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Background: Pain is the most common but severe physical symptom among cancer patients. This study aimed to identify 

correlation between pain and psychological symptoms for terminal cancer patients.

Methods: The total sample consisted of 69 subjects who were recruited through two hospice wards, limited to patients 

who were mentally alert and had no psychiatric diseases. The subjects were divided into two groups according to the 

numerical rating scale: the pain-free group, 0 to 3 points; and the pain group, 4 to 10 points. We used the Beck depression 

inventory (BDI), Beck anxiety inventory (BAI), mini-mental status examination-Korea (MMSE-K), and short form 36 

health survey (SF-36). Logistic regression analysis was performed to verify the correlation between pain and other 

psychosocial disorders.

Results: The mean scores of BDI in the pain-free and pain groups were 25.7 and 31.5; mean BAI scores were 23.4 and 34.7; 

mean MMSE-K scores were 25.7 and 21.8, respectively. There were no significant differences between the two groups 

in SF-36 score except scores of body pain. The results of logistic regression analysis adjusted for age, sex, marital status, 

types of cancer, history of chemotherapy, or radiotherapy showed significant correlation between pain and depression 

(BDI ≥ 24; odds ratio [OR], 4.199; 95% confidence interval [CI], 1.171 to 15.060), and pain and cognitive impairment (MMSE 

< 24; OR, 5.495; 95% CI, 1.449 to 20.843); but not between pain and anxiety (BAI ≥ 22; OR, 3.011; 95% CI, 0.907 to 9.997).

Conclusion: Pain significantly affects depression and cognitive impairment among advanced cancer patients in the 

hospice ward. Accordingly, more aggressive treatment of pain is required to reduce not only physical suffering but also 

physiological distress.

Keywords: Terminal Cancer; Hospices; Pain; Depression; Anxiety; Cognition

Received: August 27, 2012,  Accepted: August 30, 2013
*Corresponding Author: Chang Ho Youn

Tel: +82-53-420-5795, Fax: +82-53-420-5480
E-mail: ychfm@knu.ac.kr

Korean Journal of Family Medicine

Copyright © 2013 The Korean Academy of Family Medicine
 This is an open-access article distributed under the terms of 

the Creative Commons Attribution Non-Commercial License 
(http://creativecommons.org/licenses/by-nc/3.0) which permits 
unrestricted noncommercial use, distribution, and reproduction in 
any medium, provided the original work is properly cited.

INTRODUCTION

With the rapid increase in the elderly population in recent 

years, the prevalence and mortality rate of various cancers are also 

rapidly increasing.1) A terminal cancer patient is defined as a patient 

with incurable advanced cancer requiring palliative care for quality 

of life in whom meaningful life extension cannot be anticipated 

with current medicine and who is expected to expire within a few 

months. It is known that life expectancy of terminal cancer patients 

is about 3 to 6 months.2) According to a report conducted in 1998, 
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when Korean people reported a preference for dying at home, 

the death rate at home was 61%, but this rate has decreased to 

20%, and the death rate in health care institutions or social welfare 

institutions has increased to 75% in 2011.3) Furthermore, a study 

regarding preferred place of death that was conducted with the 

Korean elderly revealed that they preferred hospitals or hospices 

to home.4) Therefore, admission care in hospice will expand in the 

future.

In cancer patient care, pain is one of important issues; it is 

reported that 30% to 50% of cancer patients experience cancer 

pain,5) and cancer-related pain significantly increases to 60% to 

90% in case of metastasis.6,7) Even in Korea, it is reported that 

pain is the most common and severe complaint among terminal 

cancer patients and aggressive management is required in 

93.7% of them, highlighting the significance of pain.8) Another 

significant issue in cancer patients is psychological problems 

such as depression or anxiety. It is known that the most common 

psychopathologies in cancer patients are anxiety and depression.9) 

A Chinese study demonstrated that more than 26% of Chinese 

cancer patients had psychological problems such as depression 

and anxiety10) and another study conducted in a Western country 

also showed that more than a third of lung cancer patients 

had depression and anxiety.11) Pain is an aggravating factor for 

mood disorders such as depression and anxiety; the risk of 

mood disorders such as depression and anxiety in patients with 

chronic peripheral neuropathy is 4.21 to 6.9 times higher than 

the general population,12) and psychological disorders such as 

depression, anxiety, and dysthymia are commonly accompanied 

in patients with chronic pain.13) However, associations between 

pain and depression and anxiety in terminal cancer patients are 

controversial. A Dutch study conducted in palliative care wards 

failed to demonstrate a significant correlation between pain and 

depression and anxiety14) whereas a Taiwanese study showed that 

physical symptoms including pain were significantly higher in 

depressed cancer patients,15) and a study conducted in the United 

States also showed that mood disorders such as depression, 

anxiety, and anger were significantly higher in the patient 

group with cancer-related pain.16) A Korean study reported that 

depression levels were associated with the most severe pain 

and the current pain but not significantly correlated with the 

minimal pain and analgesia responses,17) and another Korean 

study conducted with elderly cancer patients demonstrated a 

significant correlation between the mean pain score over 24 hours 

and depression.18) However, it is hard to find other Korean studies 

regarding association between pain and depression, and there 

is a lack of studies considering anxiety, cognitive function, and 

quality of life in terminal cancer patients. Hence, this study aimed 

to evaluate associations between pain and depression, anxiety, 

and cognitive impairment in terminal cancer patients admitted to 

hospice wards and the impact of pain on them.

METHODS

1. Subjects
This study was conducted from May in 2011 to May in 2012, 

in the hospice wards in Kyungpook National University Medical 

Center and Daegu Veteran’s Hospital with patients who were 

mentally alert and were able to express themselves and to fill 

in a questionnaire. Admission criteria were terminal cancer 

patients with life expectancy less than 6 months in whom active 

cancer treatments are no longer beneficial and the general 

condition is deteriorating. Patients with other physical health 

problems, patients who cannot be evaluated accurately due to 

drug dependency, and patients with a history of psychological 

disorders including depression were excluded from this study. 

This study was approved by the institutional review board of 

Kyungpook National University Medical Center.

2. Psychometric Assessment Instruments
Medical records including cancer types, the presence of 

metastasis, and treatments were reviewed and psychological 

assessment was performed by family medicine doctors using 

assessment tools via direct interviews on admission.

1) Pain assessment

To assess pain, the numerical rating scale (NRS) which was 

developed to objectify subjective pain levels and widely used for 

pain assessment, was utilized. The score ranges from 0 to 10; zero 

indicates no pain and ten indicates the most excruciating pain that 

a patient has ever experienced in his/her lifetime. NRS for a week 

was recorded and the subjects were divided into two groups at the 

point of NRS 4.
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2) Depression assessment

To assess depression, the Beck depression inventory (BDI) 

was utilized. The BDI was developed in 1961 and has been used 

worldwide, and its reliability was verified in Korea. The BDI 

includes a total of 21 items and scores less than 9 are normal; 

scores between 10 and 15 indicate mild depression; scores 

between 16 and 23 indicate moderate depression; and scores 

between 24 and 63 indicate severe depression. In the present 

study, the cut-off score was 24.19)

3) Anxiety assessment

To assess anxiety, the Beck anxiety inventory (BAI) was used. 

The BAI includes 21 items and each item yields a score of 0 to 

4; a total score greater than 22 indicates anxiety requiring close 

observation and intervention.20)

4) Quality of life assessment

To assess quality of life with respect to health, the medical 

outcomes study 36-item short-form health survey (SF-36) which 

was developed by Ware and Sherbourne21) and whose reliability 

and validity was proved by Koh et al.22) in the Korean version was 

utilized. Each category yields a score of 0 to 100 and higher scores 

indicate a higher level of quality of life.21, 23)

5) Cognitive function assessment

To assess cognitive function, MMSE-K, which was devised to 

assess cognitive function within a short period of time, was used. 

MMSE-K has 11 items. The total score is 30 and scores less than 

24 indicate cognitive impairment.24, 25)

3. Statistical Analysis
The subjects were divided into a pain-free group including 

patients with NRS 0 to 3 and a pain group including patients 

with NRS 4 to 10. Independent t-test, Pearson’s chi-square test 

and Fisher’s exact test were used to compare characteristics of 

the two groups, and logistic regression analysis was performed 

to evaluate the association between pain and depression, anxiety, 

and cognitive impairment. All statistical analyses were performed 

using IBM SPSS ver. 20.0 (IBM Co., Armonk, NY, USA). 

Statistical significance was defined as P-value < 0.05.

RESULTS

1. General Characteristics
Of 75 candidates who met the eligibility criteria, 6 patients 

with a history of depression were excluded and a total of 69 

patients were finally enrolled. There were 51 male (73.9%) and 

18 female patients (26.1%), and the mean age was 64.7 years old. 

This study included various diagnoses such as gastric cancer, lung 

cancer, and colorectal cancer. The subjects were divided into two 

groups at the NRS score of 4: the pain-free group (n = 48) and the 

pain group (n = 21). The mean ages of the pain-free group and 

the pain group were 64.1 years and 66.1 years, and the percentage 

of male patients was 79.2% and 61.9%, respectively. There 

were no significant differences in age, sex, marital status, cancer 

type, presence of metastasis, history of surgical interventions, 

chemotherapy, or radiotherapy between the groups (Table 1).

2. Use of Painkiller and Laboratory Test Results
The rate of subjects using narcotic analgesics on admission 

in the pain-free group and the pain group, excepting fentanyl 

patch, was 62.5% and 76.2% (P = 0.776), respectively. The dose 

of narcotic analgesics was higher in the pain group than the pain-

free group, but there was no statistical significance (56.2 and 

82.4 mg oral morphine equivalents/d, respectively; P = 0.248). 

There were no statistically significant differences in laboratory 

tests including white blood cell, hemoglobin, platelets, serum 

creatinine, and liver enzymes between the two groups (Table 2).

3. Depression, Anxiety, Cognitive Function, and 

Quality of Life
The mean NRS score of the pain-free group and the pain group 

was 1.7 and 5.0, respectively. The mean BDI score of the pain-

free group and the pain group was 25.7 and 31.5, respectively. The 

mean BAI score of the pain-free group and the pain group was 23.4 

and 34.7, respectively. The mean MMSE score of the pain-free 

group and the pain group was 25.7 and 21.8, respectively. Patients 

with BDI score greater than 24, indicating severe depression, and 

BAI score greater than 22, indicating anxiety, were 52.1% and 

76.2% in both groups, respectively. Patients with MMSE score less 

than 24, indicating cognitive impairment, were 18.8% in the pain-

free group and 47.6% in the pain group. The mean SF-36 scores 

were 31.8 and 29.3; there were no significant differences in the 
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mean score of each category but body pain was significantly lower 

in the pain group with a score of 31.7 compared to the pain-free 

group with a score of 40.1 (P = 0.004) (Table 3).

4. The Relation between Pain and Depression, 

Anxiety, and Cognitive Impairment
With the dependent variables including depression with BDI 

Table 1. Clinical characteristics of the subjects between pain groups

Characteristic Pain-free (n = 48) Pain (n = 21) P-value*

Age (y) 64.1 ± 13.1 66.1 ± 11.4 0.539

Sex Male 38 (79.2) 13 (61.9) 0.133

Female 10 (20.8) 8 (38.1)

Educational background None 3 (6.3) 4 (19.0) 0.425

Elementary school 14 (29.2) 6 (28.6)

Middle school 8 (16.7) 5 (23.8)

High school 15 (31.3) 4 (19.0)

University 8 (16.7) 2 (9.5)

Marital status Married 38 (79.2) 15 (71.4) 0.483

Others† 10 (20.8) 6 (28.6)

Caregiver Spouse 31 (64.6) 10 (47.6) 0.187

Others 17 (35.4) 11 (52.4)

Religion Buddhism 14 (29.2) 9 (42.9) 0.630

Christian 15 (31.3) 4 (19.0)

Catholic 4 (8.3) 1 (4.8)

None 15 (31.3) 7 (33.3)

Type of primary cancer Stomach 8 (16.7) 3 (14.3) 0.989

Lung 9 (18.8) 5 (23.8)

Prostate 6 (12.5) 2 (9.5)

Liver 4 (8.3) 2 (9.5)

Colon 4 (8.3) 1 (4.8)

Biliary tract 2 (4.2) 1 (4.8)

Other 15 (31.2) 7 (33.3)

Metastasis Present 46 (95.8) 17 (81.0) 0.065

Absent 2 (4.2) 4 (19.0)

Surgery Yes 20 (41.7) 6 (28.6) 0.302

No 28 (58.3) 15 (71.4)

Chemotherapy Yes 34 (70.8) 12 (57.1) 0.267

No 14 (29.2) 9 (42.9)

Radiotherapy Yes 14 (29.2) 6 (28.6) 0.960

No 34 (70.8) 15 (71.4)

Values are presented as mean ± SD or number (%).

*Independent t-test for continuous variables, and Pearson’s chi-square test or Fisher’s exact test for discrete variables. †Including divorced, 

widowed, and unmarried subjects.
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score ≥ 24, anxiety with BAI ≥ 22, and cognitive impairment 

with MMSE < 24, logistic regression analysis was performed 

using the pain group as the independent variable. Marital status, 

cancer type, history of cytotoxic chemotherapy, or radiation 

therapy, which are known to be influential factors for depression 

and anxiety,26,27) were adjusted (model 3) in addition to age and 

sex. Odds ratio (OR) for depression was 4.199 (95% CI, 1.171 

to 15.060) and OR to cognitive impairment was 5.495 (95% 

CI, 1.449 to 20.843), showing significance, but OR to anxiety 

was 3.011 (95% CI, 0.907 to 9.997), failing to show statistical 

significance (Table 4).

DISCUSSION

This cross-sectional study was conducted with terminal cancer 

patients in hospice wards to determine the association between 

pain and depression, anxiety, and cognitive impairment. The 

Table 2. Comparisons of the painkiller use and laboratory findings between pain groups

Variable Pain-free (n = 48) Pain (n = 21) P-value*

Painkiller

     Morphine

          None 18 (37.5) 5 (23.8) 0.267

          Used 30 (62.5) 16 (76.2)

          Dosage (mg oral morphine equivalents/d) 56.2 ± 154.6 82.4 ± 130.6 0.567

     Fentanyl patch

          None 13 (27.1) 5 (23.8) 0.776

          Used 35 (72.9) 16 (76.2)

          Dosage (mcg/d) 81.0 ± 131.3 133.6 ± 182.9 0.248

Laboratory findings

     White blood cell (/mm3) 9,595.0 ± 4,872.9 11,123.3 ± 8,135.9 0.337

     Neutrophil (%) 75.7 ± 11.7 77.9 ± 13.2 0.505

     Hemoglobin (g/dL) 10.8 ± 1.9 10.5 ± 2.2 0.537

     Platelet (×103/μL) 272.1 ± 122.3 267.0 ± 148.4 0.881

     Glucose (mg/dL) 147.3 ± 69.4 129.2 ± 33.8 0.262

     Creatinine (mg/dL) 1.1 ± 0.6 1.5 ± 1.1 0.129

     Albumin (g/dL) 3.3 ± 0.5 4.0 ± 4.5 0.519

     Total bilirubin (mg/dL) 2.1 ± 4.2 1.3 ± 2.2 0.400

     SGOT (U/L) 79.0 ± 162.4 47.8 ± 53.9 0.395

     SGPT (U/L) 33.8 ± 42.0 33.8 ± 42.0 0.371

     PT (s) 14.4 ± 15.9 12.6 ± 1.6 0.595

     aPTT (s) 29.7 ± 7.5 31.2 ± 6.5 0.440

     Calcium (mg/dL) 9.1 ± 1.2 9.6 ± 1.0 0.092

     Sodium (mmol/L) 132.6 ± 5.3 133.6 ± 5.3 0.452

     Potassium (mmol/L) 4.2 ± 0.7 4.1 ± 0.6 0.779

Values are presented as number (%) or mean ± SD.

SGOT: serum-glutamic-oxaloacetic transaminase, SGPT: serum-glutamic-pyruvic transaminase, PT: prothrombin time, aPTT: activated 

partial thromboplastin time.

*Independent t-test for continuous variables, and Pearson’s chi-square test for discrete variables. 
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results showed that pain has a significant correlation with severe 

depression and cognitive impairment.

Pain is the most common symptom in terminal cancer 

patients and it is known that pain is more severe in the advanced 

stages of cancers.5-8) Depression and anxiety are also commonly 

found mood disorders.9) In the present study, patients who 

demonstrated severe depression with BDI greater than or equal 

to 24 and anxiety with BAI greater than or equal to 22 requiring 

intervention were about 60%, which was rather higher than 

previous studies,10,11) which reported about 30%. However, since 

the previous studies were based on outpatient clinics, direct 

comparison with the present study that was conducted with only 

terminal cancer patients is considered to be irrational. In fact, a 

study conducted with patients in hospice wards in the United 

States28) reported that the incidence of depression was about 

70%, and a study conducted with patients in hospice wards in the 

United Kingdom29) also reported that the incidence of depression 

or anxiety was 64%. Thus, the high incidence of depression and 

anxiety in the present study might be due to patient selection. 

Furthermore, considering the fact that the incidence of 

depression becomes higher in more advance cancer patients and 

patients without supportive family members,26) it is possible that 

a higher percentage of terminal metastastic cancer patients and a 

high percentage of single patients who were divorced or bereaved 

(23%) in this study might have contributed to the higher 

Table 3. Comparisons of the results of psychosocial tests between 

pain groups

Variable
Pain-free 

(n = 48)

Pain 

(n = 21)
P-value*

Numeric rating scale 1.7 ± 1.0 5.0 ± 1.3 <0.001

BDI† 25.7 ± 10.8 31.5 ± 12.8 0.058

     ≥24 25 (52.1) 16 (76.2) 0.061

     <24 23 (47.9) 5 (23.8)

BAI† 23.4 ± 12.0 34.7 ± 16.2 0.002

     ≥22 25 (52.1) 16 (76.2) 0.061

     <22 23 (47.9) 5 (23.8)

MMSE† 25.7 ± 3.3 21.8 ± 6.3 0.012

     <24 9 (18.8) 10 (47.6) 0.014

     ≥24 39 (81.2) 11 (52.4)

SF-36

     Mean 31.8 ± 7.2 29.3 ± 4.7 0.091

     Physical component score 30.4 ± 8.8 27.2 ± 8.5 0.171

     Mental component score 33.2 ± 9.5 31.3 ± 5.6 0.324

     Physical function 28.6 ± 13.1 27.8 ± 13.9 0.804

     Social function 32.1 ± 11.7 30.8 ± 13.0 0.667

     Role limitations-physical 32.1 ± 6.8 30.5 ± 5.8 0.361

     Role limitations-emotional 29.9 ± 10.8 26.7 ± 5.9 0.121

     Mental health 30.5 ± 9.6 29.0 ± 8.1 0.541

     Vitality 35.6 ± 9.9 33.3 ± 9.4 0.378

     Body pain 40.1 ± 11.5 31.7 ± 9.3 0.004

     General health 26.3 ± 7.5 24.2 ± 6.9 0.294

Values are presented as mean ± SD or number (%).

BDI: Beck depression inventory, BAI: Beck anxiety inventory, 

MMSE: mini-mental status examination, SF-36: short form-36 

health survey.

*Independent t-test for continuous variables, and Pearson’s chi-

square test for discrete variables. †BDI ≥ 16, presence of significant 

depression; BAI ≥ 22, presence of anxiety that needs clinical 

intervention; MMSE < 24, presence of cognitive impairment.

Table 4. The associations between pain and depression, anxiety 

and cognitive function decline

Dependent variables Odds ratio
95% confidence 

interval
P-value

Model 1*

     BDI ≥ 24 2.944 0.930–9.324 0.066

     BAI ≥ 22 2.944 0.930–9.324 0.066

     MMSE < 24 3.939 1.283–12.097 0.017

Model 2†

     BDI ≥ 24 3.369 1.014–11.195 0.047

     BAI ≥ 22 2.909 0.899–9.414 0.075

     MMSE < 24 4.463 1.368–14.559 0.013

Model 3‡

     BDI ≥ 24 4.199 1.171–15.060 0.028

     BAI ≥ 22 3.011 0.907–9.997 0.072

     MMSE < 24 5.495 1.449–20.843 0.012

BAI, Beck anxiety inventory; BDI, Beck depression inventory, 

MMSE, mini-mental status examination.

*Simple logistic regression analysis, pain group as independent 

variable. †Based on model 1, model 2 was further adjusted for age 

and sex. ‡Based on model 2, model 3 was further adjusted for 

marital status, types of cancer, history of chemotherapy, and 

history of radiotherapy.
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incidence of depression and anxiety.

It is known that there is a significant correlation among 

depression, anxiety, and pain.15-18) The present study results also 

demonstrated that the patient group with severe pain showed a 

higher level of depression and anxiety compared to the patient 

group without pain or mild pain, which was consistent with 

previous studies. The percentage of patients with significant 

depression and anxiety was also relatively higher in the pain 

group. With adjustment of influential factors that may affect 

depression or anxiety, including age, sex, marital status, cancer 

types, histories of chemotherapy, or radiation therapy, risk 

of severe depression increased 4.2 times with pain, showing 

significant correlation between pain and depression. This is not 

limited only to cancer patients. In fact, the risks of depression 

and anxiety increase 6.9 times and 4.21 times, respectively, in 

patients with chronic pain, implying that pain is significantly 

related to depression and anxiety.12) It is not surprising that pain 

is associated with psychosocial factors. Pain conveys messages to 

the brain via complex pathways. Several factors such as sensory, 

immediate emotions, and secondary emotions are involved in the 

pathways and psychological factors, in particular, regulate various 

areas of pain.30) Therefore, psychological issues contributing to 

pain are as significant as physical pain itself. In a study conducted 

with patients with a similar level of pain by Turk et al.,31) 

psychosocial impairment was observed in 81% of metastatic 

cancer patients, 84% of cancer patients without metastasis, and 

85% of patients with non-cancerous chronic pain. This shows 

that pain is a process involutedly related with psychological issues. 

However, in the present study, multivariate analysis failed to show 

statistical significance with respect to anxiety. A previous Dutch 

study conducted with 79 patients14) also failed to demonstrate 

significant associations between pain and depression and anxiety. 

Therefore, it is judged that the insignificant result of the present 

study stemmed from the small sample size, and positive results 

are expected in larger studies.

The interesting finding of the present study is that pain has 

a significant impact on cognitive impairment in terminal cancer 

patients. The MMSE-K score was significantly lower in the pain 

group with a difference of 4, and the presence of significant 

cognitive impairment was also significantly higher in the pain 

group with a rate of 47.6% compared to the pain-free group with 

a rate of 18.8%. In addition, multivariate analysis adjusted for 

associated factors of cognitive impairment revealed that the risk 

of cognitive impairment increased to 5.5 times in the presence 

of pain. In fact, the relationship between pain and cognitive 

impairment has been proven in clinical trials and experimental 

studies. Cognitive impairments related to pain include impaired 

concentration, deteriorated learning ability and memory, 

slowed information processing, psychomotor deterioration, 

and reduced performance.32) Previous studies using MMSE33-36) 

also showed significantly lower MMSE scores in pain groups as 

shown in the present study. In previous studies, mean MMSE 

scores ranged from 26 to 28, which were rather better than the 

mean MMSE score of the present study. It is thought that this 

difference stemmed from the fact that the current study was 

conducted with terminal cancer patients in hospice wards. Direct 

correlation between cancer and cognitive impairment has not 

yet been demonstrated. However, since it is possible that cancer 

treatments—especially chemotherapy or endocrine therapy—

can induce short-term or long-term cognitive impairment,37,38) 

the influence of cancer treatment on low MMSE scores cannot be 

completely excluded in the present study.

The mean quality of life score was slightly lower in the pain 

group in the present study, with scores of 29.3 in the pain group 

and 31.8 in the pain-free group, but there was no statistical 

significance. There were no significant differences in the other 8 

subcategories but a significantly lower ‘body pain’ score was seen 

in the pain group. This is an expected result since the pain group 

has greater pain. Previous studies demonstrated a significant 

correlation between pain and low quality of life score in terminal 

cancer patients39,40) and a consistent result is expected when the 

sample size increases.

The present study has following limitations. First, as mentioned 

above, the sample size is small. The hospice wards in the two 

hospitals where this study was conducted have only 20 beds each 

and it is difficult to expect fast bed turnover rate due to the nature 

of hospice wards. Moreover, patients with alert mental status who 

were able to participate in the survey were limited which resulted 

in small number of subjects. Second, survey research itself has 

limitations. To minimize limitations of survey research, patient 

interviews were conducted by attending doctors upon admission. 

Nonetheless, the mean age was 64.7 years old and the subjects 

older than 60 years were 71.0%. Patients without formal school 

education were 10.1% and there were patients who could not 
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understand objectified sentences. In this case, questions were 

re-explained in easier sentences. Error occurrence secondary 

to subjective ideas was possible. Third, since this study was 

conducted as a cross-sectional study, it is difficult to determine 

the order of the incident. This means that pain is related to 

depression and cognitive impairment but it is difficult to infer 

that pain induces depression or cognitive impairment. Fourth, 

on application of Bonferroni correction, odds ratio of pain to 

depression was not statistically significant (P = 0.084). Bonferroni 

correction was not applied because this study was conducted as 

an exploratory cross-sectional study, but it is difficult to judge 

whether the results are confirmative. Fifth, although there was no 

significant difference in analgesia between the groups, analgesic 

effects, the most significant factor, were not adjusted in this study.

However, this study is considered to be significant since it 

was conducted with terminal cancer patients in hospice wards 

with higher levels of pain intensity using various psychological 

tests related to pain, whereas previous studies were conducted 

regardless of cancer stage, or were conducted with cancer patients 

visiting outpatient clinics. In addition, in the present study, 

analyses were performed after fundamental factors and factors 

such as chemotherapy or radiotherapy were adjusted to minimize 

influential factors on both pain and psychological status, and the 

results showed that there are significant associations between 

pain and depression and cognitive function. The relationship 

between cognitive impairment and pain, in particular, still showed 

statistical significance (P = 0.039) upon application of Bonferroni 

correction; therefore, pain has a close relationship with cognitive 

impairment. The present study is significant because studies on 

associations between pain and cognitive impairment in terminal 

cancer patients hardly exist and have not been performed in 

Korea.

In conclusion, incidence of depression, anxiety, and cognitive 

impairment in terminal cancer patients staying in hospice wards 

were high, and pain was significantly correlated with depression 

and cognitive impairment. These results were consistent even after 

adjustment for factors such as sex, chemotherapy, or radiotherapy. 

Since depression and anxiety commonly accompany mood 

disorders in terminal cancer patients, health care teams should 

understand this and provide psychological intervention such 

as cognitive behavioral therapy as well as drug treatment using 

anti-depressants or anti-anxiety medication at the earliest 

stages. Health care teams in hospice wards in particular should 

acknowledge that pain is one of the most influential factors 

exacerbating mood disorders and cognitive impairment, and pay 

special attention to pain control management. We hope that there 

will be further large scale prospective studies regarding the impact 

of pain on psychological disorders.
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