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Abstract

Background: It seems that the measurement of quality of life for lung cancer patients are becoming important
because the age of the patients are being higher in recent years and the magnitude of the surgical stress for lung
cancer relatively appears to be greater compared with other malignancies. Methods: We prospectively investigated
perioperative (before, 1, 3, 6, and 12 months after surgery) mental quality of life for non-small lung cancer patients
who received anatomical pulmonary resection at our institution using the Short Form Health Survey 36. Results:
Preoperatively there were significant differences of mental quality of life scores regarding smoking status and
life-style. It was about 3 to 6 months that the patients needed the duration for the postoperative recovery of mental
quality of life compared with the baseline. In univariate analysis, there were significant differences between mental
quality of life at 6 months after surgery, concerning smoking status (current vs not current, p=0.0267), mode of
living (alone vs not alone, p=0.017), and charlson comorbidity index (23 vs <3, p=0.00165). In multivariate
analysis, the patients living alone (p=0.01797) and with more comorbid status (charlson comorbidity index=3,
p=0.00131) showed significantly worse mental quality of life at 6 months after surgery. Conclusions: Living in
solitude and more comorbid status were independent significant predictor of the worse mental quality of life at

6 months after surgery. Additional social or psychological support might be considered for such patients who

received anatomical lung cancer surgery to maintain their mental condition.
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Introduction

Lung cancer is still the leading cause of cancer-related mor-
tality worldwide in the both sexes. Surgery is the most effective
treatment for early-stage lung cancer diagnoses and considered
the best curative option. However, it is the more invasive treat-
ment compared with other among treatment modalities, such as
chemotherapy or radiotherapy. Moreover, surgery substantially
impacts quality of life (QOL) of the patients comparatively long
time [1].

It has been reported QOL of lung cancer patients more pro-
foundly worsen and for a longer time compared with other can-
cer patients [2], and health-related QOL is significantly associ-

ated with overall survival [1]. On the other hand, in Japan, the
age of non-small cell lung cancer (NSCLC) patients who receive
surgery has been aging, and the rate of early-stage disease has
been increased recently [3,4]. Therefore, we think that evaluat-
ing perioperative QOL of NSCLC patients is increasingly be-
coming important. However, most of the literatures that reported
recovery of QOL after lung cancer surgery had evaluated it only
before surgery and once postoperatively. There are few papers
describing the frequent long-time QOL development of NSCLC
patients who underwent anatomical pulmonary resection.

In several studies, it has been revealed that mental health sta-
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tus correlates with perioperative clinical course [1,2,5,]. Preop-
erative mood status of the NSCLC patients evaluated through
Psychological Global Well Being Index significantly correlated
with the postoperative mental QOL (M-QOL) [2]. In addition, it
is reported that comprehensive psychological intervention can
effectively relieve pain, improve immune functions and enhance
quality of life for patients suffering from lung cancer surgery [6].

In this study, we investigated socio-demographic factors of
NSCLC patients who underwent anatomical pulmonary resec-
tion with curative intent in our hospital to ascertain recovery
time of M-QOL from surgery and predictors of perioperative
M-QOL.

Materials and Methods

This is a prospective longitudinal study of 87 consecutive cas-
es who diagnosed of primary pulmonary malignancy and under-
went surgery from April 2015 to November 2017. The patients
who underwent partial resection, re-do pulmonary resection for
lung cancer, refused to cooperate in this study, and was diffi-
cult to continue their questionnaire postoperatively due to major
complication were excluded. We investigated the relationship
between pre and postoperative (6 months after surgery) M-QOL
and patient’s characteristics, which included age, gender, smok-
ing status, mode of living, and Charlson comorbidity index
(CCI). We obtained written informed consent from the all partic-
ipated patients who underwent anatomical pulmonary resection
at our institution. The study was approved by our Institutional
Review Board (approval number SKEC-17-A1).

Quality of life assessment

QOL was assessed using the Japanese version of the Short
Form Health Survey 36 (SF-36) [7]. The patient administered
the questionnaire one day before surgery and at 1, 3, 6 and 12
months after surgery on a consultation day as an outpatient.

SF-36

The SF-36 is a self-rating questionnaire composed of 36 items,
grouped into eight scales, which include both physical and men-
tal health and assesses eight dimensions of quality of life. In
this study, we evaluated only mental health which comprise of
four subscales in this study; mental health (MH), role-emotional
(RE), self-functioning (SF), and vitality (VT).

The raw scale are standardized and range 0 to 100 where 0
represents the poorest state of health and 100 the best possible.
The nation standard level (NSL) with confidence interval of
95% was used for considering the status of mental health. The
reliability and validity of the SF-36 questionnaires have been
confirmed in international cancer studies [8-11].

Charlson comorbidity index

Each patient was scaled in the Charlson comorbidity index
(CCI). Patients were considered to have a comorbid status if a
listed disease was confirmed in the medical records or if the pa-
tient was treated for it. The modified CCI was used, as proposed
by Birim et al. [12].

Smoking status and living conditions

Smoking status which had heard from each patient was classi-

fied into three groups: never smokers, former smokers (stopped
smoking before more than 1 year), and current smokers (contin-
ued to smoke or stopped smoking within 1 year). Living con-
ditions were classified into two groups: living alone, and living
with somebody.

Statistical analysis

In agreement with procedures by the SF-36, scores were lin-
early converted to a scale ranging from 0 to 100 for each pa-
tient. For the global/QOL and functional scales, higher scores
represent a higher level of functioning. For the symptom scales,
higher scores represent a greater symptom burden. Results were
reported as mean. To evaluate the relationship between clinical
factors and M-QOL, the mean score of the four subscales in the
all patients was used. Statistical analysis was performed using R
for windows (R 3.6.1).

The Student’s t-test was used to perform preoperative correla-
tion calculations between clinical factors and SF-36 scores and
to evaluate the correlation between clinical factors and SF-36
scores at 6 months after surgery. Logistic regression analysis was
used in multivariate analysis.

Results

The preoperative response rate to the QOL questionnaire was
100%, at 1 month 94%, at 3 months 97%, at 6 months 91%, at
12 months 89%. Socio-demographic and clinical characteristics
of the patients are showed in Table 1.

Baseline M-QOL subscales

Baseline (preoperative) M-QOL was comparable to NSL
(50%) in the four subscales (Figure 1). There were significant
differences statistically in the mean value of four subscales in
M-QOL between current smokers and others (p=0.04284), and
between living alone and others (p=0.004424) (Table 2).

Postoperative M-QOL evolution of after surgery

In M-QOL evolution of the four subscales, all subscales
showed significantly decrease at 1 month after surgery. MH and
VT recovered to baseline at 3 months after surgery, and the other
two scales (RE, SF) also recovered to baseline at 6 months after
surgery (Figure 2).

Predictor of postoperative M-QOL

We analyzed the association between patient’s characteristics
and postoperative M-QOL, which had almost recovered at 6
months after surgery compared with baseline M-QOL.

Among the evaluated factors, there were significant differ-
ences between M-QOL of the four subscales (mean =+ standard
deviation) at 6 months after surgery regarding smoking status
(current vs not current, 45.54+11.28 vs 51.3047.96, p = 0.0267),
mode of living (alone vs not alone, 44.08+12.24 vs 51.18+7.96,
p=0.017), and CCI (>3 vs <3, 41.13+14.20 vs 51.31£7.49, p =
0.00165) (Table 3).

Moreover, in multivariate analysis among these three factors,
mode of living (95% confidence interval (95% CI) 1.15-11.88, P
=0.01797) and CCI (95% CI -15.74--3.98, p =0.00131) showed
significant differences on M-QOL at 6 months after surgery (Ta-
ble 4).
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Table 1. Socio-demographic and clinical characteristics of patients Table 2. Preoperative analysis between clinical factors and mental

(N=87) quality of life
Characteristic Number (%) -
Variables M-QOL
Age (years) INo. of Patients  [score value
(mean+SD)
Mean 69.7+8.5
Age 0.3
Range 48-83
<75 years 60 50.73+8.20
Sex =
275 years 27 48.06+10.72
Male 41(47)
Sex
Female 46(53) 06
Male 41 50.42+10.14
Smoking status
Female +!
Never 40(46) 46 4944811
Smoking status
Former 30(34) g 0.0
Not current e
Current 17(20) 0 >1.02+8.52
Current +
Mode of living 17 45.31£10.10
Mode of livin;
Alone 10(11) ¢ 00
Alone 4
Not alone 77(89) 10 40.49+8.97
Not alone 4
Charlson comorbidity index 77 S1.13+8.40
Charlson comorbidity
<3 77(89) index 0.5
=3 10(11
an <3 77 49.57+£8.49
Surge
gery 23 10 52.45+13.06
Segmentectomy 5(6)
Lobectomy 79(91) Table 3. Univariate analysis of factors associated with mental quality
of life
Bilobectomy 2(2)
Pneumonectom 1(1 R
Y ) Variables No. of patients N(IergnL;sC]g;e p value
Hisotology
Adenocarcinoma 73(84) Age
Squamous cell carcionoma 12(14) <75 years 60 50.36+8.78 0.9
275 years 27 50.02+9.21
Adenosquamous 1(1)
Sex
Carcinoid 1) Male 41 49.55£9.56 0.5
p-Stage Female 46 [50.81+833
1A 4
35(49) Smoking 0.0
IB 27(31) status '
A 7(8) Not current 70 51.30+£7.96
1B 12(14) Current 17 45.54+11.28
Mode of 0.0
Table 4. Multivariate analysis of factors associated with mental quality of living ’
life at 6 months after surgery Alone 10 44 08:12.24
0,
Variables No. of | p value (95% confidence Not alone 77 51.18+7.96
Patients interval)
Smoking status 0.1 Charlsop .
comorbidity 0.0
Not current 70 (-9.31—0.06) index
Current 17 <3 77 51.31:£7.49
Mode of living 00 23 10 41.13£14.20
Alone 10 (1.15—11.88) SD:
Not alone 77 standard
deviation
Charlson comorbid-
- 0.0
ity index
<3 77 (-15.74—-3.98)
=3 10
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Figure 1. Preoperative mental health which comprise of four sub-
scales.

Discussion

It has been reported QOL of lung cancer patients more pro-
foundly worsen and for a longer time compared with other
cancer patients [2], and health-related QOL is significantly as-
sociated with overall survival [1]. On the other hand, in Japan,
the age of NSCLC patients who receive surgery has been aging,
and the most of them have had early-stage disease [3,4]. Under
these situations, it seems that the perioperative QOL evaluation
of NSCLC patients is increasingly becoming important. We
conducted prospective study, in which we performed five times
perioperative M-QOL evaluation of NSCLC patients using SF-
36, and found that there were significant differences in preoper-
ative M-QOL of the NSCLC patients regarding smoking status
and mode of living, and the M-QOL of them had recovered ap-
proximately six months after surgery. Furthermore, we identified
that living alone (p=0.01797), and comorbidity status (CCI=3,
p=0.00131) were independent predictors of postoperative lower
M-QOL.

In most of previous studies, the questionnaires were adminis-
tered only one or two times [8,9,13], while in the present study,
the questionnaires were administered five times (before surgery,
and 1,3,6, and 12 months postoperatively), similar to another
report [14]. Therefore, we believe that our results is more accu-
rate for evaluating recover period after curative pulmonary re-
section, it was from 3 to 6 months after surgery. In preoperative
M-QOL analysis, there were significant differences in smoking
status and mode of living. Further, mode of living was also inde-
pendent predictor of worse postoperative M-QOL (p=0.01797),
and smoking status showed a tendency of worse postoperative
M-QOL (p=0.5302). From these results, it seems that the pa-
tients who lives alone and smokes currently or stopped smok-
ing within 1 year are easier to decrease postoperative M-QOL,
therefore, we may adopt additional strategy. Zhao et al. reported
that comprehensive psychological intervention can effectively
relieve pain, improve immune functions and enhance quality of
life for patients suffering from lung cancer surgery [6]. In future,
we might consider doing beforehand psychological intervention
for the lung cancer patients who have lived alone or currently
smoked preoperatively.

In this study, there was a significant difference between pa-

6
MH mRE mSF VT

Figure 2. Postoperative development of four subscales of mental
quality of life.

tients living alone and other patients on both pre and postoperative
M-QOL. It has been reported that mode of life appears to affect
both the survival and QOL of cancer patients [19,20]. Han KT
et al. demostrated that there was significant relationship between
marital status and QOL, and the multilevel analysis by marital
status showed that single men had significantly worse QOL than
married men [20]. Moreover, Jatoi A et al. reported that widowed
and married patients scored better on the domains of spirituality,
support of family and friends, and overall lung cancer symptoms
[21]. From these results, living alone may exacerbate mental con-
dition and clinical outcomes of the patients who might become
negative for receiving cancer treatment because the support of
family or housemate may influence not only daily life but also
the type of cancer treatment of them. Thus, we should continue
to remain sensitive to the mode of life (living alone or not) of the
patients when we care them.

The CCI was developed by Charlson et al. [22], and it has been
reported that CCl is strongly correlated with higher risk of surgery
in NSCLC patients [12]. In the prostate cancer patients, it has been
noted that CCI seems useful mainly in predicting long-term QOL
and physical function scores [23]. In our study, it was proved that
CCl is a predictor of postoperative M-QOL for NSCLC patients.
To our knowledge, this is the first report which documented the
relationship between CCI and QOL status in lung cancer patients.
When we reviewed the results of questionnaire in our patients
who had more comorbidity (CCIZ3), remarkable deterioration of
work, usual activity, mental condition, and subjective feeling of
health were observed in some representative patients at 6 months
after surgery compared to the baseline. From our results, medical
staffs should pay attention to M-QOL of NSCLC patients with
higher CCI postoperatively.

Smoking and QOL was found to have negative association in
many studies that utilize QOL measures in active smokers [9,15].
Our result that the QOL of current smokers was worse than that of
former and never smokers, seems to reflect those reports. How-
ever, in preoperative duration of lung cancer surgery, there are
few studies that reported the significant difference of M-QOL
due to smoking status, therefore we consider our result have cer-
tain worth. It is reported that smoking lower human QOL in the
individuals with comorbidity as well as in healthy people [16],

British Journal of Cancer Research



Br J Cancer Res 2021, 4:2

489

moreover, negative association between smoking and QOL has
been identified across nations, and diverse socioeconomic and
cultural groups [15]. Balduyck et al. reported smoking cessation
is beneficial at any time point to lung cancer surgery and current
smoking at the time of surgery is associated with a poor post-
operative QOL [17]. In addition, Hays et al. reported that med-
ications (such as varenicline and bupropion SR) provide both a
direct and indirect effect through continuous smoking abstinence
[18]. From these studies, we might conduct smoking cessation
treatment with pharmacotherapy in preoperative period to pre-
vent having poor postoperative QOL.

A limitation of the present study was the small number of
patients, although the preoperative mode of life and CCI were
significant predictor of postoperative M-QOL. An additional
limitation was that this was a single-institutional study.

In conclusion, M-QOL of NSCLC patients who had received
anatomical pulmonary resection recovered at 3 to 6 months after
surgery. Living alone and higher CCI (23) were independent
predictors of worse M-QOL postoperatively. Therefore, such
patients might need to receive some additional support for main-
taining their mental condition and real life. Further investigation
will be needed to determine the best timing and method of the
intervention for these patients.
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