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Abstract. an increasing number of cancer patients receive 
outpatient chemotherapy as an alternative to inpatient chemo-
therapy. the aim of this study was to investigate whether quality 
of life (QOl) during outpatient chemotherapy was better than 
QOl prior to hospital discharge, and to explore possible related 
factors prior to hospital discharge that affected the QOl of lung 
cancer patients who received outpatient chemotherapy. lung 
cancer inpatients who were scheduled for outpatient chemo-
therapy were assessed two times (prior to hospital discharge 
and during outpatient chemotherapy) using the Functional 
assessment of cancer therapy-lung and hospital anxiety and 
depression Scale. a total of 40 patients completed all assess-
ments, both prior to hospital discharge and during outpatient 
chemotherapy. in the present study, QOl during outpatient 
chemotherapy was not significantly different when compared 
with the QOl prior to hospital discharge, and predictors prior 
to hospital discharge for a better QOl of patients during 
outpatient chemotherapy included better social, emotional and 
physical well-being. these results suggest that medical staff, in 
particular those involved in outpatient chemotherapy, need to 
recognize social and emotional as well as physical well-being 
prior to hospital discharge, regardless of cancer-related factors 
and the personal characteristics of the patients.

Introduction

lung cancer is the most common cancer worldwide, both in 
terms of incidence and mortality (1). in Japan, lung cancer is 
the second most common cancer and the most prevalent cancer 
implicated in mortality (2). Small-cell lung cancer (Sclc) 
accounts for approximately 20% (3) and non-small cell lung 

cancer (nSclc) accounts for approximately 80% of lung 
cancers (4). For Sclc, treatment is generally aggressive and 
primarily based on chemotherapy. For the treatment of nSclc, 
surgery is the first choice in the early stages, a combination of 
chemotherapy and radiotherapy is the first choice for locally 
advanced disease, and chemotherapy alone is presently the 
best therapeutic option for metastatic patients (5). For nSclc 
patients with early stage disease who undergo surgery, adju-
vant chemotherapy has become the standard of care (6). the 
benefit of chemotherapy in this disease is modest, but novel 
drugs and combined strategies may offer improved survival 
rates (4). in patients with advanced nSclc and extensive 
SCLC, the first choice in treatment is palliative chemotherapy, 
aiming to prolong overall survival, alleviate disease-related 
symptoms and improve quality of life (QOl) (7,8).

an increasing number of cancer patients receive outpatient 
chemotherapy as an alternative to inpatient chemotherapy in 
the cases of Sclc or unresectable nSclc. postoperative 
adjuvant chemotherapy for nSclc is an option for suitable 
cases of nSclc. patient suitability for outpatient chemo-
therapy depends on having a favorable performance status 
and a nearby residence (9). patients who are scheduled for 
outpatient chemotherapy usually first receive one or two 
cycles of chemotherapy as inpatients. previous studies have 
argued that the QOl of lung cancer patients is maintained and 
even improves during outpatient chemotherapy (9,10). the 
american Society of clinical Oncology has described that 
cancer-related QOl is crucial since it is the patients' evalua-
tion of how their cancer and its treatment have affected the 
physical, psychological and social aspects of their lives (11). 
Gridelli et al reported that improving the understanding of 
the impact of available treatments on patient QOl is manda-
tory, and this understanding can be addressed only through 
well-planned and well-conducted prospective clinical trials 
(5). however, it is challenging for medical staff to precisely 
measure the QOl of outpatients receiving chemotherapy 
compared to inpatients due to insufficient staff and systems.

a review of the literature on QOl in patients with all 
types of lung cancer concluded that future challenges in lung 
cancer treatment should not only improve survival, but also, 
and perhaps more importantly, improve the QOl of patients 
(12). however, previous studies that have compared chemo-
therapy regimens and the QOl of lung cancer patients were 
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restricted to defined samples of SCLC or NSCLC patients. 
accordingly, few studies focused on the QOl of patients who 
received outpatient chemotherapy, including patients with 
Sclc, unresectable nSclc and postoperative nSclc. the 
present study was designed to survey outpatients receiving 
chemotherapy, including patients with Sclc, unresectable 
nSclc and postoperative nSclc.

the aim of this study was to investigate whether QOl 
during outpatient chemotherapy was better than that prior 
to hospital discharge and to explore related factors prior 
to hospital discharge that affected the QOl of lung cancer 
patients who received outpatient chemotherapy.

Patients and methods

Patients. between June 2008 and June 2010, lung cancer inpa-
tients at tokyo medical and dental university hospital who 
were scheduled for outpatient chemotherapy were consecu-
tively recruited. The inclusion criteria included: age ≥20 years, 
awareness of lung cancer diagnosis, ability to complete the 
questionnaire and participate in the study, no severe dementia, 
no psychiatric problems, no previous administration of outpa-
tient chemotherapy and ability to provide informed consent.

prior to participation, the patients provided written 
informed consent. the tokyo medical and dental university 
hospital research review board approved the study and 
granted formal access to the patients.

Procedures. the patients were assessed with both the 
Functional assessment of cancer therapy-lung (Fact-l) 
and hospital anxiety and depression Scale (hadS) two 
times. the two assessment points were prior to hospital 
discharge (baseline) and the median cycle of chemotherapy 
during outpatient chemotherapy. Of the patients who were 
included in the study, those who were able to complete all 
assessments both prior to hospital discharge and during 
outpatient chemotherapy were analyzed.

Questionnaires. Fact-l has been reported to be a reliable 
and valid measure (13). the version 4 of Fact-l is composed 
of the Functional assessment of cancer therapy-General 
(Fact-G) and the lung cancer Subscale (lcS). the Fact-G 
consists of 27 items that measure physical well-being (pWb; 
7 items), social/family well-being (SWb: 7 items), emotional 
well-being (EWb; 6 items) and functional well-being (FWb; 
7 items). the lcS of the questionnaire consists of 7 items that 
measure symptoms specific to lung cancer. A higher score 
indicates a better QOl. hadS is a reliable and valid measure 
(14,15). it is a self-rating type questionnaire with 14 items that 
measure anxiety (hadS-a) and depression (hadS-d). For 
these questionnaires, a higher score indicates a higher severity 
of symptoms. the cut-off point for hadS total is 11 points, 
and a score ≥11 indicates depression (15).

Statistical analyses. the data were analyzed using the ibm 
SpSS Statistics 18. initially, comparison of scores prior to 
hospital discharge and during outpatient chemotherapy for 
Fact-G and the subscale of Fact-l (pWb, SWb, EWb, 
FWb and lcS) was assessed using the Wilcoxon test. multiple 
regression analysis was then used with stepwise variable 

selection to test for factors that predicted Fact-G score 
during outpatient chemotherapy. the cancer-related variables 
(treatment, stage and cell type), personal characteristics (age, 
gender, marital status, cohabitation, occupation and smoking 
history), the Fact-l subscales (pWb, SWb, EWb, FWb and 
lcS) and hadS total score prior to hospital discharge were 
predefined as factors. The P-values reported are two-sided. 
a p-value of <0.05 was assumed to indicate statistical 
significance.

Results

Patients. between June 2008 and June 2010, a total of 
61 patients who met the study criteria were considered: 
2 patients were excluded and 59 patients agreed to partici-
pate in the study. the reasons for exclusion were as follows: 
1 patient refused to participate in the study and 1 patient was 
not assessed prior to hospital discharge. Of the 59 patients, 
19 patients were not assessed during outpatient chemotherapy 

table i. patient characteristics.

 no. of patients (%)

no. of patients 40
mean age (Sd) 65.8 (8.9)
Gender
  male 34 (85.0)
  Female 6 (15.0)
married
  yes 29 (72.5)
  no 11 (27.5)
cohabitation
  yes 33 (82.5)
  no 7 (17.5)
Occupation
  yes 13 (32.5)
  no 27 (67.5)
Smoking history
  yes 37 (92.5)
  no 3   (7.5)
cell type
  Small-cell 5 (12.5)
  non-small cell 35 (87.5)
cancer stage
  i/ii 7 (17.5)
  iii/iV 33 (82.5)
treatment
  Surgery + chemotherapy 11 (27.5)
  chemotherapy 29 (72.5)
hadS total, mean (Sd)
  prior to hospital discharge 5.5 (3.6)
  Outpatient chemotherapy 5.9 (4.3)

Sd, standard deviation; hadS, hospital anxiety and depression Scale.
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and 40 patients completed all assessments both prior to 
hospital discharge and during outpatient chemotherapy. 
the reasons why the 19 patients were not evaluated during 
outpatient chemotherapy were as follows: 17 patients were not 
able to receive outpatient chemotherapy and 2 patients were 
not met during their outpatient chemotherapy. therefore, 
40 patients were eligible as evaluable subjects and included 
in the analysis. the characteristics of the patients are summa-
rized in table i.

Comparison of quality of life scales. a comparison of the 
Fact-G total score (p=0.724), pWb (p=0.724), SWb 
(p=0.209), EWb (p=0.054), FWb (p=0.627) and lcS 
(p=0.525) in QOl prior to hospital discharge and during 
outpatient chemotherapy did not reveal any significant differ-
ences. the results are summarized in table ii.

Factors that predicted quality of life during outpatient chemo-
therapy. There were three statistically significant predictors 
(SWb: β=1.12, p<0.001; EWb: β=1.26, p=0.003; pWb: 
β=1.34, p=0.001) for the Fact-G score during outpatient 
chemotherapy (table iii). higher scores of SWb, EWb and 
pWb prior to hospital discharge were associated with greater 
improvement in Fact-G during outpatient chemotherapy.

Discussion

upon comparing QOl in lung cancer patients prior to hospital 
discharge and that during outpatient chemotherapy, the present 
study indicated that the QOl during outpatient chemotherapy 
did not significantly differ from the QOL prior to hospital 
discharge. however, the QOl during outpatient chemotherapy 
was expected to improve compared to that prior to hospital 
discharge. patients receiving outpatient chemotherapy were 
able to go home after finishing the chemotherapy doses and 
live at their residence until their next visit to the doctor and 
dose of chemotherapy. montazeri et al described that family 
and leisure time was as important as physical health for 
lung cancer patients (12). in the event that medical staff are 
involved in predictors of improvement in QOl during outpa-
tient chemotherapy even prior to hospital discharge, the QOl 
of the patients may improve.

in the present study, the predictors prior to hospital 
discharge for better QOl of patients during outpatient 
chemotherapy included better social, emotional and physical 
well-being. therefore, since social well-being prior to hospital 
discharge affects the QOl of patients during outpatient 
chemotherapy, medical staff must assess these factors, and 
consider whether patients need supportive care. Freedman 

table ii. QOl of patients during outpatient chemotherapy in comparison to QOl prior to hospital discharge.

Scale prior to hospital discharge (n=40) Outpatient chemotherapy (n=40) p-value (Wilcoxon test)
 ------------------------------------------------------------- -------------------------------------------------------------
 median iQr median iQr

Fact-G 71.9 66.4-78.0 72.8 64.6-78.7 0.742
pWb 22.0 18.5-25.0 22.0 19.0-24.0 0.742
SWb 17.5 11.4-21.0 17.5 12.0-19.5 0.209
EWb 17.0 13.3-19.8 19.0 14.0-21.0 0.054
FWb 17.5 14.0-20.0 17.3 14.3-20.0 0.627
lcS 21.0 17.3-23.0 20.0 17.3-22.0 0.525

QOl, quality of life; iQr, interquartile range; Fact-G, Functional assessment of cancer therapy-General; pWb, physical well-being; SWb, 
social/family well-being; EWb, emotional well-being; FWb, functional well-being; lcS, lung cancer subscale.

Table III. Coefficients of multiple stepwise regression model for QOL variables prior to hospital discharge associated with 
Fact-G during outpatient chemotherapy.

Variable Unstandardized coefficient Standardized coefficient P-value
 ---------------------------------------------------------------- ---------------------------------------------
 β SE β

SWb 1.12 0.22 0.62 <0.001
EWb 1.26 0.40 0.40   0.003
pWb 1.34 0.37 0.41   0.001

QOl, quality of life; Fact-G, Functional assessment of cancer therapy-General; SWb, social/family well-being; EWb, emotional well-
being; pWb, physical well-being; SE, standard error.
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and Zimmerman described that supportive care for patients 
with advanced lung cancer should involve consideration and 
discussion of the therapeutic options (16). in addition, better 
emotional well-being prior to hospital discharge, as measured 
by Fact-l, was strongly related to better QOl during outpa-
tient chemotherapy. previous studies have reported that lung 
cancer patients, particularly those with more severe symp-
toms or functional limitations, suffer mood disturbances 
(17) and experience depression or anxiety disorders (18,19). 
however, psychological morbidity, as measured by hadS, 
was not associated with a better QOl during outpatient 
chemotherapy. it is assumed that few patients who received 
outpatient chemotherapy in the present study experienced 
anxiety or depression as the majority of the patients did not 
have severe symptoms or functional limitations. therefore, 
medical staff should note not only a negative emotional state 
such as anxiety or depression, but also the comprehensive 
dimension of emotional functioning. concerning physical 
well-being, hollen et al reported that physical and functional 
states were crucial predictors of QOl in patients receiving 
chemotherapy (20). the present results similarly indicated 
that a better physical well-being prior to hospital discharge 
was strongly related to a better QOl during outpatient 
chemotherapy.

Gralla et al described that the incorporation of the assess-
ment of QOl as part of daily oncology practice may enhance 
current treatment strategies for cancer patients (21). in addi-
tion, enhanced understanding of the common QOl of patients 
is able to improve the clinical care of patients (22). moreover, 
even though research incorporating symptoms and QOl 
measures is challenging, it is an essential part of supportive 
care (16).

the present study found that it is crucial to incorporate, 
in daily practice, an evaluation of the QOl of lung cancer 
patients who are scheduled for outpatient chemotherapy. 
medical staff involved in outpatient chemotherapy in 
particular, need to recognize the social and emotional well-
being of patients as well as their physical well-being prior 
to hospital discharge, regardless of cancer-related factors 
and personal characteristics. For lung cancer patients 
receiving outpatient chemotherapy, awareness of the QOl 
improves both medical and psychological aspects even prior 
to hospital discharge.
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