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activity as measured by DAS-28. Except belief 
about medication no other socio-demographic and 
disease related factors were associated with adher-
ence level. Higher adherence was associated with 
stronger perceptions of necessity of treatment and 
less concerns about treatment. 

Conclusion: Frequency of low adherence among 
RA patients was high and patients with lower 
medication adherence tended to have higher dis-
ease activity. The strongest relation with adher-
ence was found to be beliefs about the necessity of 
the medication and it is modifiable. This provides 
hope to improve adherence.
Key words
Rheumatoid Arthritis; Medication adherence; Dis-
ease activity.

Introduction
RA is an autoimmune disorder of unknown etiolo-
gy characterized by symmetric, erosive synovitis 
and in some cases, extra-articular involvement 
with a prevalence of approximately 1%1,2. Incom-
pletely controlled RA results in severe progressive 
joint damage, functional disability, morbidity, and 
increased mortality3. Drug therapy is the corner-
stone of this disease management and it is likely 
that good adherence is required for the full benefit 
of therapy4. Current guidelines recommend treat-
ing the majority of RA patients with DMARDs 
within three months of diagnosis. When taken as 
prescribed, these medications can result in remis-
sion of the disease as evidenced by normal tests of 
inflammation, lack of joint pain and swelling, and 
lack of radiographic progression of the disease. 
Remission of the disease achieves the goals of 
therapies, which are to prevent damage to joints, 
maintain functional status, and decrease pain5. 
However, it is well established that DMARDs can 
take months to exhibit noticeable therapeutic ben-
efits and can sometimes have unpleasant side ef-
fects that prompt patients to stop taking them6-8.
Medication non-adherence is influenced by differ-
ent factors. Only a few factors showed strong evi-
dence of association while most of the factors either 
showed conflicting or no association in different
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Abstract
Background: Non-adherence in patients with 
Rheumatoid Arthritis (RA) using Disease Modify-
ing Antirheumatic Drugs (DMARDs) will not on-
ly affect the patient’s disease activity, but also the 
rheuma-tologist’s treatment decisions, and lead to 
higher health care costs. Poor adherence has been 
shown to be linked to different factors in different 
studies. There is paucity of study among the RA 
patients of Bangladesh in this issue. This study 
was conducted to evaluate the factors influencing 
adherence to DMARDs and its effects on disease 
activity in RA patient.

Materials and methods: It was a hospital based 
cross-sectional study. Total 107 diagnosed cases 
of RA, on DMRDs at least for 3 months were in-
cluded from Rheumatology Clinics of Medicine 
and Physical Medicine Department of Chittagong 
Medical College Hospital (CMCH) from January 
2018 to December 2018. Severity of RA was as-
sessed by Disease Activity Score (DAS-28) while 
drug adherence was measured by Morisky Medi-
cation Adherence Scale-8 (MMAS-8) question-
naire. The Beliefs about Medicines Questionnaire 
(BMQ) was used to assess beliefs about the neces-
sity of medication and concerns about it. 

Results: Out of the 107 RA patients there was fe-
male predominance with a male to female ratio of 
1:2.15 and mean age was 45.53±12.13 years with 
a range of 18-69 years. Non-adherence with 
DMARDs was found among 80.4% of cases. Non 
adherent patients had significantly higher disease 
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studies9-12. A recent meta-analysis of 96 peer-re-
viewed studies involving over 24 000 patients 
across 24 long-term conditions and 18 countries 
showed that non-adherence was related to patients 
beliefs about medicines, measured by the Beliefs 
about Medicines Questionnaire (BMQ)13. These 
studies indicated that there was often some dis-
connect between the patients and prescribers view 
of the medicine. Many patients doubted their per-
sonal need for the treatment or harbored concerns 
and these beliefs are associated with non-adher-
ence13.
Cornerstone of management of RA in Bangladesh 
is the use of DMARDs. There are not many stud-
ies in the Bangladeshi literature that examine the 
factors that influence DMARDs adherence in RA 
and there are few reliable data regarding the prev-
alence of adherence problem among RA patients 
or the variables that influence adherence. Identify-
ing the factors that are associated to DMARDs ad-
herence would allow the development of strat-
egies to improve treatment outcome. In this con-
text, we conducted this study to determine the ad-
herence level to DMARDs among the RA patients 
attending in CMCH and to identify the factors in-
fluencing adherence. 

Materials and methods
This was a cross sectional observational study 
conducted at different Rheumatology Clinics of 
CMCH from January 2018 to December 2018. 
Ethical review committee of CMC approved the 
study. A total of 107 diagnosed patients with RA 
as per American College of Rheumatology 2010 
criteria were included. All patients had been on 
DMRDs for at least three months. Patients had 
malignancy or any other chronic diseases like hy-
pertension, diabetes, asthma, COPD, osteoarthri-
tis, CLD, dementia or acute confusional state, 
pregnant and lactating women and those who re-
fused to participate were excluded from the study. 
After informed consent a pre-tested questionnaire 
was completed by the researcher. Demographic 
and socioeconomic data were recorded. Disease 
activity on the current visit was calculated by 
DAS 28 which has four variables; tender joint 
count, swollen joint count, patient pain visual ana-
logue scale and erythrocyte sedimentation rate. 
Concomitant non-steroidal anti-inflammatory 
drugs and steroids taken by patient were noted.

Adherence Measurement: MMAS-8 is a generic 
self-reported, medication-taking behavior scale 

used for a wide variety of medical conditions 14. It 
consists of eight items focusing on past medica-
tion use patterns with a scoring scheme of “Yes” = 
1 and “No” = 0 for the first seven items except 
item number five in which the values “Yes” and 
“No” are reversed and for the last item a five-
point Likert response is used with options 
“never”, “once in a while”, “sometimes”, 
“usually” and “always.” In this Likert scale, val-
ues ranging from 0 to 1 were given at a specified 
interval of 0.25 with “0” given for “never” and 
“1” given for “always”. The items are then sum-
med to give a range of scores from low adherence 
to high adherence with a maximum score of 8. 
Adherent was labeled if the MMAS - 8 score was  
≤2 and if the MMAS - 8 score was > 2 it was la-
beled as Non-adherent. 

The Beliefs about Medicines Questionnaire: It 
is a self-administered questionnaire, which assess-
es cognitive representations of medication. It 
comprises 2 scales: the BMQ-Specific which as-
sesses representations of medication prescribed 
for personal use and the BMQ-General which as-
sesses beliefs about medicines in General13. This 
questionnaire consists of 2 parts: 

i) The BMQ-Specific : An 10-item questionnaire 
incorporates 2 subscales, the Specific-Necessity 
subscale assessing patients’ beliefs about the ne-
cessity of prescribed medication (e.g “My health, 
at present, depends on my medicines”, “my medi-
cines protect me from becoming worse”) and the 
Specific-concern subscale which addresses their 
concerns regarding potential adverse outcomes 
from its use (e.g “I sometimes worry about the 
long-term effects of my medicines”, “These medi-
cines give me unpleasant side effects”). 
ii) The BMQ-General : An 8-item questionnaire, 
which also comprises 2 subscales, the General-
Harm and the General-Overuse subscale. The 4 
item General-Harm subscale  assessing patients’ 
general beliefs and concerns about potential harm 
of medicines and the degree to which they are per-
ceived by the individual as being harmful (e.g 
“Medicines do more harm than good”, “All medi-
cines are poisonous”) and the General-Overuse 
subscale which addresses patients’ considerations 
regarding certain aspects of medication overuse, 
such as healthcare providers’ over-investment of 
trust in medicines or over administration of medi-
cines due to lack of time (e.g “Doctors use too 
many medicines”, “Doctors place too much trust 
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on medicines”). Respondents indicate their degree 
of agreement with each individual statement about 
medicines on a 5-point Likert scale, (1=strongly 
disagree to 5=strongly agree). Scores obtained for 
the individual items within each scale are summed 
to give a scale score with higher scores indicating 
stronger beliefs in the concepts represented by the 
scale. BMQ and MMAS-8 section of CRF 
were translated from its original English form 
to local language (Bengali) by following 
Guidelines for the Process of Cross-Cultural 
Adaptation of Self-Report Measures15.
In addition, data on demographic and socio-eco-
nomic variables were collected (For example age, 
sex, education level, numbers of children, children 
at home, marital status, employment status, race, 
place of residence) alongside.
SPSS 23 was used for data processing and analy-
sis. Continuous variables were reported as means 
and standard deviation or as medians and Inter-
quartile Ranges (IQR) according to their distribu-
tions. Between groups comparison for all continu-
ous variables were done by Mann-Whiteny U test 
as distribution was not normal except age, for 
which independent sample t test was used. Cate-
gorical variables were expressed as count and per-
centages and comparisons were done by Chi 
square test or Fisher exact test as appropriate. 
Correlation coefficient among adherence status 
and RA disease activity score was calculated. 
Multivariate analysis was performed to explore 
how a number of variables might jointly affect ad-
herence behavior. All social demography and dis-
ease related variables were entered into a logistic 
regression model with the dichotomous adherence 
evaluated by the MMAS-8 as the dependent varia-
ble. Statistical significance was defined as p < 
0.05 and confidence interval set at 95% level.

Results
The characteristics of the study population are 
shown in Table I. Mean age was 45.53 ± 12.13 
years. Females were 68.2%. Over all non adher-
ence rate was 80.4% (86/106) (Not shown in the 
figure). Age, gender, level of education, marital 
status, monthly family income, smoking behavior, 
duration of RA and current number of drugs was 
not significantly different between adherent and 
non adherent patients. However patients who ful-
filled the criteria for non adherence had increased 
disease activity score DAS 28 (p value < 0.001). 

Table I: Characteristics of the 107 patients with 
RA and their level of adherence.

Data are presented either in frequency (Percent-
age) or mean ±SD or median (IQR) as appropri-
ate. Significant values are in bold face.

Reported answers to MMAS-8 are presented in 
Table II. Slightly more than three fourth (78.5%) 
of the participants reported that they sometimes 
forgot to take their medications, about half of the 
(51.4%) participants reported that they did not 
take their medications on at least one occasion in 
the 2 weeks before the interview, 89.7% of the 
participants reported taking all of their medica-
tions on the day before the interview.

Characteristics 	 Total	 Adherent	 Non-Adherent	 p value  
	 	 (n=107)	  (n=21)	 (n=86)

Age (Years)	 45.53±12.13	 45.76±14.64	 45.48±11.53	 0.869
Sex 	 	 	 	 	
	 Female	 73 (68.2)	 12 (57.1)	 61 (70.9)	 0.222
	 Male 	 34 (31.8)	 9 (42.9)	 25 (29.1)	
Residence 	 	 	 	 	
	 Rural 	 45 (42.1)	 5 (23.8)	 40 (46.5)	 0.006
	 Urban 	 62 (57.9)	 16 (76.2)	 46 (53.5)	
Education 	 	 	 	 	
	 Illiterate 	 53 (49.5)	 9 (42.9)	 44 (51.2)	
	 Primary 	 15 (14.0)	 1 (4.8)	 14 (16.3)	 0.236
	 SSC	 33 (30.8)	 10 (47.6)	 23 (26.7)	
	 HSC & above	 6 (5.6)	 1 (4.8)	 5 (5.8)	
Monthly family income
BDT	 	 	 	
	 <10,000	 32 (29.9)	 4 (19.0)	 28 (32.6)	
	 10,000-19999	 56 (52.3)	 11 (52.4)	 45 (52.3)	 0.253
	 ≥20,000	 19 (17.8)	 6 (28.6)	 13 (15.1)	
Marital status	 	 	 	
	 Single 	 20 (18.7)	 3 (14.3)	 17 (19.8)	 0.723
	 Married 	 87 (81.3)	 18 (85.7)	 69 (80.2)	
Smoking behavior	 	 	 	
	 Never or former 	 94 (87.9)	 18 (85.7)	 76 (88.4)	 0.738
	 Current smoker 	 13 (12.1)	 3 (14.3)	 10 (11.7)	
Disease duration (Years) 	 4 (2-7)	 3.5 (2.0-5.1)	 4 (2.0-8.0)	 0.158
Treatment duration (Years)	 3 (1-6)	 2.5 (0.96-4.89)	 3 (2.0-6.85)	 0.338
No. of currently taking drugs	 5 (4-6)	 4 (4-5.25)	 5 (4-6)	 0.284
Tender joint count 	 6 (2-10)	 0 (0-0.50)	 7.5 (4-10)	 <0.001
Swollen joint count 	 0 (0-4)	 0 (0-0)	 0 (0-4)	 <0.001
DAS-28	 4.51 (3.22-5.19)	 2.10 (1.61-2.75)	 4.67 (3.83-5.35)	 <0.001
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Table II: Self reported medication adherence be-
havior of study participants as determined by the 
MMAS-8.

MMAS-8: Morisky 8-item Medication Adherence 
Scale.

The majority of the participants endorsed the be-
liefs that, their current health depended on their 
medication and that, their medications kept them 
from getting worse. Concerns about medicines 
were also reported. Many participants indicated 
that they are worried about being obliged to take 
their medicines and about becoming too much de-
pendent on their medications. Many patients en-
dorsed the belief that physicians have too much 
trust in medicines and that most medicines are ad-
dictive. However, few patients endorsed beliefs 
that medications were harmful (Table III).

Table III: Percentage of respondents agree-
ing/strongly agreeing with Beliefs about Medi-
cines Questionnaire (BMQ) statements.

Analysis of belief scores using Mann-Whitney 
test showed that adherent participants had signifi-
cantly higher specific-necessity belief, lower spe-
cific-concern belief and lower general-overuse be-
lief and lower general-harm belief compared with 
non-adherent participants (Table IV). The overall 
specific-necessity score was higher than the con-
cerns score.

Item	 Answered yes 
	 	 n (%)

Do you sometimes forget to take your pills? 	 84 (78.5%)

People sometimes miss taking their medicines 
for reasons other than forgetting. Thinking over 
the past two weeks, were there any days when 
you did not take your medicine?	 55 (51.4%)

Have you ever stopped taking your medicine 
without telling your doctor because you felt 
worse when you took it? 	 41 (38.3%)

When you travel or leave home, do you 
sometimes forget to bring along your medicine?	 66 (61.7%)

Did you take all your medicine yesterday?	 96 (89.7%)

When you feel like your symptoms are under 
control, do you sometimes stop taking your 
medicine? 	 57 (53.3%)

Taking medicine every day is a real problem 
for some people. Do you ever feel that it is 
difficult for you to continue your treatment?	 73 (68.2%)

How often do you have difficulty remembering 
to take all your medicine?	

a.	Never 	 19 (17.8%)

b.	Once a while 	 53 (49.5%)

c.	Sometimes 	 23 (21.5%)

d.	Usually 	 11 (10.3%)

e.	All the time 	 1 (0.9%)

BMQ items	 Agreeing or 
	 	 strongly agreeing
BMQ-Specific  	

Specific-Necessity (BMQ-SN) 	

	 My health, at present, depends on my 
	 medicines 	 84 (78.5%)

	 My life would be impossible without my 
	 medicines 	 69 (64.5%)

	 Without my medicines I would be very ill 	 75 (70.1%)
	 My health in the future will depend on my 
	 medicines 	 63 (58.9%)

	 My medicine protect me from becoming worse. 	83 (72.9%)

 Specific-Concern (BMQ-SC) 	

	 Having to take medicines worries me 	 62 (57.9%)
	 I sometimes worry about long-term effects 
	 of my medicines 	 49 (45.8%)

	 My medicines are a mystery to me 	 23 (21.5%)

	 My medicines disrupt my life 	 24 (22.4%)

	 I sometimes worry about becoming too 
	 dependent on my medicines. 	 60 (56.7%)

BMQ-General  	
General-Overuse (BMQ-GO) 	
	 Doctors use too many medicines 	 39 (36.4%)

	 Natural remedies are safer than medicines 	 48 (44.8%)

	 Doctors place too much trust on medicines 	 70 (65.4%)

	 If doctors had more time with patients they 
	 would prescribe fewer medicines. 	 69 (60.7%)

 General-Harm (BMQ-GH) 	
	 People who take medicines should stop their 

	 treatment for a while every now and again 	 21 (19.6%)

	 Most medicines are addictive 	 58 (54.2%)

	 Medicines do more harm than good 	 31 (28.9%)

	 All medicines are poisons. 	 43 (40.2%)
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Table IV: Association between BMQ score and 
DMARDs adherence among RA patients.

Multivariate analysis with adjustment of all these 
factors showed that patients who had higher ne-
cessity beliefs had lower odds of being non adher-
ent. On the other hand, patients who had higher 
concern beliefs had higher odds of being non ad-
herent (Table V).

Table V: Independent factors associated with non-
adherence using binary logistic regression analysis.

CI: Confidence Interval. Significant p values are 
in bold face.

In the present study disease activity was positively 
related with MMAS score (Correlation coeffi-
cient: 0.576, p value: <0.001). DAS-28 score in-
creases (Indicating higher disease activity) as the 
MMAS-8 score increases (Indicating higher non-
adherence) (Not shown in graphs/Tables).

Discussion
Nowadays, medication adherence is a major con-
tributor to treatment outcomes for chronic health 
conditions. The objective of this cross sectional 
study was to investigate the medication adherence 
to DMARDs and the association of this with dis-
ease

activity among RA patients as well as to evaluate 
the factors related to non-adherence. One hundred 
seven RA patients attending the CMCH, the 2nd 
largest government tertiary care hospital in Ban-
gladesh, were studied for this purpose.  

Adherence rate to DMARDs of this study popula-
tion was 19.6% as evaluated by MMAS-8 scale. 
We do not have local studies to show exact figures 
for adherence to DMARDs in our RA patients. 
However, inadequate medication adherence is 
common in clinical practice; especially in RA, 
and rates of adherence to DMARDs are highly 
variable, ranging from 30% to 107% for conven-
tional DMARDs16. Small, heterogeneous samples 
in different studies, multiple indicators of medica-
tion adherence used may have contributed to the 
variable rates reported by these studies17. More-
over Pasma et al noticed that non-adherence pro-
portions per DMARD also increased over time, 
and non-adherence proportions were highest for 
sulfasalazine18. In our study median disease dura-
tion was 4 years and it might be a cause of such 
low adherence rate to DMARDs.  

Adherence is believed to be the main contributor 
to treatment outcome in many clinical settings19. 
Likewise, non-adherence to medications generally 
worsens outcomes of treatments, leading to in-
creased risk of adverse medical events, more con-
sultations with physicians, higher rates of hospi-
talization and increased health care costs20. In our 
study, disease activity is positively related with 
drug non-adherence and it was highly significant 
(p value: <0.001). This was in agreement with a 
current systematic review and meta-analysis of 
seven studies involving 1,963 participants to in-
vestigate a relationship between medication ad-
herence and disease activity in RA patients which 
suggested that RA patients with higher medication 
adherence tended to have lower disease activity21. 
Though, the results of the meta-analysis indicated 
that there was no significant difference between 
medication adherent and non-adherent patients in 
SJC, VAS and CRP and only a significant differ-
ence was observed between medication adherent 
and non-adherent groups in ESR was. In contrast 
to that study, in our RA patients all of the parame-
ters to calculate DAS-28 were significantly lower 
in adherent group in comparison to non adherent 
group. 

BMQ items 	 Adherence level to DMARDs	 p value 
	 Adherent	 Non-adherent 
	 (n=21)	 (n=86)	

Specific-Necessity	 19 (18-20)	 16 (14.5-17)	 0.043
Specific-Concern	 14 (14-16)	 16 (15-18)	 0.049
General-Overuse	 11 (9-13)	 13 (11-15)	 0.044
General-Harm	 12 (11-15)	 15 (12-17)	 0.048

Variables	 Odds ratio (95% C.I.)	 p value

Age, <60 yrs vs. ≥ 60 yrs	 0.89 (0.14-10.01)	 0.891
Sex, Female vs. Male	 0.35 (0.02-8.09)	 0.778
Residence, Rural vs. Urban	 0.56 (0.01-3.01)	 0.089
Marital status, Single vs. Married	 0.84 (0.14-2.1)	 0.723
Education 	 	
    Illiterate vs. Primary	 0.58 (0.01-12.1)	 0.897
    Illiterate vs. Secondary	 0.43 (0.01-13.1)	 0.567
    Illiterate vs. HSC & above	 0.38 (0.01-12.1)	 0.245
Monthly family income, BDT	 	
    <10,000 vs. 10000-19999	 0.29 (0.06-1.38)	 0.121
    <10000 vs. ≥20000	 0.06 (0.01-0.70)	 0.024
Specific-Necessity score	 0.79 (0.59-0.93)	 0.046
Specific-Concern score	 1.53 (1.10-2.13)	 0.011
General-Overuse score	 1.31(0.96-1.09)	 0.088
General-Harm score	 0.86 (0.67-1.01)	 0.220
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Out of the 107 RA patients there was female pre-
dominance with a male to female ratio of 1:2.15. 
Mean age was 45.53±12.13 years. About half of 
the patients were illiterate. Most of them were 
married and had a median monthly family income 
was BDT 10000. These demographic and socioe-
conomic distributions of RA patients are similar 
with local and regional studies22,23. 

In the current study, we failed to identify any as-
sociation between drug adherence and demo-
graphic factors (Age, sex, place of residence), so-
cio-economic factors (Education level, marital sta-
tus, and smoking behavior) disease characteristics 
(Disease duration, number of drugs). Over the 
past 30 years, a substantial number of reports have 
been published about medication adherence. In 
most of these studies, emphasis was made on the 
relationship between demographic/clinical varia-
bles and adherence. However, it seems that most 
demographic and clinical variables had no or lim-
ited predictive ability to explain variations in ad-
herence19,24. 

The other approach which successfully explained 
a great portion of medication non-adherence 
among patients with chronic diseases was behav-
ioral models. Several studies have successfully 
shown good correlation between beliefs about 
medicines and medication adherence. In the cur-
rent study, we also found correlation between be-
lief about medicine and medication adherence as 
assessed by BMQ21. A relevant study in this issue 
concluded that increased awareness of the pa-
tient’s beliefs about medicines is needed and that 
health care providers should encourage patients to 
express their views about medicines in order to 
stimulate concordance and adherence to medica-
tion25. A study carried out in United States to ex-
amine the relationships between beliefs about 
medications, health literacy and self reported 
medication adherence concluded that patients who 
had negative beliefs about medications reported 
low medication adherence26. 

In our study, patients strongly endorsed beliefs 
that medications are necessary for their health, but 
also reported concerns about taking medications 
on a regular basis. Since 45.8% expressed con-
cerns about long term effects of taking medica-
tions, it is important for health professionals to be 

aware of these concerns and direct patients’ edu-
cation and intervention to minimize such concerns 
and consequently minimize non-adherence. Pa-
tients who take medications for chronic illness 
need to know that their medications are not addic-
tive and that medication have an acceptable safety 
profile for long term use. A study investigated be-
liefs about medications held by people with RA 
found that age and level of formal education had a 
weak negative association with specific concern 
scores. The authors of the study concluded that 
most people with RA have positive beliefs about 
the necessity of their medication. However, levels 
of concern were high and associated with help-
lessness and non-adherence27. 
A meta analysis obtained by reviewing 94 studies 
regarding adherence related beliefs about medi-
cines demonstrated that, the higher adherence was 
associated with stronger perceptions of necessity 
of treatment, and fewer concerns about treat-
ment13. In our study, analysis showed significant 
association between adherence and specific neces-
sity and specific concern. It was interesting to find 
that medication adherence was not associated with 
the number of medications used. This might em-
phasize the idea that it is not the number of medi-
cations that affects adherence, rather it is the be-
lief that medicines are important for one’s life 
which determines the level of adherence. There-
fore, assessment of medication beliefs may be im-
portant for success of medication improvement 
strategies. Health care providers should address 
the patient’s beliefs about medications in the hope 
of improving medication adherence.

Limitation
Caution should be exercised in generalizing our 
study’s findings due to the use of purposive sam-
ple from one institution. The sample size used in 
our study was relatively small. Moreover, the 
cross sectional design of the study prevents con-
clusions about the causality of the associations we 
observed. For example, we cannot be sure wheth-
er concerns about medications lead to non-adher-
ence or whether non-adherence leads to greater 
concerns. 

Conclusion
The results of the present study indicate that non-
adherence is a serious problem in the treatment of 
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RA and it is associated with higher disease activi-
ty. BMQ is a useful tool to identify psychological 
factors that are linked to non-adherence in patients 
with RA. Stronger belief in the necessity or con-
cern of one’s medications is significantly associat-
ed with high adherence and that assessment of 
medication belief is important in understanding 
adherence of chronic medication users. The BMQ 
may identify people at risk of poor adherence pro-
viding opportunities to improve adherence. Clini-
cians should ask about medication adherence dur-
ing every consultation and should engage with in-
dividual patients to identify specific factors that 
may be responsible for poor adherence behavior. 

Recommendation
Future studies should use the BMQ to screen pa-
tients to identify those who are at high risk of 
non-adherence and map their treatment plan ac-
cordingly.
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