 49 39 61.9 10 27.0 <0.001 

2. Side effect of medication 41 26 41.3 15 40.5 0.086 

3. Medication load (polypharmacy) 13 13 20.6 0 0.0 0.001 

4. Switching to different brand names. 13 10 15.9 3 8.1 0.052 

5. Non-availability of medication at Ain Shams Hospital pharmacy 37 37 58.7 0 0.0 <0.001 

6. Inadequate follow up  18 15 23.8 3 8.1 0.005 

7. Poor provider-patient relationship. 16 16 25.4 0 0.0 <0.001 

8. Patients’ lack of belief in the benefit of treatment. 24 24 38.1 0 0.0 <0.001 

9. Patient’ lack of knowledge. 9 7 11.1 2 5.4 0.096 

10. Forgetfulness. 30 23 36.5 7 18.9 0.003 

11. Inability of patient to access pharmacy 13 13 20.6 0 0.0 0.001 

 

 
 

Figure 1. Comparison between adherent and non-adherent patients regarding reasons for non-adherence. 
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Table 3. Access to medications in all RA Patients at baseline. 
 

 
Total 

(N=100) 
Group І  

(Non-adherent) 

(N=63) 

Group ІІ 

(Adherent) 

(N=37) 

 

Access to medications 

% N % N % 

P-value 

On governmental expense 54 24 38.1 30 81.1 0.414 

Health insurance 16 11 17.5 5 13.5 0.134 

On patients’ expense 28 26 41.3 2 5.4 <0.001 

Charitable organization 2 2 3.2 0 0.0 0.317 

 

Table 4. Socio-demographic characteristics of the adherent and non-adherent patients at baseline. 
  

Total 

(N=100) 

Group І 

(Non-adherent)  

(N=63) 

Group ІІ 

(Adherent) 

(N=37)  

% N % N % 

P-value 

Sex           

   Female 80 49 77.8 31 83.8 

   Male 20 14 22.2 6 16.2 
0.468 

Age (years)           

   ≤ 30 36 18 28.6 18 48.7 0.044 

   >30-49 58 43 68.3 15 40.5 0.012 

   ≥50 6 2 3.1 4 10.8 0.267  

   Mean±SD 34.58±8.86 38.33±7.67 33.81±6.76 0.014 

Residence           

   Inside Cairo 70 37 58.7 33 89.2 

   Outside Cairo 30 26 41.3 4 10.8 
0.001 

Special habits           

   Non Smoker 92 55 87.3 37 100.0 

   Smoker 8 8 12.7 0 0.0 
0.024 

Occupation           

   Employed 18 10 15.9 8 21.6 

   Unemployed 82 53 84.1 29 78.4 
0.651 

Marital state           

   Married 82 53 84.1 29 78.4 

   Unmarried 18 10 15.9 8 21.6 
0.651 

Parity           

   Having no Children 17 11 17.5 6 16.2 

   Having  children 83 52 82.5 31 83.8 
0.907 

Education           

   Illiterate 36 30 47.6 6 16.2 <0.001 

   Primary school  32 24 38.2 8 21.6 0.003 

   Secondary school and  college graduate 32 9 14.2 23 62.2 <0.001 
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Table 5. Clinical and laboratory characteristics of the adherent and non-adherent patients at baseline. 

  

Total  

(N=100) 

Group І  

(Non-adherent) 

(N=63 

Group ІІ 

(Adherent) 

(N=37) 
Clinical data 

Mean±SD (Range) Mean±SD  Mean±SD  

P-value 

Duration of disease (years) 
5±2.6 

(3-8) 
5.0±1.5  4.2±1.83 0.075  

Morning stiffness duration (Minutes) 
73.74±32.59 

(20-120) 
80.00± 36.20 63.24±22.12 0.013 

Number of swollen joints 
4.1±3 

(3-9) 
4.41± 1.86 3.68±2.14 0.074 

Number of tender joints 
9±4 

(4-20) 
10.24± 3.97 7.00±3.19 <0.001 

Health assessment questionnaire 
1.78±0.52 

(1.0-3.0) 
1.94± 0.50 1.51±0.42 <0.001 

Visual analogue scale 
68.40±19.53 

(40.0-100.0) 
70.63± 21.77 64.59±14.45 0.136 

Laboratory data  

TLC (thousand/ mm3) 
6.9±2.5 

(3.5-13.3) 
7.14±2.67 6.63±2.09 0.325 

Heamoglobin (gm/dl) 
11.6±1.1 

(9-14.5) 
11.72±1.23 11.42±0.90 0.189 

Platelets (thousand/ mm3) 
280.3±66.8 

(144-446) 
273.3±69.71 292.05±60.55 0.178 

ESR (mm/ hour) 
55.5±16.9 

(30-90) 
59.83±17.04 48.03±13.97 0.0001 

CRP titer (mg/dl) 
46.2 ± 26.2 

(6-96) 

52.46± 28.61 

 
35.49±17.19 0.0001 

RF titer (U/ml) 
90.9±80.4 

(8-265) 
100.03±87.18 75.35±65.41 0.139 

Anti-CCP titer (U/ml) 
48.4±36.8 

(8-161) 
55.62±40.08 36.16±26.68 0.010 

DAS 28 score  

   Score 
5.4±1 

(3.5-7.5) 
3.59± 0.50 3.24±0.43 <0.001 

 % N % N % P-value 

Moderate disease activity  

(DAS >3.2 and<5.1) 
54  26 41.3 28 75.7 

High disease activity  

(DAS >5.1) 
46  37 58.7 9 24.3 

<0.001 
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Table 6. Semiquantative Doppler musculoskeletal ultrasound grading of the adherent and non adherent patients at 

baseline. 

  

Total 

(N=100) 

Group I 

(Non-adherent) 

(N=63) 

Group II 

(Adherent) 

(N=37) Doppler MSUS grading 

% N % N % 

P-value 

Vascularity       

  No (0) 40 22 34.9 18 48.6 0.527 

  Grade 1= Mild 40 25 39.7 15 40.5 0.114 

  Grade 2= Moderate 16 12 19.0 4 10.8 0.046 

  Grade 3= Severe 4 4 6.3 0 0.0 0.102 

Synovial hypertrophy       

  Grade 1 24 11 17.5 13 35.1 0.081 

  Grade 2 53 30 47.6 23 62.2 0.228 

  Grade 3 23 22 34.9 1 2.7 <0.001 

Effusion       

  No 43 24 38.1 19 51.4 0.446 

  Grade 1 33 20 31.7 13 35.1 0.223 

  Grade 2 20 15 23.8 5 13.5 0.025 

  Grade 3 4 4 6.3 0 0.0 0.102 

Erosion       

  No 83 51 83.6 32 86.5 0.431 

  Grade 1 7 3 4.9 4 10.8 0.705 

  Grade 2 3 2 3.3 1 2.7 0.564 

  Grade 3 5 5 8.2 0 0.0 0.059 

 

 

Table 7. Access to medications in all RA Patients at baseline and after follow up. 
 
 

Baseline   

(N=100) 

Follow up 

(N=96)  

Access to medications 
N % N % 

P-value 

Treatment on governmental expense 54 54.0 69 71.8 0.091 

Health insurance 16 16.0 14 14.5 0.521 

On  patients’ expense 28 28.0 13 13.5 0.047 

Charitable organization 2 2.0 0 0 0.414 
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Table 8. Clinical and laboratory characteristics of the RA patients at baseline and after follow up. 

 

 Paired Difference Paired Difference t-test 
 

Mean SD Mean SD t p-value 

Basal 4.17 2.00 
Number of swollen joints 

Follow up 0.71 1.25 
3.46 2.14 15.82 <0.001 

Basal 9.04 4.01 
Number of tender joints 

Follow up 1.73 2.19 
7.31 3.55 20.19 <0.001 

Basal 90.36 36.23 Morning stiffness duration 

(Min.) Follow up 73.04 29.76 
17.32 38.60 2.37 0.025 

Basal 68.75 19.75 
Visual analogue scale 

Follow up 37.50 13.99 
31.25 20.38 15.03 <0.001 

Basal 1.77 0.53 Health assessment 

questionnaire Follow up 1.18 0.44 
0.59 0.58 9.99 <0.001 

Laboratory data 

Basal 5.4 1.0  

DAS 

 Follow up 3.1 0.9 
2.3 1.2 12.40 

<0.001 

 

Basal 6.96 2.47 
TLC 

Follow up 7.24 2.72 
-0.28 3.77 -0.73 

0.465 

 

Basal 11.57 1.12 
HB 

Follow up 11.55 1.38 
0.03 1.63 0.16 0.871 

Basal 279.79 67.84 
PLT 

Follow up 271.01 77.35 
8.78 111.13 0.77 0.441 

Basal 55.65 17.13 
ESR 

Follow up 27.92 13.36 
27.73 16.25 16.72 <0.001 

Basal 45.98 26.69 
C-reactive protein 

Follow up 9.01 14.13 
36.97 27.08 13.37 <0.001 

DAS N %  

   Remission (≤2.6) Basal 0 0.0 

 Follow up 29 30.2 
<0.001 

Basal 0 0.0 Low disease activity    

(>2.6 and≤3.2) Follow up 28 29.2 
<0.001 

Basal 54 54.0 Moderate disease activity 

(>3.2 and ≤5.1) Follow up 36 37.5 
0.025 

Basal 46 46.0 High disease activity  

(>5.1) Follow up 3 3.1 
<0.001 
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Figure 2. Frequency of adherence at baseline and after follow up. 

 

 

Table 9. Semiquantative Doppler musculoskeletal ultrasound grading patients at baseline and after follow up. 

 

Baseline (No= 100) Follow up (No=96) 
MSUS 

N (%) N (%) 
P-value 

Vascularity    

   No (0) 40 (40%) 72 (75%) <0.001 

   Grade 1= Mild 40 (40%) 20 (20.8%) 0.006 

   Grade 2= Moderate 16 (16%) 4 (4.2%) 0.013 

   Grade 3= Severe 4 (4%) 0 (0%) 0.14 

Synovial hypertrophy       

   Grade 1 24 (24%) 66 (68.75%) <0.001 

   Grade 2 53 (53%) 22 (22.92%) <0.001 

   Grade 3 23 (23%) 8 (8.33%) 0.009 

Effusion       

   Grade 0 43 (43%) 68 (70.83%) <0.001 

   Grade 1 33 (33%) 26 (27.08%) 0.455 

   Grade 2 20 (20%) 2 (2.08) <0.001 

   Grade 3 4 (4%) 0 (0%)   

Erosion       

   Grade 0 83 (83%) 60 (62.5%) <0.001 

   Grade 1 7 (7%) 30 (31.3%) <0.001 

   Grade 2 3 (3%) 4 (4.2%) 0.671 

   Grade 3 5 (5%) 2 (2.1%) 0.949 
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Table 9. Correlations between CQR after follow up and other parameters. 
  

CQR 
Follow-up 

r P-value 

Age -0.043 0.669 

Duration of disease -0.168 0.094 

DAS28 score -0.424 <0.001 

HAQ -0.437 <0.001 

VAS -0.270 0.007 

ESR -0.404 <0.001 

CRP -0.276 0.005 

 

 

DISCUSSION 
 

In this study the baseline medication adherence 
rate in patients with RA as measured by CQR was 
37%. Estimates of the extent to which patients adhere 
to RA therapy varied between 22% (underuse) and 
107% (overuse). This variation could be attributed to 
differences in the study groups, the type of drugs 
included and methods of assessment

6
. Adherence rates 

in studies using refill dates ranged from 22 to 73%
13-15

, 
adherence rates obtained with Medication Events 

Monitoring System (MEMS) devices ranged from 72 
to 107%

16,17
 and with self report (similar to our study) 

from 50 to 99%.
5,18,19

. 
While many factors influence drug adherence, 

the cost of medications and non availability of drugs at 
hospital pharmacy were the most common in our 
patients. These patients were selected from Ain Shams 

University Rheumatology Clinic which nearly offers 
examination service and medications freely and most 
of patients are having low economic level. Treatment 
of chronic disease like RA with multiple drugs for a 
long time is considered a very big load for them if 
they don’t find it for free at hospital pharmacy 
especially that most of them don’t have medical 

insurance and have the medications on their expense.     
An important factor contributing to non-

adherence in patients with RA in this study was the 
patient’s lack of belief in the benefit of treatment. 
Patients seem to have better adherence when the 
treatment regimen makes sense to them: when the 
treatment seems effective, the benefits seem to exceed 
the risks/costs, and when they feel they have the 
ability to succeed at the regimen

6
. The negative beliefs 

about medications are found closely related to non-
adherence in many studies concerning RA

20-22
. 

In this study, a poor provider-patient relationship 
is found significantly associated with non-adherence. 
This relationship becomes a critical factor in 
determining a patient’s adherence especially in the 

face of medication costs.  A strong relationship means 

development of greater trust with patient’s healthcare 
provider and this will come with good communication 
which will contribute to patients’ understanding 
illness and the risks and benefits of treatment

20,23
.   

Many socio-demographic factors have been 
studied as potential risk factors for non-adherence. In 
this study, Adherent patients were younger, living 
inside Cairo, with higher level of education and 
nonsmoker. Age is not consistently associated with 
medication non-adherence. While some studies 
reported that older patients had better adherence, 
others documented that younger patients tends to be 
more adherers as we found

5,17-19
. Multiple co-

morbidities and complex medical regimens, which are 

both often associated with an increased age, may be 
responsible for non-adherence

6
. A positive association 

between the level of education and adherence was 
found by other studies

24,25
, similar to our findings, 

while van den Bemt et al. found no significant relation 
between level of education and adherence

19
. Patients 

with low literacy level may be unaware about 
potential problems and may have difficulty 

understanding instructions; this ultimately leads to 
decreased adherence and poor medication 
management

26
. While we found that disease duration 

had no relation to adherence similar to many 
authors

18,20,27,28
, others found long standing experience 

of RA may have made the patients more aware of the 
implications of further flares

29
 and others found that 

adherence to medications decreases with time
16,19

. 
In this study, the non-adherent patients were 

having more disease activity and worse radiological 
findings by MSUS. This was in agreement with 
Waimann et al. who found that patients with better 
adherence showed less disease activity

27
 and 

Contreras-Yanez et al. who reported that therapy 

behavior of patients with RA with mild/no disease 
activity and disability was poor and translated into 
disease flares

5
.   
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Knowledge of factors associated with medication 
non-adherence in RA could help health professionals to 
detect the type of adherence-improving interventions

6
. 

In the present study, some reasons for non-adherence in 

the RA patients, which have been discovered at 
baseline, were tried to be corrected through the follow 
up period especially the cost of medication by 
facilitation getting the medication on governmental 
expense, patient education about the disease, risk and 
benefit of treatment, simplification of the plan of 
management, enforcement of the patient-doctor 
relationship and strict follow up. We tried to tailor 
effective interventions to meet patient needs rather than 
offering the same intervention to all patients. The 
effectiveness of these interventions was translated at the 
end of the study into improvement of the adherence of 
the patients from 37% to become 69% as measured by 
CQR. There was improvement of disease activity, 
functional ability and sonographic findings 
corresponding to the improvement in adherence. 
Similar improvement in medication adherence and 
disease activity was reported by many authors in the 
intervention group compared with the control 
group

27,30,31
. This was in contrary to a recent study 

which tested the effect of a motivational interviewing 
programme on medication adherence in RA patients 

and did not demonstrate any significant change to 
patient beliefs about medications or in improving 
medication adherence and this may be due to focusing 
on patient-related factors only

32
. Other interventional 

studies failed to improve medication adherence were 
reported

33,34
. Most of this interventions were 

educational depends on enhancing patient knowledge 

and understanding of their disease but education alone 
is insufficient to increase medication adherence. Non-
adherence is also caused by other types of factors 
according to the WHO. In addition, interventions that 
target adherence are needed to be tailored to patients’ 
needs and reasons for not taking medications

6
. By 

targeting multiple factors of non-adherence in this study 
according to patients’ reasons, a better medication 
adherence and better disease control were achieved.  

In conclusion, adherence rate to drug treatment 
in RA patients at baseline was low (37%). This was 
associated with higher disease activity, functional 
disability. Patient education, financial support, good 
physician-patient relationship and simplification of the 
prescription were found to improve the patient 
adherence to treatment and to control disease activity 
after follow up.    
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