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Background: Lung cancer is very common in China. The low cure rate, limited overall
survival, and continuous therapies lead the patients to experience considerable psychological
distress. Traditional Chinese medicine therapy is one unique treatment method in China.
Nevertheless, most patients in the existing studies on anxiety and depression were treated in
western medical hospitals. Therefore, it is necessary to identify the prevalence and risk
factors of these emotional disorders in lung cancer patients treated in traditional Chinese
medical hospitals. These findings may assist in clinical intervention.

Patients and methods: A total of 315 patients with lung cancer were enrolled. Individuals
completed the Hospital Anxiety and Depression Scale to assess their levels of anxiety and
depression. Demographic and clinical data were also collected. Binary logistic regression
analysis was used to identify factors that significantly predicted anxiety and depression.
Results: The anxiety and depression prevalence rates of lung cancer patients were 43.5% and
57.1%, respectively. In the univariate analysis, patients without surgery, who were young, or
who received radiotherapy were more likely to experience anxiety. Patients without surgery,
who were young, or who had late-stage cancer, were more likely to experience depression.
Binary logistic regression analysis showed that the risk factors of both anxiety and depression
were lack of surgery and young and middle age (<65, especially 45-65 years).
Conclusion: Anxiety and depression were very common in lung cancer patients. Lack of
surgery, young, and middle age, were independent risk factors for anxiety and depression.
Therefore, medical workers should pay close attention to the emotional changes of young or
middle-aged patients, or patients without the chance to undergo surgery.
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Introduction

Lung cancer is one of the most common cancer diagnoses, and one of the leading
causes of cancer-related mortality in China. The 5-year prevalence of lung cancer in
China was 130.2 per 100,000 according to the data released by the national cancer
center in 2015." The lung cancer related mortality around the world is expected to
grow to 3 million in 2035.2 Most patients with lung cancer often confront a limited
life span and have to receive surgery, chemical radiotherapy, targeting, and other
treatments. These treatments could lead to physical deformities, body dysfunction,
and multiple side-effects. While receiving treatment, the high cost also greatly
increases the pressure on patients.” Because of the diagnosis and treatments,
many lung cancer patients experience more considerable psychological distress
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than the general population, particularly anxious and
depressive symptoms.* Studies have shown that the inci-
dence of depressive symptoms in patients with lung cancer
was 12.4-65%,>'% and anxious symptoms 20.9-65%."'2

Cancer patients with depression and anxiety have
a worse quality-of-life and longer hospital stay.”'*!*
Depressive symptoms are associated with poorer adher-
ence to treatment,6 high death ideation,15 suicide,16 and
short survival time. Moreover, they can also increase the
mortality of non-small cell lung cancer'’ and breast
cancer.'® Given the harmful impacts of depression and
anxiety on cancer patients, identifying the related risk
factors is very meaningful.

Studies have revealed a variety of factors influencing the
prevalence of depression or anxiety. For depression, the
relevant factors were pain, gender, age, residence, education
level, marital status, cancer type, pathological type, cancer
stage, and personality characteristics.”®'>!°2% For anxiety,
they were pain, gender, residence, smoking, cancer type,
cancer stage, and family support.'® > Considering that can-
cer type is an important influencing factor in the prevalence
of depressive and anxious symptoms, it would be better if we
enroll participants with one cancer type. In China, lung
cancer is a very common cancer type. So we chose lung
cancer patients as participants. As we all know, traditional
Chinese medicine therapy is one unique treatment method in
China. It is totally different from western medicine.
However, current related studies have been mostly conducted
in western medical hospitals. Therefore, the aim of our study
was to assess the prevalence of depression and anxiety in
lung cancer patients who were treated in a traditional Chinese
medical hospital, and identify the risk factors related to them.
Understanding the factors that influence the prevalence of
depression and anxiety in lung cancer patients may enable
early targeted interventions to high-risk survivors, which can
attenuate these negative emotional reactions. The study was
approved by the ethics committee.

Methods

Participants

A convenience sample of participants was recruited from the
Oncology Department of Guanganmen Hospital, a traditional
Chinese medical hospital in Beijing, between April 2017 and
January 2018. Outpatient lung cancer patients with
a confirmed pathological diagnosis were invited to partici-
pate in this study. All patients were informed and agreed to be
investigated; 315 eligible patients completed the survey that

we distributed, 37 of them were in stage I, 34 were in stage 11,
113 patients were in stage III, and 131 in stage IV. As for
cancer type, 151 of them had adenocarcinoma, 54 had squa-
mous cell carcinoma, 109 were small cell lung cancer
patients, and one had large cell carcinoma. Inclusion criteria
were: (i) diagnosed with primary bronchial lung cancer by
pathology and/or cytology; (ii) aware of having lung cancer;
(iii) aged >18 years; (iv) Karnofsky Performance Status
(KPS) score >60; (v) able to communicate with clinicians
and cooperate with investigation; and (vi) able to read and
understand the questions. Patients with schizophrenia or
other psychiatric disorders, acute or unstable complications,
poor compliance, or incomplete data were excluded from the
study. Our study was approved by the Human Research
Ethics China
Academy of Chinese Medical Sciences (reference number:

Committees of Guanganmen Hospital,

2017-136-KY). Our study was conducted in compliance with
the Declaration of Helsinki, and all patients provided written
informed consent.

Measures

Demographic and clinical data

Demographic data included: name, age, gender, education
level, and healthcare type. Clinical data were obtained from
patients’ medical records, which included pathological type,
cancer clinical stage, KPS score, disease course, and cancer
therapy (surgery, chemotherapy, radiotherapy, and targeted
therapy). The eighth edition of the Tumor Node Metastasis
(TNM) staging system of the American Joint Committee on
Cancer (AJCC) was used to define clinical stages.

Depression and anxiety

Patients’ depression and anxiety was evaluated using the
Hospital Anxiety and Depression Scale (HADS).?* HADS
is a l4-item questionnaire that contains two 7-item sub-
scales which can assess depressive and anxious symptoms
during the past week. This scale is a self-report instrument
and has been widely used among cancer patients.>> Scores
on each sub-scale range from 0-21, if the total scores of
each sub-scale are 8 or more, positive depressive symp-
toms or anxiety will be considered. In order to enable the
eligible patients to understand the questionnaire, we used
the Chinese vision of HADS. The participants completed
HADS at the time of recruitment.

Statistical analysis
All data were analyzed using SPSS version 22.0 (IBM,
Inc., Armonk, NY, USA). Patients’ demographic and
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clinical information as well as the levels of depression and

anxiety were calculated by descriptive statistics.

Comparisons between depression/anxiety and non-
depression/non-anxiety groups were performed using the
independent-sample #-test or Rank sum test for continuous
variables and chi-square test for categorical variables. In
order to identify significant factors associated with lung
cancer patients’ depression and anxiety, a binary logistic
regression model was used after univariate analysis.*®

P<0.05 was regarded as being statistically significant.

Results

Characteristics of all participants

A total of 402 lung cancer patients met the inclusion
criteria. Twenty-two participants were not interested in
the research, and 41 had no time to complete the
survey. Three hundred and thirty-nine patients agreed
to participate in the study. After excluding 22 patients
for unidentified TNM stage and two for uncompleted
HADS, 315 patients completed the study (Figure 1);
211 (66.98%) were male. The average age of partici-
pants was 62.57 years (range=34-89). As for education
background, 12.7% were primary school, 31.4% were
middle school, 32.4% were high school, and 23.5%

Eligible lung cancer
patients
(n=402)

were college or higher. Ninety-one patients (28.9%)
reported paying medical costs all by themselves,
whereas 224 patients (71.1%) had medical insurance.
Regarding pathological type, 47.9% of the participants
had adenocarcinoma, 17.1% had squamous cell carci-
noma, 34.6% had small cell lung cancer, and one
patient had large cell carcinoma. As for cancer clinical
stage, there were 37 patients (11.7%) in stage I, 34
(10.8%) in stage II, 113 (35.9%) in stage III, and 131
(41.6%) in stage IV. The mean KPS score of the study
population was 87.9 (range=60-100), and the disease
course was 12 months (range=1-205). Regarding can-
cer therapy, 31.7% had surgery, 72.1% had chemother-
apy, 26.7% and 13%
targeted therapy (Table 1).

had radiotherapy, accepted

Patients’ anxiety and depression

prevalence

Among the 315 lung cancer participants, 137 (43.5%)
were identified with anxiety, and 180 (57.1%) were iden-
tified with depression. The prevalence of depression was
higher than anxiety. The average score of the anxiety
patients was 10 (range=8-21) and the depression patients
was 11.9 (range=8-21).

Excluded
Not interested (n=22)

Agreed to participate
(n=339)

Had no time (n=41)

Excluded: incomplete

Completed the survey
(n=315)

Unidentified TNM stage (n=22)
Uncompleted HADS (n=2)

Anxiety
(n=137, 43.5%)

No anxiety
(n=178, 56.5%)

Figure | Enrollment flow of patients.
Abbreviation: HADS, Hospital Anxiety and Depression Scale.

Depression
(n=180, 57.1%)

—

No depresssion
(n=135, 42.9%)
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Table | Characteristics of all participants

Variable N=315 % Mean (SD) Range
Gender

Male 211 67.0

Female 104 33.0
Age (years) 62.6 (10.4) 34-89
Education level

Primary school 40 12.70

Middle school 99 314

High school 102 324

College and above 74 235
Healthcare type

Without medical insurance 91 28.9

With medical insurance 224 71.1
Pathological type

Adenocarcinoma 151 479

Squamous cell carcinoma 54 17.1

Small cell lung cancer 109 34.6

Large cell carcinoma | 0.3
Cancer clinical stage

Stage | 37 1.7

Stage Il 34 10.8

Stage III 113 35.9

Stage [V 131 41.6
KPS (scores) 87.9 (5.5) 60-100
Disease course (months) 12.0 (19.7) 1-205
Surgery

No 215 68.3

Yes 100 31.7
Chemotherapy

No 88 27.9

Yes 227 72.1
Radiotherapy

No 231 733

Yes 84 26.7
Targeted therapy

No 274 87.0

Yes 41 13.0

Abbreviation: KPS, Karnofsky Performance Status.

Univariate analysis of factors in anxiety
and depression

The anxiety group and non-anxiety group were signifi-
cantly different in age (P<0.001), surgery (P=0.010), and
radiotherapy (P=0.030). Table 3 shows that the anxiety
patients were younger (59.9+10.4 years) than non-anxiety

patients (64.6£10.0). Patients without surgery or who
received radiotherapy had a higher prevalence of anxiety.
No differences were observed in gender, education level,
healthcare type, pathological type, cancer clinical stage,
KPS, disease course, chemotherapy, or targeted therapy
between the two groups (P>0.05) (Table 2).
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Table 2 Univariate analysis of factors in anxiety
Variable Anxiety, Non-anxiety, X2 P
n (%) n (%)
Gender 3.525 0.060
Male 84 (39.8%) 127 (60.2%)
Female 53 (51.0%) 51 (49.0%)
Age (years), mean + SD 59.9£10.4 64.6£10.0 0.000**
Education level 0.661 0.882
Primary school 16 (40.0%) 24 (60.0%)
Middle school 41 (41.4%) 58 (58.6%)
High school 46 (45.1%) 56 (54.9%)
College and above 34 (45.9%) 40 (54.1%)
Healthcare type 2.593 0.107
Without medical insurance 46 (50.5%) 45 (49.4%)
With medical insurance 91 (40.6%) 133 (59.4%)
Pathological type 6.687 0.083
Adenocarcinoma 62 (41.1%) 89 (58.9%)
Squamous cell carcinoma 18 (33.3%) 36 (66.7%)
Small cell lung cancer 56 (51.4%) 53 (48.6%)
Large cell carcinoma 1 (100.0%) 0 (0.0%)
Cancer clinical stage 7.086 0.069
Stage | 13 (35.1%) 24 (64.9%)
Stage Il 9 (26.5%) 25 (73.5%)
Stage Il 50 (44.2%) 63 (55.8%)
Stage IV 65 (49.6%) 66 (50.4%)
KPS (scores), mean * SD 87.7+6.0 88.0£5.1 0.604
Disease course (months), mean * SD 11.0£16.8 12.8+21.7 0.398
Surgery 6.563 0.010*
No 104 (48.4%) 111 (51.6%)
Yes 33 (33.0%) 67 (67.0%)
Chemotherapy 1.172 0.279
No 34 (38.6%) 54 (61.4%)
Yes 103 (45.4%) 124 (54.6%)
Radiotherapy 4.735 0.030*
No 92 (39.8%) 139 (60.2%)
Yes 45 (53.6%) 39 (46.4%)
Targeted therapy 0.383 0.536
No 121 (44.2%) 153 (55.8%)
Yes 16 (39.0%) 25 (61.0%)

Notes: **P<<0.01, *P<<0.05.
Abbreviation: KPS, Karnofsky Performance Status.

In univariate analysis, the depression and non-
depression groups were significantly different in age
(P<0.001), cancer clinical stage (P=0.033), and surgery
(P=0.006). The mean age of depressed patients was 60.7
years, while that of non-depression patients was 65.06

years. Patients with depression were younger than
patients without. Compared with patients in other clinical
stages, patients in stage III and stage IV had the higher
prevalence of depression. Regarding surgery treatment,
patients who received surgery had higher prevalence than
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Table 3 Univariate analysis of factors in depression

Variable Depression, Non-depression, X2 P
n (%) n (%)
Gender 3.360 0.067
Male 113 (53.6%) 98 (46.4%)
Female 67 (64.4%) 37 (35.6%)
Age (years), mean + SD 60.7£10 65.06£10.3 0.000**
Education level 3.038 0.386
Primary school 20 (50%) 20 (50%)
Middle school 59 (59.6%) 40 (40.4%)
High school 54 (52.9%) 48 (47.1%)
College and above 47 (63.5%) 27 (36.5%)
Healthcare type 1.010 0315
Without medical insurance 56 (61.5%) 35 (38.5%)
With medical insurance 124 (55.4%) 100 (44.6%)
Pathological type 3.876 0.275
Adenocarcinoma 79 (52.3%) 72 (47.7%)
Squamous cell carcinoma 31 (57.4%) 23 (42.6%)
Small cell lung cancer 69 (63.3%) 40 (36.7%)
Large cell carcinoma I (100%) 0 (0.0%)
Cancer clinical stage 8.738 0.033*
Stage | 16 (43.2%) 21 (56.8%)
Stage || 14 (41.2%) 20 (58.8%)
Stage IlI 67 (59.3%) 46 (40.7%)
Stage IV 83 (63.4%) 48 (36.6%)
KPS (scores), mean + SD 87.7+5.8 88.115.1 0.529
Disease course (months), mean + SD 10.9+16.2 13.5%£23.5 0.281
Surgery 7428 0.006%*
No 134 (62.3%) 81 (37.7%)
Yes 46 (46.0%) 54 (54.0%)
Chemotherapy 3418 0.064
No 43 (48.9%) 45 (51.1%)
Yes 137 (60.4%) 90 (39.6%)
Radiotherapy 3.248 0.072
No 125 (54.1%) 106 (45.9%)
Yes 55 (65.5%) 29 (34.5%)
Targeted therapy 1.346 0.246
No 160 (58.4%) 114 (41.6%)
Yes 20 (48.8%) 21 (51.2%)

Notes: **P<<0.01, *P<<0.05.

Abbreviation: KPS, Karnofsky Performance Status.

those who did not. No differences were observed in
gender, education level, healthcare type, pathological
type, KPS, disease course, chemotherapy, radiotherapy,
or targeted therapy (P>0.05) (Table 3).

Multivariate analysis of factors in anxiety

and depression

After univariate analysis, we selected variables with P<<0.1

for binary regression analysis. For anxiety, the variables were
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Table 4 Multivariate analysis of factors in anxiety and depression

Odds ratio 95% CI P

Anxiety model

Surgery (nolyes) 2.253 1.335-3.801 0.002

Age (265) 0.003

Age (46—64) 8.535 2.227-32.706 0.002

Age (245) 1.677 1.033-2.722 0.036
Depression model

Surgery (nolyes) 2.250 1.360—4.68 0.002

Age (265) 0.019

Age (46—64) 4.689 1.231-17.859 0.024

Age (245) 1.685 1.042-2.726 0.034

gender (P=0.060), age (P<<0.001), pathological type
(P=0.083), cancer clinical stage (P=0.069), surgery
(P=0.010), and radiotherapy (P=0.030). For depression, the
variables were gender (P=0.067), age (P<<0.001), cancer
clinical stage (P=0.033), surgery (P=0.006), chemotherapy
(P=0.064), and radiotherapy (P=0.072). The significant risk
factors of anxiety and depression are shown in Table 4.
Patients without surgery had about twice the odds of anxiety
and depression than patients received surgery. Age<<65
years, especially in the range from 45-65, was a high risk
factor of anxiety and depression. Compared with participants
aged >65 years, participants aged 45—65 years had 8.535-
times the odds of anxiety and 4.689-times the odds of depres-
sion. No other significant risk factors were identified.

Discussion
This study aimed to investigate the prevalence of anxiety
and depression in Chinese patients with lung cancer, as
well as the related risk factors. We found the prevalence of
anxiety and depression for the 315 lung cancer patients
were 43.5% and 57.1%, respectively. Binary regression
analysis showed that lack of surgery and younger age
(<65 years, especially 45—65 years) were strong indepen-
dent predictors of both anxiety and depression.

Compared with some previous literature, the reported
rates of anxiety in our study were slightly lower. Zang et al*’
found that as high as 89.4% of Chinese patients with lung
cancer had anxiety in a general hospital of Hebei province.
Another study by Longfang et al*® showed that the preva-
lence was 51.4% in a general hospital of Chongqing pro-
vince. Similarly, Zhou et al** found the prevalence of
anxiety among lung cancer patients in general hospitals
was 50.71%. In China, cancer patients often go to western
medical treatments such as

hospitals for surgery,

chemotherapy, and radiotherapy first. And then, if there
are no other effective treatments, they will try traditional
Chinese medicine therapy, such as decoction, acupuncture
and moxibustion, hydropathic compress, Baduanjin, and Tai
Chi. As a consequence, lung cancer patients in traditional
Chinese medical hospitals often have a longer disease
course so they may have learned to face the cancer after
receiving many anti-cancer treatments. In other words, they
may be less anxious. Patients in the above studies were all
invited from western medical hospitals, while participants
of our study were from traditional Chinese medical hospital,
which may explain the differences in results. However, one
study reported that 35.6% of patients had anxiety in two
general hospitals in Shanxi province.>® One possible reason
for the lower prevalence of anxiety was that they chose 9 as
the cut-off score to identify cases of anxiety, yet we
selected 8.

Regarding the prevalence of depression in Chinese
patients with lung cancer, our finding is consistent with
Pan et al's®' research (60%). However, two studies showed
a significantly higher incidence of depression.’>** This
may be due to the different instruments. They all used
the self-rating depression scale (SDS) to evaluate depres-
sion of participants, while we chose the HADS-D.
Compared with two previous studies using the HADS-D,
the prevalence of depression in our research is much
higher.*** As we mentioned before, traditional Chinese
medicine is generally considered the Iung cancer
patient's last hope. This means that patients in traditional
Chinese medical hospitals had more serious symptoms and
shorter survival time in most cases. Both of the two studies
were conducted in western medical hospitals. Hence, it is
not hard to understand that the prevalence of depression in
our study was higher.

As for the normal population in China, some studies
revealed that the incidence of anxiety was 0.46-1.91%"
37 and depression was 3-7.2%.°%*° Apparently, the pre-
valence of anxiety and depression among lung cancer was
markedly higher than in the normal population. Thus, it is
indispensable to explore the relation between psychologi-
cal distress and lung cancer patients when facing such high
prevalence.

Both anxiety and depression were obviously associated
with two factors, which were lack of surgery and younger
age (<65 years). During the investigation, we found that
the vast majority of patients in our hospital, who did not
undergo surgeries, had no chance to receive surgeries. In
general, having a chance to receive surgery means
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a greater possibility of being cured. Based on this belief,
patients with surgeries would be more optimistic and
hopeful. Fortunately, hope and optimism are associated
with less depression and less anxiety, respectively.*’
Nevertheless, no literature results are similar to ours. In
contrast, Park et al’s*® study revealed that thoracotomy
was a risk factor for postoperative anxiety as well as
postoperative depression. The participants of his study all
underwent curative pulmonary resection. Furthermore, the
time point of Park et al’s postoperative survey was the first
clinic visit which is 2 weeks after discharge. The differ-
ences of inclusion criteria and length of time after surgery
may result in the discrepancy of findings. The young and
middle-aged are the main labor force and creators for
society. Therefore, they need to bear considerable respon-
sibilities and pressure from family and society. It would be
a serious challenge to the family’s financial state once they
were diagnosed as lung cancer, let alone treatment
expense. Therefore, it’s not surprising that young and
middle-aged people, especially middle-aged, were more
likely to be depressed and anxious. Similar results were
shown in two studies.?** Although some researchers have
reported the independent risk factors associated with anxi-
ety and depression in lung cancer patients were gender,
education level, pathological type, cancer stage, and dis-

ease COHFSQ,5’6’10’13’20’23’28’34

our findings did not detect
this relationship.

Some limitations of our study should be mentioned.
First, since this was a cross-sectional study, causal relations
between the prevalence of anxiety and depression and vari-
ables cannot be determined. Second, the relatively small
sample size and enrolling participants all from one tradi-
tional Chinese medicine hospital may limit the generaliz-
ability of the results. Third, we can not be sure if the
participants had depressive or anxious symptoms prior to
their diagnosis from the survey. Finally, due to the limited
time of each investigation, we did not collect information
about potential related variables, such as occupation, marital
status, income, social support, alcohol status, smoking sta-
tus, some somatization symptoms, recurrences, and so on.

In the future, cross-sectional studies with a large sample
conducted in multiple centers will be needed. Furthermore,
research should detect the associations of other variables, as
mentioned above. In addition, one study showed that depres-
sion could reduce lung cancer patients’ survival time.°
Another research indicated that depression symptoms pre-
sent at the time of cancer diagnosis were associated with
increased mortality, and remission of depression symptoms

at follow-up was associated with similar mortality as never
having had depression symptoms.*' Further research is
needed to elucidate the mechanisms of these findings.
Maybe we can investigate whether anti-depression treatment
can prolong survival time. Even though most patients with
lung cancer can not be cured and die within a short period of
time, there are still some traditional Chinese medicine treat-
ments to alleviate their anxiety and depression. One of our
previous reviews demonstrates that acupuncture and mox-
ibustion, point application therapy, and five-element music
treatment are good choices for treating depression in cancer
patients.**

Conclusion

This study demonstrated that anxiety and depression were
very common among lung cancer patients. Lack of sur-
gery, young, and middle age were independently risk fac-
tors for anxiety and depression. Therefore, medical
workers should pay close attention to the emotional
changes of these high-risk patients through communication
or recording changes in potentially related somatic symp-
toms like insomnia and poor appetite.
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