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Purpose: To evaluate the rate and predictors of non-adherence to imatinib in gastrointestinal 
stromal tumor (GIST) patients, as well as to compare the difference in health-related quality 
of life (HRQOL) between adherent and non-adherent patients.
Patients and Methods: A cross-sectional study at the Oncology Clinic, Hospital Kuala 
Lumpur was conducted from March to August 2018. All patients with metastatic and/or 
unresectable GIST aged ≥18 years old and on at least 3 months of imatinib were included. 
Adherence to imatinib was assessed using the 10-item validated Medication Compliance 
Questionnaire, with a score of <100% indicating non-adherence. Non-adherence predictors 
were determined by multiple logistic regressions. HRQOL was evaluated by the European 
Organization for Research and Treatment of Cancer Quality of Life Questionnaire Core 30 
(EORTC QLQ-C30). The difference in the mean HRQOL scores between adherent and non- 
adherent groups was determined by multivariate analysis of variance.
Results: A total of 89 patients were enrolled, of which 49 (55.1%) were considered non- 
adherent. The significant predictors of non-adherence were age (adjusted odds ratio [OR] 
0.93; CI 0.89–0.98; P = 0.007), presence of nausea and vomiting (OR 5.63; CI 1.25–25.27; 
P = 0.024), and presence of comorbidities (OR 4.56; CI 1.44–14.40; P = 0.010). Patients who 
were in the adherent group showed significantly better score in overall HRQOL, F (15, 73) = 
2.09, P < 0.02; Pillai’s trace = 0.3, partial eta squared = 0.30.
Conclusion: Non-adherence to long-term treatment with imatinib among patients with 
GIST should not be underestimated. Significant predictors of non-adherence among this 
population are younger age, presence of nausea and vomiting, as well as comorbidities. 
Patients with good adherence portrayed better HRQOL.
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Introduction
The treatment landscape of gastrointestinal stromal tumor (GIST) has changed 
dramatically with the introduction of tyrosine kinase inhibitor (TKI). Prior to TKI 
availability, chemotherapy was the primary treatment option for metastatic and/or 
unresectable GIST; however, it was associated with poor response rate and low 
overall survival.1 Imatinib, being indicated as a first-line oral TKI treatment for 
patients with unresectable and/or metastatic GIST, has been shown to significantly 
improve the survival from about 1 year to 5 years.1
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As the management of GIST requires long-term oral 
therapy, studies have shown that continuous and adequate 
dosing of imatinib is pivotal in achieving good therapeutic 
outcomes.2,3 A randomized Phase 3 trial found that inter-
ruption of imatinib after 3 years resulted in significantly 
lower progression-free survival compared with the conti-
nuation group.2 Similarly, in another randomized phase 3 
study, imatinib interruption after 1 year resulted in rapid 
progression of disease in most patients with advanced 
GIST.3 Based on these findings, it is evident that long- 
term and continuous dosing of imatinib is essential to 
achieve good clinical outcomes. Hence, patient adherence, 
ie, the extent to which a patient’s behavior in taking 
medication corresponds with the agreed recommendations 
from a healthcare provider, is therefore critical.4

Adherence to imatinib has been extensively studied in 
patients with chronic myeloid leukemia (CML),5–8 how-
ever, limited research has been carried out among GIST 
patients across the world. A cross-sectional study on 
adherence to imatinib found that 92 of 158 GIST patients 
(58.2%) were considered non-adherent.9 In another retro-
spective study that analyzed pharmacy records over 24 
months showed an overall compliance rate of 73% 
among GIST patients.10 In the prospective Adherence 
Assessment with Glivec: Indicators and Outcomes 
(ADAGIO) study, the non-adherence rates assessed with 
Basel Assessment of Adherence Scale (BAAS) were 29% 
and 24% in the 4 weeks prior to baseline and follow-up, 
respectively.11

Various factors have been associated with non- 
adherence to imatinib. In a cross-sectional study among 
Chinese GIST patients, the predominant indicators of non- 
adherence were female gender, living in rural areas and 
having low global health status scores.9 Another study, 
based on data from a United States (US) health plan, 
found that non-adherence was associated with age (>51 
years old), gender (female), a higher number of other 
medications and more cancer complications.12

Non-adherence to long-term therapies has been asso-
ciated with poor health outcomes in patients with chronic 
diseases and may eventually affect patients’ quality of life.4 

In Malaysia, most studies on adherence to imatinib are only 
limited to CML patients.13,14 Malaysia is a multiracial coun-
try with diverse cultures; hence, factors affecting adherence 
to oral anticancer may be unique and different from study 
findings from other countries. Therefore, this study aims to 
determine the rate of non-adherence to imatinib in GIST 
patients and to explore factors associated with non- 

adherence. Besides that, it also aims to compare the differ-
ence in health-related quality of life (HRQOL) between 
adherent and non-adherent patients.

Patients and Methods
A cross-sectional study was conducted from March 2018 
to August 2018, at the Oncology Clinic in a tertiary hos-
pital, Kuala Lumpur Hospital. In Malaysia, there were 
only 6 existing Radiotherapy and Oncology Centers within 
the Ministry of Health at the time of the study.15 Kuala 
Lumpur Hospital is located in the central region of the 
Peninsular Malaysia and serves as one of the six 
Radiotherapy and Oncology Centers.15 Participants in 
this study consisted of patients with unresectable and/or 
metastatic malignant GIST receiving imatinib treatment. 
Patients who were aged ≥18 years old, on at least 3 months 
of imatinib and able to understand and communicate in 
Malay and/or English were included. Patients with known 
hypersensitivity to imatinib, documented psychiatric/psy-
chological disorders, as well as patients who were too ill to 
be interviewed or unable to respond to questions were 
excluded. This study was conducted in accordance with 
the Declaration of Helsinki. Approval from the Medical 
Research and Ethics Committee (MREC), Ministry of 
Health, Malaysia was obtained before the commencement 
of the study (Approval Reference: NMRR-18-65-39693). 
Written informed consent was obtained from all partici-
pants who agreed to participate.

The primary outcome of this study was the rate of non- 
adherence to imatinib. Secondary outcomes were non- 
adherent predictors, as well as differences in the mean 
HRQOL scores between adherent and non-adherent 
groups. Sample size was calculated based on the following 
formula:16

n ¼ Nz2pq
� �

= d2 N � 1ð Þþz2pq
� �

where n is the sample size with finite population correction, 
N is the population size (N = 102 patients), z is the z statistic 
for a level of confidence (Z = 1.96), p is the expected 
proportion of non-adherence to imatinib among GIST 
patients (p = 0.3),11 q is (1 – p), d is precision or margin 
of error (d = 0.05). The sample size of 78 patients was 
calculated. In this study, total population sampling was 
employed, whereby all patients who were diagnosed with 
unresectable and/or metastatic GIST receiving imatinib from 
the Oncology Clinic were screened for eligibility. Face-to- 
face interviews were conducted with all eligible patients by 
trained researchers. A set of questionnaires in both English 
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and Malay languages were used to collect information on 
demographic data, assessment of adherence to imatinib, and 
HRQOL. Each interview session took approximately 20 
minutes. Other relevant clinical data were obtained through 
a review of the medical records.

Demographics and Clinical Data
Information on age, gender, race, marital status, highest 
educational level, social support and payment status for 
oncology treatment service were collected during the inter-
view. In addition, clinical data, such as presence of comor-
bidities, concomitant use of medications, duration of 
imatinib, pill burden of imatinib, dosing frequency of 
imatinib, as well as presence and type of adverse drug 
reaction (ADR), were obtained from medical records.

Assessment of Adherence
Adherence to imatinib was assessed using the 10-item 
validated Medication Compliance Questionnaire 
(MCQ).17 Permission to use the questionnaire was 
obtained from the questionnaire developers. The question-
naire was initially developed to assess adherence to anti-
hypertensive medication but has since been used in other 
chronic conditions including colorectal and breast 
carcinomas.18 The questionnaire consists of two domains, 
ie a drug-taking behavior domain (7 items) and a drug- 
stopping behavior domain (3 items). It has been validated 
with internal consistency of Cronbach’s alpha of 0.67 and 
0.84 for the respective domains, with test–retest single 
measure intraclass correlation coefficients (ICC), were 
0.78 and 0.93.17

The 10-item MCQ has possible scores on the Likert 
scale that range from 1 (never) to 5 (very frequent). The 
codes of the negatively worded items (items 2 to 10) were 
reversed, and the item scores were converted to a 0 to 100 
scale. The final adherence score is reported as the mean of 
the 10-items on a percentage scale ranging from 0% to 
100%. Higher scores indicated better adherence to imati-
nib. The reliability of the MCQ was also tested with 
Cronbach’s alpha.

In the management of cancer with oral anticancer, there 
is no consensus or agreement regarding a definition for 
“adequate adherence”, with previous investigators using 
ranges between 80% and 95%.19 Similar to a study on 
adherence rate of imatinib in GIST patients, this study 
considered patients with a score of <100% as non- 
adherent.9

Assessment of HRQOL
HRQOL was evaluated by the validated European 
Organization for Research and Treatment of Cancer 
Quality of Life Questionnaire Core 30 (EORTC QLQ- 
C30).20 Both the English and Malay versions of EORTC 
QLQ-C30 were validated in cancer patients.20,21 

Permission to use the questionnaires was obtained from 
the European Organization for Research and Treatment of 
Cancer (EORTC) Group, Brussels, Belgium. EORTC 
QLQ-C30 consists of 30 statements, which are categorized 
into five functional scales (physical, role, cognitive, emo-
tional, social), three symptom scales (fatigue, pain, nausea/ 
vomiting), six single symptom items (dyspnea, insomnia, 
appetite loss, constipation, diarrhea, financial difficulties), 
and a global quality of life scale. Higher scores for the 
functional scales indicate better functioning and quality of 
life; higher scores for the symptom scales reflect more 
severe symptoms. All scores were transformed linearly 
into a range of 0 to 100.

Statistical Analysis
Data were analyzed using the IBM® Statistical Package for 
Social Sciences (SPSS) Desktop version 22. Categorical 
data were expressed as frequencies and percentages, while 
numerical data were expressed as means and standard 
deviations. Chi-squared test was used to look for associa-
tion between categorical variables. In contrast, the inde-
pendent t-test or the Mann–Whitney test was employed to 
identify differences in continuous variables between 
groups. Covariates with P < 0.25 were included in multiple 
logistic regression. Non-adherence predictors were deter-
mined by multiple logistic regressions. The difference in 
the mean HRQOL scores between adherent and non- 
adherent groups was determined by multivariate analysis 
of variance (MANOVA). A value of P < 0.05 is considered 
statistically significant. Bonferroni analyses were also per-
formed to compare each of the quality of life scales 
separately.

Results
Socio-Demographic and Clinical 
Characteristics
All patients who were on imatinib treatment were screened 
for eligibility. Out of the 102 screened patients, 90 patients 
were eligible, of which 89 patients gave written consent to 
participate in the study. Socio-demographic and clinical 
characteristics of patients are summarized in Table 1. The 
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Table 1 Socio-Demographic and Clinical Characteristics of Patients (n=89)

Characteristics Total Patients N=89, (%) Adherence to Imatinib

Adherent N=40 (%) Non-Adherent N=49 (%) p-Value

Age in years, mean (SD) 60.6 (12.5) 62.5 (10.9) 59.0 (13.6) 0.183

Gender 0.321

Male 46 (52.7) 23 (25.8) 23 (25.8)

Female 43 (48.3) 17 (19.1) 26 (29.2)

Race 0.345

Malay 41 (46.1) 17 (19.1) 24 (27.0)

Chinese 43 (48.3) 22 (24.7) 21 (23.6)

Indian 5 (5.6) 1 (1.1) 4 (4.5)

Marital status 0.460

Single/divorced/widow 9 (10.1) 3 (3.4) 6 (6.7)

Married 80 (89.9) 37 (41.6) 43 (48.3)

Highest educational level 0.849

Primary school or less 28 (31.5) 13 (14.6) 15 (16.9)

Secondary school or more 61 (68.5) 27 (30.3) 34 (38.2)

Social support 0.142

Living alone 7 (7.9) 5 (5.6) 2 (2.2)

Living with family 82 (92.1) 35 (39.3) 47 (52.8)

Payment status for oncology treatment service 0.872

Government-referred charge 50 (56.2) 23 (25.8) 27 (30.3)

Private-referred charge 10 (11.2) 5 (5.6) 5 (5.6)

Free of charge 29 (32.6) 12 (13.5) 17 (19.1)

Presence of comorbidities 0.169

No 44 (49.4) 23 (25.8) 21 (23.6)

Yes 45 (50.6) 17 (19.1) 28 (31.5)

Concomitant medications 0.774

None 43 (48.3) 20 (22.5) 23 (25.8)

≥1 type of medication(s) 46 (51.7) 20 (22.5) 26 (29.2)

Duration of imatinib therapy 0.391

≤1 year 24 (27.0) 9 (10.1) 15 (16.9)

>1 year 65 (73.0) 31 (34.8) 34 (38.2)

Presence of ADR 0.003

No 46 (51.7) 23 (25.8) 13 (14.6)

Yes 53 (59.6) 17 (19.1) 36 (40.4)

Presence of edema 0.706

No 65 (73.0) 30 (33.7) 35 (39.3)

Yes 24 (27.0) 10 (11.2) 14 (15.7)

Presence of nausea and vomiting 0.006

No 68 (76.4) 36 (40.4) 32 (36.0)

Yes 21 (23.6) 4 (4.5) 17 (19.1)

Presence of diarrhea 0.806

No 77 (86.5) 35 (39.3) 42 (47.2)

Yes 12 (13.5) 5 (5.6) 7 (7.9)

Presence of skin rash 0.089

No 82 (92.1) 39 (43.8) 43 (48.3)

Yes 7 (7.9) 1 (1.1) 6 (6.7)

(Continued)
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median age was 56 years old. There were more Chinese 
(48.3%), followed by Malays (46.1%), and Indians (5.6%). 
All patients were diagnosed with metastatic and/or unre-
sectable GIST; 35% of them had primary tumors in the 
stomach, 21% in the small bowel, 9% in the rectum and 
duodenum, respectively, while the remaining 26% in other 
sites. More than half of the patients experienced at least 1 
or more side effects from imatinib, of which edema 
(27.0%) and nausea and vomiting (23.6%) being most 
frequently reported. In terms of nausea and vomiting, no 
grade 3, 4 or 5 adverse effects were observed. More than 
half of the patients had known comorbidities (50.6%). 
Hypertension was the most common comorbidity 
(38.2%), followed by diabetes mellitus type 2 (22.5%), 
dyslipidemia (10.1%), ischemic heart disease (4.5%), 
stroke (4.5%) and chronic kidney disease (3.4%).

Assessment of Adherence to Imatinib
The overall mean and standard deviation (SD) of imatinib 
adherence score from MCQ was 94.4% (7.4%). In this 
study, based on the definition of non-adherence, 49 
(55.1%) were considered non-adherent. The mean scores 

of each item are shown in Table 2. Among these 
responses, item 3 (“you find it difficult to take the medica-
tion everyday”) was reported with the lowest mean adher-
ence score of 87.2%. Reliability of the MCQ used in this 
study (Cronbach’s alpha) were 0.701 and 0.744 for drug- 
taking and drug-stopping behavior domains, respectively.

The results from multiple logistic regression analysis 
shown in Table 3 indicated that younger age, presence of 
comorbidities, and presence of nausea and vomiting were 
the associated factors of non-adherence to imatinib. In this 
study, younger patients were reported to be more likely to 
be non-adherent compared with older age (adjusted odds 
ratio [OR] 0.93, P=0.007). Patients with comorbidities 
were also more likely to be non-adherent compared with 
patients with no known comorbidities (OR 4.56, P=0.010). 
In addition, patients who experienced the presence of 
nausea and vomiting were more likely to be non- 
adherent compared with patients who did not experience 
that side effect (OR 5.63, P=0.024). This model fits rea-
sonably well with no significant interaction among inde-
pendent variables being detected. The area under the curve 
of Receiver Operating Characteristics (ROC) is 0.746 

Table 1 (Continued). 

Characteristics Total Patients N=89, (%) Adherence to Imatinib

Adherent N=40 (%) Non-Adherent N=49 (%) p-Value

Pill burden of imatinib 0.677

1 pill 58 (65.2) 27 (30.3) 31 (34.8)

≥2 pills 31 (34.8) 13 (14.6) 18 (20.2)

Dosing frequency of imatinib 0.819

Once daily 84 (92.1) 38 (42.7) 46 (51.7)

Twice daily 5 (5.6) 2 (2.2) 3 (3.4)

Abbreviations: SD, standard deviation; ADR, adverse drug reaction.

Table 2 MCQ Score for Each Item (n=89)

Number Items Mean, % (SD)

1 You take your medication as agreed with your doctor 95.3 (10.5)

2 You only take your medication when you are not feeling well 89.9 (21.3)

3 You find it difficult to take your medication everyday 87.2 (20.1)
4 You forget to take your medication 89.2 (16.5)

5 When you forget to take your medication, you take the following dose twice as much as directed by your doctor 99.8 (2.1)

6 You change the time to take the medication without consulting your doctor 94.6 (12.3)
7 You reduce the dose of medication when you are feeling well 96.6 (12.1)

8 You stop taking the medication when you feel that it is not effective 98.4 (6.9)

9 You stop taking the medication when you experience adverse effect from the medication 94.4 (12.8)
10 You stop taking the medication when you feel healthy 98.0 (8.0)

Abbreviation: SD, standard deviation.
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(95% CI: 0.65–0.85), indicating the model can accurately 
discriminate 74.6% of the cases.

Assessment of HRQOL
Table 4 shows the results of HRQOL as reported by both 
adherent and non-adherent patients. There was 
a statistically significant difference in the overall quality 
of life between adherent and non-adherent groups, F (15, 
73) = 2.09, p < 0.02; Pillai’s trace = 0.3, partial eta squared 
= 0.30. When the results for each of the quality of life 
scale were considered separately, the only difference to 
reach statistical significance, using a Bonferroni adjusted 
alpha level of 0.003, was physical functioning, F (1,87) = 
13.50, p < 0.001, partial eta squared = 0.13; emotional 
functioning, F (1,87) = 17.0, p < 0.001, partial eta squared 
= 0.16; cognitive functioning, F (1,87) = 11.6, p=0.001, 
partial eta squared = 0.12; fatigue, F (1,87) = 10.2, 
p=0.002, partial eta squared = 0.11; nausea and vomiting, 
F (1,87) = 12.7, p=0.001, partial eta squared =0.13; and 
insomnia, F (1,87) = 9.9, p=0.002, partial eta squared = 
0.10 (Table 4).

Discussion
The study was conducted to assess the rate of non- 
adherence to imatinib among patients with metastatic 
and/or unresectable GIST. More than half of these patients 
(55.1%) were found to be non-adherent in this study. 
A previous cross-sectional study reported a similar rate, 
whereby 58.2% of GIST patients were considered non- 
adherent to imatinib based on self-reported adherence 
questionnaire.9 Meanwhile, other studies using BAAS, 
pharmacy records and medication possession ratio for 
assessment of adherence reported imatinib non-adherence 
rate ranging from 24% to 29% among GIST patients.10–12 

These differences may be attributed to variations in meth-
odology, definition of level of non-adherence, tools of 

adherence assessment, and different disease stages of the 
recruited population.

In the present study, MCQ scores <100% were consid-
ered non-adherent. Hence, it is unsurprising that the rate of 
non-adherence reported in this study was high, which is 
comparable to previous studies that employed similar defi-
nitions of non-adherence.8,9,22 In addition, this study was 
conducted on patients with metastatic and/or unresectable 
GIST, whereby adherence to imatinib may be further lim-
ited since a clinical response following initiation of imati-
nib is often achieved quickly in this setting.23 Given the 
paucity of data in the GIST literature, the current study 
provides additional evidence that suboptimal adherence to 
imatinib remains a significant problem in this population.

In this study, younger age was found to be 
a significant factor associated with non-adherence to 
imatinib. Existing data on the association between age 
and adherence to imatinib has been conflicting. In 
a study investigating the adherence level of imatinib 
among patients with CML using a microelectronic mon-
itoring device, it was concluded that younger patients 
were more likely to have lower adherence rate.7 

Similarly, another study found that younger patients 
were found to have lower adherence rate to imatinib.24 

In contrast, another study found that increasing age (>51 
years old) was significantly associated with non- 
adherence to imatinib.12 Although the reasons for non- 
adherence to oral anticancer drug in younger individuals 
are unclear, previous studies have found that younger 
patients may not adjust as well as older patients to 
their cancer condition, affecting their medication 
adherence.25

The current study also found that the presence of 
comorbidities was a significant predictor of non- 
adherence to imatinib, in keeping with results from pre-
vious study.26 This was further supported by a systematic 

Table 3 Factors Predicting the Non-Adherence to Imatinib (n=89)

Variables Univariate Analysis Multiple Logistic Regression

b Crude OR 95% CI p-Value b Adj OR 95% CI p-Value

Age −0.02 0.98 0.94–1.01 0.184 −0.07 0.93 0.89–0.98 0.007

Living with family 1.21 3.36 0.62–18.33 0.162
Presence of comorbidities 0.59 1.80 0.78–4.20 0.171 1.52 4.56 1.44–14.40 0.010

Presence of ADR 1.32 3.75 1.54–9.14 0.004

Presence of nausea and vomiting 1.57 4.78 1.46–15.70 0.010 1.73 5.63 1.25–25.27 0.024
Presence of skin rash 1.69 5.44 0.63–47.23 0.124

Abbreviations: OR, odds ratio; CI, confidence interval; Adj OR, adjusted odds ratio; ADR, adverse drug reaction.
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review, which found that the presence of comorbidities 
was associated with non-adherence in patients taking oral 
anticancer therapy.25 This finding may be explained by the 
fact that patients with multiple comorbid conditions may 
have a lower adherence due to adverse effects, drug–drug 
interaction or polypharmacy.27 Hence, it is important that 
clinicians should pay more attention to patients with 
comorbidities by identifying polypharmacy, possible 
drug–drug interaction, and addressing other barriers to 
medication adherence.

In agreement with findings from previous studies, the 
presence of adverse reaction nausea and vomiting was also 
found to be significantly associated with non-adherence to 
imatinib.23,28,29 Nausea and vomiting are unpleasant 
adverse reactions and have been reported to have disrupted 
patients’ daily activities, hence leading to intentional non- 
adherence to TKIs, as illustrated in a qualitative study 
conducted among CML patients in Malaysia.14 This find-
ing indicates that adverse reactions to imatinib should be 
recognized as soon as possible and managed effectively. 
The effects of nausea and vomiting from imatinib may be 
alleviated by administering the medication after meal, 

splitting the dose, taking the dose at bedtime or adminis-
tering effective antiemetic therapy.30

As formerly reported, non-adherence to imatinib has 
been associated with higher cost sharing of the 
treatment.23,31,32 In contrast, the present study did not 
find any socioeconomic factors being associated with 
adherence to imatinib. A plausible explanation was that 
all the participants in the current study were enrolled in the 
Malaysian Patient Assistance Program (MYPAP) which 
helped to reduce the financial burden on the treatment 
cost. Similar findings were also reported in other countries 
in which similar patient assistance programs were 
available.8,9

Apart from that, other socio-demographic data includ-
ing race, marital status, educational level and social sup-
port did not appear to be significantly associated with 
adherence to imatinib. Although previous local qualitative 
studies on adherence to TKIs in CML patients have 
pointed out that religious and social issues may affect 
patients’ adherence,14,33 the present study did not find 
a significant difference in adherence levels across the 
different races.

Table 4 Results of the General Linear Model Multivariate Analysis of Variance Testing the Association Between Adherence to Imatinib 
and the Individual EORTC QLQ-C30 Item

EORTC QLQ-C30 Item All Patients Adherence to Imatinib p-Value Partial η2

Adherent Non-Adherent

N=89 Mean (SD) N=40 Mean (SD) N=49 Mean (SD)

Global quality of life 70.6 (22.3) 76.7 (23.6) 65.7 (20.0) 0.019 0.06

Functioning scale

Physical functioning 81.0 (20.3) 89.2 (15.7) 74.3 (21.3) <0.001 0.13

Role functioning 80.9 (27.8) 87.1 (25.2) 75.9 (29.1) 0.058 0.04
Emotional functioning 82.0 (20.8) 91.3 (13.6) 74.5 (22.6) <0.001 0.16

Cognitive functioning 82.4 (19.0) 89.6 (16.7) 76.5 (18.9) 0.001 0.12

Social functioning 85.0 (24.2) 92.5 (18.5) 78.9 (26.7) 0.008 0.08

Symptom scale

Fatigue 35.5 (27.8) 25.6 (28.6) 43.5 (24.5) 0.002 0.11
Nausea and vomiting 32.2 (37.4) 17.5 (29.2) 44.2 (39.3) 0.001 0.13

Pain 18.0 (23.9) 11.7 (19.7) 23.1 (25.9) 0.023 0.06

Dyspnea 8.24 (18.3) 4.2 (11.2) 11.6 (22.1) 0.058 0.04
Insomnia 23.6 (31.5) 12.5 (26.9) 32.7 (32.3) 0.002 0.10

Appetite loss 27.0 (32.1) 22.5 (33.2) 30.6 (31.1) 0.238 0.02

Constipation 13.9 (23.5) 11.7 (25.7) 15.7 (20.5) 0.429 0.01
Diarrhea 16.1 (24.7) 11.7 (25.7) 19.7 (23.5) 0.126 0.03

Financial difficulty 20.6 (24.9) 16.7 (24.7) 23.8 (24.8) 0.179 0.02

Abbreviations: EORTC QLQ-C30, European Organization for Research and Treatment of Cancer Quality of Life Questionnaire Core 30; SD, standard deviation; partial 
η2, partial eta square.
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Pertaining to the HRQOL scores in the functional dimen-
sion, only physical, emotional and cognitive functionings were 
significantly better among adherent patients. However, it is 
also important to note that there were non-significant trends 
for higher scores of adherent patients on all other scales in the 
functional dimension, similar to a finding in a previous study.8 

Apart from the functional dimension, the scores of the symp-
tom dimensions were also reported to be higher in the non- 
adherent group, indicating a worse symptom burden in this 
group of patients. Undoubtedly, management of associated 
side effects is an important key in ensuring continuous adher-
ence to imatinib among GIST patients.30 In cancer manage-
ment, health-related quality of life has been increasingly 
emphasized as an important part of patient care.34 In this 
study, it is shown that adherence to imatinib has a significant 
association with overall HRQOL, although no causality is 
indicated. It is therefore vital that optimal medication adher-
ence among these patients should be achieved to ensure 
patients receive the best possible outcomes.

The limitations of this study include the small sample 
size of a single center. GIST is a relatively rare type of 
cancer; hence, total population sampling was used in this 
study to recruit the maximum number of patients possible 
during the study duration. In addition, another limitation of 
the study is adherence that was measured using a self- 
reported questionnaire. In this study, adherence to imatinib 
was assessed using MCQ, a validated self-reported ques-
tionnaire that was previously used among hypertensive 
and cancer patients in Malaysia.17,18 It was not specifically 
validated in a GIST population in view of the rarity of the 
disease and is a limitation. Another limitation of this study 
is that it did not investigate the impact of adherence on 
clinical response or outcomes of GIST. Despite these lim-
itations, the findings in this study are valuable and provide 
additional data on what is scarcely known about adherence 
to imatinib in patients with GIST in this region. Further 
study should be warranted by having a larger sample size 
from a multicenter study. Besides that, further study 
should also be carried out to investigate the relationship 
between adherence and clinical response.

The main implication of this study includes providing an 
insight and awareness among the clinicians on the importance 
of promoting adherence to imatinib among GIST patients. 
Adherence should be assessed during every follow-up visit, 
and barriers to adherence should be identified and addressed 
accordingly. Adverse events from imatinib, particularly nausea 
and vomiting, should be managed proactively, while any 
potential drug–drug interaction or polypharmacy should be 

intervened appropriately. Adherence can be promoted by 
enhancing patient education at multidisciplinary levels, such 
as clinicians, nurses and pharmacists. Patients can be provided 
with a diary to write down their daily medication intake, as well 
as to document their concerns and side effects. Besides that, 
home visits may be conducted to monitor patients in terms of 
their adherence and the occurrence of adverse events from the 
therapy. Last but not least, when clinicians are exploring rea-
sons for treatment failure in GIST, poor adherence must always 
be ruled out before switching to second-line therapy.

Conclusion
Non-adherence to long-term treatment with imatinib is 
common and should not be underestimated among patients 
with metastatic and/or unresectable GIST. Significant pre-
dictors of non-adherence among this population are 
younger age, presence of nausea and vomiting, as well as 
comorbidities. These findings suggest that more emphasis 
should be placed on these patients, particularly in identify-
ing and overcoming barriers to non-adherence. Patients 
with good adherence portrayed better HRQOL.
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