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ABSTRACT

Background: With an increase in the number of breast cancer survivors, greater importance is attached to health-related quality of
life, particularly pain and symptom control. This study aimed to identify the factors that are associated with pain in cancer patients
based on the patterns of prescribing opioid, non-opioid, and adjuvant analgesics. Methods: This analysis included new patients who
had developed breast cancer between 2003 and 2012. The degree of pain was analyzed based on the socio-demographic (age, income
quintile, number of hospitalizations, and duration of disease), indicator (Body Mass Index; BMI, Charlson Comorbidity Index; CCI,
Cumulative Analgesic Consumption Score; CACS), operation (mastectomy, lymph node dissection), and therapy (chemotherapy,
radiation therapy), as well as complication-related variable (lymphedema). Results: As for the patterns of prescribing analgesics by
stages, non-opioid and opioid analgesics constituted 30.7 and 69.3%, respectively. The mean value and variance of CACS were
5.596 and 12.567, respectively. The factors that significantly affected the degree of pain were age (=50, IRR: 1.848, 95% CI 1.564-
2.184, p=0.000), income quintile (IRR: 0.964, 95% CI 0.938-0.991, p=0.008), BMI (=25, IRR: 1.479, 95% CI 1.222-1.795, p=
0.000), CCI (=4, IRR: 1.649, 95% CI 1.344-2.036, p=0.000), and lymphedema (yes; IRR: 1.267, 95% CI 1.006-1.610, p=0.047).
Conclusions: It is necessary to develop systematic and comprehensive pain control measures to improve the quality of life for breast
cancer survivors, especially for those who are 50 years or older, lie in the lower-income quintile, have BMI of >25 and CCl score > 4,
or have lymphedema.
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Fig. 1. Flow diagram of study population selection
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Table 1. Operational definition of explanatory variables

Variables

Details

Socio-demographic

Age Age at the time of entering the cohort (i) under 50 (ii) over 50

Income quintile
Number of hospitalizations

Duration of disease (years)

Classified into 1-10 quartiles based on income level
Count the number of hospitalization routes

Death (date of death-cohort entry date)

Survival (following end date-cohort entry date)

Indicator

BMI*

ccrf
Operation

Mastectomy

Lymph node dissection
Therapy

Chemotherapy

Radiation therapy
Complication

Lymphedema

Weight / Height?

Calculation based on medical history 1 year prior to diagnosis

Procedure code N7131-N7135
Procedure code P2121-P2124

Procedure code KK151-KK159
Procedure code HD051-HD089

Disease code 189.0, 197.2

*BMI: Body Mass Index, 'CCI: Charlson Comorbidity Index

~ I/ \I exposed .

il U

Cohort entry

unexposed

Breast cancer event; Pain

Fig. 2, Study design associated with follow-up
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Table 2, Characteristic of study participants
Variables Descriptions N %
Socio-demographic
Age <50 1,012 493
=50 1,039 50.7
Income quintile 6.343 3.0
Number of hospitalizations 13.840 213
Duration of disease (years) 6.000 3.0
Indicator
BMI* <23 957 46.7
23~25 509 24.8
>25 585 28.5
CCIY 2 1,247 60.8
3 397 19.4
>4 407 19.8
CACS** 0 854 41.6
1~3 453 22.1
>4 744 36.3
Operation
Mastectomy No 590 28.8
Yes 1,461 71.2
Lymph node dissection No 1,502 732
Yes 549 26.8
Therapy
Chemotherapy No 1,562 76.2
Yes 489 23.8
Radiation therapy No 1,056 51.5
Yes 995 48.5
Complication
Lymphedema No 1,760 85.8
Yes 291 14.2

*BMI: Body Mass Index, 'CCI: Charlson Comorbidity Index
**CACS: Cumulative analgesic consumption score
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Table 3. Prescribing patterns according to WHO 3-Step analgesic ladder

Step Variables Descriptions N %

1 NSAIDs* and non-opioidan algesics
Acetaminophen 2,037 19.81
Aspirin 314 3.05
Piroxicam 63 0.61
Diclofenac 5 0.05
Etodolac 109 1.06
Celecoxib 156 1.52
Ibuprofen 98 0.95
Fenoprofen 5 0.05
Naproxen 92 0.89
Mefenamic acid 101 0.98
Nabumetone 15 0.15
Oxaprozin 1 0.01
Flurbiprofen 1 0.01
Ketoprofen 42 0.41
Mefenamic acid 101 0.98
Nabumetone 15 0.15

2 Weak-opioid analgesics
Codeine 295 2.87
Dihydrocodeine 2 0.02
Tramadol 6,650 64.66

3 Strong-opioid analgesics
Fentanyl 64 0.62
Oxycodone 110 1.07
Morphine 4 0.04
Hydromorphone 4 0.04

*Nonsteroidal anti-inflammatory drug
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Table 4, Basic statistics of cumulative analgesic consumption score
Min Max Ist Qu.* 3rd Qu. Mean Median sD' VAR**
Cumulative analgesic consumption score
CACS 0.000 156.000 0.000 6.000 5.596 2.000 12.567 157.931
*Quantile, "SD: Standard Deviation, **VAR: Variance
Table 5. Negative binomial regression analysis according to cumulative analgesic consumption score
Variables Descriptions IRR®@ 95% CI1® p
Socio-demographic
Age <50 1 - -
>50 1.848 1.564-2.184 0.000
Income quintile 0.964 0.938-0.991 0.008
Number of hospitalizations 1.003 0.999-1.007 0.161
Duration of disease (years) 1.000 1.000-1.000 0.000
Indicator
BMI" <23 1 - -
23~25 1.140 0.933-1.397 0.197
>25 1.479 1.222-1.795 0.000
ccrt ) 1 - -
3 1.100 0.895-1.360 0.371
>4 1.649 1.344-2.036 0.000
Operation
Mastectomy No 1 - -
Yes 0.838 0.669-1.047 0.101
Lymph node dissection No 1 - -
Yes 1.106 0.904-1.356 0.320
Therapy
Chemotherapy No 1 - -
Yes 1.095 0.888-1.356 0.395
Radiation therapy No 1 - -
Yes 1.153 0.950-1.398 0.131
Complication
Lymphedema No 1 - -
Yes 1.267 1.006-1.610 0.047

*BMI: Body Mass Index, TCCI: Charlson Comorbidity Index
@IRR: Incidence Rate Ratio, ®)CI: Confidential Interval
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Fig. 3. Cumulative hazard of pain in breast cancer patients
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