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Background: COPD affects millions of people worldwide. Poor treatment adherence contributes
to increased symptom severity, morbidity and mortality. This study was designed to investigate
adherence to COPD treatment in Turkey and Saudi Arabia.

Methods: An observational, cross-sectional study in adult COPD patients in Turkey and Saudi
Arabia. Through physician-led interviews, data were collected on sociodemographics and
disease history, including the impact of COPD on health status using the COPD Assessment
Test (CAT); quality of life, using the EuroQol Five-Dimension questionnaire (EQ-5D); and
anxiety and depression using the Hospital Anxiety and Depression Scale (HADS). Treatment
adherence was measured using the 8-item Morisky Medication Adherence Scale (MMAS-8).
Multivariate logistic regression analysis examined the predictors of non-adherence and the
impact of adherence on symptom severity.

Results: Four hundred and five COPD patients participated: 199 in Turkey and 206 in Saudi
Arabia. Overall, 49.2% reported low adherence (MMAS-8 <6). Of those, 74.7% reported high
disease impact (CAT >15) compared to 58.4% reporting medium/high adherence (p=0.0008).
Patients with low adherence reported a lower mean 3-level EQ-5D utility value (0.54%0.35)
compared to those with medium/high adherence (0.64+0.30; p<<0.0001). Depression with HADS
score 8—10 or >10 was associated with lower adherence (OR 2.50 [95% CI: 1.43-4.39] and
2.43 [95% CI: 1.39-4.25], respectively; p=0.0008). Being a high school/college graduate was
associated with better adherence compared with no high school (OR 0.57 [95% CI: 0.33-0.98]
and 0.38 [95% CI: 0.15-1.00], respectively; p=0.0310). After adjusting for age, gender, and
country, a significant association between treatment adherence (MMAS-8 score =6) and lower
disease impact (CAT =15) was observed (OR 0.56 [95% CI: 0.33-0.95]; p=0.0314).
Conclusion: Adherence to COPD treatment is poor in Turkey and Saudi Arabia. Non-adherence
to treatment is associated with higher disease impact and reduced quality of life. Depression,
age, and level of education were independent determinants of adherence.

Keywords: COPD, non-adherence, 8-item Morisky Medication Adherence Scale, MMAS-8,
EuroQol Five-Dimension questionnaire, EQ-5D, COPD Assessment Test, CAT, Turkey, Saudi
Arabia

Introduction

COPD is a major contributor to chronic morbidity and mortality. It is estimated
to have caused almost 3.2 million deaths globally in 2015 (equating to ~6% of all
deaths)! and is projected to be the third leading cause of death in middle-income
countries by 2030.> COPD can be a debilitating illness, which has a huge impact on
quality of life. It was estimated to be responsible for 63.8 million disability-adjusted
life years in 2015.% Although not curable, it is treatable and symptom management
is crucial.
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As with other chronic diseases, successful symptom man-
agement depends on many factors, one of which is patient
adherence to the treatment regimen, yet studies suggest that
many patients with chronic diseases do not use their medications
as recommended. For example, a study carried out in Italy found
that only 39.3% of outpatients with chronic conditions were
adherent to their medication over the 4 weeks preceding their
physician visit.* A separate study in Saudi Arabia investigating
medication use for chronic conditions reported that only 32.7%
of medications were used exactly as prescribed.” Reported
adherence to COPD therapy specifically is poor. A recent study
in Copenhagen reported the levels of adherence among COPD
patients as ranging from 25% to 68% depending on the treat-
ment regimen,® and in a study in the USA, 58% of patients were
found to be non-adherent to their COPD medications.”

There are limited studies that have examined adherence
to COPD therapy specifically in the Middle East and Turkey.
The available data come from small studies often carried out
in a single hospital and the study designs are diverse.®'° To
address this unmet need, the ADCARE study was conducted.
The primary objective of the study was to estimate the adher-
ence to treatment in asthma and COPD in Turkey and Saudi
Arabia under real-world care conditions using a standardized
protocol. The secondary objectives were to collect data on
disease characteristics, disease management, and health care
resource utilization; to assess the main risk factors for non-
adherence; and to analyze the relationship between adherence
to treatment and asthma control/impact of COPD on health
status. The results presented here will focus only on COPD.

Methods

Study overview

The ADCARE study is an observational, cross-sectional,
multicenter study conducted in adult patients with either
COPD or asthma in Turkey and Saudi Arabia. The study was
conducted between September 2014 and August 2016.

A steering committee of experts specializing in COPD
and asthma, in addition to appropriate representatives from
the sponsor project team, was established to provide input on
the study design and the scientific operation of the study, to
review the data analyses, and to provide recommendations
on publication strategy. Data were collected by contract
research organizations (CROs) in Turkey (ZeinCRO) and
Saudi Arabia (Clinart). Data management and analysis was
performed by MS Health (Morocco).

Feasibility study
Prior to initiating the main study, a feasibility study was per-
formed in each participating country in order to investigate

the most appropriate method for recruiting patients and to
assess the acceptability of the case report form (CRF) and
the method of data collection.

Recruitment of investigators

In each country, specialists in respiratory disease (pul-
monologists, internists, or other respiratory/allergy spe-
cialists) were approached for participation in the study.
Physicians were randomly selected from established hos-
pitals treating COPD patients. The eligible physicians had
to have a track record in conducting observational studies
and have awareness of Good Clinical Practice (GCP), in
addition to the availability of structured patient records.
Physicians were recruited from multiple regions across the
2 countries. In Saudi Arabia, physicians from the Central,
Western, Southern, and Eastern regions participated. In
Turkey, physicians from the Central Anatolia, Aegean,
Marmara, Mediterranean, Black Sea, and South Eastern
Anatolia regions participated. Ensuring physician represen-
tation across several regions of the participating countries
enabled a representative patient sample from across the
country to be recruited.

At first contact, a short overview of the study was pro-
vided to the physician, and written agreement to participate as
an investigator was obtained. All physicians were trained in
correct CRF completion and instructions for patient-reported
outcomes (PROs) and received training on reporting adverse
events, prior to patient enrolment at the site.

Recruitment of patients

A sample size of 200 COPD patients was targeted from each
country in order to estimate the adherence with a precision
(95% CI) of £7.5% and a statistical power (1-f3) of 80%.
The total number of COPD patients targeted to take part in
the study was 400.

During a 3-month inclusion period, participating inves-
tigators recruited all successive patients attending a sponta-
neous or previously planned consultation with their doctors
and who fulfilled the eligibility criteria, until the prespecified
target of 400 patients was reached. All subjects who 1) were
aged =40; 2) had a documented COPD diagnosis =1 year; 3)
had been prescribed at least 1 COPD maintenance medication
by one of the participating investigators in the 3 months prior
to inclusion (including but not limited to inhaled corticoster-
oids [ICSs], long-acting beta agonist [LABA], long-acting
muscarinic antagonist [LAMA], ICS/LABA, ICS+LAMA,
ICS/LABA+LAMA, and/or phosphodiesterase type 4 inhibi-
tors or any combination of these); 4) were informed of the
study objectives and provided their written consent, were
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eligible unless the prespecified quota had already been filled.
If the subject was not eligible, this was documented. Rea-
sons for ineligibility were severe psychiatric illness or other
disease that could compromise participation in the study or
current participation in a clinical trial or cohort study.

Data collection by the investigating
physician

During the patient visit, once written informed consent to
participate was obtained, data were collected on sociode-
mographics (such as age, gender, weight, education level,
and smoking status), comorbidities, the patient’s disease
history related to COPD, disease management, and COPD-
related health care resource utilization. Some of these data
were ascertained retrospectively from the patient’s medical
records.

PROs
The impact of COPD on health status was assessed using
the 8-item COPD Assessment Test (CAT).!! In this study,
a CAT score of <10 equates to low impact, 10—15 signifies
medium impact, and >15 denotes high impact. The level of
breathlessness experienced by the patient was assessed via
the Medical Research Council (MRC) dyspnea scale;'? this
is scored on a single scale from 1 (“I only get breathless
with strenuous exercise”) to 5 (“I’m too breathless to leave
the house”). Quality of life was assessed using the 3-level
EuroQol Five-Dimension questionnaire (EQ-5D-3L) — a
self-report tool comprising a 5-item health status measure
from which a utility value is calculated and a EuroQol Visual
Analog rating Scale (EQ-VAS) (© EuroQol Research Foun-
dation. EQ-5D™ is a trade mark of the EuroQol Research
Foundation).'*>” On the advice of the EuroQol Research
Foundation, the EQ-5D-3L utility values presented were
calculated based on the UK value sets, in the absence of
country-specific data for Turkey and Saudi Arabia. The
Hospital Anxiety and Depression Scale (HADS) was used
to assess the levels of anxiety and depression experienced by
the patient.! A score of <8 represented a patient who was
not anxious/depressed; a score between 8 and 10 represented
a patient who was questionably anxious/depressed; and a
score >10 indicated a patient who was anxious/depressed.
Adherence to treatment was measured by the 8-item
Morisky Medication Adherence Scale (MMAS-8), an §-item
self-report questionnaire which has been validated and used
widely in many disease areas.'>"'” Question 1 asks, “Do you
sometimes forget to take your medication?”’; question 2 asks,
“People sometimes miss taking their medications for reasons

other than forgetting. Thinking over the past 2 weeks, were
there any days when you did not take your medication?”;
question 3 asks, “Have you ever cut back or stopped taking
your medication without telling your doctor, because you felt
worse when you took it?”’; question 4 asks, “When you travel
or leave home, do you sometimes forget to bring along your
medication?”’; question 5 asks, “Did you take your medica-
tion yesterday?”’; question 6 asks, “When you feel like your
condition is under control, do you sometimes stop taking
your medication?”’; question 7 asks, “Taking medication
every day is a real inconvenience for some people. Do you
ever feel hassled about sticking to your treatment plan?”’;
question 8 asks, “How often do you have difficulty remem-
bering to take all your medications?”. The responses for the
items are yes/no except for the last item, which is scored on
a 5-point Likert scale. The score was calculated according
to the author’s instructions, and the possible score ranges
from 0.0 to 8.0. A score of <6.0 indicated low adherence to
treatment, while scores between 6.0 and <8.0, and 8.0 were
categorized as medium and high adherence, respectively.’?
Written permission was obtained from the copyright owners
of the MMAS-8 questionnaire for any excerpts from copy-
righted works that are included and the sources have been
credited in the article.

Validated, local language versions (Arabic and Turkish)
of the questionnaires were used in each country. In Saudi
Arabia, a proportion of questionnaires were completed in
English at the patient’s request.

Statistical analysis

Categorical and ordinal variables are presented as frequency
and counts. Continuous variables are presented as mean
values with standard deviation. Univariate and multivariate
analysis were used to identify the principal risk factors associ-
ated with poor adherence. Potential associations were tested
using the y*-test, Fisher’s exact test, or the Kruskal-Wallis
test, as appropriate. The variables reported on the physician
and patient questionnaires were assessed for association with
non-adherence. In the first step, each variable was evaluated
independently in a univariate analysis. All variables with a
p-value of <0.20" in the univariate analysis were entered
into the multiple logistic regression analysis in which vari-
ables were retained in the model using a backward selection
in order to determine the variables that were associated
with non-adherence at the probability level of 0.05. A final
multivariate analysis was conducted to generate ORs. The
relationship between the impact of COPD on health status
and adherence to treatment was also assessed via multiple
logistic regression analysis adjusting for age, gender, and
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country as potential confounding factors. Two-sided tests
were used throughout and a probability level of 0.05 con-
sidered as statistically significant unless otherwise specified.
Analyses were performed using SAS 9.4 (SAS Institute Inc.,
Cary, NC, USA).

Ethics approval

This study was conducted in accordance with the guidelines
for good pharmacoepidemiology practices and ICH GCP
as this applies to observational research. In Turkey, the
ADCARE study was approved by Gazi University Ethics
Committee (Gazi Universitesi Klinik Arastirmalar Etik
Kurulu), in line with the country practice for multicentered
studies where a single ethics committee approval obtained
from the coordinator site’s ethics committee is sufficient.
In Saudi Arabia, the study was approved by the follow-
ing ethics committees: Institutional Review Board, King
Abdullah International Medical Research Center; Clinical
Research Committee and Research Ethics Committee at
King Faisal Specialist Hospital; Institutional Review Board
of the Central Region; King Fahad Medical City Institutional
Review Board; King Khaled University Hospital Institutional
Review Board; Air Base Dammam Research and Ethics
Committee; Research Ethics Committee, Unit of Biomedical
Ethics-King Abdelaziz University; Institutional Review
Board at King Fahd Military Hospital; Research Ethics Com-
mittee in King Khalid University; and King Fahad Medical
City Institutional Review Board, Medina. Subjects provided
written informed consent to participate in the study. All data
collected were kept confidential and anonymous. Participat-
ing subjects did not receive any financial compensation for
their participation in the study.

Results

Study recruitment
In Saudi Arabia, a total of 22 physicians were invited to par-
ticipate. Of these, 8 refused to take part, 2 did not respond,
1 did not sign the study contract, and 1 dropped out. There-
fore, 10 physicians participated in the study as investigators,
who recruited a mean number of 17 COPD patients per site.
In Turkey, a total of 35 physicians were invited to partici-
pate. Four sites were not initiated or dropped out. Therefore,
31 physicians participated in the study as investigators, who
recruited a mean number of 6 COPD patients per site.

Study population
A total of 405 patients with COPD agreed to participate in
the study. This population was evenly distributed between

Turkey (n=199) and Saudi Arabia (n=206). Demographics
of the overall study population and the individual countries
studied are shown in Table 1. The majority of respondents
were men (81.5%; n=330), >60 years of age (72.1%; n=292),
either past or current smokers (80.7%; n=327), overweight
or obese (62.5%; n=248), and reported at least 1 comorbidity
(70.6%; n=286).

Disease characteristics
Overall, the mean age at symptom onset was 52.3 years of age
and the mean disease duration was 10 years. Approximately

Table | Demographics of the study population

Variable Saudi Arabia Turkey Overall
n=206 n=199 n=405

Gender, n (%)

Count 206 199 405

Men 155 (75.2) 175 (87.9) 330 (81.5)

Women 51 (24.8) 24 (12.1) 75 (18.5)
Age, n (%)

Count 206 199 405

4049 years 6 (2.9) 15 (7.5) 21 (5.2)

50-59 years 42 (20.4) 50 (25.1) 92 (22.7)

=60 years 158 (76.7) 134 (67.3) 292 (72.1)
Body mass index, n (%)

Count 200 197 397

Underweight 2 (1.0) I1(5.6) 13 (3.3)

Normal weight 58 (29.0) 78 (39.6) 136 (34.3)

Overweight 66 (33.0) 64 (32.5) 130 (32.8)

Obese 74 (37.0) 44 (22.3) 118 (29.7)
Educational level, n (%)

Count 200 183 383

No high school 146 (73.0) 115 (62.8) 261 (68.2)

High school graduate 43 (21.5) 45 (24.6)  88(23.0)

College graduate Il (5.5) 23 (12.6) 34 (8.9)
Health system coverage, n (%)

Count 198 198 396

Social security/public 182 (91.9) 188 (95.0) 370 (93.4)

Private/insured 10 (5.1) 2 (1.0) 12 (3.0)

Not insured 6 (3.0) | (0.5) 7(1.8)

Other 0 7 (3.5) 7(1.8)
Smoking status, n (%)

Count 206 199 405

Non-smoker 67 (32.5) I'1(5.5) 78 (19.3)

Past-smoker 97 (47.1) 144 (72.4) 241 (59.5)

Smoker 42 (20.4) 44 (22.1) 86 (21.2)
Pack-years, n (%)

Count 130 166 296

<10 pack-years 5(3.9) 5.0 10 (3.4)

=10 pack-years 125 (96.2) 161 (97.0) 286 (96.6)
Number of comorbidities, n (%)

Count 206 199 405

No comorbidity 40 (194) 79 (39.7) 119 (29.4)

At least one comorbidity 166 (80.6) 120 (60.3) 286 (70.6)

Note: Sociodemographics of the study population: distribution of patients, by
age, gender, country, body mass index, health system coverage, level of education,
smoking status, and presence of comorbidities.
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half (52.5%; n=209) of all patients reported having had an
exacerbation in the last 12 months, and 43.7% (n=164)
reported having used oxygen therapy in the last 6 months.
In addition, 66.6% (n=261) of patients reported high disecase
impact (CAT >15), and the vast majority of patients (91.1%;
n=356) reported an MRC score of >1.

In Saudi Arabia, patients appear to present with more
severe disease compared with Turkey. A higher percentage of
patients (61.3%; n=122) in Saudi Arabia reported having had
an exacerbation in the last 12 months compared with Turkey
(43.7%; n=87; p=0.0004), and a higher percentage of patients
reported a CAT score of >15 in Saudi Arabia (77.2%; n=152)
compared with Turkey (55.9%; n=109; p<<0.0001).

The overall EQ-5D-3L utility score reported by the
patients was 0.59, and the EQ-VAS score was 65.2. Less
than half of the overall study population were classed as
anxious (42.9%; n=168) and approximately half were classed
as depressed (54.1%; n=211; HADS anxiety or depression
score =8). These results are presented in Table 2.

Disease management

Overall, the majority of patients (68.9%; n=270) had under-
gone a lung function test in the last 6 months. Of those who
did undergo the examination, 58.3% (n=151) had a last value
of forced expiratory volume in 1 second (FEV ) >50%,
and 48.1% (n=124) had a last value of forced vital capacity
(FVC) >70%.

At a country level, almost all patients had undergone a
lung function test in Turkey (91.8%; n=178) compared with
less than half of the patients in Saudi Arabia (46.5%; n=92;
p<<0.0001). In addition, only 52% of patients in Turkey who
had a lung function test in the last 6 months had an FEV,
value of >50% compared to 71.4% of those in Saudi Arabia
(p=0.0041). These results are presented in Table 3.

Adherence to COPD treatment

Overall, 49.2% (n=190) of patients reported low adher-
ence to treatment (MMAS-8 <6) and the mean Morisky
score was 5.4. The mean MMAS-8 score was significantly
higher in Turkey (6.2) compared with Saudi Arabia (4.6;
p<<0.0001). A higher proportion of patients reported low
treatment adherence in Saudi Arabia (64.2%; n=122)
compared with Turkey (34.7%; n=68; p<<0.0001). Over-
all, only 20% (n=77) of patients reported high treatment
adherence (MMAS-8=8), and the proportion of highly
adherent patients in Turkey (28.1%; n=55) was more than
double that of Saudi Arabia (11.6%; n=22). These results
are presented in Table 4.

Table 2 Disease characteristics

Variable Saudi Arabia Turkey Overall
n=206 n=199 n=405

Age at symptom onset (years)

Count 201 199 400

Mean (+SD) 51.6 (x12.1) 52.9 (£10.9) 523 (=1 1.5)
Disease duration (years)

Count 202 199 401

Mean (+SD) 1.7 (£10.0) 8.3 (+7.5) 10.0 (+9.0)
Time between symptom onset and diagnosis (years)

Count 199 196 395

Mean (+SD) 3.4 (£5.5) 2.4 (+5.9) 2.9 (£5.7)
Exacerbations in the last 12 months, n (%)

Count 199 199 398

No 77 (38.7) 112 (56.3) 189 (47.5)

Yes 122 (61.3) 87 (43.7) 209 (52.5)
CAT score, n (%)

Count 197 195 392

<10 13 (6.6) 41 (21.0) 54 (13.8)

10-15 32(16.2) 45 (23.1) 77 (19.6)

>15 152 (77.2) 109 (55.9) 261 (66.6)
MRC dyspnea scale, n (%)

Count 194 197 391

MRC =I 13 (6.7) 22 (11.2) 35 (9.0)

MRC >1 181 (93.3) 175 (88.8) 356 (91.1)
EQ-5D-3L utility values

Count 197 199 396

Mean (+SD) 0.52 (+0.37) 0.66 (+0.27) 0.59 (+0.33)
EQ-VAS score

Count 205 198 403

Mean (£SD) 70.3 (x£14.8) 59.9 (x£18.7) 65.2 (£17.6)
HADS anxiety score, n (%)

Count 195 197 392

<8 96 (49.2) 128 (65.0) 224 (57.1)

8-10 61 (31.3) 35(17.8) 96 (24.5)

>10 38 (19.5) 34 (17.3) 72 (18.4)
HADS depression score, n (%)

Count 193 197 390

<8 70 (36.3) 109 (55.3) 179 (45.9)

8-10 51 (26.4) 51 (25.9) 102 (26.2)

>10 72 (37.3) 37 (18.8) 109 (28.0)

Notes: Disease characteristics of the study population. An exacerbation was
defined as a hospitalization or emergency room visit.

Abbreviations: CAT, COPD Assessment Test; EQ-5D-3L, 3-level EuroQol Five-
Dimension questionnaire; EQ-VAS, EuroQol Visual Analog Scale; HADS, Hospital
Anxiety and Depression Scale; MRC, Medical Research Council.

Overall, 74.7% (n=139) of patients who reported low adher-
ence to treatment had a CAT score of >15, compared with
only 58.4% (n=111) of those who reported medium/high treat-
ment adherence (p=0.0008). In addition, those patients who
reported low treatment adherence reported a lower EQ-5D-3L
utility value (0.54) compared with those with medium/high
adherence (0.64; p<<0.0001). There was no significant dif-
ference observed in reported EQ-VAS scores between adher-
ence classes. These data are presented in Table 5.
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Table 3 Disease management

Table 4 Adherence to treatment

Variable Saudi Arabia Turkey Overall Variable Saudi Arabia Turkey Overall p-value
n=206 n=199 n=405 n=206 n=199 n=405
Lung function test in the last 6 months, n (%) Morisky score*, n (%)
Count 198 194 392 Count 190 196 405
No 106 (53.5) 16 (8.3) 122 31.1) Mean (£SD) 4.6 (£2.4) 6.2 (£1.8) 5.4 (+2.3) <0.0001
Yes 92 (46.5) 178 (91.8) 270 (68.9) <6 (low) 122 (64.2) 68 (34.7) 190 (49.2) <0.0001
Last value of FEV, n (%) 6 to <8 (medium) 46 (24.2) 73 (372) 119 (30.8)
Count 84 175 259 =8 (high) 22 (11.6) 55 (28.1) 77 (20.0)
=30% 2(24) 20(114) 22 (8) Notes: Adherence to treatment for the overall study population and by country,
30%-50% 22 (26.2) 64 (36.6) 86 (33.2) measured using the MMAS-8. The p-values were calculated using the y’-test for the
>50% 60 (71.4) 91 (52.0) 151 (58.3) MMAS-8 categories and the Kruskal-Wallis test for the MMAS-8 mean score. *The
Last value of FVC, n (%) MMAS (8-item) content, names, and trademarks are protected by the US copyright
Count 84 174 258 and trademark laws. Permission for use of the scale and its coding is required.
our: A license agreement is available from Donald E Morisky, ScD, ScM, MSPH, 14725 NE
<50% (3.0 29 (167) 40 (15.5)  20th St Bellevue, WA 98007, USA; dmorisky@gmail.com.
50%-70% 30 (35.7) 64 (36.8) 94 (36.4) Abbreviation: MMAS-8, 8-ltem Morisky Medication Adherence Survey.
>70% 43 (51.2) 81 (46.6) 124 (48.1)
Oxygen therapy use in the last 6 months, n (%)
Count 195 180 375 of comorbidities, anxiety, depression, MRC score, the num-
No 98 (50.3) 113 (628) 211 (563) ber of exacerbations, and last value of FEV .
Yes 97 (49.7) 67 (37.2) 164 (43.7) . . . . ! .
Treatment class, n (%) More detailed investigation using a backward step-wise
Count 206 199 405 multivariate regression analysis revealed that, of those
ICS/LABA/LAMA 156 (75.7) I51(75.9) 307 (758)  variables, living in Saudi Arabia was associated with lower
ICS/LABA or ICS/LAMA 36 (17.5) 34 (17.1) 70 (17.3) L .
LAMA or LABA 8 (39) 10 (5.0) 18 (4.4) treatment adher.e.nce (OR 3.20; p—O..OOOI) compared with
SAMA or SABA 5 (2.4) 3(1.5) 8 (2.0) Turkey. In addltlon, HADS depressmn 810 or >10 was
Other 1 (0.5) 1 (0.5) 2 (0.5) also associated with lower treatment adherence (OR 2.50
Number of maintenance treatments (%) and 2.43, respectively; p=0.0008). Higher education (high
Count 206 199 405 hool Il duat iated with better treat
One treatment 25 (12.1) 19 (9.6) 44(10.9) SChool or college graaua e) was associated wi Cticr treat-
Two treatments 81 (39.3) 87 (43.7) 168 (41.5) mentadherence compared to not graduating high school (OR
More than two treatments 100 (48.5) 93 (46.7)  193(47.7)  0.57 and 0.38, respectively; p=0.0310), and being =60 years
Mean (+SD) 2.6 (£1.1) 2.6 (£1.0) 2.6 (xl.1)
Frequency of maintenance treatment, n (%)
Count 205 199 404 Table 5 Association between adherence to treatment, impact of
Once a day or less 9 (44) 733) 16 (4.0) COPD on health status, and quality of life
Twice a day 178 (86.8) 135 (67.8) 313 (77.5)
More than twice a day 18 (8.8) 57 (286) 75(18¢)  Variable Low adherence Medium p-value
Type of inhalation device, n (%) (MMAS-8 <6)  or high
Metered-dose inhaler 51 (24.8) 64 (322) 115 (28.4) n=190 adherence
Dry powder inhaler 177 (85.9) 183 (92.0) 360 (88.9) (MMAS-8 =6)
Nebulizer 22 (10.7) 27 (13.6) 49 (12.1) n=196
Other 71 (34.5) 51 (25.6) 122 (30.1) CAT Count 186 190 0.0008
Notes: Disease management characteristics of the study population. The treatment ~ SCOr'e, <10 15 (8.1%) 38 (20.0%)
class “other” includes ICS alone, and ICS and methylxanthine. The type of inhalation n (%) 10-15 32 (17.2%) 41 (21.6%)
device “other” includes capsule, diskus, handihaler, inhaler capsule, injection, mask, >15 139 (74.7%) 11 (58.4%)
:abslal, nasal pillow, oral', spray, subcutaneous, subcutaneous injection, subcutanous, EQ-5D-  Count 183 194 <0.0001
ablet, turbuhaler, vaccine, and nasal spray.
Abbreviations: FEV,, forced expiratory volume in | second; FVC, forced vital 3L utility Mean (xSD) 0.54 (£0.35) 0.64 (£0.30)
capacity; ICS, inhaled corticosteroid; LABA, long-acting beta agonist; LAMA, long- values
acting muscarinic antagonist; SABA, short-acting beta agonist; SAMA, short-acting EQ-VAS Count 190 194 0.4623
muscarinic antagonist score  Mean (+SD) 63.8 (+16.5) 65.0 (£18.2)

Predictors of non-adherence

The univariate analysis showed that the following variables
were found to have a significant (p<<0.20) association with
low treatment adherence (defined as an MMAS-8 score
of <6): gender, country, age, educational level, the presence

Notes: Analysis of the relationship between the impact of COPD on health
status, measured via the CAT; or quality of life (measured using the EQ-5D-3L)
and represented by both the EQ-5D-3L utility value and the EQ-VAS score; and
adherence to treatment, measured using the MMAS-8. The p-values were calculated
using the Kruskal-Wallis test for the continuous variables (EQ-5D-3L and EQ-VAS)
and the y? for the categorical variables (CAT score categories).

Abbreviations: CAT, COPD Assessment Test; EQ-5D-3L, 3-level EuroQol Five-
Dimension questionnaire; EQ-VAS, EuroQol Visual Analog Scale; MMAS-8, 8-item
Modified Morisky Medication Adherence Scale.
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Variable

Gender (ref="men”)

Women

Country (ref="Turkey”)
Saudi Arabia

Age class (ref="<60 years”)
260 years

Educational level (ref="no high school”)
High school graduate

College graduate

HADS depression (ref="not depressed <8”)
Questionable depression [8—10]
Depressed [>10]

<-Better adherence---

Figure | Multivariate analysis: predictors of non-adherence to COPD treatment.

Odds ratio OR [95% CI] p-value*
0.4674
—o— 1.25[0.68-2.29]
<0.0001
———— 3.20[1.99-5.17]
0.0114
o 0.52[0.31-0.86]
0.0310
Fo—i 0.57 [0.33-0.98]
H— 0.38 [0.15-1.00]
0.0008
o 2.50 [1.43-4.39]
———— 2.43[1.39-4.25]
T T T T T

0 1 2 3 4 5
---Lower adherence->

Notes: Multivariate regression analysis on 355 patients: 170 with low (MMAS-8 <6) adherence to treatment and 185 with medium or high (MMAS-8 =6) adherence to
treatment (low adherence versus medium/high adherence). *p-value of the Wald Chi-Square test from the logistic regression model.
Abbreviations: HADS, Hospital Anxiety and Depression Scale; MMAS-8, 8-item Morisky Medication Adherence Scale.

of age was also associated with better treatment adherence
(OR 0.52) compared to <60 years of age (p=0.0114). These
results are presented in Figure 1.

Impact of adherence to treatment on

symptom severity

After adjusting for age, gender, and country, a significant
association (p=0.0314) between patients who were adher-
ent to treatment (defined as an MMAS-8 score of =6) and

Variable

Gender (ref="men”)

Women

Country (ref="Turkey”)

Saudi Arabia

Age class (ref="260 years”)

[40-49] years

[50-59] years

Adherence (Morisky scale) (ref="no adherence”)

Adherence

<-Low impact---

Figure 2 Association between treatment adherence and CAT score.

decreased disease impact (defined as CAT =15) was observed
(OR 0.56). These results are presented in Figure 2.

Discussion

This study marks the first time that COPD treatment adher-
ence under real-world care conditions has been measured in
Turkey and Saudi Arabia using a standardized questionnaire
across multiple sites. The results demonstrate an associa-
tion between poor treatment adherence, increased disease

Odds ratio OR [95% CI] p-value*
0.0350
————— 2.25[1.06-4.79]
0.0088
——— 2.02[1.19-3.42]
0.3447
o 0.49 [0.18-1.38]
ol 0.79 [0.43-1.45]
0.0314
o 0.56 [0.33-0.95]
T T T T T

0 1 2 3 4 5
---High impact->

Notes: Adjusted analysis (by country, age, and gender) of the association between adherence to treatment and the impact of COPD on health status, measured by the CAT: analysis
on 307 patients: 207 with a CAT score of >15 and 100 with a CAT score of <15 (>15 versus =<15). *p-value of the Wald Chi-Square test from the logistic regression model.

Abbreviation: CAT, COPD Assessment Test.
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impact, and reduced quality of life, and show a correlation
between depression and lower treatment adherence and
between older age and higher education with better treat-
ment adherence. It should be noted that the observation of
an association between adherence to treatment, depression,
quality of life, and symptom severity makes no assumptions
about causality.

Analysis of the demographics of the study population
revealed the majority of COPD patients to be male and
either current or former smokers. Smoking is considered
to be a major risk factor for COPD' and smoking rates in
the Middle East and North Africa (MENA) are known to be
high. Data from the BREATHE study reported as many as
39.5% of respondents in Turkey and 27.9% of respondents
in Saudi Arabia were smokers.? In addition, smoking rates
in men still far exceed those in women in the MENA region,
which may be a factor influencing the higher proportion of
men in the study population. Data from the Global Adult
Tobacco Survey Atlas published in 2015 reports the current
smoking prevalence in Turkey in adults over the age of 15
as 48% in men and only 15% in women.?! This gender gap
was also illustrated in the BREATHE study, which reported
that, in Saudi Arabia, 38.7% of men were smokers compared
with only 7.4% of women, and in Turkey, 61% of men were
smokers compared with only 23.5% of women.” Interest-
ingly in this study, ~30% of patients in Saudi Arabia stated
they were non-smokers. Since smoking is recognized as a
major risk factor for COPD, this percentage is high. However,
reporting of smoking in Saudi Arabia may be more difficult
culturally than in Turkey, especially among women, who
represent 25% of the ADCARE study population in Saudi
Arabia, and those patients who reported as non-smokers
may have been exposed to passive smoking. In addition,
smoking is not the only risk factor for COPD; exposure
to biomass fuels and smoke from wood burning has also
been associated with COPD,?* which is common in Saudi
Arabia. Indoor exposure to smoke from open wood fires or
burning of biomass fuels has previously been found to be a
risk factor for COPD among Saudi women.?* COPD has also
been independently associated with multiple conditions such
as coronary heart disease? and lung cancer.® Therefore, it
is not surprising that given the age of the subjects and the
high prevalence of smoking, which is itself known to be a
risk factor for many of these diseases,? the majority of the
study population reported at least 1 comorbidity.

Recent studies in chronic diseases* and COPD specifi-
cally” report poor levels of medication adherence. In line with
this, approximately half (49.2%) of COPD patients in this
study reported low treatment adherence. Adherence was

measured using the MMAS-8 — a scale that has been used
widely to investigate adherence to medication in many dis-
ease areas including asthma??° and COPD,**32 where it has
been used to investigate adherence to inhaled medications.

In Turkey, there are very few studies investigating COPD
treatment adherence, and most of those that have been pub-
lished are single-center studies® ' and focus on parameters
such as inhaler technique.** One Turkish study carried outina
single center, with a sample size of 59 patients, was designed
principally to validate the Turkish version of the MMAS-8
questionnaire and reported that 46.4% of COPD patients
had low adherence to treatment,” which is comparable to
the findings presented here, where 34.7% of COPD patients
reported low adherence. Further research is needed to gain a
better understanding of the levels of treatment adherence in
COPD patients in these 2 countries, and repeating this study
at different time points in the future would provide insights
into this evolving problem.

Analysis of the results presented here shows that patients
living in Saudi Arabia are more likely to be non-adherent
to treatment than those in Turkey. The Ministry of Health
(MOH) in Turkey has prioritized chronic respiratory diseases
in their national health programs. The National Control Pro-
gram and Action Plan in Chronic Airway Diseases was put
in place in 2009 through partnership with the World Health
Organization Global Alliance against Respiratory Disease,
with COPD being of special importance.** Data from the
2015 Global of Burden of Disease study report COPD as
the seventh leading cause of years of life lost in Turkey.
In contrast, in Saudi Arabia, COPD did not feature in the
top 10 diseases.' The initiative from the MOH in Turkey to
promote the awareness of COPD in the country and reinforce
the treatment guidelines could be a contributing factor to
the higher proportion of patients who are adherent to treat-
ment in this country. Access to health care can influence a
patient’s adherence to treatment. There are a high proportion
of expatriates living and working in Saudi Arabia, and the
sociodemographics of this population may vary from the local
population in terms of income, educational level, and access
to health care. A breakdown of the local versus expatriate
populations was not collected as part of the study. However,
data collected on the educational level and health system
coverage of the study population indicate that, in this study,
access to health care is not an issue since the proportion of
patients in both countries having no health system coverage
is extremely low.

COPD is known to be a severely debilitating disease
and has a substantially negative impact on the quality of
life,* and the extent of this impact has been linked to the
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severity of the disease as measured by the number or sever-
ity of exacerbations,’**” and lung function,*® and the CAT
score.® In line with this, the patients enrolled in this study
experience a high impact of COPD on their health-related
quality of life as demonstrated by the low EQ-5D-3L utility
values and EQ-VAS scores reported.

The findings from the ADCARE study also demonstrate
that patients with poor adherence to treatment have a sig-
nificantly lower mean EQ-5D-3L utility value than those
with medium or high adherence, indicating a correlation
between adherence to treatment and quality of life. Previ-
ously published studies provide inconsistent insight into
this relationship. Some studies suggest that better quality of
life leads to low adherence to treatment, as a result of the
patient’s perception of the benefits versus risk of taking their
medication.*® Other studies suggest that, in line with the
findings presented here, non-adherence to the prescribed
treatment regimen is correlated with a negative impact on
quality of'life.*! Further research is needed to understand this
complex relationship.

The published literature exploring a potential correlation
between COPD symptom severity and adherence to treatment
is complex, and comparison of data between the studies is dif-
ficult since different methodologies were used and different
outcomes were measured. Data from the TORCH study reports
no association between adherence to treatment and symptom
severity as defined by Global Initiative for Obstructive Lung
Disease (GOLD) stage, although patients with poor adher-
ence did have lower baseline FEV  and increased dyspnea.*
Similar findings were reported by another study investigating
long-term adherence to home nebulizer use.* Other studies
report no significant association between adherence and
severity, measured by FEV .* Interestingly, a recent study
based on the Continuing to Confront COPD International
Patient Survey data reports an association between low
medication adherence (measured using the MMAS-8) and
increased symptom severity (measured by CAT).* This is
in line with the ADCARE data, which demonstrates that,
overall, there is a greater proportion of patients reporting
high disease impact (as measured by a CAT score of >15) in
the low adherence group compared with those with medium
or high adherence, an association that was confirmed in the
multivariate regression analysis that showed that adherence
to treatment was correlated with lower disease impact.

In this study, only 8.5% of patients had FEV  <30% and
only 15.5% of patients had FVC <50%, and yet nearly 50%
used oxygen therapy in the previous 6 months. This suggests
that the use of oxygen therapy was for breathlessness rather
than as a long-term treatment for severe disease. Interestingly,

despite the small proportion of patients with highly impaired
lung function, two-thirds of patients reported a high impact
of COPD on health status (CAT >15). This is not an unusual
finding, lower FEV | has been shown to be associated with
worse health, but the correlation is low, implying that some
patients may have very poor health despite mild impairment
in lung function.** CAT scores can show significant impair-
ment in health status across all COPD severities, even in
patients with mild disease, regardless of whether severity was
assessed by a physician or classified by GOLD stage.*

Adherence to treatment for chronic diseases is a complex
area. There are likely to be many factors involved that will
vary depending on the patient and disease profile. Depres-
sion is known to be an important comorbidity of COPD,*
which is often untreated and is associated with poorer health
outcomes.*” An association between depression and poor
treatment adherence in chronic disease,” and specifically
in respiratory diseases such as asthma and COPD,* has
been reported in the literature. One such study was carried
out in 78 patients in Turkey and showed that the presence of
depressive symptoms was associated with low adherence to
treatment.*” These findings are in line with the data presented
here describing a significant correlation between depression
and non-adherence to treatment.

Overall, both higher education and older age were associ-
ated with better adherence to treatment in the ADCARE study,
but further research is needed to improve the understanding
of the role that these factors play in treatment adherence for
COPD. There is conflicting data published on the impact of
demographic variables such as age and educational level on
treatment adherence. Some studies have found that subjects
who are older and better educated are more likely to be adher-
ent to treatment.*>* Other studies have shown no significant
association.*® Some studies suggest that older age is a risk fac-
tor for non-adherence due to factors such as cognitive impair-
ment, particularly forgetfulness and polypharmacy.>* A recent
study carried out in Saudi Arabia, based on the findings
from a National household survey, reported that older age
was associated with better treatment adherence in subjects
with chronic diseases.’ It has also been reported that patients
with poor adherence often have insufficient understanding
of their disease and its management options, and tend to rely
more on natural remedies,* which could be linked to patient
education. In line with this, a recent study carried out among
Palestinian geriatrics living with chronic disease reported
a correlation between a higher level of knowledge about
the medication and improved adherence to the treatment.>

ADCARE is one of the few studies addressing adher-
ence to treatment in a real-life setting in the region, and the
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use of an identical study methodology in Turkey and Saudi
Arabia enables pertinent comparisons to be made between
the 2 countries. In addition, data on the impact of COPD
on health status, quality of life, and adherence to treatment
were collected using validated questionnaires (CAT, HADS,
EQ-5D, MRC, and MMAS-8), which have been used widely,
enabling comparison with data collected elsewhere.

Some limitations of the study should be noted. Since
the study was conducted under real-world care conditions,
patients visiting their physicians more often (and therefore it
could be hypothesized that these patients have more severe
disease) have a higher probability of being included in the
study compared to those rarely seen. This may be a limita-
tion in the generalizability of the study, although it has been
shown in the multivariate analysis that the number of exacer-
bations (which is an indication of severity) is not associated
with adherence. In addition, as is the case for all studies that
require participants to recall data, there is a risk of recall bias
and inaccuracy in the data collected. Furthermore, detecting
poor adherence is challenging since there are many available
methods to collect the data. In this study, patient self-reporting
is used (the MMAS-8 questionnaire), which is the most
cost-effective method but may result in an overestimate of
adherence since patients frequently overreport medication
adherence when completing such questionnaires. It is also
noteworthy that the UK value sets were used to derive the util-
ity values in the absence of country-specific reference values
for Turkey and Saudi Arabia, on the advice of the EuroQol
Group. Deriving the utility values based on country-specific
value sets would be an important topic for future research.

In conclusion, the results presented here reveal that, in
both Turkey and Saudi Arabia, adherence to COPD treat-
ment is low and provides a benchmark for future studies
investigating treatment adherence in these countries. The
association between depression and poor adherence indi-
cates that physicians should take into account psychological
symptoms when treating COPD and consider counseling
for those who are suffering. Another area for improvement
is patient education, and educational level should be taken
into account when treating patients with COPD to ensure
patients understand the correct inhaler technique and
benefits of regularly taking their medication. In addition, an
association between non-adherence to treatment and higher
disease impact, as well as a greater impact on the quality
of life is demonstrated. Symptom management is a key aim
of health care providers and policy makers, and therefore,
improving adherence to treatment should be a key priority

for decision-makers in order to reduce the burden of disease
attributed to COPD.

Data availability

Editors can seek information from the corresponding author
regarding whether anonymized patient level data can be
made available.
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