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Abstract
Background: The psychological well-being of lung cancer patients is critical in-patient
care but frequently overlooked.
Methods: This study, employing a cross-sectional, questionnaire-based design, aimed
to elucidate the prevalence of depressive and anxiety symptoms among lung cancer
patients and identify associated risk factors. Participants’ demographic, medical his-
tory, disease stage, and pathology were systematically collected. Psychological assess-
ment was conducted using the general anxiety disorder-7 (GAD-7), patient health
questionnaire-9 (PHQ-9), and hospital anxiety and depression scale (HADS). Statisti-
cal analyses were performed using SPSS software (version 25.0).
Results: Out of 294 distributed questionnaires, 247 lung cancer patients were included
in the final analysis, with an average completion time of 9.08 min. Notably, 32.4%
exhibited depressive symptoms, while 30% displayed signs of anxiety. A significant
correlation was found between both depressive and anxiety symptoms and a history of
tobacco and alcohol consumption. Specifically, increased nicotine dependence and
greater cumulative tobacco use were linked to higher rates of depressive symptoms,
whereas cumulative alcohol consumption was associated with increased risks of anxi-
ety symptoms.
Conclusion: The study affirms the feasibility of GAD-7, PHQ-9, and HADS as screen-
ing tools for depressive and anxiety symptoms in lung cancer patients. It further high-
lights tobacco and alcohol consumption as significant risk factors for poor
psychological health in this population.
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INTRODUCTION

Patients with cancer are significantly more susceptible to
psychological distress than the general population. Studies
reveal that the prevalence of major depression is approxi-
mately 14.9%, which is in stark contrast to the 6.7% preva-
lence found within the general US population.1,2 Anxiety
disorders are also notably prevalent among cancer patients,
with an average reported rate of 10.3%.1 Such levels of dis-
tress can adversely affect treatment adherence and overall
outcomes.3–6 Recognizing and managing psychosocial dis-
tress through screening and intervention is thus recom-
mended throughout the treatment process.7 However, the
practical application of psychological care, from screening to
treatment and follow-up, often falls short. Surveys have indi-
cated that stress screening is conducted in fewer than half of
U.S. healthcare institutions,8 and the majority of patients
experiencing distress do not receive the mental health care
they require.9–11 Even when psychosocial care is provided,
follow-up is frequently lacking.12 To bridge this gap, the
integration of systematic screening into daily clinical prac-
tice is crucial. In this study, we attempted to assess the feasi-
bility of using the general anxiety disorder 7 (GAD-7),
patient health questionnaire PHQ-9 and the hospital and
depression scale (HADS) as screening methods. We also dis-
covered the risk factors for depression and anxiety in lung
cancer patients.

METHODS

Participants

The study cohort comprised patients attending the inpatient
thoracic cancer department at the Cancer Hospital, Chinese
Academy of Medical Sciences, from February 1 to June
30, 2022. An inclusive approach was adopted, inviting par-
ticipants from both conventional and specialist clinics. The
clinic annually serves approximately 1000 patients; however,
due to the COVID-19 pandemic, patient attendance
decreased by an estimated 20% in 2022. Consequently,
300 patients were solicited for the study.

Eligibility criteria included: (1) being 18 years of age or older,
(2) a confirmed cytological or pathological diagnosis of primary
bronchial lung cancer encompassing both small cell and non-
small cell lung cancer across all stages, (3) consent to informa-
tion collection, and (4) the capacity to complete the question-
naire. Patients were excluded if they (1) had pre-existing mental
health diagnoses prior to their lung cancer diagnosis, or (2) had
confirmed brain metastases that may induce mental symptoms.
The recruitment process is detailed in Figure 1.

Design of questionnaire

Data were gathered via an electronic questionnaire which
included a consent form. The questionnaire captured:
(1) basic demographic information such as age, height,

weight, and educational level, (2) personal medical history
including depression, diabetes, hypertension, (3) details of
lung cancer pathology and stage and (4) a history of tobacco
and alcohol use, cumulative consumption levels, and nico-
tine dependence as measured by the Fagerström test for nic-
otine dependence (FNTD).13,14 Anxiety and depressive level
were assessed by general anxiety disorder 7 (GAD-7).

Levels of anxiety and depression were evaluated using
the general anxiety disorder-7 (GAD-7),15 patient health
questionnaire-9 (PHQ-9)16 and hospital anxiety and depres-
sion scale (HADS).17 These instruments are widely recog-
nized and validated as effective screening tools in both the
general population and among individuals with cancer and
other physical ailments.18–24 The questionnaire used for the
study is appended.

Statistical analysis

Statistical analyses were performed using SPSS software ver-
sion 25.0, with a p-value of ≤0.05 denoting statistical signifi-
cance. Descriptive statistics were computed for the baseline
characteristics.

For the identification of participants with anxiety and
depressive symptoms, a GAD-7 score of ≥7 or a HADS-
anxiety score of ≥8 was indicative of anxiety symptoms,
while a PHQ-9 score of ≥10 or a HADS-depression score of
≥8 suggested depressive symptoms. These cutoff values were
selected based on their demonstrated optimal balance of
sensitivity and specificity in previous studies.19,21,22,25

Comparative analyses of categorical variables between
participants with and without anxiety or depressive symp-
toms were performed using Pearson’s chi-squared test. Con-
tinuous variables were analyzed using the Kruskal-Wallis H
test, the Mantel–Haenszel test for linear trends, and Ken-
dall’s tau-b correlation analysis.

RESULTS

Out of 300 patients approached, 283 (94.3%) completed the
questionnaire, with an average completion time of 9.08 min;
192 (67.80%) finished within 10 min. The demographic and
clinical characteristics of the 245 study participants
included: a predominance of males (72%), over half with
education below high school level (52.7%), a quarter with a
previous malignancy (24.9%), the majority diagnosed with
non-small cell lung cancer (84.9%), and malignancy present-
ing at stages III to IV (84.5%). Notable lifestyle factors were
a history of alcohol (20.8%) and tobacco use (31.0%). These
details are summarized in Table 1.

Prevalence of psychological symptoms

A significant proportion of the cohort displayed psychologi-
cal symptoms, with 32.4% exhibiting depressive symptoms
and 30% showing signs of anxiety. A notable overlap was
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observed, with 62.4% of patients with anxiety also identified
with depressive symptoms (p < 0.0001).

Univariate analysis of psychological symptoms

Univariate analysis revealed several risk factors for depressive
symptoms: small cell lung cancer pathology (OR = 2.71,
p = 0.010), stage IV disease (OR = 2.09, p = 0.011), and his-
tories of diabetes (OR = 2.50, p = 0.032), hypertension
(OR = 3.74, p < 0.0001), alcohol (OR = 5.19, p < 0.0001),
and tobacco use (OR = 3.31, p < 0.0001) (Table 2).

History of tobacco use and dependence on
nicotine were positively correlated with severity
of depressive symptoms

A history of tobacco use and nicotine dependence were sig-
nificantly associated with depressive symptoms (OR = 3.31,
p < 0.0001, Figure 2c). To verify the connection between
tobacco use and depressive symptoms, we compared the dis-
tribution of PHQ-9 score of three groups of never smokers,
participants who used to smoke and were now smoking
using the Kruskal-Wallis H test, whose results identified
substantial differences in PHQ-9 scores among never
smokers and former smokers (H = 72.112, p < 0.001), as
presented in Figure 3a.

Although no significant difference was observed between
former and current smokers, possibly due to the small num-
ber of current smokers, depressive symptoms correlated
with nicotine dependence as measured by the FNTD

(χ2 = 6.470, p = 0.011). The severity of depressive symp-
toms, as evaluated by the PHQ-9, showed a moderate posi-
tive correlation with nicotine dependence (Pearson’s
R = 0.271, p = 0.011), validated by a Kendall’s tau-b corre-
lation coefficient of 0.186 (p < 0.030).

History of tobacco use and dependence on
nicotine were correlated with severity of anxiety
symptoms

The data revealed that a history of smoking was significantly
associated with anxiety symptoms (OR = 3.52, p < 0.0001,
as illustrated in Figure 2d). To further examine the
relationship between tobacco use and anxiety symptoms, a
comparison of GAD-7 scores was conducted using the
Kruskal-Wallis H test among never smokers, former
smokers, and current smokers. The results demonstrated a
significant difference in the distribution among these groups
(H = 57.199, p < 0.001). Notably, positive correlation was
observed between the severity of anxiety symptoms, as indi-
cated by GAD-7 scores, and nicotine dependence assessed
by the FNTD score (Kendall’s tau-b correlation
coefficient = 0.186, p < 0.030, Figure 4a).

Accumulative consumption of tobacco and
alcohol was positively correlated with depressive
symptoms and anxiety symptoms

Consistent with findings on nicotine, cumulative tobacco
consumption was positively correlated with depressive

F I G U R E 1 Flow chart of participant
recruitment.
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T A B L E 1 Patient characteristics.

Frequency Percent (%)

Gender Male 177 72

Education <High school 129 52.7

High school 67 27.3

>High school 49 20.0

Medical History of Malignancy Yes 61 24.9

Family history of depression Yes 2 0.8

No 241 98.4

Unknown 2 0.8

Histology Small cell 32 13.1

Non-small cell 208 84.9

Undiagnosed 1 0.4

Unknown 1 0.4

Stage I 12 4.9

II 12 4.9

III 117 47.8

IV 90 36.7

Undiagnosed 4 1.6

Unknown 5 2.0

Medical history of diabetes Yes 23 9.4

Medical history of hypertension Yes 47 19.2

Medical history of craniocerebral injury Yes 4 1.6

Medical history of epilepsy Yes 2 0.8

Medical history of periodic paralysis Yes 0 0

Medical history of cardiovascular disease Yes 22 9.0

Medical history of metabolic and endocrine diseases Yes 17 6.9

Obesity (BMI > =28) Yes 25 10.2

History of liquor use Never or Seldom 196 79.2

Liquor abuse before diagnosis (used to drink liquor
>100 g/day, 3 days/week)

51 20.8

History of smoking Never smoker 158 63.7

Used to smoke 76 31.0

Smoking 13 5.3

Nicotine dependence level calculated with FTND Very low 18 7.3

Low 27 11.0

Moderate 9 3.7

High 24 9.8

Very high 11 4.5

Anxiety level calculated by GAD7 Minimal anxiety 194 79.2

Mild anxiety 40 16.3

Moderate anxiety 4 1.6

Moderate to severe anxiety 4 1.6

Severe anxiety 3 1.2

Depression level calculated by PHQ-9 Minimal depression 159 64.9

Mild depression 53 21.6

Moderate depression 21 8.6

Severe depression 12 4.9

Abbreviations: BMI, body mass index; FTND, Fagerstrom test for nicotine dependence.
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symptom severity (Kendall’s tau-b = 0.401, p < 0.0001,
Figure 4b). Furthermore, univariate analysis indicated that a
history of alcohol consumption significantly contributed to
both depressive (OR = 5.19, p < 0.0001) and anxiety symp-
toms (OR = 3.57, p < 0.0001), with accumulative alcohol
intake positively related to the severity of anxiety symptoms
(Kendall’s tau-b = 0.260, p < 0.0001, Figure 4c).

DISCUSSION

Patients with lung cancer demonstrated a commendable
level of cooperation during the completion of the question-
naires designed to assess their psychological well-being. The
vast majority of patients were able to independently com-
plete the questionnaires in less than 10 min, indicating the
practicality of the GAD-7, PHQ-9, and HADS as screening

tools for depressive and anxiety symptoms. The validity of
these tools, particularly their sensitivity and specificity,
would benefit from further confirmation through face-
to-face diagnostic interviews.

The study identified a considerable prevalence of psy-
chological symptoms among the participants, with 32.4%
and 30% experiencing depressive and anxiety symptoms,
respectively. Multiple risk factors for these conditions were
revealed, although common variables such as age, gender,
and education level did not exhibit a significant impact in
this cohort, in contrast to previous studies.

For the first time it was discovered that history of
tobacco and liquor consumption was related to worse men-
tal state of lung cancer patients, with both more severe
depressive and anxiety symptoms. Moreover, patients
tended to have more depressive and anxiety symptoms with
a higher level of nicotine dependence and accumulative

T A B L E 2 Univariate analysis of factors in depressive symptoms.

Variable
Participants with depressive
symptoms

Participants without depressive
symptoms X2 p-value

Gender 0.650 0.258

Male 60 117

Female 19 49

Obesity (BMI > 28) 0.002 0.965

Yes 8 17

No 71 149

Pathological type 7.035 0.010*

Small cell lung cancer (SCLC) 17 15

Non-small cell lung cancer (NSCLC) 61 147

Stage 6.829 0.011*

Stage I–III 38 103

Stage IV 39 51

History of malignancy 3.046 0.057

Yes 25 36

No 54 130

History of diabetes 4.534 0.032*

Yes 12 11

No 67 155

History of hypertension 16.644 <0.0001*

Yes 27 20

No 52 146

History of liquor use 27.046 <0.0001*

Yes 32 19

No 47 147

History of tobacco use 18.469 <0.0001*

Yes (including used to smoke and
smoking)

44 44 s

No 35 122

Note. Analogously, anxiety symptoms were associated with small cell lung cancer (OR = 4.12, p < 0.0001), stage IV disease (OR = 2.72, p = 0.011), and history of malignancy
(OR = 4.22, p < 0.0001), diabetes (OR = 2.85, p = 0.016), hypertension (OR = 2.80, p = 0.002), alcohol (OR = 3.57, p < 0.0001), and tobacco use (OR = 3.52, p < 0.0001)
(Table 3).
Abbreviations: BMI, body mass index; OR, odds ratio.
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amount of consumption of tobacco and alcohol. This is a
possible mechanism regarding why patients with history of
smoking or alcohol abuse tend to have a worse prognosis.

For the first time, our research identified a correlation
between the history of tobacco and alcohol consumption
and an exacerbated mental state in lung cancer patients,
marked by heightened depressive and anxiety symptoms.
This association was compounded by increased levels of nic-
otine dependence and cumulative substance consumption.
Such findings suggest a potential mechanism underlying the
observed poorer prognosis in patients with a history of
smoking or alcohol abuse26,27 However, the impact of cessa-
tion on mental health remains inconclusive due to the lim-
ited sample size of current and former smokers and drinkers
in this study.

Contrary to the common assumption that a history of
smoking is not an independent risk factor for psychological
symptoms due to associated stigma with lung cancer, a pre-
vious study indicated no significant stigma difference
between smokers and nonsmokers.28 Our findings suggest

that the psychological symptoms are correlated with the
quantity of substance consumption, which is unlikely to be
solely attributable to stigma. We propose that the history of
smoking and alcohol consumption are independent risk fac-
tors for depressive and anxiety symptoms, although a larger
sample size is necessary for confirmation.

The findings are consistent with the established roles of
smoking and addiction to alcohol as risk factors for depres-
sion.29 Cigarette smoking induced depression through oxi-
dative damage and inflammation.30,31 Similar mechanisms
were indicated by experiments in mice with lung cancer.32

Alcohol exposure regulates gut microbiota and mediates
anxiety and depression through NLRP3-mediated
neuroinflammation.33,34

This analysis not only illuminates the potential mecha-
nisms affecting mental well-being but also provides valuable
insights for clinical practice. Depression and anxiety signifi-
cantly affect patient prognosis, and there is a concerted
effort to alleviate such distress.35–43 Established practices,
such as early palliative care that incorporates psychological

T A B L E 3 Univariate analysis of factors in anxiety symptoms.

Variable Participants with anxiety symptoms Participants without anxiety symptoms X2 p-value

Gender 0.100 0.760

Male 52 125

Female 21 47

Obesity (BMI > 28) 0.051 1.000

Yes 7 18

No 66 154

Pathological type 14.405 <0.0001*

Small cell lung cancer (SCLC) 19 13

Non-small cell lung cancer (NSCLC) 54 154

Stage 11.908 0.001*

Stage I–III 30 111

Stage IV 38 52

History of malignancy 23.231 <0.0001*

Yes 33 28

No 40 144

History of diabetes 5.964 0.018*

Yes 12 11

No 61 161

History of hypertension 9.961 0.002

Yes 23 24

No 50 148

History of liquor use 16.177 <0.0001*

Yes 27 24

No 46 148

History of tobacco use 19.688 <0.0001*

Yes (including used to smoke and smoking) 42 47

No 31 125
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support, have been shown to enhance quality of life.44 Nev-
ertheless, the optimal approach to palliative care remains
unclear,45,46 and the psychological assistance currently

offered by most oncologists falls short of the needs of
patients with depression or anxiety. For instance, at CHCA,
group discussions among patients, nurses, and clinicians are

F I G U R E 2 The association of history of liquor/tobacco consumption and depressive/anxiety symptoms. (a) History of liquor consumption was a risk
factor for depressive symptoms (OR = 5.19, p < 0.0001). (b) History of liquor consumption was a risk factor for anxiety symptoms (OR = 3.57, p < 0.0001).
(c) History of smoking was a risk factor for depressive symptoms (OR = 3.31, p < 0.0001). (d) History of smoking was a risk factor for anxiety symptoms
(OR = 3.52, p < 0.0001).

F I G U R E 3 Distribution of GAD-7/PHQ-9 score grouped by patients who never smoke/used to smoke/are smoking. (a) Severity of anxiety symptoms
assessed by GAD-7 is significantly higher in participants who used to smoke (H = 72.112, p < 0.001). (b) Severity of depressive symptoms assessed by PHQ-9
is significantly higher in participants who used to smoke (H = 57.199, p < 0.001).

F I G U R E 4 Correlation of dependence on nicotine (assessed by FNTD score), accumulative tobacco and liquor consumption with severity of anxiety and
depressive symptoms (assessed by GAD-7 and PHQ-9, respectively). (a) Severity of anxiety symptoms represented by GAD-7 score is positively correlated
with dependence of nicotine assessed by FNTD score (Kendall’s tau-b correlation coefficient = 0.186, p < 0.030). (b) Accumulative amount of tobacco
consumption is positively correlated with severity of depressive symptoms, which is assessed by PHQ-7 (Kendall’s tau-b = 0.401, p < 0.0001).
(c) Accumulative amount of liquor consumption is positively correlated with severity of anxiety symptoms (Kendall’s tau-b = 0.260, p < 0.0001).
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employed as a form of psychosocial support; yet this
approach may overlook individuals at high risk of psycho-
logical distress who require more specialized, individualized
interventions. The questionnaire-based screening method
proposed in this study could aid in the identification and
referral process.

The present study is not without limitations. Notably,
there was a disproportionate representation of late-stage
(III–IV) patients (84.7%), attributable to the recruitment
strategy at the inpatient thoracic cancer department at
CHCA. Additionally, the potential for nonresponse bias was
identified. To mitigate these biases, future studies should
aim to broaden the recruitment scope. The use of self-
administered psychological questionnaires such as the
PHQ-9 and GAD-7, in the absence of face-to-face assess-
ments by psychologists, may also lead to inaccuracies if par-
ticipants do not respond truthfully or patiently. Therefore,
subsequent validation of these screening methods should
involve structured interviews with psychologists to fully
ascertain their effectiveness.

In conclusion, the general anxiety disorder-7 (GAD-7),
patient health questionnaire-9 (PHQ-9), and hospital anxi-
ety and depression scale (HADS) have demonstrated their
feasibility as effective tools for screening depressive and anx-
iety symptoms in lung cancer patients. This study has sub-
stantiated the history of tobacco and alcohol consumption
as significant risk factors for both depressive and anxiety
symptoms within this patient population. Moreover, it has
been observed that a higher level of nicotine dependence
and greater cumulative tobacco consumption are linked to
an increased occurrence of depressive symptoms. Similarly,
a substantial relationship has been established between the
cumulative consumption of alcohol and the exacerbation of
anxiety symptoms.
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