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ABSTRACT

Background: The need for ongoing treatment to manage immune-mediated inflammatory
diseases is a challenge for health care providers, as there is always an attempt to achieve
clinical remission as much as possible.

Objective: This study aimed to estimate the prevalence of non-adherence to biological drugs
and factors affecting it among patients in Duhok governorate-lrag.

Patients and Methods: A cross-sectional questionnaire-based study was conducted between
December 2018 to October 2019 at the specialized center of rheumatic disease and medical
rehabilitation in Duhok city. One hundred forty-four patients who lived in Duhok governorate
out of 216 registered cases were included, each with the established disease for at least 12
months, and had been taking biological drugs (Etanercept, Infliximab, and Adalimumab) with
or without conventional drugs for at least three months were involved in this study. Disease
activity scales as appropriate to each disease were used, with using a medication adherence
scale to assess the adherence to medications.

Results: From the total of 144 patients included in this study, 134 (93.1%) of them were non-
adherent compared to only 10 (6.9%) of patients who were adherent to medication intake.
Significant associations existed between adherence to the medications and different factors.
These factors with the corresponding percentages of non-adherence were as follows: age
between 30-39 (34.3%), Iilliterate/ primary education (56.0%), unemployed (64.9%), no
ability to buy biologic drugs (82.1%), etanercept users (71.6%) and (56.7%) were using
biological drugs for less than four years.

Conclusion and recommendation: With the existence of multiple factors effect on
adherence to medications and due to the inconsistency of these factors, routine measurements
of adherence to medications are essential in achieving the desired therapeutic goal.
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he requirement of immune-mediated management  makes  adherence  to

inflammatory  diseases  (IMIDs), therapeutics regimen essential and forms a
which involve rheumatoid arthritis (RA), critical challenge facing the health-care
ankylosing  spondylitis  (AS), psoriasis providers23. Non-adherences to treatment
(PsO), psoriatic arthritis (PsA) and results in enhancement and recurrence of
inflammatory  bowel disease  (IBD) the disease activity, decrease the efficacy
particularly Crohn’s disease (CD) and of treatment, reducing the quality of life
ulcerative colitis (UC)! to the persisting and even results in increased use of
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resource and costs of the health-care
system?.

The definition of medication adherence, as
reported by the World Health Organization
(WHO) is “the degree to which the
behavior of the patient in terms of
medication, following of a diet or changes
in lifestyle is consistent with the
recommendations agreed with the health-
care  professional’’.  The  reported
adherence rates of IMIDs, based on
methods of assessing the adherence and
drugs taken, are as follow: RA (21-99%),
PsO(22-67%), CD or UC (28-96%)2. It
exceeded 100% when there was taking
more than the prescribed amounts of
drugs®. Good adherence is about taking off
80% or more of prescribed drugs over the
length of study>.

The presence of multifactorial barriers to
adherence and changing of these factors
over the course of the disease need long-
term use of pharmacotherapy®. WHO has
identified several factors associated with
non-adherence; social-economic, health-
care system, condition, therapy, and
patient-related factors®. Based on patient’s
attitude, non-adherence to treatment can be
either non-intentional when there is an
intention to take the drug, but the patient
cannot take it because of forgetting,
complex therapeutics regimen or inability
to buying the drug and the intentional type,
based on a decision made by the patient
about stopping their medication or
modifying the dosage regimen, depending
on patient’s belief 49,

Methods of assessment the adherence sit a
challenge, as there is a requirement for a
method that is ideal, simple, valid, reliable,
reproducible, and has specificity to any
changes in adherence’. Recently, there is
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no single method with such characteristics,
but more than one method exists, each
with unique characteristics and
limitations’. The available methods are (1)
Subjective; the simplest method, often
used, includes self-report by patient and
estimation by the physicians of patients’
adherence. (2) Direct objective; methods
of measuring and monitoring serum drug/
metabolite levels or biological markers. (3)
Indirect, the most commonly used and
include  pharmacy  refills, electronic
monitoring, tablet counts, and
questionnaires®. The current study was
undertaken to identify the most common
factors of non-adherence to biological
drugs by using the indirect method through
face to face reported questionnaire.

PATIENTS AND METHODS

A cross-sectional  questionnaire-based
study was conducted between December
2018 to October 2019 at the specialized
center of rheumatic disease and medical
rehabilitation in Duhok governorate Irag-
Kurdistan Region according to the
scheduled visit of the center and approved
by the local ethical committee (decision
number: 27112018-9/03.11.2019).

A total of 144 out of 216 patients
registered in the center were included in
this study according to the inclusion
criteria which include: patient who lived in
Duhok governorate of either gender with
established IMIDs for at least 12 months
and had been taking for at least three
months a biological drugs (etanercept,
infliximab or adalimumab) with or without
conventional drugs like, steroids,
nonsteroidal anti-inflammatory  drugs
(NSAIDs) and other disease modifying
anti-rheumatic drugs.



Duhok Medical Journal

Volume 14, Issue 1,2020

Demographics and clinical characteristics
of the patients were recorded either from
patients themselves or from their clinical
file, and the study also assesses adherence
to medication according to the disease
activity statues, Patient Activity Scale-II
(PAS-Il) as recommended by the
American College of Rheumatology
(ACR) was used to assess most recent
disease activity of rheumatic diseases?,
Crohn’s Disease Activity Index (CDAI)®
for CD and partial Mayo score(PMS)10 for
UC. The sources for scales’ items and their
calculations were available onlinell.12,
After that, categorization of the patients
into two groups as remission/low or
minimum disease activity (LDA)group and
moderate disease activity (MDA)/high
disease activity (HDA) group.

The medication adherence scale (MAS) in
the Kurdish version was used to assess
adherence. The scale's questionnaire was
translated into the Kurdish language by
two bilingual Kurdish lecturers, according
to international guidelines at the college of
pharmacy/ University of Duhok (UOD), to
eliminate any error that may occurl314.15,
The content validity (face validity) of the
language appropriateness was performed
by a group of the specialist; three of them
were from the college of pharmacy/UOD.
This scale was similar to the English/
Arabic version of the Iraqgi Anti-Diabetic
Medication Adherence Scalel®. It had 8
items, the question one to three answered
on a 5-pont Likert’s scale; never =1.00,
rarely =0.75, sometimes =0.50, most
times=0.25 and always =0.00)16. While the
question four to eight had either yes or no

answer; yes=0 and no=1 except for
question four where yes=1 and no=0, the
total score was range from 0 to 8; <6=low
adherence, 6-<8=medium adherence and
8=high adherence. Patients who had a low
or a moderate rate of adherence were
considered as non-adherent6,

STATISTICAL ANALYSES

By using SPSS 24, statistical software for
the description of data in terms of mean,
standard deviation (SD), frequency (Freq.)
and percentage (%). Using the chi-square
(X2) test to assess significance between
categorical variables. Where applicable p-
value of < 0.05 was considered as

statistically significant.

RESULTS

The mean age of the study group (n=144)
was (41.81+£12.16 vyear), (54.9%) was
either illiterate or had primary education,
(61.8%) was unemployed, (78.5%) had no
ability to buy biological drugs and (66.7%)
was non-smokers (Table 1). As shown in
table 2, (44.4%) of males aged between
(30-39) years old and (27.8%) of females
aged between (50-59) years old.While the
diagnosis of the study group (table 2) were
either RA (41.7%), AS (38.9%) and other
conditions  (19.4%); either non-specific
spondyloarthritis,  seronegative  arthritis,
PsA, CD, UC and enteropathic arthritis,
where (73.6%) of males had AS, and
(77.8%) of females had RA.
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Table 1: Socio-demographic characteristics of the study group, (n=144)

Items Freq. (%)
Age (years)

Mean £ SD 41.81+ 12.16
(range) (69-20=49)

Educational status
Iliterate/primary
Intermediate/secondary
Institute/university

79 (54.9%)
36 (25.0%)
29 (20.1%)

Employment status

Unemployed 89 (61.8%)
Employed 55 (38.2%)
Ability to buy biologic drugs

Yes, sometimes 31 (21.5%)
No 113 (78.5%)
Smoking status

Yes 48 (33.3%)
No 96 (66.7%)

Freq.: frequency, %: percentage, n= patient number.

Table 2: Diagnosis of rheumatoid arthritis (RA), ankylosing spondylitis (AS) andother clinical conditions
with their age distribution among males and females of the study group (n=144).

Items Male Female Total
Freq. (%0) Freq. (%) Freq. (%)
Age range (years) 20-29 17 (23.6%) 4 (5.6%) 21 (14.5%)
30-39 32 (44.4%) 18 (25.0%) 50 (34.7%)
40-49 13 (18.1%) 17 (23.6%) 30 (21.0%)
50-59 8 (11.1%) 20 (27.8%) 28 (19.4%)
60-69 2 (2.8%) 13 (18.0%) 15 (10.4%)
Total 72 (100.0%) 72 (100.0%) 144 (100.0%)
Diagnosis RA 4 (5.6%) 56 (77.8%) 60 (41.7%)
AS 53 (73.6%) 3 (4.2%) 56 (38.9%)
*Qthers 15 (20.8%) 13 (18.0%) 28 (19.4%)
Total 72 (100.0%) 72 (100.0%) 144 (100.0%)

Freq.: frequency, %: percentage, n= patient number.
* Others :non-specific spondyloarthritis, seronegative arthritis, psoriatic arthritis, Crohn’s
disease, ulcerative colitis and enteropathic arthritis.

Table 3 illustrates (61.1%) had no family
history, (40.3%) had a disease duration of
more than or equal to 10 years and
(60.4%) had MDA/ HDA status, the results
of PAS IlI, CDAI, and PMS scales as
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appropriate to their clinical conditions. The
majority of patients (69.4%) were on
etanercept with (87.5%) having a history
of using csDMARDs and (59.0%) started
receiving the biological drugs and used it
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for less than four years from the center.
Also, it was found that (70.1%) of patients
were on polypharmacy therapy other than
or in addition to biological drugs, which
were either NSAIDs, prednisolone and/ or

csDMARDs such as  methotrexate,
sulfasalazine, azathioprine, leflunomide
and hydroxychloroquine. Only (36.8%) of
patients were suffering from biological
drugs’ adverse effects.

Table 3: Clinical characteristics and drug-related factors of the study group, n=144

Items Freq. (%)
Family history

Yes 56 (38.9%)
No 88 (61.1%)
Duration of disease

1-4 years 41 (28.5%)
5-9 years 45 (31.2%)

10 years and more

58 (40.3%)

Disease activity status
Remission/low

57 (39.6%)

Moderate/high 87 (60.4%)
Type of biologic drugs taken

Etanercept 100 (69.4%)
Infliximab 37 (25.7%)
Adalimumab 7 (4.9%)
Past DMARDs history

csDMARDs 126 (87.5%)

Biological drugs& csDMARDs

18 (12.5%)

Duration of using biological drugs
> 4 years

59 (41.0%)

<4 years 85 (59.0%)
Polypharmacy

Yes 101 (70.1%)
No 43 (29.9%)

Biological drugs adverse effects
Yes
No

53 (36.8%)
91 (63.2%)

Freq.: frequency, %: percentage, n= patient number. csSDMARDSs: conventional synthetic

disease-modifying anti-rheumatic drugs.

By using MAS, (49.3%) of patients had
low adherence, (43.8%) had medium
adherence and (6.9%) had high adherence
both low and medium adherences were
considered as non-adherence, while the

main reasons for non-adherence were
shown in (table 4).
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Table 4: Adherence items among study groups using medication adherence scale (MAS), n=144,

Adherence items Freq. (%)
1. Inthe last month, how often did you forget to take Always 7 (4.9%)
your medication(s)? Most times 0 (0.0%)
Sometimes 37 (25.7%)
Rarely 7 (4.9%)
Never 93 (64.5%)
2. Inthe last month, how often did you intend to take
L . . Never 144
your medication(s) in doses different from what has
. (100.0%)
been prescribed?
3. Inthe last month, how often did you intend to take Always 30
your medication (s) in a time different from what has  (20.8%)
been prescribed? Most times 57
(39.6%)
Sometimes 38 (26.4%)
Rarely 0 (0.0%)
Never 19 (13.2%)
4. Inthe last month, did you take your medication(s) Yes 108
with you when you are away from home (e.g., (75.0%)
traveling or visiting relatives)? No 36
(25.0%)
5. Inthe last month, did you stop taking your Yes 31
medication (s) without consulting a physician (21.5%)
because of medication side effects? No 113
(78.5%)
6. Inthe last month, did you take less of your Yes 28
medication (s) without consulting a physician (19.4%)
because you feel better? No 116
(80.6%)
7. During sick days (e.g., flu, and diarrhea), did you
L . . No 144
take less of your medication (s) without consulting a (100.0%)
physician due to reduced appetite? '
8. Inthe last month, did you take less of your Yes 120
medication (s) without consulting a physician (83.3%)
because of a high medication cost? No 24
(16.7%)

Significant association (p<0.05) was found
between adherence to biological drugs and
variable factors as demonstrated by (table
5), age of patients showed a significant
association (p<0.05) with adherence to a
biological drug, more non-adherence were
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reported in patients whom age between
(30-39) years (34.3%). While concerning
educational status and employment status,
a significant association (p<0.05) of non-
adherence to biological drugs were
reported among patients with either
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illiterate/ primary education and
unemployed respectively (56.0%, 64.9%).
A highly significant association of non-

adherent to medication (p<0.001) was also
related to the inability of patients to buy
biological drugs (82.1%).

Table 5: Demographical factors affecting adherence among the study group (n=144).

Adherence to DMARDs using MAS

Variables Non-adherence Adherence Test of significance
134 (93.1%) 10(6.9%) ~ %2 (df) __ p-value
;E;a”ge (years) 16 (12.0%) 5 (50.0%)
30-39 46 (34.3%) 4 (40.0%
40-49 29 (21.6%) 1(10.0%) 13.144 (4) 0.011
50-59 28 (20.9%) 0 (0.0%)
0, 0,
60-69 15 (11.2%) 0 (0.0%)
Gender
65 (48.5%) 7 (70.0%)
Male 69 (51.5%) 3 (30.0%) 1.719 (1) 0.190
Female
Educational status
Iliterate/Primary 75 (56.0%) 4 (40.0%)

: .158 (2 .04
Intermediate/Secondary 35 (26.1%) 1 (10.0%) 6.158 (2) 0.046
Institute/university 24 (17.9%) 5 (50.0%)

Employment status
Unemployed 87 (64.9%) 2 (20.0%) 7.956 (1) 0.005
Employed 47 (35.1%) 8 (80.0%)
Ability to buy biologic drugs
: 24 (17.9%) 7 (70.0%)
;zs, sometimes 110 (82.1%) 3 (30.0%) 14.946 (1) <0.001
\S(r:;)k'”g status 5 (@BE%)  3EOR) o 0617
89 (66.4%) 7 (70.0%) ' '
No

n=patient number, X2: chi-square test, d.f.: the degree of freedom, DMARDs: disease-
modifying anti-rheumatic drugs, MAS: medication adherence scale. Percent (%) within the

level of adherence.

Table 6 shows that both type of biologic
drugs used and the duration of taking these
medication significantly association
(p<0.05) with adherence to medication,
where (71.6%) of the non-adherent patient

was on etanercept in compared to (25.4%)
on infliximab and (3.0%) on adalimumab,
while the rate of non-adherence increase as
the duration of using biological is reduced.
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Table 6: Clinical and drug factors affecting adherence among the study group (n=144).

Variables Adherence to DMARDs using MAS
Non- Test of significance
adherence 134 Adhere(r)\ce ) g;)ljl\i/alue
(93.1%) 10 (6.9%) X2 (d.f.)

F[zzlgnosw 57 (42.5%) 3 (30.0%) 0.(2;;0 0.616
AS 52 (38.8%) 4 (40.0%)
Others 25 (18.7%) 3 (30.0%)
Disease activity 0.488 0.485
e 52 (38.8%) 5 (50.0%) @)
Moderate/high 82 (61.2%) 5 (50.0%)
Duration of disease 0.014 0.993
1-4 years 38 (28.4%) 3 (30.0%) 2
5-9 years 42 (31.3%) 3(30.0%)
10 years and more 54 (40.3%) 4 (40.0%)
Side effects 0.214 0.644
Yes 50 (37.3%) 3 (30.0%) (1)
No 84 (62.7%) 7 (70.0%)
Polypharmacy 0.527 0.468
Yes 95 (70.9%) 6 (60.0%) (1)
No 39 (29.1%) 4 (40.0%)
Type of biologic 15.390 <0.001
drugs taken 2
Etanercept 96 (71.6%) 4 (40.0%)
Infliximab 34 (25.4%) 3 (30.0%)
Adalimumab 4 (3.0%) 3 (30.0%)
Duration of using 4.262 0.039
biological drugs Q)
> 4 years 58 1 (10.0%)
<4 years (43.3%) 9 (90.0%)

76 (56.7%)

n=patient number, X2: chi-square test, d.f.: the degree of freedom. RA: rheumatoid

arthritis, AS: ankylosing spondylitis, DMARDs:

disease-modifying anti-rheumatic drugs,

MAS: medication adherence scale. Percent (%) within the level of adherence.

DISCUSSION

The fluctuation of factors that are
associated with non-adherence through the
course of the disease makes the
recognition of non-adherence patients
helpful to health-care  providers in
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achieving target treatmentl’. According to
the main factors identified by WHO that
related to non-adherence®, beginning with
socio-economic factors, this study showed
that young age patients; between (30-39)
years demonstrated a higher rate of non-
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adherence to biological drugs comparing
to other age groups, this is similar to that
what have been reported by Goh et al,
(2017), who stated that younger patients
had less adherence with medication than
older patients, while two studies conducted
in Egypt!®20 showed that younger age was
more adherent, this dissimilarity due to
considering age as inconsistent factors that
influenced by other confounding factors
such as presence of comorbidities and
complexity of the medical regimens which
often associated with older age® and may
be due to active lifestyle of younger
patients making them pay less attention to
their clinical illness?1.

No association between gender and
adherence to biological drugs found in this
study which is similar to the Iranian study
about adherence to chronic illness that
found gender as an unessential factor
affecting medication adherence??, in
contrast to the Indian study that found
female gender as main determinate of
none-adherence.

A significant association between level of
education and adherence to biological
drugs that found in this study is similar to
the Egyptian study?0 that explain this
association by a difficult understanding of
medical instructions and unrecognition of
a potential problem that is associated with
non-adherence to therapeutic regimen by
patients with a low level of education. A
significant association in this study is
found between employment status and
ability to buy biological drugs with
adherence to biological drugs, the effect of
this economic factor on adherence to
medications can be explained by the
available health-care system and the
methods of supplying drugs were whether

depend on financial resources of patients’
or not2l.24, The fact that these biological
drugs are very expensive, that cannot be
provided regularly by this center, and
patients' ability to buying these drugs is
limited. Cost of drugs and its association
with adherence is also found in other
studies®22 and considered as a significant
problem affect adherence since most
patients require using biological drugs for
longer period, if not for their entire life
span in addition to the need of using
multiple  drugs for their rheumatoid
conditions'® and inconsistently to this
therapeutic regimen exposes the patients to
a high risk of treatment failure and then
recurrence of the disease, as a successful
treatment based on confirming long-term
biologic drug adherence?s. Although no
significant association was founded in this
study between smoking status and
adherence to biological drugs, this factor is
considered as changeable factor affecting
adherence to medications like other socio-
demographical factors'6.2land the findings
of these factors are often difficult to
recognize because of close association
with inter-related barriers that affect the
achievement of complete carel’ with being
subjected to a cultural difference between
study groups?4.

In concern with condition/clinical related-
factors, in this study, it was found no
association between type of disease,
disease activity status and disease duration
with adherence to biological drugs, while
other studies illustrated that a shorter
duration of disease and lower activity
status, better mental health can be
achieved which helps in achieving a better
adherencel’.  Although both  disease
duration, disease activity and its
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association with adherence were the most
frequent clinical factors examined through
studies, diversity and inconsistently of this
association were also identified? 6,

Class of drugs, dosage form, methods, and
frequency of administration,
polypharmacy, and occurrence of side
effects can consider as a determinant of
adherence to treatment as therapy-related
factors17, that in this study it was found a
significant association between type of
biological drugs used and adherence to
medication, where majority of non-
adherent patients were using etanercept,
similar to what reported by few studies
that users of infliximab were more
adherent than users of etanercept which
might be due to that intravenous infusion
administration at wider intervals schedule
in  outpatient  setting comparing to
subcutaneous self-administration of
etanercept at shorter intervals25. No
association was found in this study
between the occurrence of Adverse effects
and using of polypharmacy with adherence
to DMARDs, this opposite to what found
in other studies*1%. While a significant
association between duration of using
biological drugs with adherence to
biological drugs is found in this study,
where a high percent of non-adherent
patients was using biological drugs for
short period, this finding can be explained
by a non-confidence and incomplete
knowledge experienced by new patients to
this type of therapeutic regimen comparing
to older patients and can be considered as
one of the patient-related factors that affect
adherence to  medication, therefore
enhancing patients’ education and belief
concerning their disease and the required
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treatment shows a good effect on
adherence behavior of the patient8.

In general, the existence of vast
differences in the adherence rate among
studies can be explained by a variation in
study populations, methods of assessing
adherence, types of drug used, and source
of data.l”.25> The main limitation of this
study is the source of data depends on the
questionnaire, which subjected to response
bias. To our knowledge this is the first
study about non-adherence to biological
drugs conducted in this city, hoping not to
be the last, as a routine measuring of
adherence in clinical practice and then
identifying the most factors affecting
adherence can help in planning strategies
aimed at achieving both better adherence
and clinical outcomes?.

With the existence of multiple factors
effect on adherence to medications; age,
level of education, the economic factor
that includes employment status, ability to
buy biologic drugs by patients and offering
medications regularly to patients by the
health-care system, in addition to the type
and duration of biological drugs used. Due
to the inconsistency of these factors,
routine measurements of adherence to
medications are essential in achieving the
desired therapeutic goal.
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