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Background: Physicians and caregivers are conflicted over whether to inform patients that their disease is terminal. 
Studies examining the effect of awareness of prognosis on the survival and quality of life of terminally ill cancer pa-
tients report conflicting results. This study aimed to assess the effects of prognosis awareness on the survival time 
and psychological health of terminally ill cancer patients.
Methods: Patients in the hospice wards of two general hospitals were asked to complete a questionnaire. All were 
mentally alert and could express themselves clearly. Awareness of prognosis was defined as knowing both the diag-
nosis and exact prognosis. Survival time was defined as the time from hospital admission to death. Multiple psy-
chological examinations were conducted to verify the effect of prognosis awareness on psychological health.
Results: Of the 98 subjects who met the inclusion criteria, 65 (66.3%) were aware of their terminal status. The pa-
tients’ awareness was significantly related to survival time after adjusting for clinical variables with a hazard ratio of 
1.70 (95% confidence interval [CI], 1.01–2.86). Furthermore, the unaware group had a higher risk of cognitive im-
pairment (Mini-Mental State Examination <24; adjusted odds ratio [aOR], 3.65; 95% CI, 1.26–10.59) and a poorer 
quality of life (physical component summary of the Short Form 36-item Health Survey <20; aOR, 3.61; 95% CI, 1.12–
11.60) than the aware group.
Conclusion: Knowledge of the exact prognosis might have a positive effect on the survival and quality of life of ter-
minally ill cancer patients.
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INTRODUCTION

The increasing prevalence of cancer is accompanied by a concurrent 

increase in the need for hospice care. Studies conducted before 1970 

showed that, in most cases, physicians did not inform patients of a ter-

minal cancer diagnosis because they considered it inappropriate and 

immoral.1) However, recently, most physicians have accepted the ethi-

cal argument that patients have the right to be informed of their diag-

nosis.2) A previous study reports that in 1990, the majority (81.8%) of 

physicians in Korea agreed to inform patients of their prognosis, com-

pared to the 18% that did so in 1982.3)

	 Being informed of their prognosis and having an accurate predic-

tion of survival time are important issues for terminal cancer patients. 

Patients with advanced cancer tend to misunderstand their illness, 

overestimate their prognosis, and have unrealistic expectations with 

respect to palliative treatment.4) Patients who overestimate their prog-

nosis are more likely to pursue aggressive treatment as they approach 

end-of-life.5) Yun et al.6) reported that patients who are unaware of their 

terminal status are more likely to require intensive care unit than those 

under palliative care. Moreover, without fully understanding the prog-

nosis, patients cannot make well-informed decisions about treatment 

and end-of-life care.7) Most terminal cancer patients want to know 

their exact status and life expectancy;8) however, in actual clinical situ-

ations, physicians and families are still cconflicted over whether to in-

form patients of a terminal prognosis.9)

	 Previous studies that examined the effect of prognosis awareness on 

terminally ill cancer patients analyzed their quality of life. These stud-

ies report conflicting results.10,11) Furthermore, to the best of our knowl-

edge, few studies have examined the relationship between patient 

awareness of a terminal prognosis and survival time; therefore, the re-

sults remain inconclusive.6,12)

	 Thus, we conducted a prospective cohort study to examine whether 

the awareness of disease diagnosis and prognosis affects not only 

quality of life, but also the life expectancy of terminally ill cancer pa-

tients.

METHODS

1. Study Design and Subjects
This prospective cohort study enrolled patients who were diagnosed 

with terminal cancer and admitted to the hospice ward of two general 

hospitals in Daegu, Korea, between March 2011 and September 2012. 

Patients were eligible to participate if they were at least 18-years-old, 

diagnosed with terminal cancer by their physician, capable of com-

pleting questionnaires or communicating with an interviewer, and 

had provided informed consent. Terminal cancer patients were de-

fined as those with a progressive and advanced malignant disease 

who, from their physician’s judgment, had a short life expectancy of a 

few months due to general prostration, refusal of further chemothera-

py, or non-responsiveness to conventional anticancer therapy despite 

having undergone active treatment. Patients were not eligible to par-

ticipate if they had other psychological diseases (e.g., depression or 

schizophrenia), had continued conventional anticancer treatment af-

ter enrollment, could not complete the questionnaire due to their 

physical or mental condition, or died within one day of admission.

	 All patients were required to provide informed consent to partici-

pate. This study was approved by the Institutional Review Board of the 

Kyungpook National University Chilgok Hospital, Daegu, Korea (Pro-

tocol no.,  KNUMC_13-1032).

2. Definition of Awareness of the Terminal Status
Patients’ awareness of their terminal status was assessed through a 

semi-structured interview conducted by the family physicians in 

charge of the patients. Awareness of terminal status was defined as the 

patients understanding that conventional anticancer therapy was no 

longer curative for their illness or likely to extend their life significantly; 

their life expectancy was limited to several months. They also knew 

their disease diagnosis. Based on this definition, patients diagnosed 

with terminal cancer and admitted to the hospice ward were divided 

into two groups: “aware” subjects who knew the exact diagnosis and 

prognosis (i.e., terminal status) and “unaware” subjects who did not 

know their prognosis, irrespective of knowing the diagnosis.

3. Demographic and Clinical Characteristics
Patient information was collected within one or two days of admission 

and included age, gender, marital status, education, primary cancer 

site, presence of distant metastasis, previous interventions, use and 

dose of opioids (morphine or fentanyl), and laboratory results. The in-

tensity of pain was assessed using the numerical rating scale (NRS; 

from 0 to 10): pain intensity reported as mild, moderate, or severe cor-

responded to NRS scores of ≤4, 5–6, and ≥7, respectively.13) Their Kar-

nofsky performance status (KPS),14) which is widely used to measure 

the physical function of cancer patients, was also assessed. In the palli-

ative care setting, functional status assessments, such as the KPS, are 

used as a proxy indicator of quality of life and can guide decisions 

about palliative care.

4. Primary Endpoint: Survival Time
The primary outcome was the effect of the patient’s unawareness of 

their disease prognosis on survival time. Survival time was defined as 

the interval (days) from the day of admission to death. The day of 

death was the date recorded on the death certificate.

5. Secondary Endpoint: Psychological Assessment
While hospitalized, the family medicine physician working in the hos-

pice ward interviewed the patients and examined their psychological 

state using the following test tools.

1) Depression scale (Beck Depression Inventory)

The depression scale devised by Beck et al.15) is used as a screening test 

and is generally suitable for clinical application. The Korean version of 

the scale, translated by Young Ho Lee and Jong Yong Song, was admin-
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istered in the form of a questionnaire. The scores of each of the 21 

items, which ranged from 0 to 3, were summed and classified.16)

2) Anxiety scale (Beck Anxiety Inventory)

The Beck Anxiety Inventory (BAI) identifies anxiety symptoms in pa-

tients with depression. It is composed of 21 items, with the total score 

ranging from 0 to 63 points. Each item is scored from 0 to 3, with a 

higher score indicating a greater degree of anxiety. A score of 22 to 26 

indicates anxiety, a score of 27 o 31 indicates severe anxiety, and a 

score of 32 and above indicates extreme anxiety.17)

3) �Health-Related Quality of Life Scale (36-item Short Form Health 

Survey)

The 36-item Short Form Health Survey (SF-36) is a self-assessment 

questionnaire with 36 items. The physical component summary (PCS) 

is defined as the mean value of the four physical components (physical 

functioning [PF], role-physical [RP], bodily pain, and general health). 

The mental component summary is defined as the mean value of the 

four mental components (vitality, social functioning [SF], role-emo-

tional, and mental health). This study used the Korean version of the 

scale translated by Han et al.18)

4) Insomnia Scale (Insomnia Severity Index)

The Insomnia Severity Index (ISI) is self-administered and used to as-

sess insomnia. It is composed of seven items, each of which is rated on 

a 5-point Likert scale; the total score ranges from 0 to 28.19)

5) Cognitive function scale (Mini-mental State Examination)

The Mini-mental State Examination (MMSE) is the most commonly 

used screening tool to measure cognitive decline, with scores ranging 

from 0 to 30: a score of 24–30 indicates no cognitive impairment and a 

score of 18–23 indicates mild cognitive impairment.20)

6. Statistical Analysis
An independent t-test for continuous variables and Pearson’s chi-

square test for categorical variables were performed to compare the 

characteristics between groups. Survival analysis was performed using 

a multivariate Cox proportional-hazards regression model. Logistic re-

gression analysis was performed to determine the effect of prognosis 

awareness on psychological status. All statistical analyses were per-

formed using IBM SPSS Windows ver. 22.0 (IBM Corp., Armonk, NY, 

USA), where a P-value <0.05 was considered significant.

RESULTS

1. Patient Characteristics
These are summarized in Table 1. Of the 98 patients, 33 were classified 

as “unaware” and 65 as “aware”. The mean age of the unaware and the 

aware groups was 68.76 and 62.49 years, respectively (P=0.020). The 

primary cancer site (stomach, lung, liver biliary system, breast, cervix, 

Table 1. Patient characteristics according to “awareness”

Characteristic Aware (n=65) Unaware (n=33) P-value

Age (y) 62.49±11.10 68.76±14.53 0.020
Sex (male) 46 (70.8) 27 (81.8) 0.236
Marital status 0.830
   Married 52 (80.0) 27 (81.8)
   Other 13 (20.0) 6 (18.2)
Educational attainment 0.036
   ≤Elementary 22 (33.8) 14 (42.4)
   Middle school 9 (13.8) 10 (30.3)
   ≥High school 34 (52.3) 9 (27.3)
Primary cancer site <0.001*
   Gastrointestinal 17 (26.2) 7 (21.2)
   Lung 5 (7.7) 13 (39.4)
   Hepatobiliary 8 (12.3) 6 (18.2)
   Prostate 12 (18.5) 0 (0)
   Breast/cervical 3 (4.6) 3 (9.1)
   Other 20 (30.8) 4 (12.1)
Distant metastasis (present) 62 (95.4) 26 (78.8) 0.010
Intervention
   Operation 29 (44.6) 7 (21.2) 0.023
   Chemotherapy 47 (72.3) 18 (54.5) 0.079
   Radiotherapy 22 (33.8) 5 (15.2) 0.050
Numerical rating scale (pain) 2.48±1.63 3.30±2.08 0.034
Karnofsky performance status 42.15±16.72 44.55±22.09 0.587
Morphine
   Usage 41 (63.1) 24 (72.7) 0.339
   Dose (mg oral morphine equivalents/d) 83.68±186.62 50.83±101.07 0.430
Fentanyl
   Usage 51 (78.5) 26 (78.8) 0.970
   Dose (mcg/d) 109.28±178.21 79.71±90.00 0.430

Values are presented as mean±standard deviation or number (%). P-values were 
calculated using an independent t-test (continuous variables) and Pearson’s chi-
square test (categorical variables).
*By Fisher’s exact test.

Table 2. Laboratory test results of the aware and unaware groups

Variable Aware (n=65) Unaware (n=33) P-value

White blood cell (×103/mm3) 10.30±6.29 8.89±3.73 0.169
Hemoglobin (g/dL) 10.39±1.77 11.16±2.32 0.073

Platelets (×103/mL) 257.20±141.42 269.97±121.93 0.644

Glucose (mg/dL) 137.99±62.46 145.67±64.32 0.570

Creatinine (mg/dL) 1.13±0.68 1.50±1.08 0.074

Albumin (g/dL) 3.63±2.58 3.13±0.64 0.279

Total bilirubin (mg/dL) 1.32±2.04 2.09±4.68 0.372

Serum glutamic oxaloacetic 
transaminase (U/L)

58.68±115.51 56.82±126.64 0.942

Serum glutamic pyruvate 
transaminase (U/L)

28.62±34.04 25.06±37.07 0.637

Prothrombin time (s) 12.30±1.62 18.67±26.69 0.181

Activated partial 
thromboplastin time (s)

30.41±6.69 28.64±6.13 0.207

Calcium (mg/dL) 9.17±0.95 9.49±1.34 0.174

Sodium (mmol/L) 132.76±4.75 134.00±5.95 0.263

Potassium (mmol/L) 4.20±0.66 4.19±0.52 0.938

Values are presented as mean±standard deviation. P-values were calculated using 
an independent t-test.
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and prostate) was evenly distributed between the groups. Eighty-eight 

patients experienced distant metastasis to more than one site. The 

aware group experienced significantly less pain (score, 2.48) than the 

unaware group (score, 3.30) (P=0.034). There were no significant dif-

ferences between the two groups in terms of the laboratory test results 

(complete blood cell counts, creatinine, glucose, albumin, total biliru-

bin, serum glutamic oxaloacetic transaminase, serum glutamic pyru-

vate transaminase, prothrombin time, activated partial thromboplas-

tin time, and electrolyte levels) known to be associated with prognosis. 

The results are shown in Table 2.

2. �Differences in Psychoanalytic Scale Scores between the 
Aware and Unaware Groups

The Beck Depression Inventory (BDI), BAI, ISI, MMSE, and SF-36 

scores of the unaware and aware groups were compared (Table 3). The 

mean BDI for the unaware and aware groups was 25.94 and 29.43, re-

spectively, which exceeded the depressive threshold of 22, but was not 

statistically significant. The mean BAI was 24.94 and 28.11, respective-

ly. There was no difference in the anxiety score (P=0.29). The ISI for the 

unaware and aware groups was 13.70 and 13.79, respectively, which 

indicates subthreshold insomnia (ISI, 8–14); however, the difference 

between the groups was not statistically significant. The mean MMSE 

score of the unaware group was 21.94 and that of the aware group was 

25.45; thus, cognitive function was significantly better in the aware 

group (P=0.003).

	 The results of the SF-36 showed a significant association with aware-

ness. The PF, SF, RP, and PCS scores of the aware group were signifi-

cantly higher than those of the unaware group (PF: 31.71 versus 22.83, 

P=0.001; SF: 34.09 versus 27.69, P=0.011; RP: 32.37 versus 29.27, 

P=0.004; and PCS: 31.24 versus 25.64, P=0.002, respectively).

3. Primary Endpoint: Effect of Unawareness of Disease 
Prognosis on Survival

Patient awareness was a significant factor for survival. After adjusting 

for clinical variables (age, gender, primary cancer site, distant metasta-

sis status, and NRS), the unaware group had a shorter survival period 

than the aware group (hazard ratio, 1.70; 95% confidence interval [CI], 

1.01–2.86; P=0.046) (Figure 1).

Table 3. Psychometric test results of the aware and unaware groups

Variable
Aware  
(n=65)

Unaware 
(n=33)

P-value

Beck Depression Inventory (depression) 29.43±11.26 25.94±11.15 0.149
Beck Anxiety Inventory (anxiety) 28.11±14.84 24.94±12.07 0.291
Insomnia Severity Index (insomnia) 13.79±8.35 13.70±9.18 0.962
Mini-mental State Examination 

(cognitive function)
25.45±3.04 21.94±6.01 0.003

36-Item Short Form Health Survey (quality of life)
      Total 31.48±6.77 29.28±5.00 0.073
      Physical functioning 31.71±14.21 22.83±10.12 0.001
      Social functioning 34.09±14.03 27.69±9.97 0.011
      Role-physical 32.37±7.47 29.27±2.74 0.004
      Role-emotional 29.65±9.10 26.91±9.65 0.171
      Mental health 30.05±9.36 30.36±9.60 0.883
      Vitality 33.30±9.60 35.15±8.47 0.398
      Bodily pain 39.03±10.42 34.91±11.34 0.076
      General health 24.54±8.35 26.29±6.25 0.289
      Physical component summary 31.24±8.60 25.64±7.13 0.002
      Mental component summary 31.72±8.47 32.92±8.05 0.501

Values are presented as mean±standard deviation. P-values were calculated using 
an independent t-test.

Figure 1. Survival analysis of the effect of unawareness of disease prognosis on 
survival time. Multivariate Cox regression analysis of the cumulative survival time of 
terminally ill cancer patients according to their awareness of their prognosis 
(adjusted for age, gender, primary cancer site, distant metastasis status, and 
numeric rating scale).
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Table 4. Relationship between awareness of terminal status and psychological status

Psychological status Psychometric tests Adjusted odds ratio (95% confidence interval) P-value

Depression Beck Depression Inventory ≥24 0.653 (0.173–2.462) 0.529
Anxiety Beck Anxiety Inventory ≥22 0.785 (0.309–1.999) 0.612
Insomnia Insomnia Severity Index ≥15 0.830 (0.334–2.063) 0.689
Cognitive impairment Mini-mental State Examination <24 3.654 (1.260–10.596) 0.017
Poor quality of life Physical component summary <20 3.614 (1.126–11.601) 0.031

Mental component summary <17 - -
Pain Numerical rating scale ≥4 2.110 (0.811–5.491) 0.126

P-values were calculated using logistic regression analysis, with the awareness group as the independent variable (model adjusted for age, primary cancer site, and 
educational attainment). The aware group was used as the reference.
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4. Secondary Endpoint: Relationship between Awareness of 
Disease Prognosis and Psychological Status

Logistic regression analyses (adjusted for age, primary cancer site, and 

educational attainment) was performed to examine the effect of dis-

ease prognosis awareness on psychological status. The unaware group 

had a higher risk of cognitive impairment (adjusted odds ratio [aOR], 

3.65; 95% CI, 1.26–10.59) and a poorer quality of life (aOR, 3.61; 95% 

CI, 1.12–11.60) than the aware group. There was no significant associa-

tion between awareness and the results of other psychometric tests 

(Table 4).

DISCUSSION

To the best of our knowledge, few studies have examined the effect of 

awareness of an exact prognosis on the survival time of terminally ill 

cancer patients. We found that patients who were aware of their prog-

nosis and diagnosis lived longer than those who were not aware; this 

finding was consistent after adjusting for several covariates that could 

influence the survival of cancer patients. Even though the majority of 

cancer patients want to know their status and life expectancy,8) cultural 

differences in the attitude of physicians and caregivers leads to the be-

lief that bad news is not always given to patients.21) In particular, care-

givers in Asian countries are less likely to inform patients of their actual 

prognosis than those in Western countries.21,22) For this reason, we be-

lieve that the results of this study are interesting because they suggest 

that awareness of terminal status improves survival time. However, a 

previous study conducted in Korea reported better survival and quality 

of life in patients that were unaware.12) There are several reasons for 

these opposing results. First, we did not adjust for performance status 

during survival analysis because we found no significant difference in 

performance status between the two groups. The previous study ad-

justed for different factors (age, educational level, primary cancer site, 

time since cancer diagnosis, Montgomery-Asberg Depression Rating 

Scale score, and Eastern Cooperative Oncology Group Performance 

Status), which could explain the contradictory results. Moreover, a 

univariate analysis conducted in the previous study showed that the 

awareness of terminal status itself did not affect overall survival 

(P=0.132). Second, the distribution of primary cancer sites was differ-

ent. Here, the incidence of lung cancer (which has a relatively low sur-

vival rate) in the unaware group was relatively low. However, the previ-

ous study reported a higher incidence of head, neck, and pancreatic 

cancers in the aware group; all of these cancers have relatively short 

median survival times. Third, the difference in the mean age of the 

aware and unaware groups was greater in the previous study than in 

our own (9.0 versus 6.26 years, respectively). These might have con-

tributed to the contradictory results.

	 Considering that an MMSE score below 24 suggests cognitive im-

pairment, the difference between the two groups is meaningful. We 

adjusted for age because the unaware group was older than the aware 

group; however, the difference remained significant. Patients who did 

not know their exact diagnosis and prognosis experienced a signifi-

cantly greater decline in cognitive function. Several underlying mech-

anisms have been proposed, including the biology of the cancer itself 

and the risk factors underlying cancer development and cognitive de-

cline.23) Recently, a non-central nervous system tumor was found to be 

the factor that triggered hippocampal dysfunction, possibly by reduc-

ing the rate of neurogenesis and levels of brain-derived neurotrophic 

factor and cyclooxygenase 2, in addition to increasing stress-related 

parameters and circulating levels of proinflammatory cytokines.24) 

However, the pathophysiology of cognitive impairment is still unclear; 

conversely, it is possible that patients with better cognitive function are 

able to remember their prognosis. Furthermore, the causality is un-

clear because the cognitive function test was conducted only one time. 

Further studies with serial psychometric tests would be needed.

	 Previous studies on awareness of prognosis and quality of life 

reached different conclusions.10) Although some studies suggest that a 

diagnosis of cancer and prognosis awareness increase anxiety and de-

pression, thereby reducing physical, social, and emotional quality of 

life.25) Others suggest that depression increases more than threefold 

when the patient does not know the prognosis; indeed, neuropsycho-

logical stress and emotional disturbances are more common in such 

cases.26) Other studies report no association.27) Here, the SF-36 score 

for assessing quality of life showed that, after adjusting for age, the un-

aware group had a 3.61-fold higher risk of reporting a poorer health-

related quality of life score (PCS <20); however, there was no significant 

difference between the groups in terms of depression, anxiety, or in-

somnia. This is contrary to the common belief that quality of life dete-

riorates when a patient is aware of the prognosis.6) This conclusion is 

consistent with those of previous studies that report no significant re-

lationship between anxiety, depression, and patient-to-physician rela-

tionships before and after counseling.28) These inconsistent conclu-

sions with regard to the quality of life of patients with terminal cancer 

suggest that it is not determined by one simple factor. Moreover, it is 

not only psychosocial factors, such as individual attitudes to life, that 

have an effect; other physical factors such as the presence or absence 

of distant metastasis and different symptoms according to the primary 

cancer site also play a role.29) Tang et al.30) identified the factors that af-

fect quality of life. They then evaluated quality of life by reviewing ap-

propriate observations, interventions, and introducing programs that 

could help patients. They also provided opportunities for them to pre-

pare for death.

1. Study Limitations
This study has several limitations. First, the subjects were relatively old 

and lived in an urban province and patients who had difficulty com-

municating or withdrew consent were excluded. Therefore, we cannot 

rule out selection bias. Second, the number of participants included in 

the final analysis was small, and the timing of prognosis awareness is 

uncertain; thus, the results may not be generalizable. Third, the popu-

lation was Korean; this suggests that the results may be ethnically or 

geographically restricted. Also, it should be noted that the reported 

differences in attitudes toward disclosure (compared with other ethnic 
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groups) suggest that ethnic-specific evaluations may be required.22) 

Fourth, we did not consider the possibility of denial, which is one stage 

of adapting to a terminal disease. A previous study suggests that denial 

is an important variable that results in false beliefs about prognosis 

and treatment goals.31) Fifth, the SF-36 questionnaire, which was used 

in evaluating the participants, was designed to assess quality of life of 

healthy persons. In the future, it might be useful to compare quality of 

life with other symptoms using measures developed specifically for 

patients receiving palliative care.

2. Clinical Implications
However, this study enrolled patients with terminal cancer who were 

residents in hospitals with hospice wards; therefore, it is advantageous 

to use various psychometric assessments. In addition, it is important 

to confirm the association between survival rate and prognosis aware-

ness. Our finding that awareness of terminal status is related to longer 

survival times and a better quality of life may have important implica-

tions for family caregivers and physicians who are reluctant to disclose 

a diagnosis of terminal illness, especially in Korea. In the future, large-

scale studies should be conducted in the hospice wards of various in-

stitutions in different regions.

3. Conclusion
We found that awareness of the prognosis of terminal cancer in a palli-

ative care setting may have a positive effect on survival time and quali-

ty of life. This may help the patient lead a more meaningful life; there-

fore, we recommend that physicians adopt a more patient-oriented at-

titude in communication when discussing prognostic information.
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