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원 저

INTRODUCTION

Distress is defined by the National Comprehensive Cancer 

Network(NCCN) as a “multifactorial unpleasant emotional 
experience of a psychological, social, and/or spiritual nature 
that may interfere with the ability to cope effectively with can-
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ABSTRACT

Objectives：The objective of this study was to investigate the relationship between psychological distress 
and pain in cancer patients.

Methods：249 patients with cancer who visited National Health Insurance Service Ilsan Hospital between April 
2013 and March 2014 were evaluated with National Cancer Center Psychological Symptom Inventory(NCC-PSI) 
which consisted of Modified Distress Thermometer(MDT) and Modified Impact Thermometer(MIT). Each scale 
was divided into 3 subscales targeting separate symptoms: insomnia, anxiety, and depression. Psychological dis-
tress was defined as positive for those who scored above the cutoff values in at least one of all six subscales. The 
Numeric Rating Scale for Pain(NRS-Pain) was used to assess the subjective severity of pain. Logistic regression 
was performed to investigate the association between psychological distress and pain.

Results：Univariate logistic regression analysis showed that pain, gender, compliance, and two subscale 
scores of Hospital Anxiety and Depression Scale(HADS) were significantly associated with psychological dis-
tress. Multivariate logistic regression analysis showed that pain and HADS anxiety subscale score maintained a 
statistically significant association with psychological distress adjusted for variables including age, gender, years 
of education, Eastern Cooperative Oncology Group performance status, cancer stage, Charlson Comorbidity In-
dex, compliance, and HADS depression subscale score. One point increase in pain was 1.31 times more likely to 
cause psychological distress. In secondary analysis, pain was significantly associated with all subscales of NCC-
PSI, except MIT-anxiety subscale.

Conclusions：This study suggests that NCC-PSI, a screening tool for psychological distress, reflects pain. We 
recommend that physicians who treat cancer patients consider the examination of psychological distress which 
provides comprehensive evaluation of various factors regarding quality of life.

KEY WORDS : Psychological distressㆍPainㆍDistress thermometerㆍImpact thermometerㆍCancer.
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cer”.1) Increasing evidence of its association with poor treat-
ment compliance,2) low quality of life,3) and high mortality4) 
has led to a development of assessment tool that recognizes 
distress as a independent value.5) Furthermore, Canadian Strat-
egy for Cancer Control(CSCC) designated emotional distress 
as the sixth vital sign.6)

Earlier studies suggested that pain does not only affect the 
quality of life, but may also be a predictor of survival.7,8) A re-
cent randomized controlled study reporting the impact of the 
screening program on distress, anxiety, and depression in lung 
and breast cancer patients showed that patients showed less 
improvement in distress while improvements in anxiety and 
depression were significantly greater.9) This suggests that there 
might be other factors contributing to distress besides anxiety 
and depression, two of which commonly brought up in discus-
sion of distress. Along with the four standard vital signs in 
medical settings, pain is involved in 50-90% of cancer pa-
tients.10,11) Pain, could be one of the contributing factors since 
many previous studies showed significant association with 
depression and anxiety in cancer patients.12-14) 

Growing emphasis on screening for distress and need for 
brevity of the scale for feasible utilization developed Distress 
Thermometer(DT), a one-item screening tool introduced by 
the NCCN.15) To improve the DT, adding more specific ther-
mometers that enquire about anxiety, depression, anger and 
desire for help was found effective in British study.16) The com-
bination method with the Impact Thermometer(IT) which 
considered the impact that distress is having on the individual 
was also shown effective in identifying distress.17) In 2009, as a 
part of recommendations for distress management to improve 
quality of life in cancer patients, National Cancer Center(NCC) 
endorsed by the Ministry of Health and Welfare in South Ko-
rea developed NCC Psychological Symptom Inventory(NCC-
PSI), a distress screening tool based on DT and IT.18) The 
NCC-PSI was validated for screening distress in Korean can-
cer patients and was developed through literature review, re-
search meetings, and domestic expert consensus which was a 
multidisciplinary team; psychiatrists, psychologists, social 
workers, nurses, and health policy experts.18) As shown in the 
studies of Europe, anxiety and depression were often includ-
ed in modified version of distress thermometer to overcome 
the translation problems of the word “distress”.16,19,20) Insom-
nia, although not included in routine distress screening tools 
of other countries, was included in NCC-PSI as supported by 
Korean experts in various aspects: insomnia is an independent 
risk factor for depression and anxiety,21,22) has close relation-
ship with quality of life,23) and it is appropriate to focus pri-
marily on the patient’s complaint in the order of frequency.18)

To our knowledge, there has been no study that investigat-
ed the seemingly close relationship between pain and distress 

using a screening tool specifically designed for distress. The 
purpose of this study was to investigate the relationship be-
tween pain and distress in Korean cancer patients. The second-
ary objective was to identify the relationship between pain and 
each subscale of NCC-PSI.

METHODS

1. Participants
Inpatients and outpatients who were diagnosed with cancer 

and visited National Health Insurance Service Ilsan Hospital 
between April 2013 and March 2014 were eligible for this 
study. Inclusion criteria were age of 20 and more, ability to 
comprehend the questions and the purpose of the survey, and 
the written consent of participation in the study. Exclusion 
criterion was not applied. The survey was performed at the 
time of visit for all patients. This study was approved by the 
Institutional Review Board of National Health Insurance Ser-
vice Ilsan Hospital. 

2. Measures
Standardized questions in the survey provided sociodemo-

graphic information(e.g. age, gender, marital status, education, 
and employment status). Clinical information including can-
cer stage, time since cancer diagnosis, Eastern Cooperative On-
cology Group(ECOG) performance status, and Charlson co-
morbidity index24) was obtained by medical chart review and 
physicians’ evaluation.

National Cancer Center Psychological Symptom Inventory 
(NCC-PSI) was used to evaluate patients’ distress. The Eng-
lish version of NCC-PSI is shown in the supplementary data. 
NCC-PSI was developed by the National Cancer Center(NCC) 
in South Korea and is composed of two parts, Modified Dis-
tress Thermometer(MDT) and Modified Impact Thermome-
ter (MIT). Both parts consist of three subscales targeting sep-
arate symptoms: insomnia, anxiety, and depression. For each 
particular symptom, during the past week, patients were in-
structed to indicate the severity for MDT and the level of im-
pact from the symptom on their daily life activity for MIT. 
Thus, there are 6 questions in total and patients should choose 
the number on an 11-point Likert scale with scores ranging 
from 0(not at all) to 10(extremely). Scores equal to and more 
than 4 points were considered significant for each question. 
Psychological distress was defined to be positive for those who 
scored above the cutoff values in at least one of all six sub-
scales.

The Korean version of Hospital Anxiety and Depression 
Scale(HADS) was used to measure anxiety and depression in 
this study.25) It consists of two subscales, one measuring anxi-
ety (HADS-A), and another measuring depression(HADS-D). 
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Each subscale comprises of seven items and each item is scored 
on a 4-point scale(0 to 3). Subscale scores of 8 and more were 
considered clinical cases.26) The Numeric Rating Scale for 
Pain(NRS-Pain) was used to assess the subjective severity of 
pain with scores from 0(no pain) to 10(highest pain). 

3. Statistical analysis
Univariate and multivariate logistic regression was per-

formed to investigate the association between psychological 
distress and variables including sociodemographic factors, 
clinical factors, and HADS subscale scores. Psychological dis-
tress was fixed as independent variable and other factors were 
put in as dependent variable in univariate logistic regression 
analysis. Variables that showed p-value under 0.05 and fac-
tors considered clinically important such as age, years of edu-
cation, ECOG performance status, cancer stage, and Charlson 
comorbidity index were included in the multivariate logistic 
regression analysis as covariates. The secondary analysis was 
performed to find out which subscale of NCC-PSI was related 
to the pain score. Multivariate logistic regression was used in 
the secondary analysis with pain fixed as the independent bi-
nary variable. Covariates in the secondary analysis included 
age, gender, years of education, ECOG performance status, 
cancer stage, Charlson comorbidity index, compliance, HADS-
A, HADS-D, and each subscale score of MDT and MIT. P-
value below 0.05 was considered statistically significant in all 
analysis. Statistical Package for Social Sciences(SPSS) ver-
sion 22.0 by IBM was used for the analysis. 

RESUlTS

Table 1 provides sociodemographic and clinical character-
istics of the 249 participants of this study. There were 123 pa-
tients(49.4%) who showed positive in distress screening. The 
mean age was 61.9 years(S.D.=12.5) and the mean educated 
year was 11.7 years(S.D.=3.5). More than half of the partici-
pants were male(62.2%), and employed(64.7%). The majority 
of participants were married(74.7%) and living with someone 
(88.8%). Most of the participants were diagnosed with cancer 
within 6 months(78.7%), were rated 1 according to the ECOG 
performance status(62.2%). The mean Charlson comorbidity 
index was 5.1(S.D.=3.2). Largest portion of participants were in 
stage 4(43.4%). The mean scores of symptom scales are shown 
in Table 2. The mean NRS-Pain score was 1.74(S.D.=2.28) and 
the mean scores of HADS-A and HADS-D were 5.76(S.
D.=4.01) and 7.67(S.D.=3.20), respectively. 

The association between psychological distress and variables 
including sociodemographic and clinical factors is shown in 
Table 3. Univariate logistic regression analysis showed that 
pain, gender, compliance, HADS-A, and HADS-D were sig-

Table 1. Sociodemographic and clinical characteristics of the 
study sample

Characteristics
No. of patients(%) 

(Total N=249)

Distress
Positive 123(49.4)

Negative 126(50.6)

Age (years), Mean±S.D. 61.9±12.5
Gender

Male 155(62.2)

Female 94(37.8)

Marital status
Not married* 63(25.3)

Married 183(74.7)

Education (years), Mean±S.D. 11.7±3.5
Employment status

Unemployed 88(35.3)

Employed 161(64.7)

Living alone
Yes 28(11.2)

No 221(88.8)

Alcohol consumption
No 199(79.9)

Yes 50(20.1)

Smoking
No 188(75.5)

Yes 61(24.5)

Months since cancer diagnosis
<6 months 196(78.7)

6-12 months 22(8.8)

> 12 months 31(12.4)

ECOG†

0 67(26.9)

1 155(62.2)

2 20(8.0)

3 7(2.8)

4 0(0)

Cancer Type
Breast cancer 36(14.5)

Colorectal cancer 131(52.6)

Hematologic malignancy 47(18.8)

Other Solid cancer 35(14.1)

Cancer Stage
1 8(3.2)

2 43(17.3)

3 72(28.9)

4 108(43.4)

Missing 18(7.2)

Charlson comorbidity index, Mean±S.D. 5.1±3.2
Compliance

Good 223(89.6)

Poor 26(10.4)

* : single/divorced/widowed, †: Eastern Cooperative Oncol-
ogy Group performance status
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nificantly associated with psychological distress. These vari-
ables that showed significant association in univariate analysis 
and other variables that were presumed to be clinically rele-
vant with psychological distress(e.g. education, ECOG perfor-
mance status, cancer stage, and Charlson comorbidity index) 
were included in the multivariate analysis. Multivariate logis-
tic regression analysis showed that pain and HADS-A main-
tained a statistically significant association with psychologi-
cal distress adjusted for variables mentioned above. One point 
increase in pain was 1.31 times more likely to cause psycho-
logical distress. 

To identify the influence of pain on each subscale in NCC-
PSI, multivariate analysis was once again performed sepa-
rately with all six subscales(MDT-insomnia, MIT-insomnia, 
MDT- anxiety, MIT-anxiety, MDT-depression, and MIT-de-

Table 2. The mean scores of symptom scales

Characteristics Mean(S.D.)

MDT*
Insomnia 2.59(2.70)

Anxiety 2.77(2.85)

Depression 2.65(2.92)

MIT†

Insomnia 2.11(2.53)

Anxiety 2.34(2.76)

Depression 2.22(2.72)

NRS-Pain‡ 1.74(2.28)

HADS-A§  5.76(4.01)

HADS-D∥ 7.67(4.20)

* : Modified Distress Thermometer,†: Modified Impact Ther-
mometer, ‡: Numeric Rating Scale for Pain, § : Hospital Anxi-
ety and Depression Scale-Anxiety,∥: Hospital Anxiety and De-
pression Scale-Depression

Table 3. Odds ratios(OR) for psychological distress by patient characteristics

Characteristics
Univariate Multivariate

OR
95% CI* for OR

p-value OR
95% CI for OR

p-value
Lower Upper Lower Upper

Age 0.98 0.96 1.00 0.11 1.00 0.97 1.03 0.99
Gender Male 1  1  

Female 1.94 1.15 3.26 0.01 1.57 0.71 3.44 0.26
Education 1.06 0.98 1.14 0.15 1.05 0.94 1.17 0.40
Marital status Not married 1  -

Married 0.85 0.48 1.51 0.58 -

Employment status Unemployed 1  -

Employed 1.58 0.94 2.67 0.09 -

Living alone Yes 1  -

No 0.70 0.32 1.56 0.39 -

NRS-pain† 1.39 1.21 1.60 ＜0.01 1.31 1.08 1.59 ＜0.01
Alcohol consumption No 1  -

Yes 1.26 0.68 2.35 0.47 -

Smoker No 1 -

Yes 1.08 0.61 1.92 0.80 -

Months since diagnosis ＜6 months 1 -

6-12 months 0.90 0.37 2.19 0.82 -

＞12 months 1.72 0.79 3.73 0.17 -

ECOG‡ 0 1  1  
1 1.13 0.63 2.00 0.68 0.88 0.40 1.93 0.74
2 2.29 0.81 6.46 0.12 0.52 0.10 2.80 0.45
3 7.40 0.84 64.88 0.07 0.14 0.01 2.61 0.19

Cancer stage I 1 1  
II 1.26 0.28 5.72 0.76 2.62 0.43 16.05 0.30
III 0.80 0.19 3.45 0.77 2.05 0.36 11.80 0.42
IV 1.08 0.26 4.53 0.92 1.15 0.05 25.81 0.93

Charlson comorbidity index 1.01 0.94 1.09 0.79 1.06 0.70 1.61 0.80
Compliance Good 1  1  

Poor 2.53 1.06 6.06 0.04 2.29 0.59 8.85 0.23
HADS-A§ 1.53 1.37 1.72 ＜0.01 1.51 1.31 1.74 ＜0.01
HADS-D∥ 1.22 1.14 1.32 ＜0.01 1.02 0.92 1.11 0.67

* : Confidence Interval, †: Numeric Rating Scale for Pain, ‡: Eastern Cooperative Oncology Group performance status, § : Hos-
pital Anxiety and Depression Scale-Anxiety, ∥: Hospital Anxiety and Depression Scale-Depression
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pression). As shown in Table 4, all the subscales, except MIT-
anxiety, were significantly associated with pain. MDT-depres-
sion subscale showed highest odds ratio with pain(OR=1.36). 

DISCUSSION

This was the first study that investigated the relationship be-
tween pain and psychological distress, using a distress screen-
ing tool based on DT and IT. We found that psychological dis-
tress was significantly associated with pain in Korean cancer 
patients after adjusting for the effects of psychosocial and 
clinical variables(e.g. age, gender, years of education, ECOG 
performance status, cancer stage, and Charlson comorbidity 
index). The secondary analysis revealed that, pain was signifi-
cantly associated with all subscales of NCC-PSI, except MIT-
anxiety subscales.

The primary result of this study shows that NCC-PSI re-
flects pain in cancer patients effectively. It is consistent with 
previous report that pain was one of the concerns contributing 
to distress as shown in the patient self-reports.27) Close rela-
tionship between pain and anxiety was also shown in patients 
with severe medical illness.28) NCC-PSI is different from oth-
er distress screening tools in that insomnia is included in the 
subscale and is the first symptom inquired to the patient. Dur-
ing the expert consensus in the development of NCC-PSI, some 
Korean experts insisted that patients may feel uncomfortable 
when they face the word “depression” and “anxiety” before 
“insomnia” and thus, questions are asked in the following or-
der to minimize stigmatization: insomnia, anxiety, and de-
pression.18) Being more simple and comprehensive than other 
psychometric scales, NCC-PSI is could be applied easily in the 
clinical setting. 

As much as the distress is sensitive to the pain, relationship 
between the two is inseparable. In this study, the mean score 
of pain is low and even lower than each mean score of sub-
scales for distress. Possible reason for underreported pain 
scores may be that Asians are more hesitant to express pain 
than they are to express physical and psychological symptoms 
as shown in previous study.29) Since there are 6 subscales in 
NCC-PSI and positive result for distress screening necessi-
tates at least one subscale to be over the cutoff value, further 
analysis was needed to look for any one-sided scoring of sub-
scale. 

In the secondary analysis, pain showed significant associa-
tion with all subscales of NCC-PSI, except MIT-anxiety. 
Even MIT-anxiety subscale showed high tendency for associ-
ation with pain. Thus, screening cancer patients with NCC-PSI 
for distress would also be helpful for detecting possible pain as 
all the subscales were shown to be effective, in general, for re-
flecting pain. MDT-anxiety and MDT-insomnia showing sig-
nificantly association with pain severity could be the result of 
the previous reports where pain is a contributing factor for 
anxiety and insomnia.30-33) The question of causality between 
depression and pain is still a debatable issue where one em-
phasizes that depression amplifies pain in cancer patients34) 
and another considers depression as a secondary consequence 
of chronic pain.14,35) While further studies are needed to clar-
ify the causality, our results showed that pain has clinically 
significant influence on all three different aspects of distress 
as measured by NCC-PSI: insomnia, anxiety, and depression. 
In other words, distress is one thing that cancer patients with 
pain are much likely to be associated with. Oncologists should 
be aware of any distress the patient might have with all the ef-
fort including the use of psychiatric consultation. 

Apart from pain, multivariate logistic regression showed 
that psychological distress was associated with HADS-A, but 
not HADS-D. Considering the result of univariate logistic re-
gression where HADS-A and HADS-D were both associated 
with psychological distress, anxiety was more significantly 
and independently associated with distress. Patients might 
have not expressed depression enough compared to anxiety 
because of the prejudice that being depressed is same as hav-
ing incurable mental illness36) There are two more things that 
could have affected difference between HADS-A and HADS-
D. First, the majority(78.7%) of study population was diag-
nosed with cancer within 6 months and anxiety might have 
prevailed in the beginning as similar results were found in 
previous studies.37,38) Second, almost half(43.4%) of the pa-
tients had stage 4 cancer and there could have been more anxi-
ety about unpredictable future in advanced cancer.39,40) 

There were several limitations in this study. First, the sam-
ple size was not large enough to validate the results. Second, 

Table 4. Odds ratios for positive screening in each subscale of 
Modified Distress Thermometer and Modified Impact Thermom-
eter by pain

NRS-Pain†

OR‡(95% CI§) p-value
MDT∥

Insomnia 1.27(1.08-1.49) ＜0.01*
Anxiety 1.33(1.10-1.60) ＜0.01*
Depression 1.36(1.12-1.64) ＜0.01*

MIT¶

Insomnia 1.29(1.09-1.52) ＜0.01*
Anxiety 1.19(1.00-1.43) 0.06
Depression 1.25(1.03-1.50) 0.02*

Each odds ratio was adjusted for other variables including age, 
gender, years of education, Eastern Cooperative Oncology 
Group(ECOG) performance status, cancer stage, Charlson 
Comorbidity Index, compliance, HADS-A and HADS-D. * : p＜ 

0.05 were considered statistically significant,†: Numeric Rat-
ing Scale for Pain, ‡: Odds Ratio, § : Confidence Interval, ∥: 
Modified Distress Thermometer, ¶: Modified Impact Thermom-
eter 
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due to the heterogeneity of cancer in current study, both pain 
and distress could have been affected by certain type of cancer. 
To overcome the influence of cancer type on the results, oth-
er clinical variables such as ECOG performance status, can-
cer stage, and Charlson comorbidity index were taken into 
account. Third, there was no clinician rated scale which could 
have allowed us to compare with self-reported symptom 
scales and to support the results more strongly. Despite these 
limitations, this study successfully showed the close relation-
ship between pain and psychological distress in cancer patients 
using specific screening tool specially designed and standard-
ized for Korean people.

The present study suggests that NCC-PSI, a screening tool 
for psychological distress, reflects pain. We recommend that 
oncologists screen cancer patients for any psychological dis-
tress which provides comprehensive evaluation of various 
factors regarding quality of life.
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