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Abstract
Background: Most lung cancer patients are diagnosed after the onset of symptoms. 
However, whether the symptoms of lung cancer were independently associated with 
the diagnosis of lung cancer is unknown, especially in the Chinese population.
Methods: We conducted a 10 years (2005‐2014) nationwide multicenter retrospec-
tive clinical epidemiology study of lung cancer patients diagnosed in China. As such, 
this study focused on nonsmall cell lung cancer (NSCLC). We calculated the odds 
ratios (ORs) for variables associated with the symptoms and physical signs using 
multivariate unconditional logistic regressions.
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1 |  INTRODUCTION

Lung cancer is the most common cancer and the leading cause 
of cancer mortality worldwide, accounting for more than 2.0 
million newly diagnosed cancer cases and 1.7 million cancer‐
related deaths each year.1 Evidence from large population‐
based studies for these numbers may be delayed in diagnosis.2,3 
Although approximately 10 percent of lung cancers in asymp-
tomatic patients are detected on chest radiographs, several 
studies have suggested that most cancer patients are diagnosed 
after receiving regular check‐ups with the onset of cancer 
symptoms.4-7 Persistent cough and dyspnea were reported as 
indicators of lung cancer from studies on the diagnosis of lung 
cancer.8,9 In addition, patients with lung cancer commonly ex-
perience multiple symptoms for many months before seeking 
health care, including nonspecific systemic symptoms of loss 

of weight, loss of appetite and fatigue, or direct symptoms and 
physical signs caused by the primary tumor or intrathoracic 
or extrathoracic spread such as cough, chest pain, hemopty-
sis, Horner syndrome, enlarged lymph nodes, subcutaneous 
nodules, and facial swelling.10-12 However, low awareness of 
cancer symptoms may contribute to the delay in seeing a doc-
tor, which leads to the diagnosis of late‐stage disease and poor 
cancer survival outcomes.2,13 There was a better 5‐year‐sur-
vival rate for asymptomatic patients (18%) than for those with 
symptoms caused by the primary tumor (12%).12 Additionally, 
those with nonspecific symptoms had a 5‐year‐survival rate 
of 6%, and those with symptoms indicating metastatic dis-
ease had the worst survival rate, with none alive at 5 years. 
However, data from the national campaign in England showed 
that there was a 3.1% increase (P < 0.001) in the proportion of 
nonsmall cell lung cancer (NSCLC) diagnosed at stage I and 

China (No. 2017YFC1308705, No. 
2017YFC1308700, No. 2017YFC0907900, 
No. 2017YFC0907901), National Natural 
Science Foundation of China (No. 
81773521), the Cancer Screening Program 
in Urban China, supported by the National 
Health and Family Planning Committee 
(currently National Health Commission) of 
P. R. China.

Results: A total of 7184 lung cancer patients were surveyed; finally, 6398 NSCLC 
patients with available information about their symptoms and physical signs were 
included in this analysis. The most common initial symptom and physical sign 
was chronic cough (4156, 65.0%), followed by sputum with blood (2110, 33.0%), 
chest pain (1146, 17.9%), shortness of breath (1090, 17.0%), neck and supraclav-
icular lymphadenectasis (629, 9.8%), weight loss (529, 8.3%), metastases pain (378, 
5.9%), fatigue (307, 4.8%), fever (272, 4.3%), and dyspnea (270, 4.2%). Patients with 
squamous carcinoma and stage III disease were more likely to present with chronic 
cough (P < 0.0001) and sputum with blood (P < 0.0001) than patients with other 
pathological types and clinical stages, respectively. Metastases pain (P < 0.0001) and 
neck and supraclavicular lymphadenectasis (P = 0.0006) were more likely to occur 
in patients with nonsquamous carcinoma than in patients with other carcinomas. 
Additionally, patients with stage IV disease had a higher percentage of chest pain, 
shortness of breath, dyspnea, weight loss, and fatigue than patients with other stages 
of disease. In multivariable logistic analyses, compared with patients with adenocar-
cinoma, patients with squamous carcinoma were more likely to experience symp-
toms (OR = 2.885, 95% confidence interval [CI] 2.477‐3.359) but were less likely to 
present physical signs (OR = 0.844, 95% CI 0.721‐0.989). The odds of having both 
symptoms and physical signs were higher in patients with late‐stage disease than in 
those with early‐stage disease (P < 0.0001).
Conclusions: The symptoms and physical signs of lung cancer were associated with 
the stage and pathological diagnosis of NSCLC. Patients with squamous carcinoma 
were more likely to develop symptoms, but not signs, than patients with adenocar-
cinoma. The more advanced the stage at diagnosis, the more likely that symptoms 
or physical signs are to develop. Further prospective cohort studies are needed to 
explore these results.
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clinical stage, nonsmall cell lung cancer (NSCLC), pathological type, physical signs, symptoms
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a 2.3% increase (P < 0.001) in resections for NSCLC patients 
after raising public awareness about lung cancer symptoms.14 
The results suggest that a sustained increase in resection sur-
geries may improve long‐term survival, especially in com-
bination with raising public awareness of cancer symptoms 
and encouraging people with symptoms to visit the hospital. 
Although, some studies have shown that the majority of pa-
tients with advanced lung cancer experience some symptoms, 
including lung‐specific (cough, dyspnea, and chest pain) and 
systemic (appetite loss and fatigue) symptoms.10,11,15,16 Some 
of the above symptoms, such as loss of appetite, weight loss, 
fatigue, fever or flu presentations, increase the risk of a lung 
cancer diagnosis.17 However, whether lung cancer symptoms 
are independently associated with the diagnosis of lung cancer 
is unknown, especially in terms of the pathological type and 
stage of the disease at diagnosis.18

The present study aimed to examine the symptoms and 
physical signs of lung cancer patients and determine whether 
these lung cancer symptoms and physical signs were inde-
pendently associated with diagnosis; this was a hospital‐based 
multicenter 10‐year retrospective clinical epidemiological 
study from 2005 to 2014 focusing on primary lung cancer 
in mainland China. NSCLC is a major type of lung cancer 
and accounts for approximately 85% of all lung cancers.19 
Therefore, this study focused on NSCLC.

2 |  MATERIALS AND METHODS

2.1 | Study design and study sites
We conducted a hospital‐based multicenter 10‐year retro-
spective study of randomly selected pathology or cytology‐
confirmed primary lung cancer cases from 2005 to 2014 via 
a medical chart review. The study was part of the Cancer 
Screening Program in Urban China (CanSPUC), which was 
supported by the central government.

The details of the hospital selection and case sampling 
methods have been described previously.20,21 To ensure that 
our sample was geographically representative of China, we 
included eight tertiary hospitals from seven regions, includ-
ing the North, Northeast, Central, South, East, Northwest, 
and Southwest, based on the traditional administrative district 
definitions by the National Bureau of Statistics using conve-
nience sampling; the hospitals were the Shanxi Provincial 
Cancer Hospital (in Shanxi Province, North China), Liaoning 
Cancer Hospital (in Liaoning Province, Northeast China), 
Zhejiang Cancer Hospital (in Zhejiang Province, East China), 
Anhui Cancer Hospital (in Anhui Province, East China), 
Hunan Cancer Hospital (in Hunan Province, Central China), 
Guangxi Cancer Hospital (in Guangxi Autonomous Region, 
South China), Yunnan Cancer Hospital (in Yunnan Province, 
Southwest China), and Gansu Provincial Hospital (in Gansu 

Province, Northwest China).20,21 The selected hospitals pro-
vided the medical records of patients with lung cancer diagnosed  
from 2005 to 2014. In addition, we excluded January and 
February to decrease any confounding effects for the Spring 
Festival holiday. During this period, most patients celebrate 
the Spring Festival and go home to spend the holiday with 
their families, so there were a small number of patients during 
this time period, which might be a potential confounding out-
comes comparison.

2.2 | Data collection
The details of the designed case report form (CRF) and data 
collection process have also been described previously.18,19 
The CRF was designed into an initial questionnaire by ex-
perts, and the CRF was revised repeatedly into a formal 
final questionnaire through several rounds of discussion 
and presurveys. The CRF was used to collect information 
on the enrolled patients, including the general information, 
demographic characteristics, symptoms, physical signs, 
the Eastern Cooperative Oncology Group (ECOG) perfor-
mance scale (PS), pathological type, and stage determined 
by the American Joint Commission on Cancer (AJCC) sev-
enth edition stage for lung cancer). All data were abstracted 
manually or exported by batch from the medical record sys-
tem. To improve the data quality, we conducted three lev-
els of organized protocol trainings including the national, 
provincial, and hospital level for local interviewers, who 
were clinical doctors or postgraduates with well‐trained 
health professionals over a period of 2 years in lung can-
cer, or staffs from department of medical record or cancer 
prevention with requirements of an educational background 
of clinical medicine or public health in lung cancer. In the 
process of data collection, the interviewers firstly screened 
the medical record in local hospitals and recorded whether 
to include one case according to the above inclusion crite-
ria into a designed form (including age at diagnosis, gen-
der, date at diagnosis, diagnostic information [pathological 
type and clinical stage], and other essential information). 
The criteria for excluded cases were indicated and an iden-
tity number was assigned for each eligible case, then com-
pleted information was extracted. All the variables were 
double‐entered into computer‐based database (EpiData 3.1) 
for consistency by two local well‐trained clerks, and then 
were sent to National Program Office for the missing value 
confirmation and logic check using coded programs in the 
SAS software. After several rounds of the above procedure, 
confirmed data were included for analysis. The following 
symptoms and physical signs were present before the cancer 
diagnosis. The symptoms included pain in the waist/shoul-
der/back, chronic cough, sputum with blood, shortness of 
breath, chest pain, dyspnea, recurrent bronchitis/pneumonia, 
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hoarseness, amyosthenia, hyponatremia, metastases pain,  
headache, dizzy, sudden dyskinesia, weight loss, fatigue, 
fever, and others. The physical signs included neck and su-
praclavicular lymphadenectasis, lymphadenectasis in other 
locations, subcutaneous nodules, Horner syndrome, facial 
swelling, abnormal breath sounds, and others. All informa-
tion, including age, sex, family history of lung cancer, body 
mass index (BMI), smoking history, alcohol consumption 
status, socioeconomic status, education level, symptoms, 
physical signs, ECOG PS, pathological type of the disease, 
and disease stage, were collected during the review of the 
medical charts. This study focused on NSCLC patients, and 
patients without available information on symptoms, physi-
cal signs, pathological type, and stage were excluded.

2.3 | Data processing
According to the differences in BMI across the Chinese 
population, the categories in our study were classified  
by BMI according to the Chinese adult BMI classifica-
tion made by the China Obesity Task Force.22 Namely,  
patients with BMIs <18.5  kg/m2 were low weight, 
18.5‐23.9 kg/m2 were normal weight, 24.0‐27.9 kg/m2 were 
overweight, and BMI ≥28.0 kg/m2 were obese in the present 
study. According to several economic indictors,20 the Anhui 
Province, Yunnan Province, Gansu Province, and Guangxi 
Autonomous Region were divided into the less‐developed  
region. The Liaoning, Zhejiang, Hunan, and Shanxi  
Provinces were divided into the well‐developed region to rep-
resent Northeast, North, South, and East China. According  
to the differences in education level, patients with a  
primary school education or below were defined as low  
education, those with a middle school and high school  
education were defined as middle education, and those  
with a college degree or above were defined as high 
education.

2.4 | Statistical analysis
The baseline characteristics are described as frequencies and 
percentages for categorical variables and as means and standard 
deviations for continuous variables. Differences in categorical 
data between patients with and without symptoms and physi-
cal signs were compared with the chi‐square test or Fisher's 
exact test. Odds ratios (ORs) and 95% confidence intervals 
(CIs) were calculated using multivariate unconditional logistic 
regressions to describe associations between the symptoms and 
physical signs of lung cancer and age, sex, smoking history, 
drinking history, BMI, socioeconomic status, education level, 
disease stage at diagnosis, and pathological type of disease. For 
all analyses, the statistical software SAS version 9.4 was used. 
A P value < 0.05 was considered significant.

3 |  RESULTS

3.1 | Patient characteristics
A total of 7184 patients diagnosed with lung cancer with 
disease stage information were surveyed between 2005 and 
2014, and a total of 6398 NSCLC patients with available 
information about their symptoms and physical signs were 
included in this analysis. Table 1 describes the differences 
in the demographics of the patients with and without symp-
toms and physical signs. In our study, 4623 (72.3%) partici-
pants were men, and 1775 (27.7%) were women. The mean 
age for the overall population was 58.4 ± 10.1 years. We 
found that subjects who had symptoms were more likely to 
be younger (<65 years [71.4%] and ≥ 65 years [28.6%]), to 
be men (72.3%), and to have been diagnosed with stage III 
(34.4%) or IV (28.7%) disease than those who did not have 
symptoms. Additionally, the data suggested that the patients 
with symptoms were also more likely to have a normal BMI 
(55.2%), to be smokers (42.6%), to be not consume alcohol 
(67.3%), and to have a family history of lung cancer (91.6%) 
than the other populations. As seen in Table 1, we found 
that there were significant differences between patients with 
and without symptoms in relation to age (P = 0.0042), sex 
(P < 0.0001), smoking history (P < 0.0001), drinking his-
tory (P < 0.0001), BMI (P < 0.0001), socioeconomic status 
(P = 0.0003), education level (P < 0.0001), pathological type 
(P < 0.0001), and disease stage (P < 0.0001). Significant 
differences between patients with and without physical signs 
were also observed in relation to age (P = 0.0050), smoking 
history (P < 0.0001), drinking history (P < 0.0001), BMI 
(P = 0.0030), socioeconomic status (P < 0.0001), education 
level (P < 0.0001), pathological type (P < 0.0001), and dis-
ease stage (P < 0.0001).

3.2 | The outcomes of patients with 
symptoms and physical signs of lung cancer
The outcomes of patients with symptoms and physical 
signs of lung cancer are listed in Figure 1. The most com-
mon initial symptom and physical sign was chronic cough 
(4156, 65.0%), followed by sputum with blood (2110, 
33.0%), chest pain (1146, 17.9%), shortness of breath 
(1090, 17.0%), neck and supraclavicular lymphadenecta-
sis (629, 9.8%), weight loss (529, 8.3%), metastases pain 
(378, 5.9%), fatigue (307, 4.8%), fever (272, 4.3%), dysp-
nea (270, 4.2%), headache (119, 1.9%), and hoarseness 
(109, 1.7%). Additionally, patients with an ECOG PS of 1 
accounted for 21.6% (1380) of the population, those with 
an ECOG PS of 0 accounted for 14.6% (936 patients) of 
the population, and the ECOG PS of 59.2% of the patients 
was unknown. We observed that most patients did not 
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experience any symptoms and physical signs, and the pro-
portion of symptoms seemed to be higher than the propor-
tion of physical signs. The incidence of the symptoms and 
physical signs of lung cancer were analyzed for the years 
2005‐2014, which yielded a line chart, as seen in Figure 
2. The Figure 2 shows that the incidence of the symptoms 
and physical signs of lung cancer presented a downward 
tendency year by year.

3.3 | Association between the selected risk 
factors and the symptoms and physical signs of 
NSCLC in China
The results of the analysis on the relationship between risk 
factors and the symptoms and physical signs of lung cancer 
are listed in Table 2. In multivariable logistic analyses, hav-
ing a low body weight (OR = 0.667 [95% CI, 0.503‐0.886] 
for 18.5‐23.9 kg/m2, OR = 0.471 [95% CI, 0.349‐0.635] for 
24.0‐27.9 kg/m2, and OR = 0.394 [95% CI, 0.264‐0.587] for 
more than 28.0 kg/m2, compared with 18.5 kg/m2, respec-
tively), being a smoker (OR = 0.587 [95% CI, 0.509‐0.677] 
for nonsmokers compared with smokers), being a drinker 
(OR = 0.676 [95% CI, 0.576‐0.792] for nondrinkers com-
pared with drinkers), being male (OR  =  0.656 [95% CI, 
0.570‐0.754] for female compared with male), having a 
low educational level (OR = 0.765 [95% CI, 0.634‐0.924] 
for middle or high school and OR  =  0.348 [95% CI, 
0.269‐0.450] for college degree or above, compared 

with primary school or below, respectively), and being 
from more developed regions (OR  =  1.274 [95% CI, 
1.116‐1.454] for well‐developed regions compared with 
less‐developed regions) was significantly associated with 
increased the probability of presenting symptoms. Being 
young (OR = 0.667 [95% CI, 0.530‐0.838] for patients with 
45‐64  years old and OR  =  0.677 [95% CI, 0.509‐0.901] 
for patients with 65‐70 years old compared with patients 
with less than 45 years old, respectively), being overweight 
(OR = 0.730 [95% CI, 0.546‐0.975] for 24.0 ~ 27.9 kg/m2 

F I G U R E  1  The outcomes of symptoms and physical signs

F I G U R E  2  The incidences of symptoms and physical signs 
analyses in 10 years (2005‐2014)
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T A B L E  2  The influencing factors of symptoms and physical signs in the multivariate unconditional logistic regressions

Symptoms Physical signs

OR 95% CI P value OR 95% CI P value

Age at diagnosis

＜45 Reference

45‐64 1.067 0.847‐1.345 0.5795 0.667 0.530‐0.838 0.0005

65‐70 0.916 0.697‐1.205 0.5320 0.677 0.509‐0.901 0.0075

＞70 0.769 0.588‐1.005 0.0547 0.757 0.572‐1.002 0.0519

Body mass index (kg/m2)

＜18.5 Reference

18.5 ≤ BMI<24.0 0.667 0.503‐0.886 0.0051 0.854 0.661‐1.102 0.2248

24.0 ≤ BMI<27.9 0.471 0.349‐0.635 ＜0.0001 0.730 0.546‐0.975 0.0310

≥28.0 0.394 0.264‐0.587 ＜0.0001 0.541 0.326‐0.898 0.0174

Unknown 0.781 0.556‐1.097 0.1541 1.107 0.815‐1.502 0.5161

Smoking history

Yes Reference

Previous 1.099 0.870‐1.387 0.4290 1.468 1.174‐1.835 0.0008

Never 0.587 0.509‐0.677 ＜0.0001 1.428 1.217‐1.675 ＜0.0001

Unknown 0.622 0.356‐1.087 0.0955 0.661 0.285‐1.532 0.3347

Alcohol consumption status

Yes Reference

No 0.676 0.576‐0.792 ＜0.0001 1.091 0.927‐1.284 0.2948

Unknown 0.831 0.597‐1.158 0.2749 0.125 0.055‐0.283 ＜0.0001

Sex

Male Reference

Female 0.656 0.570‐0.754 ＜0.0001 1.109 0.946‐1.300 0.2034

Socioeconomic status

Less Reference

Well 1.274 1.116‐1.454 0.0003 3.803 3.218‐4.494 ＜0.0001

Education level

Primary school or below Reference

Middle or high school 0.765 0.634‐0.924 0.0053 0.794 0.655‐0.963 0.0194

College degree or above 0.348 0.269‐0.450 ＜0.0001 0.892 0.650‐1.223 0.4774

Unknown 0.764 0.641‐0.910 0.0025 0.763 0.639‐0.912 0.0020

Pathological type

Adenocarcinoma Reference

Squamous carcinoma 2.885 2.477‐3.359 ＜0.0001 0.844 0.721‐0.989 0.0360

Others 1.762 1.416‐2.192 ＜0.0001 1.406 1.133‐1.744 0.0019

Stage

I Reference

IIA 2.228 1.733‐2.863 ＜0.0001 1.851 1.090‐3.144 ＜0.0001

IIB 2.396 1.864‐3.078 ＜0.0001 3.049 1.911‐4.866 ＜0.0001

IIIA 2.989 2.461‐3.630 ＜0.0001 3.108 2.082‐4.637 ＜0.0001

IIIB 4.314 3.357‐5.543 ＜0.0001 9.837 6.708‐14.425 ＜0.0001

IV 4.304 3.553‐5.213 ＜0.0001 12.557 8.749‐18.023 ＜0.0001

Abbreviations:CI, confidence interval; OR, odds ratios.
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and OR  =  0.541 [95% CI, 0.326‐0.898] for more than 
28.0  kg/m2, compared with 18.5  kg/m2, respectively), 
being a smoker (OR  =  1.428 [95% CI, 1.217‐1.675] for 
nonsmokers compared with smokers) and being from well‐
developed regions (OR  =  3.803 [95% CI, 3.218‐4.494] 
for well‐developed regions compared with less‐developed 
regions) were associated with a high probability that the 
participant would develop physical signs. Compared with 
patients with adenocarcinoma, patients with squamous car-
cinoma had a higher probability of developing symptoms 
(OR = 2.885, 95% CI 2.477‐3.359) but not physical signs 
(OR  =  0.844, 95% CI 0.721‐0.989). In addition, patients 
with stage IIA, stage IIB, stage IIIA, stage IIIB, and stage 
IV disease were 2.228 (95% CI, 1.733‐2.863), 2.396 (95% 
CI, 1.864‐3.078), 2.989 (95% CI, 2.461‐3.630), 4.314 (95% 
CI, 3.357‐5.543), and 4.304 (95% CI, 3.553‐5.213) times 
more likely to develop symptoms than those with stage I 
disease, respectively, and 1.851 (95% CI, 1.090‐3.144), 
3.049 (95% CI, 1.911‐4.866), 3.108 (95% CI, 2.082‐4.637), 
9.837 (95% CI, 6.708‐14.425), and 12.557 (95% CI, 
8.749‐18.023) times more likely to develop physical signs 
than those with stage I disease, respectively. The odds of 
developing both symptoms and physical signs were higher 
in patients with advanced‐stage disease than in those with 
early‐stage disease (P < 0.0001).

3.4 | Symptoms and physical signs of lung 
cancer in the distribution of risk factors for 
NSCLC in China
The detailed symptoms and physical signs of lung cancer 
in the distribution of pathological type and disease stage 
are listed in Tables 3 and 4, respectively. The data showed 
that patients with chronic cough (P < 0.0001), sputum with 
blood (P < 0.0001), hoarseness (P = 0.0071), weight loss 
(P = 0.0104), fatigue (P = 0.0243), and fever (P = 0.0007) 
were more likely to have squamous carcinoma than non-
squamous carcinoma. While the symptoms of metastases 
pain (P < 0.0001), dizziness (P = 0.0472), and neck and 
supraclavicular lymphadenectasis (P = 0.0006) were more 
likely to occur in patients with nonsquamous carcinoma 
than patients with other carcinomas. Additionally, patients 
with chronic cough were significantly more likely to have 
stage III disease (P < 0.0001) than diseases of other stages. 
Patients with stage IV disease had a higher percentage of 
chest pain (P  <  0.0001), shortness breath (P  <  0.0001), 
dyspnea (P  =  0.0003), metastases pain (P  <  0.0001), 
weight loss (P < 0.0001), fatigue (P < 0.0001), neck and 
supraclavicular lymphadenectasis (P < 0.0001), lymphad-
enectasis in other locations (P  <  0.0001), subcutaneous 
nodules (P < 0.0001), facial swelling (P = 0.0187), and ab-
normal breath sounds (P < 0.0001) than patients with dis-
ease of other stages. Additionally, patients with early‐stage 

disease had a better ECOG PS in than those with advanced‐
stage disease.

4 |  DISCUSSION

In this hospital‐based multicenter 10 years (2005 to 2014) 
retrospective clinical epidemiological study for primary lung 
cancer in mainland China, 6398 NSCLC patients were in-
cluded to explicitly provide quantitative information about 
their symptoms and physical signs; this study included 
Chinese NSCLC patients to determine whether any relation-
ships existed between the pathological type and disease stage 
the presence of lung cancer symptoms.

This analysis showed that the most common symp-
toms and physical signs of lung cancer were chronic cough  
(65.0%), sputum with blood (33.0%), chest pain (17.9%), 
shortness of breath (17.0%), neck and supraclavicular lymph-
adenectasis (9.8%), weight loss (8.3%), metastases pain 
(5.9%), fatigue (4.8%), fever (4.3%), and dyspnea (4.2%). 
Early studies reported that 60%‐70% of the patients ulti-
mately diagnosed with pulmonary cancer presented with 
one or more local symptoms (cough, dyspnea, or chest pain), 
and 41% had general symptoms (fever, weight loss, or tired-
ness).10 An English study reported similar results that the 
most common symptoms were cough (56.2%), fatigue or 
tiredness (45.1%), breathlessness (41.2%), chest/shoulder 
pain (35.3%), and coughing up blood (21.6%).23 Although 
the incidence of general symptoms was relatively low in our 
study, we found that, in keeping with the above studies, the 
local symptoms of chronic cough, sputum with blood, and 
chest pain were the main symptoms for lung cancer patients. 
These findings indicated that the above symptoms might be 
signs of lung cancer.

An important advantage of this study is the information 
on the relationships between the symptoms and physical signs 
of lung cancer and the pathological type and disease stage of 
NSCLC. A previous study suggested that some symptoms, 
such as loss of appetite, weight loss, fatigue, and fever/flu 
presentations, were associated with a high‐lung cancer risk.17 
Furthermore, some of the presented symptoms, such as jaun-
dice, are likely to represent advanced colorectal cancer.24 A 
study based on the general population indicated that the in-
cidences of these symptoms were not associated with disease 
stage.25 However, few studies have reported the relationship 
between the symptoms and physical signs of lung cancer and 
the stage of cancer, particularly for lung cancer. In our study, 
the incidence of symptoms and physical signs was higher 
in patients with advanced‐stage disease than in those with 
early‐stage disease; the odds of patients with stage IIA, stage 
IIB, stage IIIA, stage IIIB, and stage IV disease presenting 
symptoms were 2.228 (95% CI, 1.733‐2.863), 2.396 (95% CI, 
1.864‐3.078), 2.989 (95% CI, 2.461‐3.630), 4.314 (95% CI, 
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3.357‐5.543), and 4.304 (95% CI, 3.553‐5.213) times the odds 
of those with stage I disease, respectively, and the odds of 
these patients presenting physical signs were 1.851 (95% CI, 
1.090‐3.144), 3.049 (95% CI, 1.911‐4.866), 3.108 (95% CI, 
2.082‐4.637), 9.837 (95% CI, 6.708‐14.425), and 12.557 (95% 
CI, 8.749‐18.023) times the odds of those with stage I disease, 
respectively. These results suggested that there are significant 
associations between the symptoms and physical signs of 
lung cancer and disease stage; the more advanced the disease 
stage, the more likely that symptoms and physical signs are 
present. Patients were perhaps more likely to have advance‐
stage disease if they did experience symptoms or physical 
signs. One explanation for these findings is that most patients 
with lung cancer are asymptomatic or the disease is left un-
detected in its early stage.14 Another explanation is that the 
low awareness of cancer symptoms may contribute to delays 
in seeing a doctor, which leads to the diagnoses of late‐stage 
disease. Thus, raising public awareness of the symptoms and 
physical signs of cancer and encouraging people with those 
indicators to visit hospitals is necessary to achieve favorable 
clinical outcomes. Few studies have reported whether asso-
ciations exist between the symptoms and physical signs and 
the pathological characteristics of lung cancer. In our analysis, 
squamous carcinoma significantly increased the risk of devel-
oping symptoms, but not physical signs (OR = 0.844, 95% CI 
0.721‐0.989) compared with adenocarcinoma (OR = 2.885, 
95% CI 2.477‐3.359). Additionally, patients with squamous 
carcinoma were perhaps less likely to present symptoms of 
chronic cough, sputum with blood, hoarseness, and fever than 
patients with other carcinomas. This may be because squa-
mous cell lung cancer is a common central disease, which 
leads to lung‐specific symptoms. We look forward to further 
prospective cohort studies to explore the results.

Notably, the incidence of the symptoms and physical signs 
of lung cancer presented a downward tendency year by year. 
Studies have verified that surgical resection remains a major 
intervention that can improve long‐term survival for patients 
with early‐stage lung cancer,23,26 and evidence has indicated 
that high resection rates were associated with a reduced risk 
of death in a population‐based study.27 There was a 3.1% in-
crease (P < 0.001) in the proportion of NSCLC diagnosed 
at stage I and a 2.3% increase (P < 0.001) in the number of 
resections for NSCLC after raising public awareness of lung 
cancer symptoms in an English study.14 Our results indicate 
that a higher number of people were diagnosed with NSCLC 
after undergoing a health examination than only relying on 
the onset of symptoms year by year. Unfortunately, most pa-
tients were still diagnosed at relatively advanced stages (stage 
III or IV), and nearly 30% of patients were stage IV.

In the previous findings reported in other studies,25,28 
women generally reported more symptoms than men. 
However, in our study, we observed that men were more likely 
to report symptoms than women. The reason for this result 
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might be that more than 70% of the participants were male, 
which led to an opposite result. Moreover, in multivariable 
logistic analyses, having a low body weight, being a smoker 
and being a drinker were significantly associated with a high 
probability of developing symptoms. Being young, having a 
low body weight and being a smoker were associated with a 
high probability that the participants had physical signs.

In this study, a low education level was found to be asso-
ciated with a high incidence of the symptoms and physical 
signs of lung cancer. Patients with advanced‐stage disease 
were more likely to experience symptoms and physical signs 
than patients with early‐stage disease. There is evidence that a 
low educational level was associated with a high risk of being 
diagnosed with advanced stage lung cancer. Patients with a 
high education level were less likely to have stage IV lung 
cancer than those in the illiterate group (OR  =  0.52, 0.63, 
0.71, and 0.64 for the primary school, middle school, high 
school, college degree, or above subgroups, respectively).20 
The findings suggest that patients in the most socioeconom-
ically deprived areas might be correlated with a higher risk 
of advanced‐stage lung cancer, and a high educational level 
might be associated with a low risk of being diagnosed with 
advanced‐stage disease for both men and women. In addi-
tion, patients with a low educational level or low income 
were found to be less likely to seek medical advice or un-
dergo treatment for the onset of symptoms than patients with 
a high education level or high income.29 One explanation is 
that patients with a low level of education also have a low 
awareness of the cancer symptoms, which leads to delays in 
seeing a doctor and contributes to the late stage at diagnosis. 
Another possible explanatory factor, which is in line with the 
report from India, is that financial constraint was reported 
as the main reason for not promptly seeking help, even for 
patients who suspected cancer.30 Interestingly, we found 
that patients from high‐income regions were likely to report 
symptoms, but not physical signs. Perhaps patients with high 
incomes have financial support and are thus likely to seek 
help promptly when they develop symptoms.

There are some limitations in our study that should be con-
sidered when interpreting our results. First, we used hospital‐
based data, and the patients from the leading public cancer 
hospital of each province may not represent the entire popula-
tion of that area. The data were collected with surveys rather 
than with random probability sampling, which could have 
made the sample less representative. Second, all included par-
ticipants were diagnosed with lung cancer, and thus, there is 
no comparison between NSCLC patients and controls. Third, 
patients without available information about their symptoms, 
physical signs, pathological subtype, and disease stage were 
excluded from this analysis, which inevitably led to bias.

In summary, the symptoms and physical signs of lung 
cancer were associated with the pathological and clinical 
stage of NSCLC at diagnosis. Patients were perhaps likely to 
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be diagnosed with advanced‐stage disease when they expe-
rienced symptoms or physical signs, and patients with squa-
mous carcinoma were more likely to develop symptoms, but 
not physical signs, than patients with adenocarcinoma. Further 
prospective cohort studies are needed to explore these results.
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