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Abstract 
Background: Strong opioids are mainly utilized to attenuate pain in 
cancer patients. Adherence to analgesic drugs significantly promotes 
adequate pain management and improves quality of life. We aimed to 
identify the factors influencing non-adherence to strong opioids in 
cancer patients. 
Methods: A descriptive, cross-sectional, two-phased, mixed methods 
design was conducted prospectively to evaluate a cohort of 101 
cancer patients who are currently prescribed strong opioids from a 
pain clinic in Thailand between January and March 2018. Participants 
were asked to complete a questionnaire that included the following 
sections: general characteristics; the Medication Taking Behavior in 
Thai (MTB-Thai) for assessing adherence to medications; and factors 
influencing nonadherence, which were analyzed using multivariate 
logistic regression. In addition, face-to-face in depth interviews were 
conducted with patients showing non-adherence to strong opioids 
(MTB-Thai score ≤21) and analyzed using thematic content analysis.  
Results: Of 101 cancer pain patients that completed the 
questionnaire, 39.6% showed non-adherence to strong opioids. Illness 
understanding (P=0.047) and the use of more than three types of pain 
medication (P=0.032) were significant factors influencing non-
adherence. Qualitative analysis indicated that fear of long-term 
outcomes, opioid side effects, ineffective pain control, attempts to 
make the regimen more acceptable, poor understanding, and non-
acceptance of disease related to non-adherence. 
Conclusion: Non-adherence to opioids for cancer patients is a 
common problem. Awareness of patient factors, medication-related 
factors, and illness-related factors will provide the knowledge and 
adequate advice that may enhance adherence to medications.
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Introduction
Cancer is the one of four non-communicable diseases that 
makes up the majority of global deaths1. In Thailand, an aver-
age of 170,000 people were newly diagnosed with cancer in 
2018, according to the World Health Organization report2. 
More than one-third of cancer patients experienced moderate 
or severe pain3. Improper pain management can be caused by a 
multitude of factors, including the clinicians’ attitude, patients’  
perception, caregiver’s perspective, and the availability or acces-
sibility of analgesic drugs4–9. Significantly, poor adherence to 
the analgesic regimen can contribute to ineffective cancer pain  
management10–12. Also, it can lead to a substantial worsening of  
the disease, death, and increased health care costs12,13.

Strong opioids are the mainstay for treatment of cancer pain. 
The reported incidence of poor opioid adherence is 50–70% of  
patients with advanced cancer14. Previous research on the causes 
of non-adherence has identified various factors, such as ill-
ness, drugs, medical personnel, patient characteristics, and  
socioeconomic factors15. Notably, poor compliance is associ-
ated with young age, smoking, fear of drug dependence and side  
effects, the experience of adverse events, misunderstanding of 
prescriber instructions, poor beliefs and perceptions, poor family 
support, and non-acceptance of illness7,16–20. However, no study 
in Thailand has explored the issue of opioid non-adherence 
in patient-related factors, which is one of the most significant  
barriers and is a severe problem that obstructs pain management 
goals. Furthermore, non-adherence to opioids remains a signifi-
cant health problem, and more high-quality studies are needed  
to assess these aspects. The study aims to explore the factors 
influencing opioids non-adherence in cancer patients by using  
mixed-methods design.

Methods
The present study was a descriptive, cross-sectional, two-phased 
mixed methods study using both quantitative and qualitative 
approaches. The study was conducted between January and  
March 2018

Ethical considerations
This study was approved by the Ethics Committee (Chairman 
Assistant Professor Dr. Chusak Okascharoen) of Faculty of  
Medicine Ramathibodi Hospital, Mahidol University, Bangkok, 
Thailand (09-60-05, 11 January 2018). Participants were informed 
about the study and provided written informed consent to  
participate in both the questionnaire and the interviews. All  
data were confidential.

Participants
The sample size for the study was determined using Taro 
Yamane sample size formula with 95% confidence level21. The  
calculation formula of Taro Yamane is presented as: n = N/1 + N (e)2

where: n = sample size required, N = number of people in the  
population.

In this study cancer pain patients attending a pain clinic at  
Ramathibodi Hospital, Bangkok, Thailand were the sample 
population and numbered 134 in the last three months between  
January and March 2018; therefore, e = allowable error (%)-0.05. 
A minimum of 101 cancer pain patients who used strong opio-
ids (fentanyl, methadone, morphine) by oral and transdermal 
routes of administration were required to meet the sample size. 
Participants who had the follow-up appointment schedule were 
selected using simple random sampling by computer generated  
random list. They were approached during a routine follow up  
at pain clinic.

The inclusion criteria were patients aged 18 years or older,  
diagnosed with cancer pain, strong opioid analgesics for cancer 
pain prescribed for more than one week for around-the-clock  
use or as needed, and ability to communicate well in Thai.  
Exclusion criteria were patients who declined to participate, and 
who had known or suspected psychotic disease.

Questionnaire
All participants filled out the questionnaire by themselves and  
participated in the interviews at the hospital. The questionnaire 
assessed demographic characteristics, pain severity (numeri-
cal rating scale in the past week and at the moment) with thera-
peutic outcomes (pain affect working and social activities,  
routine daily activities and life), and medication adherence 
using the Medication Taking Behavior in Thai (MTB-Thai)  
measure (the total score was between 6 and 24, if score ≤21  
indicated non-adherence)22,23. Other factors associated with non-
adherence to strong opioids, including patient factors (knowl-
edge of strong opioid analgesics and patient beliefs about  
strong opioid analgesics) were assessed using a copyrighted 
Thai version of the self-report Belief about Medication Ques-
tionnaire [Thai-BMQ])24,25. For the questions about knowledge 
assessment of strong opioid analgesics were created by pain 
specialist. Socioeconomic factors (family and social support), 
medical personnel factors (satisfy and confident of medical 
service and staffs), medication-related factors (taste, cost, 
type of medicines, frequency of taking and side effects) and  
illness-related factors were also assessed. Both MTB-Thai and  
Thai-BMQ were used in the study with permission of the  
originators of the questionnaires and completely validated. 
The full questionnaire used in this study was approved by  
three pain specialists. Content validity was determined by 
obtaining the item objective congruence (IOC) value for each  
questionnaire (including general information and pain sever-
ity, which influence non-adherence to opioids, MTB-Thai  
and Thai-BMQ) ranged from 0.80 to 0.92. All were >0.5,  
indicating good content validity. Cronbach’s alpha coefficient 
of the questionnaire ranged from 0.702 to 0.788; a score 
of >0.7 indicates acceptable internal consistency26,27. The  

           Amendments from Version 1
The 1st version was revised because there were issues with 
clarity in the questionnaire and references. Furthermore, the 
latest version has corrected the writing method in study results, 
making it more transparent.

Any further responses from the reviewers can be found at 
the end of the article

REVISED
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questionnaire was not modified after the pilot with 10 patients.  
A copy of the questionnaire can be found in the Extended data26,27.

In-depth interviews
Open-ended interview questions were included at the end of 
the questionnaire for patients who had a MTB-Thai score ≤21,  
in order to provide further commentary and suggest other fac-
tors that may influence non-adherence to strong opioids. The 
open-ended of the interview included four questions related to 
the experienced of using strong opioids for pain control and  
outcomes, patients’ concern, and healthcare service system26,27. 
These questions were asked in a face-to-face qualitative in-depth 
interviews by the second (MA) and the fourth author (RM) 
that  were conducted until data saturation was reached. The 
interviews were audio-recorded with the patients’ permission,  
and the interviewers also took field notes.

Statistical analysis
SPSS for Windows version 18.0 (SPSS Inc., Chicago, IL, USA) 
was used for quantitative data analysis. Descriptive statistics,  
such as frequencies, percentages, means, and standard devia-
tions, were used to analyze demographic data. Chi-square test, 
relative risk, 95% confidence intervals (CI), and p-values were  
used to measure the association between factors and strong opi-
oid analgesic non-adherence. Multiple logistic regression was  
performed to identify risk factors for opioid non-adherence and 
to calculate adjusted risk ratios. P-values less than 0.05 were  
considered statistically significant.

Interview data (transcribed verbatim from recordings) and the  
interviewers’ memos were subject to thematic content analysis 
using ATLAS.ti software version 8.0. Using five stages of data 
analysis in the framework approach included: 1) familiarization 
or immersion in the raw data to list key ideas and recurrent  
themes, 2) identifying a thematic framework (all the key issues, 
concepts, and themes), 3) indexing or applying the thematic  
framework or index systematically to all the data in textual form 
by annotating the transcripts with numerical codes, 4) charting 
or rearranging the data according to the appropriate part of the  
thematic framework to which they relate, and forming charts, 
and 5) mapping and interpretation by using the charts to define  
concepts, map the range and nature of phenomena. 

Results
Quantitative survey
All 101 participants completed the questionnaire (Figure 1).  
Most participants were women (N = 52, 51.49%), and the  
average age was 60.14 years. in total, 40 patients (39.6%) reported  
non-adherence; the others reported moderate to high adherence. 
The mean duration of pain treatment was three months (range:  
1–11 months). Table 1 shows the demographic data.

Statistically significant differences between the adherence and  
non-adherence groups were found in the general-overuse dimen-
sion of the Thai-BMQ (P = 0.047), illness understanding  
(P = 0.028), and use of more than three types of pain medication  
(P = 0.035) (Table 2).

Figure 1. Patient selection flowchart. MTB-Thai score = Medication taking behavior scale in Thai22.
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Table 1. Demographic and clinical characteristics of 
participants (n = 101).

Characteristics Data

Gender n (%)

     Male 49 (48.51)

     Female 52 (51.49)

Age (years) 
      Mean ± SD

60.14 ± 12.17

Cancer type n (%) 
     Head and Neck 
     Breast 
     Lung 
     Gastrointestinal 
     Genitourinary 
     Hematologic 
     Others

 
13 (12.87) 
15 (14.85) 
15 (14.85) 
28 (27.72) 
13 (12.87) 

8 (7.92) 
9 (8.91)

Metastatic cancer n (%)

      Metastasis 57 (56.44)

     Without metastasis 44 (43.56)

Duration of Pain (months) 
     Median (IQR)

 
12 (5–15)

Duration of Pain Treatment (months) 
     Median (IQR)

 
3 (1–11)

Numbers of analgesics n (%)

     >3 
     ≤3

22 (21.78) 
79 (78.22)

Types of analgesics n (%)  

     Sustained-release opioids 
     Immediate-release opioids

65 (64.36) 
101 (100)

     Opioid transdermal patch 
     Anticonvulsants 
     Antidepressants 
     Others

28 (27.72) 
69 (68.32) 
47 (46.53) 

8 (7.92)

Marital Status n (%)

     Single 21 (20.79)

     Married 59 (58.42)

     Divorced/Separated 8 (7.92)

     Widowed 13 (12.87)

Education n (%)

     None 6 (5.94)

     Primary school 37 (36.63)

Characteristics Data

     Junior high school 8 (7.92)

     Senior high school/Vocational certificate 9 (8.91)

     High vocational certificate 8 (7.92)

     Bachelor’s degree 23 (22.77)

     ≥Master’s degree 10 (9.9)

Career n (%)  

     Unemployed 40 (39.6)

     Student 27 (26.73)

     Government employee/State enterprises 3 (2.97)

     Company employee 10 (9.9)

     Business owner 7 (6.93)

     Freelance 6 (5.94)

     Others 8 (7.92)

Income (Baht/month) n (%)  

     No income 38 (37.62)

     <10,000 17 (16.83)

     10,001–20,000 13 (12.87)

     20,001–30,000 12 (11.88)

     30,001–50,000 14 (13.86)

     50,001–100,000 6 (5.94)

     >100,000 1 (0.99)

Health Scheme n (%)  

     Self-pay 12 (11.88)

     Universal coverage scheme 41 (40.59)

     Social security scheme 5 (4.95)

      Government State Enterprise Office scheme 38 (37.62)

     Health insurance 1 (0.99)

     Others 4 (3.96)

Smoking n (%)  

     Never 54 (53.47)

     Quit 42 (41.58)

     Still smokes 5 (4.95)

Alcohol Drinking n (%)  

     Never 52 (51.49)

     Quit 47 (46.53)

     Still drinks 2 (1.98)
SD = Standard deviation, IQR = Interquartile range.
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Table 2. Factors associated with non-adherence to opioids (MTB-Thai scorea ≤21).

Non-
adherence

Adherence P-value

Gender n (%) 0.516

     Male 21 (52.5) 28 (45.9)  

     Female 19 (47.5) 33 (54.1)  

Age (years) Mean ± SD 59.73 ± 11.04 60.41 ± 12.94 0.184

Cancer type n (%) >0.999

     Head and Neck 
     Breast 
     Lung 
     Gastrointestinal 
     Genitourinary 
     Hematologic 
     Others

5 (12.5) 
6 (15) 
6 (15) 

12 (30) 
5 (12.5) 
3 (7.5) 
3 (7.5)

8 (13.11) 
9 (14.75) 
9 (14.75) 

16 (26.23) 
8 (13.11) 

5 (8.2) 
6 (9.84)

Metastatic cancer n (%) 
     Metastasis 
     Without metastasis

 
20 (50) 
20 (50)

 
37 (60.66) 
24 (39.34)

0.291

Duration of Pain (months) 
     Median (IQR)

 
11.5 (6–13.5) 12 (5–15) 0.774

Duration of Pain Treatment (months) 
     Median (IQR)

 
2 (1–7.5)

 
4 (2–12) 0.188

Numbers of analgesics n (%) 
     >3

 
13 (32.5) 9 (14.75)

 
0.035*

      ≤3 27 (67.5) 52 (85.25)  

Types of analgesics n (%)  

      Sustained-release opioids 25 (62.5) 40 (65.57) 0.752

      Immediate-release opioids 40 (100) 61 (100) -

     Opioid transdermal patch 14 (35) 14 (22.95) 0.186

     Anticonvulsants 30 (75) 39 (63.93) 0.242

     Antidepressants 23 (57.5) 24 (39.34) 0.074

     Others 3 (7.5) 5 (8.2) >0.999

Marital Status n (%) 0.346

     Single 6 (15) 15 (24.59)  

     Married 25 (62.5) 34 (55.74)  

     Divorced/Separated 5 (12.5) 3 (4.92)  

     Widowed 4 (10) 9 (14.75)  

Education n (%) 0.371

     None 1 (2.5) 5 (8.2)  

     Primary school 12 (30) 25 (40.98)  

     Junior high school 6 (15) 2 (3.28)  

     High vocational certificate 3 (7.5) 5 (8.2)  
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Non-
adherence

Adherence P-value

     Bachelor’s degree 10 (25) 13 (21.31)  

     ≥Master’s degree 4 (10) 6 (9.84)  

Career n (%) 0.579

     Unemployed 15 (37.5) 25 (40.98)  

     Student 14 (35) 13 (21.31)  

     Government employee/State enterprises 1 (2.5) 2 (3.28)  

     Company employee 4 (10) 6 (9.84)  

     Business owner 2 (5) 5 (8.2)  

     Freelance 3 (7.5) 3 (4.92)  

     Others 1 (2.5) 7 (11.48)  

Income (Baht/month) n (%) 0.14

     No income 14 (35) 24 (39.34)  

     <10,000 6 (15%) 11 (18.03)  

     10,001–20,000 7 (17.5%) 6 (9.84)  

     20,001–30,000 7 (17.5) 5 (8.2)  

     30,001–50,000 2 (5) 12 (19.67)  

     50,001–100,000 4 (10) 2 (3.28)  

     >100,000 0 (0) 1 (1.64)  

Health Scheme n (%) 0.847

     Self-pay 6 (15) 6 (9.84)  

     Universal coverage scheme 15 (37.5) 26 (42.62)  

     Social Security Scheme 1 (2.5) 4 (6.56)  

      Government of State Enterprise Officer 
scheme

16 (40) 22 (36.07)  

     Health insurance 0 (0) 1 (1.64)  

     Others 2 (5) 2 (3.28)  

Smoking n (%) 0.205

     Never 18 (45) 36 (59.02)  

     Quit 21 (52.5) 21 (34.43)  

     Still smokes 1 (2.5) 4 (6.56)  

Alcohol Drinking n (%) 0.712

     Never 18 (45) 34 (55.74)  

     Quit 21 (52.5) 26 (42.62)  

     Still drinks 1 (2.5) 1 (1.64)  

Average pain score last week (0–10)  

     Median (IQR) 7 (5–9) 6 (4–8) 0.058

     Mean ± SD 6.75 ± 2.46 5.57 ± 2.76  
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Non-
adherence

Adherence P-value

Average pain score now (0–10)  

     Median (IQR) 5 (3.5–7) 5 (3–6) 0.196

     Mean ± SD 5.38 ± 2.68 4.62 ± 2.75  

Effect on work and social life n (%) 36 (90) 50 (81.97) 0.267

Effect on daily routine n (%) 35 (87.5) 51 (83.61) 0.59

Overall effect of pain on life n (%) 0.444

     Not at all 0 (0) 4 (6.56)  

     Little impact 3 (7.5) 5 (8.2)  

     Moderate impact 9 (22.5) 15 (24.59)  

     Large impact 16 (40) 17 (27.87)  

     Extremely large impact 12 (30) 20 (32.79)  

Patient Factors 
Knowledge Score (0–10)

 

     Median (IQR) 9 (8–9) 8 (7–9) 0.788

     Mean ± SD 8.13 ± 1.56 8.16 ± 1.4  

Belief about Medication (Thai-BMQb)  

   Specific-Necessity (5–25)  

     Median (IQR) 20 (17.5–23) 20 (19–22) 0.514

     Mean ± SD 19.85 ± 3.66 20.31 ± 2.57  

   Specific-Concern (5–25) reversedc  

     Median (IQR) 14 (11–17.5) 16 (12–19) 0.17

     Mean ± SD 14.38 ± 4.61 15.67 ± 4.62  

   General-Overuse (4–20) reversedc  

     Median (IQR) 11 (10–12) 12 (11–13) 0.047*

     Mean ± SD 11.05 ± 2.63 11.97 ± 2.43  

   General-Harm (4–20) reversedc  

     Median (IQR) 12 (10.5–15.5) 13 (12–14) 0.806

     Mean ± SD 12.33 ± 3.28 12.54 ± 2.27  

Family and social support 
Caregiver n (%)

0.898

     Self-care 19 (47.5) 29 (47.54)  

     Relatives 18 (45) 29 (47.54)  

     Non-relatives 3 (7.5) 3 (4.92)  

Help provided if needed n (%) 0.382

     No 3 (7.5) 2 (3.28)  

     Yes 37 (92.5) 59 (96.72)  
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Non-
adherence

Adherence P-value

Satisfaction with pain clinic n (%) 0.789

     Satisfied 6 (15) 8 (13.11)  

     Very satisfied 34 (85) 53 (86.89)  

Confidence in pain clinic n (%) >0.999

     Not sure 0 (0) 1 (1.64)  

     Confident 40 (100) 60 (98.36)  

Medication-related factors n (%)  

     Drugs taste bad 6 (15) 16 (26.23) 0.181

     Drugs too expensive 7 (17.5) 17 (27.87) 0.231

     Too many types of drugs 6 (15) 11 (18.03) 0.690

     Need to take drugs too often 5 (12.5) 7 (11.48) >0.999

     Too many side effects 11 (27.5) 9 (14.75s) 0.207

Illness understanding and acceptance  

     Median (IQR) 4 (3–4) 4 (4–4) 0.028*

     Mean ± SD 3.48 ± 0.75 3.72 ± 0.64  
SD = Standard deviation, IQR = Interquartile range.
aMTB-Thai score = Medication taking behavior scale in Thai22.
bThai-BMQ = Belief about Medication Questionnaire, Thai version24.
cReversed scale.

*P < 0.05 (statistically significant).

The multivariate analysis showed that two variables had  
significant associations with opioid non-adherence: illness 
understanding (P = 0.047) and use of more than three types of  
pain medication (P = 0.032). The illness understanding and  
acceptance part of the questionnaire contained five statements. 
Most participants agreed with either “I understand my illness, 
and I think I received the best treatment” or “I understand my 
illness, but I think I could have received better treatment.”  
Patients who chose the former response were less likely to 
show non-adherence than those who chose the latter answer  
(RR = 0.53, 95% CI [0.283–0.993]). Participants prescribed 
more than three types of analgesics had a 3.04 times higher  
risk of medication non-adherence than participants prescribed 
three or fewer types of medication (RR = 3.04, 95% CI  
[1.099–8.411]) (Table 3).

Qualitative results
Saturated data, in total 10 individual in-depth interviews with  
patients who had MTB-Thai score ≤21 were conducted, which 
lasted around 30 to 45 minutes. Five themes related to opi-
oid non-adherence emerged from the data: fear of long-term  
outcomes, desirable or undesirable opioid side effects,  
ineffective pain control, attempts to make the regimen more  
acceptable, and poor understanding and non-acceptance of 

the disease. Analytic results of the contextual factors asso-
ciated with non-adherence to opioids in cancer patients are  
presented in Table 4.

Patient factors
Theme 1: Fear of long-term opioid adverse events
Almost half of the patients were concerned about opioid  
addiction. Some chose to be in pain to minimize the chance  
of addiction. As two patients remarked:

  “I could get addicted to the medication, so I don’t want  
to take morphine syrup more than once a day.”

  “I feel uncomfortable taking morphine in front of  
people. They look at me like I am addicted to drugs.”

Many patients were afraid of liver or kidney damage after  
long-term opioid use and combined with other pain medications, 
despite their physicians confirming the safety of their opioid  
dosage. As some patients mentioned:

  “Morphine could reduce my pain but if I take as  
much as I need, I will suffer from liver or kidney disease 
in the future.”
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  “I took lots of medication. I think my liver has had to 
work too hard, so I wait until I had severe pain, I will  
take morphine.”

  “These drugs can relief the pain, but I wondered if  
just one or two drugs could control everything. I think 
that taking four types of drugs every day will damage  
my health.”

Medication-related factors
Theme 1: Desirable or undesirable opioid side effects
Many patients reported opioid side effects. Some found that the 
side effects were unbearable and affected their quality of life. 
Commonly reported severe constipation, upset stomach, and  
drowsiness. As some patients said:

  “I am in pain but I chose to use as low a dose of  
morphine as I could because it made me constipated.”

Table 3. Univariate and multivariate logistic regression results.

Non-adherence 
(n = 40)

Adherence 
(n = 61)

RR 
(95% CI)

P-value# Adjusted RR 
(95% CI)

P-value

General-Overuse, reverseda 
Median (IQR)

11 (10–12) 12 (11–13) 0.86 
(0.725–1.019)

0.082 0.872 
(0.729–1.044)

0.136

Illness understanding and 
acceptance 

Median (IQR)

4 (3–4) 4 (4–4) 0.597
 

(0.332–1.075)

0.086 0.53
 

(0.283–0.993)

0.047*

Number of drugs >3 n (%) 13 (32.5%) 9 (14.75%) 2.782 
(1.056–7.329)

0.038* 3.04 
(1.099–8.411)

0.032*

IQR = Interquartile range, CI = Confidence interval, RR = Risk ratio.

*P < 0.05 (statistically significant).
#Results from binary logistic regression analysis (unlike the output from chi-square test in Table 2)
aReversed scale.

Table 4. Contextual factors associated with non-adherence to opioids in cancer 
patients.

Contextual factors Participants mention 
(N=10): n (%)

Patient factors: fear of long-term opioid adverse events

concern about opioid addiction 4 (40)

concern about opioid and other medication induced organ failure 8 (80)

Medication-related factors:desirable or undesirable opioid side effects

concern about opioid-induced constipation 6 (60)

concern about opioid-induced nausea 3 (30)

concern about opioid-induced sedation 4 (40)

Medication-related factors: ineffective pain control

opioids are unable to control the pain sufficiently 4 (40)

Medication-related factors: attempts to make the regimen more acceptable

applied opioids regimen to suit their lifestyle 3 (30)

Illness-related factors: poor understanding and non-acceptance of the disease

discontinue opioids after better pain relief 7 (70)

Page 10 of 20

F1000Research 2021, 9:1471 Last updated: 19 MAR 2021



  “Severe nausea made me afraid to use morphine. 
Throwing up was much worse than living with this  
pain.”

  “I always had to take a nap after taking morphine. So 
I could only take it before bedtime otherwise I might  
sleep all day.”

Notably, some participants found specific side effects beneficial, 
whereas others found them problematic. As one patient said:

  “The rescue drug makes me sleep well at night. I take it  
every night even if the pain does not bother me much.”

Theme 2: Ineffective pain control 
Some patients do not adhere to medical regimens because they  
find pain medication ineffective. Some participants reported 
not taking opioids because they did not have the intended  
effect. As one patient remarked:

  “I suffered from pain, but the drug did not make me 
feel as good as I expected. So there was no reason for  
taking it.” 

Some patients increased their basal opioid doses because their  
pain had worsened and dared not to call to consult the doctor  
about ineffective pain control. As one patient remarked:

  “I did not know what to do with my pain anymore. I 
felt so hopeless. I took morphine syrup every hour. The  
effect was too short-lived, so I tried to take more  
morphine tablets than the doctor had prescribed,  
but I ended up feeling sleepier all day.”

Theme 3: Attempts to make the regimen more acceptable
Some patients applied their medication regimen to suit their  
lifestyle and drug reactions. Some reduced the medication  
frequency, as they felt uncomfortable taking medicine at mid-
day. Others changed the regimen from around the clock to after  
meals, because it was easier to remember. Some took all their 
drugs at bedtime rather than in the morning because of the  
sedative effect. As some patients said:

  “I go to work every day. It’s not easy to bring the  
drugs with me, so I changed the schedule from a three 
times daily regimen to a two times daily regimen. I  
think this work for me.”

  “I take the morphine after meals. It is easier to  
remember. I used to forget to take the pills at 2 pm,  
which made the pain worse in the evening.”

  “I felt sleepy after I took the pills, so I took it all at 
night before bedtime. This meant that the pain wasn’t 
well controlled, but that’s better than feeling drowsy  
all day.”

Illness-related factors
Theme 1: Poor understanding and non-acceptance of the disease
If doctors can improve patients’ understanding and acceptance 
of illness, then more collaborative treatment decisions can be  

made. If patients insist on seeking complete pain relief or a  
complete cure and are reluctant to adopt modified life goals 
and activities, it is difficult to set realistic treatment goals.  
Acceptance-based pain management may be helpful for  
cancer patients. Many patients reduced or discontinued opio-
ids by themselves when their pain was decreasing. As two  
patients said:

  “I took the pills everyday as advised and they  
controlled the pain well. I wondered if I could stop  
taking these drugs, so I tried to stop and the pain came 
back. Are these drugs helping me with the disease?  
Or I should try something else?”

  “After taking the drug, I feel better, I stopped taking it  
on some day. I think the disease is getting better.”

Discussion
The main purpose of this mixed-methods study design was to 
explore the factors influencing non-adherence to strong opioids  
in cancer pain patients. Most research has studied the clini-
cal factors associated with adherence to opioids for cancer pain 
and has not focused the medical non-adherence factor alone. 
Investigation of non-adherence to opioids in cancer patients is 
a pro-active useful model for correcting beliefs, attitudes and 
behavior. This study asked participants about characteristics 
related to themselves, family and social support, doctor-patient 
relationships, medication-related factors, and illness-related  
factors. The incidence of non-adherence of our study was 
39.6%, similar to previous study28. Our data indicate that only 
three out of these five factors were significantly associated 
with non-adherence: patient factors, medication-related factors,  
and illness-related factors.

Patient factors
In the quantitative data, patients’ knowledge of strong opioid  
analgesics and their beliefs about medication were not  
significantly related to non-adherence. However, the interviews 
revealed a concern about adverse effects, side effects, opioid  
addiction and multiple organ failure from long-term usage, 
as reported in previous work29–33. This was even though most 
of the patients from this study had a higher education and  
good knowledge of strong opioids. They may also be concerns 
about the adverse effects of opioids. Similarly another study 
found that some patients who were educated about the side 
effects of medication showed increased concerns about the risk  
of addiction34,35.

Generally, cancer patients require long-term use of strong  
opioids. Physicians should educate patients during treat-
ment about the prevention of adverse effects. Although patient  
education is a key component of adherence, more education may  
make patients anxious and fearful about opioid adverse effects. 
Patient beliefs and attitudes regarding the effectiveness of 
the treatment, and lack of motivation, also affects medication 
adherence36. Healthcare providers should reassure patients by 
emphasizing the benefits rather than the risks of opioids, and 
should identify patients’ concerns. Additionally, involvement of  
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patients in the treatment decision-making process may help  
to reduce fear and facilitate adherence12,37.

Family and social support
A previous study38 found an association between medical  
adherence and family and social support: adherence was 1.74 
times higher in patients from cohesive families and 1.53 times 
lower in patients from families in conflict. The present findings  
did not show a correlation between adherence and family  
support. More than 90% of patients in both the adherence and  
non-adherence groups confirmed that they received the best care 
from their families when needed. This may be because Thai 
people live in large families and therefore find it relatively  
easy to obtain assistance when needed.

Doctor-patient relationships
Almost all patients expressed high satisfaction and confidence 
in the pain clinic services and staff. Therefore, the doctor-patient 
relationship was not significantly associated with non-adherence.  
One previous study39 found a correlation; patients who believed 
that doctors treat patients as equals, who felt that doctors  
discuss treatments with patients before making decisions, and 
who could choose their doctor were more likely to adhere to  
recommendations.

Medication-related factors
Both the quantitative and qualitative data revealed many  
medication-related reasons for non-adherence, which reflected 
previous study findings17,40,41. Our quantitative analysis showed 
that use of more than three types of drugs was associated with 
a 3 times higher risk of non-adherence than use of less than 
three types. Furthermore, the qualitative analysis identified  
three themes related to medication-related non-adherence  
factors. Similar to a previous study15,40, we found that some  
patients reduced their opioid dose to avoid unbearable side  
effects, such as constipation, nausea, vomiting, dyspepsia, or  
drowsiness. Despite having poor pain control, they could not  
take the opioid dose prescribed because of the side effects. 
Most said that their pain was much more bearable than the side  
effects. Some did not inform their doctor about their pain owing 
to limited time, being considerate or shame. Moreover, some  
patients used opioids for the wrong reasons; for example, taking 
opioids at night to help them sleep even when they had no pain.

In accordance with previous findings40,41, we found that  
ineffective pain control was a key reason why some patients 
refused to take prescribed medication. Some patients increased 
the prescribed opioid dose for maximal pain relief. Some 
obtained opioids from many different hospitals to control the 
pain without discussing this with their doctor. Patients reported  
many reasons for non-adherence. Some felt that their doctor  
had insufficient time to listen to their problems. Others were 
afraid that the doctor would abandon them because they  
did not use the drugs as prescribed.

One of the medication-related factors we identified was the  
attempt to make the drug regimen more acceptable; this has also 

been reported in previous work40. Patients changed the drug 
schedule to suit their lifestyle. Some patients reduced the dose  
frequency as they were not comfortable taking drugs at certain 
times of the day. Some changed the interval from around 
the clock to after meals, as it was easier to remember. Some 
patients took all their medications at bedtime rather than  
in the morning because of the sedative effects.

Illness-related factors
Previous studies of patients with chronic nonmalignant pain indi-
cate that illness acceptance predicts increased psychological, 
social, and physical functioning42,43 and that acceptance-based 
pain management may be helpful for cancer patients44. The 
present quantitative and qualitative data show that patients 
with poor illness understanding and non-acceptance of the dis-
ease show medication non-adherence. In our study, patients 
misunderstood their situation and believed that they could be 
fully cured and become pain free. Some patients believed that 
there were better treatment options than the treatment they had 
received. The results suggest that enhancing the acceptance of  
pain and cancer may be a clinically relevant management goal.

Although many factors were not statistically significant in the 
quantitative study, such as the patient’s belief about opioid side 
effects or adverse effects; however, more than three types of 
pain medication may be the critical factor of non-adherence  
that might raise their concern about long term adverse 
effects as opioid addiction or multiple organs failure. Also,  
taking multiple drugs may be a factor that causes patients to 
adjust their medication as appropriate, which causes inadequate  
pain relief. From the in-depth interviews, it was clear  
that concerns about medication side effects, fear of adverse 
events and poor pain control were barriers for opioid use in  
cancer pain management.

Recommendations
Mainly, the various opioids are very different in bioavailability, 
metabolism, and response between individual patients. Appro-
priate opioid use must be selected for each cancer patient,  
and the dose must be individually titrated. Effective and safe 
titration of opioids has a significant impact on patient comfort.  
Obviously, several complex factors affect opioids non-adherence  
in cancer patients. Therefore, we recommend the following  
strategies to improve adherence to strong opioid medication 
for cancer pain.

1.  Understanding patients’ reasons for non-adherence  
to opioids could help doctors to identify how these 
patients may present clinically, address patients’ concerns 
about opioids, and encourage doctors to offer patients  
alternatives to opioid treatment.

2.  Reviewing the number of medications because of 
drug interactions can be managed by reviewing the 
patient’s medication profile for duplicate or unnecessary  
medications.

3.  Good patient-doctor communication may reduce  
anxiety, and also improves pain control45. For example,  
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discussing a patient’s concerns about the risk of  
addiction may help the patient and doctor to set up 
plans to monitor misuse or identify less risky or more  
acceptable alternative pain management strategies.

Limitations
We only measured non-adherence to strong opioid analgesic  
medicine. The patients might have been taking other medicines 
for pain control prescribed simultaneously. As these medicines 
could have affected pain control, they might have confounded  
the present results.

Conclusion
Almost half of cancer pain patients prescribed opioids showed  
non-adherence to the medical regimen. Three factors were  
significantly associated with medication non-adherence: patient 
factors (fear of long-term outcomes), medication-related factors 
(use of more than three types of drugs, side effects, ineffective  
pain control, attempts to make the regimen more acceptable), 
and illness-related factors (poor illness understanding and  
non-acceptance of the disease).

Data availability
Underlying data
The recordings and transcription of interviews are not openly  
available in order to conserve the confidential information of 
participants. All document files were eradicated immediately  
following data analysis. Themes and quotes from the data 
analysis are available in Thai. This data can be obtained  
by application to the Ethical Committee of Faculty of Medi-
cine Ramathibodi Hospital. To apply, please contact the  
corresponding author at rattaphol_nu@hotmail.com, who will 
facilitate this process.

Figshare: Data of factors influencing non-adherence to opioids  
in cancer patients.xls., https://doi.org/10.6084/m9.figshare. 
13336691.v246.

Extended data
Figshare: Questionnaire and open ended questions in  
English.doc., https://doi.org/10.6084/m9.figshare.13336754.v126.

Figshare: Thai version of the questionnaire and open ended  
questions.docx., https://doi.org/10.6084/m9.figshare.13336766.
v227.

Reporting guidelines
Figshare: STROBE checklist for ‘Factors influencing non- 
adherence to opioids in cancer patients: a mixed-methods  
cross-sectional study’, https://doi.org/10.6084/m9.figshare. 
13336778.v147.

Figshare: COREQ checklist for ‘Factors influencing non-
adherence to opioids in cancer patients: a mixed-methods  
cross-sectional study’, https://doi.org/10.6084/m9.figshare. 
13336793.v148.
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opioids for cancer pain is well known in the literature. However, the mixed method employed in 
this study further explore reasons behind non-adherence specific to the Thai population. 
 
Suggestions/comments related to the article are as follows:

English editing is required for this article. 
 

1. 

Introduction: “A mixed-methods study is required to study the effects of compliance in enhancing 
the impact of treatment” – this sentence is unclear. Was this investigated in this study?

2. 

Method
Please explain simple random sampling used in this study. 
 

1. 

Please state if Medication Taking Behavior in Thai (MTB-Thai) and Belief about Medication 
Questionnaire (Thai-BMQ) are validated questionnaires. 
 

2. 

How were these questionnaires scored? E.g. How did you classify patients as non-adherent 
based on MTB-Thai? Similarly, for the other questionnaires.  
 

3. 

“item objective congruence (IOC) value for each questionnaire…ranged from 0.80 to 0.92. All were 
<0.5, indicating good content validity.” - Please check if this statement is correct. 
 

4. 

Cite references used for values indicating good content validity and acceptable internal 
consistency as stated in the method section.

5. 

Results
Would the result be different if number of painkillers is analysed as a continuous variable 
rather than categorical (< 3 and ≥ 3)? (Table 2). 
 

1. 

Under Table 2, for Patient Factors, Knowledge score (0-10), which questionnaire was used to 
assess this? Please elaborate under methods section. 
 

2. 

Why only 10 patients interviewed for qualitative analysis? What were the questions asked in 
the interviews (can explain this under method section: in depth interviews). 
 

3. 

Was the patient who had a desirable opioid effect (“The drug makes me sleep well at night. I 
take it every night even if the pain does not bother me much”) non-adherent to the pain killer? 
This seems strange as patient would take the medication if it is producing the desired 
effects.

4. 

Discussion
Under medication-related factors, it was stated that “Some did not inform their doctor about 
their pain owing to limited time, being considerate or shame”. However, this was not stated 
under results section. Please clarify. 
 

1. 

For the statement under illness-related factors: “Sometimes, patients misunderstood their 
situation and believed that they could be fully cured and become pain free. Some patients 
believed that there were better treatment options than the treatment they had received.” Are 
these based on your assumption or from the literature? 
 

2. 

“however, more than three types of pain medication was the critical factor of non-adherence that 
might raise their concern about long term adverse effects.” – how did you relate taking > 3 

3. 
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types of pain medication with concern about long term side effects? Was this shown in your 
study? Similarly, for the next statement “Also, taking multiple drugs may be a factor that 
causes patients to adjust their medication as appropriate, which causes inadequate pain relief”. 
How did you relate taking multiple drugs with medication adjustment? Was this seen in your 
study?
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Thank you, the reviewer, for your thoughtful suggestions. I have edited the last version 
under your comments as follows: 
 
Introduction: It was written clearly about the sentence of the aims of the study. 
 
Method:

The sampling method was simple random by a computer-generated random list of 
the cancer patients who had the follow-up appointment schedule in the study 
periods. 
 

1. 
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Already state that MTB-Thai and Thai-BMQ are completely validated. 
 

2. 

If the total score of MTB-Thai  21 indicated medical non-adherence, as follows of 
reference No. 22. 
 

3. 

Edited the correct symbol. 
 

4. 

Added the references that indicate the internal consistency of the questionnaire.5. 
Results:

Cause of cancer pain is very complicated. In our clinical practice, we prescribed 
sustained and immediate-release opioids combined with (or without) other adjuvants 
analgesics in cancer pain treatment, for example, anticonvulsants, antidepressants, 
Non-steroidal Anti-inflammatory drugs, or acetaminophen.  
 

1. 

In the section, the patient factors in the part of knowledge score of the questionnaire. 
A pain specialist created the knowledge assessment of strong opioid analgesics that 
were completely mentioned in the method section. 
 

2. 

In the part of face-to-face in-depth interviews by the co-authors. The interviews were 
audio-recorded, and the interviewers also took field notes. The study was conducted 
until data saturation was reached that approved by primary and secondary authors. 
 

3. 

A result of medication-related factors, the patients mentioned using the rescue 
opioids for sleep well rather than for analgesic effects.

4. 

Discussion:
The authors elaborate on the study results so that it is clear in the description of the 
second theme (ineffective pain control). Some patients increased their basal opioid 
doses because their pain had worsened and dared not to call to consult the doctor 
about ineffective pain control by many reasons. Among the interviews, some patients 
expressed thoughtfulness. 
 

1. 

In our study, the patients mentioned as following the results in theme 1: Poor 
understanding and non-acceptance of the disease. 
 

2. 

In table 3. Univariate and multivariate logistic regression results. In our study, more 
than three types of pain medication had significant associations with opioid non-
adherence (P = 0.032), which related to the quantitative study that the patients 
mentioned about adverse effects and multiple organ failure if using medications in 
the long-term.
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This study used a mixed method of a survey and an in-depth interview to evaluate factors 
affecting opioid non-adherence in cancer patients. The questionnaire survey was to identify 
adherence and non-adherence patients, followed by an in-depth interview in patients with non-
adherence until data were saturated. Using the mixed method makes the study more informative 
and attractive. The flow of the study was clearly presented.  
  
Adequate pain management in cancer patients is mandatory. It is useful to know which factors 
lead to poor pain control. The authors have found factors which can be classified into patient 
factors, medication-related factors and illness-related factors. Knowing the contributing factors for 
inadequate cancer pain management can lead to strategic planning to modify these factors 
resulting in better pain relief.
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