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Objective: The aims of this study were to estimate the prevalence and examine the factors 

associated with major depressive disorder (MDD) in lung cancer patients.

Materials and methods: This cross-sectional study was carried out in the oncology clinic 

of the University Hospital, Chiang Mai University, Thailand. Patients with all stages of lung 

cancer were included in this study. Demographic data of eligible patients were gathered. The 

Mini-International Neuropsychiatric Interview, Thai version 5.0.0 was used to identify MDD. 

The Thai version of the Personal Health Questionnaire Depression Scale was used to assess 

depression severity.

Results: A total of 146 lung cancer patients from the outpatient clinic from July to December 

2012 were approached. The 104 patients were included and analyzed in this study. Based on the 

Mini-International Neuropsychiatric Interview, 14.4% of them were defined as having MDD. 

Multiple linear regression analysis revealed that Chalder Fatigue Scale, Functional Assessment 

of Cancer Therapy – Lung, and Pittsburgh Sleep Quality Index scores were significantly cor-

related with MDD in lung cancer patients.

Conclusion: The results suggest that MDD is more prevalent in lung cancer patients. In addi-

tion, fatigue, poor quality of life, and sleep disturbance may increase associated MDD. Because 

of the small sample size, further studies should be conducted to confirm these results.
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Introduction
Patients with lung cancer usually experience distress from physical signs and symp-

toms, such as coughing, wheezing, and shortness of breath. Weight loss, insomnia from 

physical symptoms, fatigue, and chest pain are common, with most patients having 

multiple distressing symptoms. Any combination of treatments in practice, such as 

chemotherapy, surgery, or radiation, can cause distress from the adverse effects of the 

treatment. These clinical symptoms can disturb quality of life and cause depressive 

disorder. Lung cancer is often an aggressive disease, causing patients to face their 

own mortality and see their families starting to grieve at the patient’s suffering and 

the prospect of the patient dying.

Among individuals with malignancy, lung cancer patients encounter a greater risk 

of depression development.1 A previous study suggests that the prevalence rate of 

depression, measured by the Hospital Anxiety and Depression Scale data and quality-

of-life items from the Rotterdam Symptom Checklist, is as high as 33%.2 Additionally, 

a meta-analysis suggests that the pooled prevalence rates of depression in lung cancer 

patients are 11%–44%.1 Since depression can negatively affect the treatment outcome 
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of lung cancer, determining associated factors of depression 

in such patients may be beneficial.

A previous study also reported that the possible associ-

ated factors for depression in lung cancer patients included 

functional impairment, fatigue, and more severe symptoms.2 

It is possible that educational attainment simply reflects 

patients being able to voice symptoms in a more articulate 

manner, which would imply more depressive suffering going 

unnoticed than we realize. Additionally, a recent study dem-

onstrates that depression in lung cancer patients is related to 

neuroticism and coping style, including low fighting spirit, 

helplessness/hopelessness, and anxious preoccupation.3

Although interest in associated factors in cancer patients 

has increased among physicians and other health profession-

als, there are still few studies focusing on such associated 

factors influencing depression development, especially 

in major depressive disorder (MDD), in the lung cancer 

 population. Additionally, previous studies have been car-

ried out in Western countries; therefore, the use of those 

outcomes may be limited, due to the different culture. For 

this reason, we decided to conduct this study. The aim of the 

present study was to determine the prevalence of MDD and 

to identify associated factors for MDD development in lung 

cancer patients. We hypothesized that the prevalence rate of 

MDD in lung cancer would be higher than that of the general 

population, and that the development of MDD in those lung 

cancer patients would be associated with pain, fatigue, quality 

of life, and comorbidity.

Materials and methods
Patients
This study was cross-sectional. All lung cancer patients 

followed up in the oncology clinic of University  Hospital, 

Chiang Mai University, Thailand were assessed and screened 

for eligibility to enter the study (July 2012–December 2012). 

Patients with all stages of lung cancer, aged 18 years or 

more, receiving any treatment (including specific antican-

cer, symptomatic and/or supportive therapies), and verbally 

communicating were included in this study. In the case of 

uneducated patients, we collected the data by interviewing 

them, and also gathered those details from their relatives. 

However, patients who did not cooperate due to impair-

ment of consciousness or severe psychiatric symptoms 

were excluded from the study. Additionally, patients with 

disorders of the central nervous system were excluded. 

Eligible patients were provided details about the assessment 

procedure (see Figure 1). This study was approved by the 

medical ethical committee of Chiang Mai University, and 

all subjects provided informed consent.

assessment
Baseline characteristics of eligible patients were  gathered. The 

depression module of the Mini-International  Neuropsychiatric 

Interview (MINI), Thai version 5.0.0, a short structured 

diagnostic interview,4 was applied to identify major depres-

sive disorder. Additionally, the Thai version of the Personal 

Health Questionnaire Depression Scale (PHQ-9), a reliable 

and validated measure,5 was used for evaluating depression 

severity. As per previous research, associated factors in lung 

cancer with depression are the social support system,6 perfor-

mance status,3 and physical burden;7  therefore, the Functional 

Assessment of Cancer Therapy – Lung (FACT-L),8 including 

physical, social, family, emotional, and functional well-being, 

and additional concern subscales, was used for evaluating 

such patients. This instrument is a valid, comprehensive, 

relatively brief assessment of quality of life with a specific 

emphasis on lung cancer symptoms. It also performs as pre-

dicted in relation to change in clinical status over time.

High disease burden, reported as another associated 

factor,9 was assessed by using the Charlson Comorbidity 

Index, evaluating the severity of physical illness.10 Sleep 

disturbance, determined as an associated factor of depres-

sion in these patients,11 was assessed by using the Pittsburgh 

Sleep Quality Index (PSQI).12 Pain and fatigue, which have 

Figure 1 Flow diagram of study enrollment and completion for lung cancer 
patients.

Lung cancer patients from the 
outpatient clinic from July to 

December 2012, 
n=146 

Approaching patients to obtain 
consent to participate,

n=107 

Cannot approach patients who did 
not cooperate such as those who were

 confused due to brain metastasis 
or severe medical illness,

n=39

Cannot obtain informed consent, n=3
Age less than 18 years, n=1

Diagnosed with other types of cancer 
with lung metastasis, n=2 

Patients fulfill inclusion criteria,
and informed consent obtained, 

n=104 
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a significant impact on patients’ quality of life,13 were evalu-

ated by using the visual analog scale (VAS) for pain and the 

eleven-item Chalder Fatigue Scale, addressing physical and 

mental fatigue,14 respectively. Remaining related factors, 

such as younger age7,9 and presence of metastatic disease,15 

were also recorded.

statistical analysis
Since the expected prevalence rate of MDD in lung cancer 

patients was 10%,16 the sample size with a 95% confidence 

interval was 96 for this study. Therefore, we planned to 

include 100 participants in the study. Descriptive analy-

sis of sociodemographic data and clinical variables was 

performed. In this study, depression was assigned as the 

dependent variable. The t-test or Mann–Whitney U test 

(for continuous variables) and Fisher’s exact test or χ2 test 

(for categorical variables) were applied for evaluating the 

significant association (contingency) of independent vari-

ables between the depressive and nondepressive groups. 

Multivariate analysis was performed by using the multiple 

linear regression model. All independent variables that had 

statistical significance at the bivariate level (P,0.200) were 

eligible and taken into the analysis. Authors then developed 

a final model that consisted of patient characteristics, con-

sidered as included variables independently correlated with 

severity of depressive disorder in the lung cancer patients. 

All analysis was performed by using SPSS (version 17; 

SPSS, Chicago, IL, USA).

Results
A total of 146 lung cancer patients from the outpatient clinic 

from July to December 2012 were approached. Of 107 lung 

cancer patients, 104 (97.2%) patients were included and 

analyzed in this study. Three patients (0.03%) were excluded 

due to not meeting the inclusion criteria (a male patient was 

17 years old, and the other two patients were diagnosed with 

another type of cancer with lung metastasis).  Fifty-four 

included patients were male. The mean age (standard devia-

tion) of these patients was 61.5 (9.4) years, and 39.4% of 

them were 65 years or older. Seven patients (6.7%) were 

not educated, and 67.3% had 1–6 years of education. Most 

participants (77.9%) were married, and 16.3% were widowed. 

Almost all patients (99%) had support from family members 

or relatives. Unfortunately, the majority of patients (57.7%) 

were unemployed; therefore, the average income was low: 

70.2% of patients had an annual income of US$2,000 or less, 

and 45.2% of patients had debts. Mean (standard  deviation) 

duration of lung cancer was 16.4 (18.7) months, and stages 

of cancer were quite advanced, mostly categorized as stage 

3 (20.2%) and stage 4 (69.2%).

Before enrollment, one patient (non-MDD versus MDD, 

1:0) received surgical treatment, four patients (non-MDD 

versus MDD, 3:1) received radiotherapy, and one patient 

(non-MDD versus MDD, 1:0) received both surgical treat-

ment and radiotherapy. Of 104 included patients, 100 (96.2%) 

patients were receiving chemotherapy when they were 

assessed, and the rest (3.8%) had completed chemotherapy 

before being included in this study (see Table 1).

Based on the MINI, Thai version 5.0.0, 14.4% of patients 

were defined as having MDD. Table 1 compares the basic 

characteristics between the MDD and non-MDD groups 

of the lung cancer patients. Comparison of the two groups 

on age, sex, education, marital status, having a support 

system, occupation, annual income, and debt showed no 

significant differences. Based on severity of malignancy, 

there were no significant differences either in the two groups 

in terms of disease duration, stage of cancer, number of 

treatment methods, and line of treatment. Additionally, 

comorbid medical illness, as measured by the Charlson 

Comorbidity Index, was not significantly different between 

the groups. Fatigue (P,0.001), assessed by the Chalder 

Fatigue Scale, quality of life (P,0.001), measured by the 

FACT-L, pain (P=0.008), measured by the VAS for pain, 

and quality of sleep (P,0.001), determined by the PSQI, 

were significantly different between the groups (P,0.05). 

As a result, these factors were included in multiple linear 

regression analysis as covariables. Moreover, other factors 

that had significant differences (P,0.200) were included 

in the analysis (age, occupation, line of treatment, Charl-

son Comorbidity Index score). The findings suggested 

that the Chalder Fatigue Scale, the FACT-L, and the PSQI 

scores were significant predictors of severity of MDD in 

lung cancer patients (adjusted R2=0.682, standard error of 

the estimate =3.704, Durbin–Watson statistic =1.857) (see 

Table 2).

Discussion
The present study demonstrates that the prevalence of MDD 

in lung cancer patients is quite high. The point prevalence of 

MDD in our patients was 14.4%. Additionally, fatigue, poor 

quality of life, and sleep disturbance appear to be related in 

the development of MDD in lung cancer patients.

As is known, the prevalence of depression is high and 

one of the most common mental illnesses in patients with 
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Table 1 Demographic and clinical characteristics of lung cancer patients

Characteristics, n (%)/ 
mean ± SD

All 
(n=104)

Current MDD 
(n=15)

Non-MDD 
(n=89)

P-value

age, years 61.5±9.4 57.8±10.6 62.1±9.1 0.104
Male 54 (51.9%) 8 (53.3%) 46 (51.7%) 0.906
education, years 0.969
 none 7 (6.7%) 1 (6.7%) 6 (6.7%)
 1–6 70 (67.3%) 10 (66.7%) 60 (67.4%)
 7–9 3 (2.9%) 0 3 (3.4%)
 10–12 5 (4.8%) 1 (6.7%) 4 (4.5%)
 $13 19 (18.3%) 3 (20.0%) 16 (18.0%)
Marital status 1.000
 single 4 (3.8%) 0 4 (4.5%)
 Married 81 (77.9%) 13 (86.7%) 68 (76.4%)
 separated 2 (1.9%) 0 2 (2.2%)
 Widowed 17 (16.3%) 2 (13.3%) 15 (16.9%)
support 1.000
 no 1 (1.0%) 0 1 (1.1%)
 Yes 103 (99.0%) 15 (100%) 88 (98.9%)
Occupation 0.139
 Unemployed 60 (57.7%) 10 (66.7%) 50 (56.2%)
 employee 13 (12.5%) 4 (26.7%) 9 (10.1%)
 Owner 6 (5.8%) 0 6 (6.7%)
 government service 5 (4.8%) 1 (6.7%) 4 (4.5%)
 state enterprise or private 2 (1.9%) 0 2 (22.2%)
 Others 18 (17.3%) 0 18 (20.2%)
annual income (Us$)($1 = ฿30) 0.955

 #2,000 73 (70.2%) 12 (80.0%) 61 (68.5%)
 2,001–4,000 12 (11.5%) 1 (67.0%) 11 (12.4%)
 4,001–6,000 5 (4.8%) 0 5 (5.6%)
 $6,000 14 (13.5%) 2 (13.3%) 12 (13.5%)
Debt 0.318
 Yes 47 (45.2%) 5 (33.3%) 42 (47.2%)
 no 57 (54.8%) 10 (66.7%) 47 (52.8%)
Duration of disease, months 16.4±18.7 19.5±22.1 15.8±18.1 0.450
stage of cancer 1.000
 i 5 (4.8%) 0 5 (5.6%)
 ii 6 (5.8%) 1 (6.7%) 5 (5.6%)
 iii 21 (20.2%) 3 (20.0%) 18 (20.2%)
 iV 72 (69.2%) 11 (73.3%) 61 (68.5%)
number of treatment method(s) 0.412
 One 50 (48.1%) 7 (46.7%) 43 (48.3%)
 Two 43 (41.3%) 5 (33.3%) 38 (42.7%)
 Three 11 (10.6%) 3 (20.0%) 8 (9.0%)
current line of chemotherapy 0.107
 First-line 34 (32.7%) 2 (13.3%) 32 (36.0%)
 Before second-line 27 (26.0%) 4 (26.7%) 23 (25.8%)
 second-line 19 (18.3%) 5 (33.3%) 14 (15.7%)
 Before third-line 15 (14.4%) 2 (13.3%) 13 (14.6%)
 Third-line 5 (4.8%) 0 5 (5.6%)
 completed 4 (3.8%) 2 (13.3%) 2 (2.2%)
charlson comorbidity index scores 7.0±2.4 7.7±2.7 6.9±2.3 0.191
chalder Fatigue scale scores 18.4±5.9 25.3±4.5 17.2±5.3 ,0.001
FacT-l scores
 Physical well-being 19.9±6.2 12.3±5.3 21.1±5.4 ,0.001
 social/family well-being 21.1±4.3 19.2±4.5 21.4±4.2 0.112
 emotional well-being 19.9±3.8 15.9±4.3 20.6±3.3 ,0.001
 Functional well-being 17.6±6.0 11.4±4.7 18.6±5.6 ,0.001

(Continued)
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Table 2 Multiple linear regression analysis of predictors for 
major depressive disorder in lung cancer patients

Variables Multiple linear 
regression  
coefficient (β)

SE (β) t P-value

chalder Fatigue 
scale scores

0.308 0.083 3.699 ,0.001

FacT-l score -0.141 0.027 -5.183 ,0.001
PsQi score 0.407 0.108 3.757 ,0.001
constant 11.964 3.871 3.091 0.003

Note: PhQ-9 score = 0.308 (chalder Fatigue scale score) - 0.141 (FacT-l score) +  
0.407 (PsQi score) + 11.964.
Abbreviations: se, standard error; FacT-l, Functional assessment of cancer 
Therapy – lung; PsQi, Pittsburgh sleep Quality index; PhQ, Patient health 
Questionnaire.

Table 1 (Continued)

Characteristics, n (%)/ 
mean ± SD

All 
(n=104)

Current MDD 
(n=15)

Non-MDD 
(n=89)

P-value

additional concerns 20.1±5.3 13.8±4.4 21.2±4.7 ,0.001
sum of FacT-l scores 98.6±19.2 72.7±15.4 102.9±16.1 ,0.001
Vas for pain scores 2.9±2.8 4.7±2.7 2.6±2.7 0.008
PsQi scores 6.3±4.4 11.5±4.5 5.4±3.8 ,0.001
PhQ-9 scores 6.3±6.6 18.6±4.9 4.2±4.0 ,0.001

Abbreviations: sD, standard deviation; MDD, major depressive disorder; FacT-l, Functional assessment of cancer Therapy – lung; Vas, visual analog scale; PsQi, 
Pittsburgh sleep Quality index; PhQ, Patient health Questionnaire.

malignancy.17,18 Like the present findings, previous research 

suggested that the prevalence of self-reported depres-

sion in pretreatment lung cancer patients was up to 33%.2 

 Additionally, previous evidence also reported that up to 16% 

of lung cancer patients had symptoms of major depression 

at first hospital visit.15,19 Since there is more prevalence of 

depression in this population, regular evaluation and optimal 

treatment for depressive disorder in those patients may be 

beneficial.

Recently, there has been raised concern regarding quality 

of life in patients with chronic disease. Lung cancer patients, 

particularly those in an advanced stage, suffer from poor 

physical condition, which often negatively affects their qual-

ity of life.13 A recent study conducted on non-small-cell lung 

cancer (NSCLC) patients suggested that lung cancer with 

stage IV disease, higher line of treatment, and more progres-

sive disease substantially impacted patient quality of life.20 

Poor quality of life may cause various psychiatric disorders, 

including depression. Like the present findings, a recent study 

of NSCLC patients reported that depression was associated 

with health-related quality of life.21 This phenomenon may 

explain how poor quality of life can cause psychological stres-

sors, which may precipitate depression. Since poor quality 

of life is associated with depression, particularly in MDD, 

any method or treatment for improving patient quality of life 

may reduce symptoms of depression.

Recent evidence suggests that up to 70% of elderly 

cancer patients experience fatigue.22 Additionally, a recent 

systematic review suggested that the prevalence of fatigue in 

Hodgkin lymphoma patients is between 11% and 76%, while 

the prevalence in the general population is only 10%.23 This 

symptom is also often seen in lung cancer patients. A previ-

ous study reported that the prevalence of fatigue was 15%.24 

As it affects patients’ quality of life,22 fatigue may cause a 

mental illness in these patients.

The relationship between cancer-related fatigue and 

depression has been reported. A previous study reported 

that depression, as measured by the Brief Symptom 

Inventory depression subscale, correlated with fatigue, 

measured by the FACT fatigue subscale.25 In addition, this 

association is also seen in lung cancer patients. Like the 

present finding, previous evidence also suggests that Hospital 

Anxiety and Depression scale score is correlated with fatigue 

in lung cancer patients.26 Generally, fatigue is one of the 

depressive symptoms that may explain the association. Since 

fatigue is associated with depression, appropriate evaluation 

and treatment may be of benefit.

Insomnia is a common symptom in cancer patients, and 

its prevalence is up to 50%.27,28 Recent evidence suggests 

that disturbed sleep is one of the top four complaints of 

lung cancer surgery patients.29 Since insomnia can increase 

cancer symptoms and affect quality of life,30 it may increase 

the risk of depressive disorder in cancer, including lung 

cancer. Previous evidence suggests that sleep disturbance is 

able to increase frequency of depression and worsen well-

being in patients with advanced disease.31 Like the present 

study, a previous study reported that significantly high global 

PSQI scores in lung cancer patients were found in depres-

sive groups.32 Similar to fatigue, sleep disturbance is often 

found in depressed patients. Its association, therefore, may 

be explained by this mechanism. Systematic screening and 

appropriate treatment for insomnia may be useful.
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There were some limitations of the present study. Firstly, the 

outcomes of this study were as a result of a small-population 

study. However, further study in a large population should be 

carried out to confirm this finding. Secondly, since all included 

subjects were follow-up lung cancer patients, their prevalence 

and associated factors for developing MDD may differ from 

newly diagnosed patients. Generalization of this finding to the 

first diagnosed setting should be done cautiously. Thirdly, sad-

ness and hopelessness are included in the emotional subscale of 

the FACT-L, and they are also included in the PHQ-9. Similarly, 

sleep disturbance, measured by the PSQI, can be a symptom 

of depression. Therefore, interpretation of these associations 

should be approached with caution. Fourthly, personality 

traits, known as another associated factor of depression in 

lung cancer,3 were not examined in this study. Fifthly, since 

this study was conducted in the Thai population, there were 

some cultural differences possibly influencing the develop-

ment of MDD in lung cancer patients. For instance, a previous 

study in lung cancer patients treated with surgical treatment 

suggests that social support relates to depression in the first 3 

months after surgery.6 Unfortunately, the association was not 

found in this study since most of the patients in both groups 

had family support. Therefore, application of these findings 

in other countries should be done cautiously. Finally, most 

included patients had more advanced lung cancer; therefore, 

this may have affected the prevalence of MDD. Applying that 

prevalence in a population with lesser stages of lung cancer 

should be done carefully.  

In summary, the prevalence of MDD is relatively high in 

lung cancer patients. Poor quality of life, fatigue, and sleep 

disturbance correlate with MDD in these patients. There-

fore, routine screening, treating, and preventing, if possible, 

these associated factors in clinical settings may reduce the 

incidence of MDD in these patients.
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