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Purpose: Pain is the most common and influential symptom in cancer patients. Few studies concerning pain
intensity in the terminally ill cancer patients have been done. This study aimed to identify factors related with
more than moderate pain. Methods: This study used secondary data of 162 terminal cancer inpatients at the
palliative ward of six training hospitals in Korea. Physician-assessed pain assessment was by 10 point numeric

rating scale. Substantial pain was defined more than moderate intensity by the Korean National Guideline for
cancer pain. The Korean version of the MD Anderson Symptom Inventory was self-administered to assess symptoms.
Survival prediction was estimated by the attending physicians at the time of admission. Results: Less than six
weeks of predicted survival and more than numeric rating of six for worst drowsiness in the previous 24 h were
significantly related to substantial pain (P=0.012 and P=0.046, respectively). The dose of opioid analgesics was
positively related to substantial pain (P=0.004). Conclusion: Factors positively related to substantial pain were
less than six weeks of predicted survival and considerable drowsiness. Careful monitoring and active preparation
for pain are required in terminal cancer patients having those factors. (Korean J Hosp Palliat Care 2011;14:197-203)
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INTRODUCTION

Survival rates and life expectancies of cancer patients have
One

consequence has been an increase in the numbers of

increased with advances in modern medicine.
terminally-ill cancer patients. The symptoms occur together in
most cancer patients (1). Especially cancer pain has the top
priority to be controlled among the various symptoms (2),
because the pain is the most distressing debilitating one (3).

Despite the abundant research on cancer pain, cancer pain

still is a major problem; its prevalence was calculated to be
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as high as 64% in a meta-analysis (2). The World Health
Organization pain ladder is used globally; appropriate drugs
and dosages following WHO ladder recommendation could
be adequately relieved cancer pain about 70~90% of
patients (4). Nevertheless, cancer pain remains challenging
issue for the physicians to manage and factors related to
cancer pain need further investigation (5).

For other health issues, identification and preferential
management of those at high-risk has been proven to be
prudent, both in terms of patient care and allocation of
limited medical resources. A similar strategy seems germane
for those experiencing cancer related pain. The simplest and
most reliable assessment tool of pain is patient self-assessment
using a 10-point numerical rating scale (NRS) (6). Substantial
pain is defined as more than moderate pain (7). Moderate
pain is usually 4~ 6 on the NRS, however, in South Korea,

national guidelines for cancer pain define moderate pain 5 or



198 F s~ - 3t gehe] A 2011;14(4):197-203

6 on the NRS (8,9).
Presently, we defined substantial pain (moderate to severe
5 on the NRS. We hypothesized that

terminally-ill cancer patients experiencing substantial pain

pain) as =

group would be a priority group for pain management, and
that their pain has some characteristics of poorly controlled
pain. The objective of this study was to investigate the
factors related to substantial pain with the aim of delivering

more effective pain care.

MATERIALS AND METHODS
1. Participants

Study participants were 162 terminally-ill patients from
palliative care wards in six training hospitals in a
metropolitan area of South Korea. This cross-sectional study
used secondary data for development of an objective
prognostic score (10). The study participants complied with
the Korean version of the MD Anderson Symptom Inventory
(11). Inclusion criteria were incurable cancer in the terminal
stage confirmed by more than two physicians and inpatients
for hospice care, an age >18 years, patient consent for
study participation, and clinical prediction of survival of <3

months.
2. Study method

Patients were assessed at the time of admission by the
attending physician. Demographic data and disease related
factors (primary cancer site, metastatic site, treatment of
cancer, daily dosage of opioid analgesics) were identified.
Pain at the time of questioning was evaluated by the
physician using the 0~ 10 point NRS. Symptoms were
assessed by the Korean version of the MD Anderson
Symptom Inventory. A self-administered survey questionnaire
was completed by patients, except those whose age or
infirmity required the assistance of a medical intern. The
functional status of patients was evaluated using the Eastern
Cooperative Oncology Group (ECOG) performance score.
The ECOG score varies from O (normal activity) to 4
(bedridden). Clinical predictions of survival (weeks) were
estimated by the attending physician at the time of
admission. The survey period was from November 2006 until

June 2007. Informed written consent for the use of personal

information was provided by all participants. The study
protocol was approved by the Institutional Review Board of

the Dongguk University Ilsan Hospital.
3. Statistical analysis

Pain intensities were divided into two groups according to
previous studies (7,9) and our national guideline (8). NRS
<5 was defined as mild pain and NRS =5 was defined as
moderate-to-severe (substantial) pain. The Korean version of
the MD Anderson Symptom Inventory assessed symptoms by
enquiry as to the worst symptoms during the previous 24 h.
The answers showed a skewed distribution, therefore, they
were categorized into two groups based on the 50"
percentile. The clinical estimation of survivals also showed
nonparametric distribution, and so were divided on the basis
of the median value of 6 weeks. All opioid analgesics used
were calculated and represented an oral morphine equivalent
(OME, mg/day) dosage. The ECOG performance status was
categorized as 1~3 and 4. Comparisons of demographic
variable of gender and disease related factors (primary cancer
site, metastatic site, treatment against cancer, opioid dosage,
ECOQG)

substantial pain groups were made using the Chi-square test.

accompanied  symptoms, between mild and
Binary logistic regression was performed with significantly
proven variables on univariate analysis. The final model was
obtained by use of a backward stepwise selection procedure.
All statistical analyses were performed with the SPSS
statistical package for Windows version 16.0.2. The

significance level was 0.05 for all statistical tests.

RESULTS
1. General and clinical characteristics of participants

Table 1 shows characteristics of patients in the study
population. The numbers of men and women were 72
(44.4%) and 90 (55.6%), respectively, indicating no gender
bias for the data. The mild pain and substantial pain groups
both contained 81 people. Lung cancer was most common,
followed by hepatobiliary cancer and gynecologic cancer.
Previous  cancer  treatment was most  commonly
chemotherapy, followed by surgery and radiotherapy. The
worst symptoms during the previous 24 h that significantly

correlated with pain were fatigue, sleep disturbance, distress,



Table 1. Characteristics of the Study Participants.

Number (%)

Total number of patients 162
Sex

Men 72 (44.4)
Women 90 (55.6)

Pain scale (0~ 10, NRS*)

Mild (0 to 4) 81 (50.0)
Moderate (5, 6) 39 (24.1)
Severe (7 to 10) 42 (25.9)
Organ-related cancer

Lung 37 (22.8)
Stomach 25 (15.4)
Colon 22 (13.6)
Ovary/cervix 31 (19.1)
Hepatobiliary 34 (21.0)
Pancreas 10 (6.2)
Head/neck 9 (5.6)
Soft tissue 2 (1.2)
Renal/bladder 6 3.7)
Others 16 (9.9)
Previous treatment

Operation 73 (45.1)
Chemotherapy 98 (60.5)
Radiation therapy 55 (34.0)
Others 4 (2.5)
ECOG" performance status

1 20 (12.3)
2 26 (16.0)
3 58 (35.8)
4 58 (35.8)
Fatigue (median 5)

0to) 68 (42.0)
6 to 10 94 (58.0)
Sleep disturbance (median 6)

0tob 80 (49.4)
7 to 10 82 (50.6)
Distress (median 5)

0to) 78 (48.1)
6 to 10 84 (51.9)
Drowsiness (median 5)

0to) 73 (45.1)
6 to 10 89 (54.9)
Sadness (median 5)

0 to 5 88 (54.3)
6 to 10 74 (45.7)
Nausea (median 4)

0 to 4 86 (53.1)
5 to 10 76 (46.9)
Dyspnea (median 4)

0 to 4 87 (53.7)
5 to 10 75 (46.3)

Opioid usage, median (range) (OMET, mg/d) 30.00 (0~ 660)

*NRS: numeric rating scale (0 to 10), TECOG: Eastern Cooperative
Oncology Group, TOME: oral morphine equivalent.
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drowsiness and sadness. Scoring of symptoms was based on
the 0~ 10 NRS, where 0 was absence of symptoms and 10
was the worst symptom imaginable. Symptom scores were
divided into two groups based on the median. The median
scores of each symptoms measured by MDASI-K are
presented in Table 1. Median values of symptoms were 4~
6. The median value of daily received opioid dosage was
30.00 OME (mg/day).

2. Factors related to pain intensity

Patients whose reported pain score was <5 formed the
mild pain group and those whose pain was =5 NRS formed
group.
Demographic variables, primary cancer site, treatment

the substantial (moderate-to-severe) pain
against cancer, clinical prediction of survival on admission,
performance status (ECOG score), symptom scores measured
by MDASI-K and daily opioid dosage were compared in
both groups of patients. Age and gender differences were not
significant. Primary cancer site and previous cancer treatment
did not significantly influence pain intensity (data not
shown). Clinical predictions of survival did significantly differ;
in terms of the number of patients whose survival were
predicted to be less than the median (6 weeks), the numbers
52.6%) was
significantly worse than the numbers in the mild pain group
(N=29, 38.7%) (P=0.001). Patients with declined functional
status in the substantial pain group (N=38, 46.9%) was

in the substantial pain group (N=52,

significantly higher than the 20 persons (24.7%) in the mild
pain group (P=0.003). Sleep disturbances (defined as NRS =
7 for the sleep disturbance item in MDASI-K) were more
frequently observed in the substantial pain groups than the
mild pain group (P=0.028). Patients with drowsiness
(defined as NRS=>6 for drowsiness item in MDASI-K) were
much more numerous in the substantial pain group (N=55,
67.9%) than in the mild pain group (N=34, 42.0%)
(P=0.001). However, differences in worst fatigue, distress
and sadness during the previous 24 h between the pain
intensity groups wete not significant (Table 2). The median
of opioid dosage (OME) in the substantial pain and mild
groups was 60 mg/day (range 0~390) and 19 mg/day
(range 0~ 660), respectively, and was significantly (P
<0.001). Multivariate logistic regression was performed on

pain and correlates. Significantly related factors to substantial
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Table 2. Univariate Analysis of Clinical Variables by Pain Group (N, %).

Pain NRS <5 Pain NRS =5 P value
(N=81) (N=81)

Clinical prediction <6 weeks 29 (38.7) 52 (52.6) 0.001
ECOG =>4 20 (24.7) 38 (46.9) 0.003
Fatigue =6 43 (53.1) 51 (63.0) 0.203
Sleep disturbance =7 34 (42.0) 48 (59.3) 0.028
Distress =6 38 (46.9) 46 (56.8) 0.208
Drowsiness =6 34 (42.0) 55 (67.9) 0.001
Sadness =5 33 (40.7) 41 (50.6) 0.207
Opioid dosage (median, range/unit: OME*, mg/d) 19.00 (0~ 660) 60.00 (0~390) <0.001

*OME: oral morphine equivalent, The categorization of variables was based on their median value.

Table 3, Multivariate Analysis of Factors Related to Substantial Pain (N=148).

95% confidence interval

P value Odds ratio
Lower Upper
Clinical prediction of survival <6 weeks 0.012 2456 1.221 4.940
Drowsiness =6 0.046 2.061 1.012 4.197
Opioid usage (OME*) 0.004 1.007 1.002 1.012

*OME: oral morphine equivale, mg/day.

pain were <6 weeks predicted survival (odds ratio (OR):
2.456; 95% 1.221~4.940)
(P=0.012), NRS =6 of drowsiness during last 24 h (OR:
2.061; 95% CI: 1.012~4.197) (P=0.046) and higher daily
opioid dosage on admission (P=0.004, Table 3).

confidence interval (CI):

DISCUSSION

Three clinical factors related to substantial pain were
found in our study: a clinically estimated survival of <6
weeks, drowsiness in the previous 24 h NRS >6, and
increasing dosage of opioid analgesics.

Cancer pain has not consistently been shown to be a
prognostic factor of overall survival in previous studies. The
prevalence of cancer pain is reported to increase with
progression of disease, from an estimated. 28% in the early
stage of cancer to 64~80% in advanced cancer (12). The
evidence-based recommendation for survival prediction has
classified cancer pain as the factor for which a correlation has
been indicated but not confirmed or for which contradictory
data have emerged (13). A recent study showed positive
correlation of pain with survival in metastatic prostate cancer

patients. The study concluded that the pain interference

score was significant predictor of overall survival and could
indicate more advanced disease or disease that was refractory
to therapy (14). In contrary, a recent meta-analysis did not
find any difference in prevalence of pain between patients on
anticancer treatment and patients with advanced or
metastastic diseases (2).

Presently, patients displaying substantial pain showed
significantly shorter predicted survival that those with mild
pain. Although clinical estimations of survival tends to
overestimate actual survival, a doctors’ prediction of survival
is known to be highly correlated with actual survival (15).
We think that the intensity of pain might matter; if
previous studies considered having more than moderate pain
rather than having pain or not, then more consistent results
could appear. It has been suggested that the impact of pain
(pain interference) is more likely to be a better indicator for
survival duration (14). This finding indicates that when
moderate-to- severe pain appears in terminal cancer
inpatients, their life expectancy could be reliably estimated to
be <6 weeks, and active assessment and management of
pain are required.

Drowsiness correlated positively with moderate-to-severe

pain in this study. In univariate analysis, sleep disturbance



showed a strong correlation with pain, and, as a natural
Therefore,

multicollinearity, we consulted with a biostatistician, the

outcome, drowsiness. concerned with
result was that only one variable between sleep disturbance
and drowsiness should be selected in the final model of
multivariate analysis. We chose drowsiness because it is a
clinical outcome of sleep disturbance and because of its
higher correlation with substantial pain. Sleep disturbance
occurs frequently in cancer patients; its prevalence has been
31~75%,

disturbance in the general population (16). Sleep disturbance

reported  as which greatly exceeds sleep
increases with progression of cancer; one study found that
96% of advanced cancer patients had sleep disturbances (17).
The causes of sleep disturbances are diverse and complex.
Pain, adverse effects of drugs, and psychologic causes can
affect sleep. One previous study demonstrated that distress
from sleep disturbance was significantly correlated with pain
intensity and pain distress (18). Substantial pain often
interferes with sleep, therefore it can increase drowsiness in
the waking hours. Conversely, insufficient sleep may decrease
the threshold of pain and contribute to increased pain. As a
result, a vicious circle of poor sleep and pain will occur. This
bi-directional relationship is clinically relevant, and the
strong association between pain and sleep has been a
consistent finding of preceding studies (19,20). However,
most of these studies were cross-sectional, making the
primary cause difficult to define. For similar reasons, the
causal relation could not be sought in our study. Cancer pain
is associated with difficulty falling asleep, staying asleep, and
daytime sleepiness (21). Usage of opioid and benzodiazepine
does not enhance quality of sleep; on the contrary, the drug
use is accompanied by sleep disturbances and poor quality of
life (18). Another study suggested that the use of strong
opioids related more positively to poorer quality of sleep
than mild opioids (22). Our results also show that the
median of opioid dosage was significantly higher (60.00
mg/day) in drowsier individuals (NRS of drowsiness =06)
than less drowsy people (22.50 mg/day) (NRS of drowsiness
<6) (P<0.001, data not shown). However, the median of
opioid dosage was not significantly different between the
sleep disturbance groups (P=0.330, data not shown). The
median of the higher sleep disturbance group (NRS=7) and
lower sleep disturbance group (NRS<7) were 40.00 mg/day
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and 30.00 mg/day, respectively. The increment of opioid
dosage was significantly related to more than moderate pain
in our multivariate analysis. This is a common and readily
understandable situation in palliative care. Nevertheless, to
take this for granted is not always true; sufficient opioid
dosage could reduce pain, thus, an inverse relationship
between opioid dosage and pain intensity might be found.

Our study aimed to find factors related to substantial
pain, and we speculated the factors will help to control
moderate-to-severe pain. An approximately 2-fold risk of
substantial pain in the drowsier group suggests some clinical
implications. Drowsiness was not presently a simple reflection
of opioid usage, because we adjusted opioid dosage in
multivariate analysis. After adjustment, substantial pain was
independently related to drowsiness. Drowsiness (including
sleep disturbances) and cancer pain are inter-related and a
complex relationship exists between them. We propose
following attempts to support pain treatment by managing
sleep or drowsiness. Considering substantial pain can disturb
night sleep, it would be better to consider hypnotics besides
to analgesics. Amitriptyline and mirtazapine showed better
results than benzodiazepines in preceding studies (23,24).
Drowsiness might lead to taking a nap, which could affect
normal night sleep. Therefore, clinicians can consider
psychostimulants such as caffeine (25,26) or methylphenidate
(27) in the daytime for drowsy cancer patients.

The present study differs from previous studies regarding
the classification of pain by its intensity and factors related
to substantial pain. Two characteristics of patients were
found to be significantly related to more than moderate pain
in final model on multivariate analysis: shortened life
expectancy and drowsiness. Pain is well-known to be
associated with sadness, distress and fatigue (28-30).
However, these associations were not significant in
comparison of mild pain to substantial pain. It is possible to
assume that substantial pain is deeply involved with an
organic cause such as disease progression, rather than
psychological causes. Substantial pain is also associated with
fatigue, sadness, and distress, however its association is not
stronger than that of mild pain. We recognize that to take
care of fatigue, sadness in cancer patients is important and
helpful to pain management. On condition that our study

aims to understand factors related to substantial pain, results
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suggestive of disease progression emerged.

Our study has several limitations. First, this study was a
cross-sectional study and used secondary data. It cannot
reveal causal relationships between factors and substantial
pain. We could not collect prospectively important
information such as depression, metastasis and types of pain.
Second, the study subjects were all terminal cancer inpatients
Therefore

generalization to all terminal cancer patients is limited.

of palliative wards in teaching hospitals.
However, we tried to compensate regional or institutional
bias by multicenter involvement. Third, survival estimates of
clinicians were not to be compared to actual survival.
Although clinical estimation of survival tends to overestimate
actual survival, it is well correlated with actual survival and
has unique validity. Clinical estimation of survival is an
essential tool for palliative care, and we think it also helps
to approach cancer pain. Fourth, the assessment tool for
psychological symptoms was a relatively simple one. We
used the Korean version of the MD Anderson Symptom
Inventory to assess sadness, drowsiness and distress. This is a
validated tool (2) to assess various symptoms of cancer
patients in Korea (11). Administration of a lengthy
questionnaire or various questionnaires was neither practical
nor desirable in emaciated terminal patients. A simple
validated tool is available for terminal patients, and its usage
is should be encouraged to promote palliative care research.

A recent meta-analysis of 52 articles showed more than
one-third of patients with pain graded their pain as moderate
or severe (NRS>4) (2). Most patients will accept mild pain,
whereas moderate and severe pain requires attention. They
perceived that moderate to severe pain had a much greater
impact on daily life than mild pain (7). Cancer pain still is
a major problem despite the various global education projects
and clear recommendations.

Our study confirms  that the prevalence of
moderate-to-severe pain is quite high and that effective pain
management is promptly required. To maintain human
dignity is very important in end-of-life care, management of
various symptoms including cancer pain is essential to reach
this goal (1). We suggested that intervention to sleep would
help to relief pain because drowsiness was significantly
related to more than moderate pain. We found clinical

prediction of survival to be associated with substantial pain.

A patient’s life expectancy definitely cannot be altered,
however with the guide of a reliable estimate of predicted
survival, close attention and preparedness for increasing pain
will be possible. Well-designed studies are needed to prove

our suggestion in the future.
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