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ABSTRACT

Previous studies showed conflicting results regarding the as-
sociation between metabolic syndrome (MetS) and risk of lung
cancer. We performed a systemic review and meta-analysis to
determine the relationship between MetS and lung cancerin-
cidence and mortality in adults. Longitudinal follow-up studies
were identified by search of Medline, Embase, Cochrane Library,
and Web of Science. By incorporating potential heterogeneity
into the model, a randomized-effects model was selected to
pool the results. Fourteen observational studies were included.
Pooled results showed that MetS was associated with a higher
risk of lung cancer incidence [risk ratio (RR): 1.15, 95 % confi-
dence interval (Cl): 1.05 to 1.26, p=0.002; 2=89 %). Subgroup
analysis suggested that the association was not significantly
affected by study country, design, sex of the participants, ad-
justment of smoking, or different study quality scores (p for
subgroup difference all>0.05). The association was predomi-
nantly contributed by studies with MetS defined by the Nation-
al Cholesterol Education Program Adult Treatment Panel-Ill
rather than those with MetS defined by the International Dia-
betes Foundation criteria, and the association seemed to be
stronger in studies with follow-up within 6 years than those
over 6 years (p for subgroup difference=0.03 and 0.04, respec-
tively). In addition, pooled results also showed that MetS was
associated with a higher risk of lung cancer mortality (RR: 1.46,
95%Cl: 1.19t0 1.79, p <0.001;12=0%). In conclusion, in adult
population, MetS may be a risk factor of lung cancerincidence
and mortality.

Introduction

Lung canceris a widely prevalent malignancy that has a significant
impact on the global population [1, 2]. Global cancer statistics from
2020 reveal that lung cancer comprised 11.4% of all cancer cases

f  These authors contributed equally.

and contributed to 18.0 % of cancer-related deaths worldwide [3].
Histologically, lung cancer can be classified into non-small cell lung
cancer (NSCLC) and small cell lung cancer (SCLC), with treatment
options primarily consisting of surgery, radiation therapy, chemo-
therapy, and targeted drug therapy [4, 5]. However, despite of the
above comprehensive treatment strategies, the prognosis of pa-
tients with lung cancer remains poor, highlighting the importance
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of primary prevention. Traditional risk factors for lung cancer, such
as male gender, advancing age, and smoking, have been widely ac-
knowledged [6]. However, investigating additional factors associ-
ated with an elevated risk of lung cancer in the general populace is
imperative for enhancing screening and prevention measures [7].
Furthermore, there is evidence suggesting that metabolic disor-
ders may have a detrimental impact on the occurrence and prog-
nosis of lung cancer, such as obesity [8], hyperglycemia [9], and
dyslipidemia [10].

Collectively, metabolic syndrome (MetS) is a conglomeration of
metabolic disorders distinguished by the pathophysiological man-
ifestation of central obesity, insulin resistance, hypertension, and
dyslipidemia [11, 12]. As the global population ages, MetS has
emerged as a prevalent health concern in both developed and de-
veloping nations, affecting approximately 10-30% of adult popu-
lations [13]. Given that both MetS and cancer share acommon un-
derlying mechanism of low-grade chronic inflammation [14, 15],
itis plausible to hypothesize that MetS may be associated with an
increased risk of cancer. An initial meta-analysis revealed a poten-
tial association between MetS and an elevated risk of developing
cancer overall, although the findings varied depending on the spe-
cific site of the cancer [16]. A subsequent meta-analysis indicated
that MetS may not be a contributing factor to the development of
lung cancer [17]. However, it is important to note that this latter
analysis only included five cohort studies, and a few relevant stud-
ies have been published subsequently [18-24]. Given the conflict-
ing results from previous researches, we conducted a comprehen-
sive meta-analysis to ascertain the connection between MetS and
the incidence and mortality rates of lung cancer in the adult pop-
ulation.

Materials and Methods

The Meta-analysis of Observational Studies in Epidemiology
(MOOSE) guideline [25] and Cochrane Handbook [26] were fol-
lowed in this systematic review and meta-analysis.

Database search

In order to identify studies that met the meta-analysis’ objectives,
the following terms were combined: (1) “metabolic syndrome” OR
“insulin resistance syndrome” OR “syndrome X”; (2) “lung” OR
“pulmonary”; and (3) “carcinoma” OR “cancer” OR “tumor” OR
“malignancy” OR “malignant” OR “neoplasm”. Electronic databas-
es including PubMed, Embase, Cochrane Library, and Web of Sci-
ence were searched with the combined terms from inception of the
databases to June 5, 2023. Our selection criteria were limited to
studies conducted on humans and published in English as full-
length papers. Additionally, we manually checked the references
of the related original and review articles to identify the original
studies that were not included.

Study identification

The PICOS criteria were followed in determining study selection

criteria:

(1). P (Participants): Adult population without a known diagno-
sis of cancer at baseline.

(2). I (Intervention): People with MetS at baseline. The diagnosis
of MetS was in accordance with the criteria used in the
original studies.

(3). C (Control): People without MetS at baseline.

(4). (Outcome): At least one of the following outcomes was
reported: the incidence of lung cancer and/or the incidence
of lung-cancer specific mortality during follow-up durations.

(5). S (Study design): Observational studies with longitudinal
follow-up, including cohort studies, post-hoc analyses of
clinical trials, and nested case-control studies (NCC).

Reviews, meta-analyses, editorials, studies enrolling patients with
known cancer at baseline, studies without longitudinal follow-up,
studies did not investigate MetS as exposure, or studies with no rel-
evant outcomes were excluded.

Study quality assessment and data extraction

For the purpose of assessing the study quality, the Newcastle-Ot-
tawa Scale (NOS) [27] was used, which was composite of three do-
mains involving defining groups of the study, comparing groups
between them, and validating outcomes. The NOS incorporates
nine criteria, and each study receives one point if it meets a specific
criterion. As detailed above, two authors conducted electronic
database searches, extracted study data independently, and as-
sessed study quality independently. Disagreements between the
two authors should be discussed in order to resolve them. The data
collected were: (1) study information (authors, countries, publica-
tion year, and study design); (2) sources and sample sizes of the in-
cluded population and number of adults included in each study;
(3) diagnostic criteria for MetS; (4) mean follow-up durations, out-
comes reported, and methods for validating the outcomes; and (5)
variables included in the multivariate regression analysis for the as-
sociation between MetS and risks of lung cancer incidence and
mortality.

Statistical methods

Risk ratios (RRs) and 95 % confidence intervals (Cls) were used to
assess the association between MetS and lung cancer related out-
comes. Forvariance stabilization and normalization, we performed
a logarithmical transformation followed by a calculation of the RRs
and standard errors (SE) [26]. An evaluation of heterogeneity was
conducted using the Cochrane Q test and an I2 statistic [28]. If
12>50 %, heterogeneity was considered significant. In order to syn-
thesize data, we used a randomized-effects model, which incorpo-
rates between-study heterogeneity and provides a more general-
ized result [26]. Subgroup analysis was carried out to evaluate
whether the association between MetS and lung cancer related
outcomes were significantly affected by study characteristics such
as design, country, sex of the participants, definition of MetS, fol-
low-up duration, adjustment of smoking, and different quality
scores. In order to reflect publication bias, funnel plots were con-
structed, and symmetry was examined visually. In addition, publi-
cation bias was simultaneously evaluated using Egger’s regression
asymmetry test [29]. The RevMan (Version 5.1; Cochrane Collab-
oration, Oxford, UK) and Stata (version 12.0; Stata Corporation,
College Station, TX) software were employed for the statistical
analyses.
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Identification of studies via databases and registers

> screening:

Records removed before

Duplicate records removed
(n=124)

Records excluded (n = 468)
Reviews or editorials

Y

Meta-analysis
Irrelevant studies

Reports not retrieved

Y

(n=0)

Reports excluded:

Y
c
L
E Records identified from:
= Databases (n =619)
;:'; Registers (n = 0)
=
—
A4
Records screened
(n =495)
v
Reports sought for retrieval
o (n=27)
=
(1]
5
& v
Reports assessed for eligibility
(n=27)

Studies included in review
(n=14)

> Fig. 1 Flowchart of database search and study inclusion.

Results

Database search results

An overview of the database search process is shown in > Fig. 1. As
aresult of theinitial literature search, 619 articles were found; after
excluding duplications, 495 articles remained. As a result of screen-
ing the titles and abstracts, an additional 468 studies were exclud-
ed from the meta-analysis. A full-text review was conducted on the
remaining 27 studies, of which 13 were further excluded for the
reasons listed in > Fig. 1. As a final step, fourteen observational
studies [18-24,30-36] were eligible for this meta-analysis.

Characteristics of the included studies

Characteristics of the included studies are displayed in » Table 1.
Overall, nine prospective cohorts [18, 19, 23,24,30-32, 34, 36],
three retrospective cohort studies [20, 33, 35], and two NCC
[21,22] were included in the meta-analysis. These studies were
published between 2008 and 2023, and performed in Italy, the
United States, Japan, the Netherlands, Korea, China, the United

v ®  All patients with lung
cancer (n = 3)
@  All patients with MetS

(n=2)
®  MetS not evaluated
(n=4)

® LCincidence or
mortality not reported

(n=2)
®  Overlapped population
(n=2)

Kingdom, and Spain. Most of the included studies enrolled com-
munity-derived adult population, while two of them included pa-
tients with vascular diseases [34] and hepatitis B virus infection
[20]. In total, 12 562 361 adults who were not with a known diag-
nosis of cancer at baseline were included in this meta-analysis. By
definition, MetS was diagnosed via the National Cholesterol Edu-
cation Program Adult Treatment Panel-Ill (NCEP-ATP Ill) criteria in
11 studies [19-24, 30, 32, 34-36], via the International Diabetes
Foundation (IDF) criteria in one study [18], and via the both above
criteria in two studies [31,33]. The mean follow-up duration was
2.7 to 18.5 years. The outcome of lung cancer incidence was re-
ported in 11 studies [19-24,30,31,33-35], and the outcome of
lung cancer mortality was also reported in four studies
[18,24,32,36]. The outcomes were validated with databases such
as national cancer registries, national death index, medical records,
or death certificates, etc. Multivariate analyses were used to esti-
mate the association between MetS and lung cancer related out-
comes in all of the included studies. Variables such as age and sex
were adjusted in all the studies, while other variables such as smok-
ing etc. were adjusted in some of the studies [18-24,31-33, 35, 36].
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> Table 2 Study quality evaluation via the Newcastle-Ottawa Scale.

Cohort Repre- Selec- Ascer- Out-

Study senta- tion of tain- come

[Ref] tiveness the ment of not
of the non-ex- expo- present
exposed posed sure at
cohort cohort baseline

Russo 2008 1 1 1 1

(30]

Jaggers 1 1 1 1

2009 [32]

Inoue 2009 1 1 1 1

(31]

Osaki 2012 0 1 1 1

(33]

van 1 1 1 1

Kruijsdijk

2013 [34]

Ko 2016 0 1 1 1

(35]

Gathirua 1 1 1 1

2017 [36]

Watanabe 1 1 1 1

2019 [18]

Sin 2020 1 1 1 1

[19]

Choe 2021 0 1 1 1

(20]

Li2022[21] © 1 1 1

Shao 2022 1 1 1 1

(23]

Lopez 2022 0 1 1 1

[22]

Van Hoang 1 1 1 1

2023 [24]

A good quality study was indicated by a NOS range of seven to nine
stars (> Table 2).

Association between Mets and lung cancer risk

Eight of the included studies [18,19, 22,30, 31,33-35] reported
the results according to the sex of the participants. Accordingly,
these datasets were included independently into the meta-analy-
sis. Overall, 18 datasets from 11 studies [19-24,30,31,33-35] re-
ported the association between MetS and lung cancer incidence.
Pooled results showed that MetS was associated with a higher risk
of lung cancerincidence (RR: 1.15,95 % Cl: 1.05to 1.26, p=0.002;
12=89 %; » Fig. 2a). Subgroup analysis suggested that the associ-
ation was not significantly affected by study country, design, sex of
the participants, adjustment of smoking, or different study quality
scores (p for subgroup difference all>0.05; » Table 3). The associ-
ation was predominantly contributed by studies with MetS defined
by the NCEP-ATP Il criteria rather than those with MetS defined by

Con- Control Assess- Enough Adequa- Total
trol for for other ment long cy of
age con- of fol- fol-
and found- out- low-up low-up
sex ing come dura- of

factors tion cohorts
1 0 1 0 1 7
1 1 1 1 1 9
1 1 1 1 1 9
1 1 1 1 1 8
1 0 1 1 1 8
1 1 1 1 1 8
1 1 1 1 1 9
1 1 1 1 1 9
1 1 1 1 1 9
1 1 1 0 1 7
1 1 1 0 1 7
1 1 1 1 1 9
1 1 1 1 1 8
1 1 0 1 1 8

the IDF criteria, and the association seemed to be stronger in
studies with follow-up within 6 years than those over 6 years (p for
subgroup difference =0.03 and 0.04, respectively; » Table 3). In
addition, pooled results of five datasets from four studies
[18,24,32,36] showed that MetS was associated with a higher risk
of lung cancer mortality (RR: 1.46,95% Cl: 1.19t0 1.79, p<0.001;
12=0%; > Fig. 2b).

Publication bias

» Fig. 3 shows the funnel plots regarding the association between
MetS the risk of lung cancerincidence in adult populations. Accord-
ing to visual inspection, the plots are symmetrical, which suggest-
ed risk of publication bias is low. Additionally, Egger’s regression
test also indicated a low risk of publication bias (p=0.49). The pub-
lication bias for the meta-analysis of MetS and lung cancer mortal-
ity was unable to be determined because only five datasets were
available.
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A 0

Russo 2008 men 0.06765865
Russo 2008 women

Inoue 2009 men

Inoue 2009 women

Osaki 2012 men

Osaki 2012 women

van Kruijsdijk 2013 men
van Kruijsdijk 2013 women

0.0861777

0.1024557  7.1%
-0.02020271 0.09380734  7.6%
-0.15082289 0.21032734  3.4%
-0.41551544 0.32268712 1.7%

-0.4780358 0.26364107 2.4%
0.2883574 2.1%

0.3220835 0.09811224 7.4%
1.05082162 0.18776248  3.9%

Risk Ratio

dligi m,m_n
1.07 [0.88, 1.31] 1T
0.98[0.82, 1.18]
0.86 [0.57, 1.30]
0.66 [0.35, 1.24]
0.62 [0.37, 1.04]
1.09 [0.62, 1.92]
1.38 [1.14, 1.67]
2.86 [1.98, 4.13]

Risk Ratio

"ANAOIT 0

Ko 2016 men 0.16551444 0.18598959  4.0% 1.18 [0.82, 1.70] =
Ko 2016 women -0.09431068 0.33682051  1.6% 0.91 [0.47, 1.76] — ]
Sin 2020 men 0.13976194 0.01331269 10.9% 1.15[1.12, 1.18] =
Sin 2020 women 0.04879016 0.02177547 10.8% 1.05 [1.01, 1.10] r
Choe 2021 0.35065687 0.02157076 10.8% 1.42[1.36, 1.48] =
Li 2022 0.09531018 0.43636072  1.0% 1.10 [0.47, 2.59)] ]
Shao 2022 0.10436002 0.05280974  9.6% 1.11 [1.00, 1.23] =
Lopez 2022 men 0.43178242 0.18150416  4.1% 1.54 [1.08, 2.20] —
Lopez 2022 women 0.00995033 0.05578806  9.5% 1.01 [0.91, 1.13] T
Van Hoang 2023 0.17395331 0.2777815  2.2% 1.19 [0.69, 2.05] -
Total (95% Cl) 100.0% 1.15 [1.05, 1.26]
Heterogeneity: Tau? = 0.02; Chi? = 158.72, df = 17 (P < 0.00001); I = 89% ’0 5 0‘ E ; 2 5
Test for overall effect: Z = 3.10 (P = 0.002) i i

b Risk Ratio Risk Ratio

r r log[Risk Rati E_Weight IV, Random, 95% CI IV, Random, 95% ClI

Jaggers 2009 0.3852624 0.17435849 34.6% 1.47 [1.04, 2.07] i
Gathirua 2017 0.43825493 0.15791816 42.2% 1.55[1.14, 2.11] —i-
Watanabe 2019 men 0.12221763  0.284153 13.0% 1.13 [0.65, 1.97] =
Watanabe 2019 women 0.5068176 0.48653699  4.4% 1.66 [0.64, 4.31] =
Van Hoang 2023 0.37843644 0.4300538 5.7% 1.46 [0.63, 3.39] N
Total (95% Cl) 100.0% 1.46 [1.19, 1.79] *
Heterogeneity: Tau? = 0.00; Chi? = 1.03, df = 4 (P = 0.91); I = 0% 0?1 sz 0f5 ] 2 5 1‘0

Test for overall effect: Z = 3.69 (P = 0.0002)

> Fig. 2 Forest plots for the meta-analysis of the association between MetS and lung cancer risk. a: Forest plots for the meta-analysis of the associa-
tion between MetS and lung cancer incidence; and b: Forest plots for the subgroup analysis of the association between MetS and lung cancer mortal-

ity.

Discussion

According to the findings of this meta-analysis, there is evidence
to suggest that the adult population diagnosed with MetS may have
a 15% higher likelihood of developing lung cancer compared to
adults without MetS. Further analysis revealed that this association
was primarily observed in studies that utilized the NCEP-ATP Il cri-
teria for diagnosing MetS. Additionally, it was observed that the
strength of the association between MetS and increased lung can-
cer risk appeared to be more pronounced in studies with a mean
follow-up duration of less than 6 years, as opposed to those with a
follow-up duration exceeding 6 years. Furthermore, the aforemen-
tioned correlation appeared to exhibit consistency among both
males and females and was not significantly influenced by factors
such as the country of study, research design, adjustment for smok-
ing, and variations in study quality scores. Additionally, our find-
ings indicate that MetS is associated with a 46 % elevated likelihood
of mortality due to lung cancer in the adult population. Taken

together, these outcomes imply that MetS could potentially serve
as arisk factor for the occurrence of lung cancer events in adults.
As far as we know, few meta-analyses few meta-analyses have
evaluated the association between MetS and lung cancer risk. In an
early meta-analysis evaluating the risk of overall cancer in people
with MetS, a subgroup analysis including four studies suggested
that MetS was not associated with an increased risk of lung cancer
[16]. However, limited data were included and studies reporting
lung cancerincidence and lung cancer mortality were combined in
the meta-analysis, which may confound the results [16]. Although
both the lung cancerincidence and lung cancer mortality indicate
lung cancer related events, these two outcomes are not always con-
sistent because lung cancer mortality outcome is also affected by
therapeutic factors. A subsequent meta-analysis in 2020 included
five cohort studies and showed that MetS was not related to a high-
errisk of lung cancerincidence [17]. However, the number of avail-
able data remained limited, and the results need to be updated in
view of the fact that a few relevant studies were published after the
meta-analysis. In the present systematic review and meta-analy-
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> Table 3 Subgroup analyses for the association between MetS and the incidence of lung cancer.

Study characteristics

Country

Asian

Western

Design

PC

RC or NCC

Sex

Men

Women

Definition of MetS
NCEP-ATP Il

IDF

Follow-up duration
Within 6 years
Over 6 years
Adjustment of smoking status
Yes

No

Quality score
NOS=7

NOS=8

NOS=9

Datasets RR (95 % Cl)
number
11 1.10[0.97, 1.24]
7 1.25[1.06, 1.48]
10 1.14[1.04, 1.24]
8 1.13[0.91, 1.39]
7 1.15[1.01, 1.31]
7 1.12[0.94, 1.33]
18 1.15[1.05, 1.26]
4 0.82[0.61,1.11]
8 1.31[1.09, 1.57]
10 1.08 [1.01, 1.16]
14 1.11[1.00, 1.23]
4 1.38[0.98, 1.95]
1.15[0.90, 1.48]
1.24[0.97, 1.58]
5 1.09 [1.01, 1.17]

12 p for subgroup p for subgroup
effect difference

92% 0.14

84% 0.01 0.22

82% <0.001

84% <0.001 0.93

57% 0.04

81% 0.20 0.84

89% 0.002

0% 0.20 0.03

89% 0.004

60% 0.03 0.04

90% 0.04

90% 0.07 0.23

86% 0.27

81% 0.08

76% 0.03 0.56

PC: Prospective cohort; RC: Retrospective cohort; NCC: Nested case-control; RR: Risk ratio; CI: Confidence interval; NCEP-ATP III: National Cholesterol
Education Program Adult Treatment Panel-lll; IDF: International Diabetes Foundation.

011

0.21

0.37

0.41

0.5

SE(log[RR])
o7

RR

05

> Fig. 3 Funnel plots for the publication bias underlying the me-
ta-analysis of the association between MetS and lung cancer inci-
dence.

852

sis, we conducted separate analyses to examine the correlation be-
tween MetS and the incidence and mortality of lung cancer. A thor-
ough search of four commonly utilized electronic databases yield-
ed 14 observational studies that fulfilled the objective of the
meta-analysis. The quantity of included studies and the overall
sample size of the participants were considerably greater than
those of previous meta-analyses. Furthermore, it is noteworthy
that all the studies incorporated in this analysis employed a longi-
tudinal follow-up design, suggesting a potential longitudinal cor-
relation between MetS and the incidence and mortality of lung can-
cer. Moreover, it is pertinent to mention that all the included stud-
ies utilized multivariate analysis to ascertain the risk of lung cancer
events associated with MetS. Consequently, these findings lend
support to the notion that the relationship between MetS and the
risk of developing lung cancer may be independent of confound-
ing variables, such as age, gender, and smoking status. In aggre-
gate, the results of this meta-analysis underscore the significance
of lung cancer screening and prophylaxis in people with MetS.
The subgroup analysis conducted in our study revealed that the
relationship between MetS and the risk of developing lung cancer
was not significantly influenced by the country in which the study

Zhang Z et al. Association Between Metabolic Syndrome.... Horm Metab Res 2023; 55: 846-854 | © 2023. Thieme. All rights reserved.

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.



was conducted or the sex of the participants. This suggests that
the aforementioned association may not be susceptible to varia-
tions in ethnicity and sex within the population. Furthermore, our
findings indicated that the association between MetS and lung can-
cer risk appeared to be more pronounced in studies that utilized
the NCEP-ATP Ill criteria for diagnosing MetS, compared to those
employing the IDF criteria. However, it is important to exercise cau-
tion when interpreting these results due to the limited availability
of only four datasets for the subgroup of IDF studies, as well as the
presence of significant heterogeneity within the subgroup of NCEP-
ATP lll studies. In addition, it was suggested that the association
between MetS and lung cancer risk may be stronger in studies with
follow-up duration within 6 years (RR: 1.31) compared to those
over 6 years (RR: 1.08). Since MetS has become more prevalent in
middle-aged population [37], these findings may suggest the im-
portance of lung cancer screening in middle-aged people with
MetS.

The association between Metabolic Syndrome (MetS) and lung
cancer is likely influenced by a multifactorial process. Pathophysi-
ologically, the presence of low-grade systemic inflammation may
serve as an intermediate mechanism in the development of MetS
and the pathogenesis of lung cancer [38]. Furthermore, emerging
evidence suggests that insulin resistance, a fundamental mecha-
nism in MetS [39], is also implicated in the pathogenesis of lung
cancer [40]. Moreover, several components of MetS, including cen-
tral obesity [41], hyperglycemia [9], and dyslipidemia [42], have
beenincreasingly linked to an elevated risk of developing lung can-
cer. These findings may also be the mechanisms underlying the as-
sociation between MetS and lung cancer risk.

This study possesses certain limitations. The meta-analysis con-
ducted on lung cancer mortality is constrained by the inclusion of
a limited number of studies, necessitating the need for additional
prospective cohort studies to authenticate the findings. Further-
more, caution must be exercised when interpreting the outcomes
of certain subgroup analyses due to the scarcity of available data-
sets pertaining to these subgroups, such as those involving studies
utilizing the IDF diagnostic criteria for MetS. Additionally, since lung
cancers of different histopathological type may have different bi-
ological features, the association between MetS and different his-
topathological type of lung cancer should be analyzed. However,
since data according to the histopathological type of lung cancer
were not reported in either of the included cohort studies, we were
unable to evaluate the outcomes according to the histopatholog-
ical type of lung cancer. Future studies are warranted in this regard.
Furthermore, it should be noted that although all the studies cho-
sen for analysis employed multivariate regression analysis, the pres-
ence of residual confounding factors, including the potential im-
pact of dietary [43] and other lifestyle factors [44] associated with
lung cancer risk, could not be entirely eliminated. Moreover, the
confounding factors adjusted in the original studies were different
among the included studies, which may also affect the results of
the meta-analysis. Lastly, due to the inclusion of observational
studies in this meta-analysis, it is not feasible to establish a causal
relationship between MetS and lung cancer solely based on these
findings.

Conclusion

According to the results of the meta-analysis, there appears to be
a potential correlation between the presence of MetS in adults and
an elevated incidence and mortality rate of lung cancer. These find-
ings indicate that MetS could potentially serve as a risk factor for
the occurrence of lung cancerin the adult population, thereby em-
phasizing the significance of implementing lung cancer screening
and prevention measures among individuals with MetS.
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This article was changed according to the erratum on
November 17, 2023.

Erratum

In the above-mentioned article, the authors Zhao Zhang and
Qinxiang Liu contributed equally. The affiliations of the co-
authors were corrected in the online version
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