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Objective: This study aims to discuss the dose-response relationship
between the Life's Essential 8 (LE8) score and chronic obstructive pulmonary
disease (COPD).

Methods: We screened data from the National Health and Nutrition Examination
Survey (NHANES) database for the years 2007-2018. Logistics regression
analysis and subgroup analysis were used to explore the relationship between
cardiovascular health (CVH) and COPD based on the LE8 score. Additionally,
restricted cubic spline (RCS) plots were drawn to visually display the dose-
response relationship.

Results: A total of 12,517 participants were included, of which 835 had
COPD. After multivariable adjustment, the LE8 score was found to be
linearly and inversely associated with the risk of developing COPD. A similar
relationship was observed in the scores for health behavior factors, whereas the
relationship was weaker for health factors. The RCS plots visually demonstrated
the aforementioned dose-response relationship. Moreover, subgroup analyses
showed that this relationship remained robust across different groups.

Conclusion: LE8 scores are inversely and linearly associated with the risk of
developing COPD. Higher LE8 scores can reduce the risk of developing COPD in
individuals over 40 years old, especially concerning health behavior factors.

KEYWORDS

CVH, COPD, dose-response relationship, LE8 score, health behavioral factors, health
factors

1 Introduction

Cardiovascular] health (CVH) is particularly important for human lifespan and quality
of life. Cardiovascular disease (CVD) is a prevalent and high-mortality chronic disease
worldwide, affecting over 500 million people globally, with approximately 20 million
deaths attributed to it each year (1). In 2010, the American Heart Association (AHA)
first introduced Life’s Simple 7 as the criteria for describing CVH, which includes physical
activity, smoking, diet, body mass index, blood glucose, blood lipids, and blood pressure
(2). In 2022, sleep health was added to Life’s Simple 7 score, which was renamed Life’s
Essential 8 (LE8) score (3). Up to now, LE8 score, which has been proven to be associated
with the incidence and mortality of various diseases (4-7). Therefore, it is evident that
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the LE8 score can better assess CVH status, which is advantageous
for analyzing the dose-response relationship between CVH
and diseases.

Chronic obstructive pulmonary disease (COPD) is a common
chronic respiratory disease characterized by persistent and
irreversible airflow limitation (8). Currently, according to statistics,
it has become the fourth leading cause of death globally, with
projections indicating that by 2030 it will rise to the third
leading cause of death (9, 10). Most people are diagnosed over
the age of 40 years (11). COPD and CVD often coexist, with
their pathophysiology mutually influencing each other (12). CVD
causes dyspnoea (heart failure leading to pulmonary oedema) and
reduces exercise capacity (13, 14). Therefore, it may lead to the
development or acute exacerbation of COPD. Previous study has
shown that patients with ischemic heart disease (IHD) combined
with COPD have poorer exercise capacity and are more prone to
acute exacerbations of respiratory difficulties compared to those
with COPD alone. Additionally, the combination of IHD and
COPD increases the risk of patients mortality (15). Therefore,
we can see that there exists a complex interaction between CVD
and COPD.

In conclusion, there exists a certain degree of correlation
between CVH and COPD. But so far, no studies have explored
the dose-response relationship between CVH and the risk of
developing COPD. Therefore, based on the National Health and
Nutrition Examination Survey (NHANES) database, utilizing the
LE8 score, we investigated the dose-response relationship between
CVH and COPD. Our research findings can provide reference for
clinical practice and individual lifestyle behaviors, with the aim of
improving people’s quality of life and health.

2 Research design and methods

2.1 Study population

FNHANES database
Default.aspx) through complex sampling design and weighting

(https://wwwn.cdc.gov/nchs/nhanes/

methods to obtain a nationally representative sample. NHANES
operates on a 2-year cycle, surveying approximately 5,000
individuals nationally each year. Therefore, it has advantages
such as rich information sources, extensive tracking data,
diverse content, and authentic data. All participants signed
informed consent forms provided by the NHANES Ethics
Review Committee.

We selected the 2007-2018 NHANES database population (n
= 59,842). The following relevant data were excluded: (1) Missing
LE8 score (n = 3,235); (2) <40 years old (n = 35,572); (3) Pregnant
or with a tumor at the time of the cross-sectional survey (n =
2,793); (4) Missing values for other relevant variables (n = 5,725).
Ultimately, we included 12,517 participants for analysis, 835 of
whom had COPD (Figure 1).

2.2 Definition of COPD

COPD was judged based on pulmonary function tests, COPD
questionnaire reports (MCQ160G, MCQ160P) and medication use.
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FIGURE 1
Study population screening process.

COPD was judged to be included in the study if one of the following
three items were met. As follows:

1. FEV1/FVC <0.7 after inhaled bronchodilators.

2. Have you been diagnosed with emphysema in the past.

. Are COPD medications used (leukotriene regulators, inhaled
corticosteroids, selective phosphodiesterase-4 inhibitors, mast
cell stabilizers)? In addition, they have a history of smoking or
chronic bronchitis and are over 40 years old.

2.3 Description of CVH

In this study, CVH was described using a LE8 score according
to the AHA definition (3). The LE8 score is composed of
health behavior factors (physical activity, smoking, diet, and sleep
disorders) and health factors (blood sugar, lipids, blood pressure
and body mass index). Each of these 8 indicators is assigned a score
ranging from 0 to 100. The LE8 score is the average of the scores
obtained for each item added together. Detailed algorithms for
calculating the LE8 scores for each of the metrics to NHANES data
have been previously published (3, 16, 17). Based on the total score,
the LE8 score is categorized into high level (80-100), moderate level
(50-79), and low level (0-49) (3).

2.4 Research variables

Demographic variables included age (40-64 or >65 years),
sex (Male or Female), race (White or Other), and marriage
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TABLE 1 Baseline characteristics of the study population.

10.3389/fmed.2025.1446782

Variable Total Non-COPD COPD P ‘
Age group (%) <0.001
40-64 8,726 (75.83) 8,246 (76.55) 480 (65.05)

>65 3,791 (24.17) 3,436 (23.45) 355 (34.95)

Sex (%) 0.04
Female 6,505 (53.13) 6,136 (53.58) 369 (46.37)

Male 6,012 (46.87) 5,546 (46.42) 466 (53.63)

Race (%) <0.001
Other 6,954 (27.47) 6,643 (28.08) 311 (18.28)

White 5,563 (72.53) 5,039 (71.92) 524 (81.72)

Marital status (%) 0.02
Married/Living with Partner 7,896 (68.31) 7,421 (68.54) 475 (64.83)

Never married 1,069 (7.64) 1,007 (7.75) 62 (6.00)

Widowed/Divorced/Separated 3,552 (24.05) 3,254 (23.71) 298 (29.17)

Education (%) <0.001
High school diploma 2,931 (24.51) 2,713 (24.33) 218 (27.14)

Lower than high school 3,019 (14.80) 2,757 (14.27) 262 (22.69)

More than high school 6,567 (60.70) 6,212 (61.41) 355 (50.17)

Poverty income ratio (%) <0.001
<13 3,580 (17.89) 3,254 (17.25) 326 (27.48)

1.3-35 4,746 (34.04) 4,434 (33.79) 312 (37.80)

>3.5 4,191 (48.06) 3,994 (48.96) 197 (34.72)

Insurance (%) 0.14
No 2,028 (12.62) 1,940 (12.78) 88 (10.19)

Yes 10,489 (87.38) 9,742 (87.22) 747 (89.81)

Life’s Essential 8 (LE8) score (%) <0.001
Low (0-49) 2,110 (13.58) 1,845 (12.75) 265 (25.99)

Moderate (50-79) 8,629 (68.12) 8096 (68.10) 533 (68.48)

High (80-100) 1,778 (18.30) 1741 (19.16) 37 (5.53)

(Married/Living with Partner, Widowed/Divorced/Separated or
Never married). Socioeconomic variables included education level
(Lower than high school, High school diploma or More than
high school), Poverty Income Ratio (PIR) (<1.3, 1.3-3.5 or
>3.5), and family insurance (With or Without). PIR ranged
from 0 (no family income) to 5 (family income at least five
times the annual federal poverty level). Environmental exposure
variables included blood lead ([0.05, 0.9], [0.9, 1.34], [1.34,
2.04], [2.04, 38.9]) and blood mercury ([0.11, 0.47], [0.47, 0.88],
[0.88, 1.77], [1.77, 85.7]). In addition, asthma (No or Yes)
is included.

2.5 Statistical analysis

The NHANES database used a complex sampling design and
constructed sample weights to obtain a nationally representative
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sample. Appropriate weights were selected based on the research
factors and outcomes of this study, and the following statistical
analyses were based on the weighting of the data. All statistical
analyses were performed using R software version 4.2.1, and a
two-tailed P < 0.05 was considered statistically significant. The
variables of our study were converted into categorical variables,
expressed as percentages, and compared between groups using chi-
square test. Subsequently, we analyzed the relationship between
LE8 scores and COPD by using propensity score matching
(PSM) to match the three levels of LE8 scores two by two
so that the differences between groups were as consistent as
possible. In order to try to satisfy the matching principles
of PSM (maximum use of sample size and consistency of
covariates between groups), we found that LE8 scores were
best analyzed after several attempts to match low and moderate
LE8 scores in a 1:1 ratio, and moderate and high LE8 scores
in a 2:1 ratio. Simultaneously, logistic regression analysis was
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TABLE 2 Association between the LE8 score and Chronic obstructive pulmonary disease (COPD).

Model 10R (95%CI) P-value Model20R (95%CI) P-value Model30R (95%CIl) P-value
LE8 score
Low (0-49) reference / reference / reference /
Moderate (50-79) 0.49 (0.41, 0.60) <0.001 0.51 (0.41, 0.62) <0.001 0.55 (0.45, 0.67) <0.001
High (80-100) 0.14 (0.09, 0.23) <0.001 0.16 (0.10, 0.27) <0.001 0.18 (0.11, 0.31) <0.001
P for trend <0.001 / <0.001 / <0.001 /
Health behaviors score
Low (0-49) reference / reference / reference /
Moderate (50-79) 0.53 (0.42,0.67) <0.001 0.55 (0.43,0.70) <0.001 0.58 (0.46,0.74) <0.001
High (80-100) 0.25 (0.19,0.33) <0.001 0.27 (0.19,0.37) <0.001 0.29 (0.21,0.40) <0.001
P for trend <0.001 / <0.001 / <0.001 /
Health factors score
Low (0-49) reference / reference / reference /
Moderate (50-79) 0.86 (0.66,1.11) 0.25 0.89 (0.68,1.15) 0.37 0.94 (0.72,1.24) 0.67
High (80-100) 0.54 (0.38,0.76) <0.001 0.62 (0.44,0.88) 0.01 0.67 (0.47,0.94) 0.02
P for trend <0.001 / 0.008 / 0.026 /

used to assess the odds ratio (OR) of LE8 scores to COPD in
terms of categorical variables and 95% confidence intervals (CI)
were calculated.

During the analysis process, we constructed three models.
Model 1 does not adjust any factors. Model 2 adjusts for sex,
age, race, education, and marriage. Model 3 adjusts the insurance
and PIR based on Model 2. Restricted cubic spline (RCS) is a
commonly used method for studying the non-linear relationship
between continuous variables and outcome variables, primarily
designed to reflect the trend between the two (P for non-
linear < 0.05 indicates a non-linear correlation; P for non-
linear > 0.05 suggests no non-linear correlation, meaning a
linear correlation in a sense). We further developed a RCS
to investigate the potential dose-response relationship between
LE8 scores and COPD. Conduct subgroup analysis by sex, age,
race, PIR, BMI, and education level to assess whether there
were any interaction effects on the aforementioned relationship.
Additionally, sensitivity analyses were performed by incorporating
factors such as blood lead, blood mercury, and asthma to
assess the robustness of the relationship between LE8 score
and COPD.

3 Results

3.1 Baseline characteristics

A total of 12,517 participants were included in the analysis,
835 of whom had COPD. From Table 1, we can see that
COPD is more likely to occur in people aged 45-64, with
high education, married/living with partner and family insurance,
and there is little difference in incidence between genders. LE8
score, an international measure of CVH, is more likely to
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develop COPD at moderate levels (50-79) and lowest at high
levels (80-100).

3.2 PSM and analyzing results

To ensure that baseline characteristics were as consistent as
possible between groups, we applied PSM to match each pair
of LE8 score levels. Before matching, apart from sex and age,
there were significant differences in marriage, race, PIR, education
level, and household insurance between the low and moderate
LE8 score groups (P < 0.05). However, after 1:1 PSM, there were
2,098 participants in each of the low and moderate LE8 score
groups, and there were no statistically significant differences in
baseline characteristics between the two groups (P > 0.05) (see
Supplementary Table 4). Logistic regression analysis was then used
to compare the risk of COPD occurrence between the low and
moderate LE8 score groups. The results indicated that the risk
for COPD in the moderate LE8 score group was 61% lower than
in the low LE8 score group [OR (95% CI) 0.39 (0.29, 0.53], P
< 0.0001) (see Supplementary Table 6). Between moderate and
high levels, the baseline difference before matching was large
(P < 0.05), and after multiple PSM attempts, we found that
the best results were obtained with a 2:1 matching ratio, with
3,580 and 1,790 participants in each of the moderate and high
level groups, with no statistical difference in the distribution
of the remaining factors between the two groups (P > 0.05),
with the exception of marriage (see Supplementary Table 5).
Differences in the risk of COPD occurrence between LE8 scores
in the moderate and high level groups were also compared
by logistic regression analysis. The results showed that the risk
of developing COPD was 58% lower at high levels than at
moderate levels [OR (95% CI) 0.42 (0.26, 0.67), P < 0.001]
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(see Supplementary Table 6). Thus, our post-PSM analysis showed
that the risk of COPD decreased with increasing levels of
LES8 score.

3.3 Association of LE8 score with COPD

As can be seen from Table 2, we divided LES8 score into three
groups [high level (80-100), moderate level (50-79), and low level
(0-49)] to explore its potential response relationship with COPD.
We found that the risk of COPD decreased as LE8 score levels
increased, regardless of sex, age, race, or socioeconomic status.
In the complete model, those with moderate LE8 score had a
45% lower risk of COPD compared to those with low LE8 score
[OR 0.55, 95%CI (0.45, 0.67), P < 0.001]. Those with high levels
of LE8 score had an 82% reduction in COPD risk [OR 0.18,
95%CI (0.11, 0.31), P < 0.001], and high levels had about 37%
more reduction than moderate levels. Figure 2A showed a linear
relationship between LE8 score and the risk of COPD occurrence
(P for non-linear = 0.09), with a gradual decrease in the risk
of COPD occurrence as LE8 score increased. The above results
indicate that CVH is closely associated with COPD, emphasizing
that maintaining a high level of LE8 score is beneficial in reducing
the risk of developing COPD.

3.4 Association of health behavior factors
with COPD

As can be seen in Table 2, all models showed a decreasing
trend in health behavior factor scores and COPD (P< 0.001). In
the full model, those with high levels of health behavior factor
scores had a 71% [OR 0.29, 95%CI (0.21, 0.40), P < 0.001] lower
risk of developing COPD compared to those with low levels of
health behavior factor scores. Figure 2B shows a linearly decreasing
relationship between the health behavior factor score and the risk
of COPD (P for non-linear = 0.19), emphasizing that a high level
of health behavior score in LE8 score is conducive to reducing the
risk of COPD.

3.5 Association of health factors with COPD

As can be seen from Table 2, all models show that the health
behavior factor in LE8 score is closely related to COPD. There was
no significant difference in the impact of low and moderate health
factor scores on COPD, while high health factor scores significantly
reduced COPD risk than low health factor scores. In the complete
model, those with high levels of health factors had a 33% [OR 0.67,
95%CI (0.47, 0.94), P = 0.02] lower risk of COPD compared to
those with low levels of health factors. Figure 2C shows that the
health factor score is negatively correlated with the risk of COPD
(P for non-linear = 0.004).
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FIGURE 2

The dose-response relationship between LE8 score (A), health
behavior factors score (B), health factors score (C), and Chronic
obstructive pulmonary disease (COPD).

3.6 Subgroup analysis and sensitivity
analyses

Subgroup analysis showed this decreasing relationship to
be robust and unaffected by gender, age, race, PIR, household
insurance, and education level (Table 3, P for interaction >0.05).
However, this relationship may not exist at the high school diploma
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TABLE 3 Subgroup analysis of the association between the LE8 score and Chronic obstructive pulmonary disease (COPD).

Character P for interaction
Sex 0.07
Female ref 0.46 (0.35,0.62) <0.001 0.19 (0.11,0.35) <0.001

Male ref 0.51 (0.38,0.68) <0.001 0.08 (0.04,0.17) <0.001

Age group 0.11
40-64 ref 0.48 (0.36,0.64) <0.001 0.11 (0.05,0.21) <0.001

>65 ref 0.53 (0.38,0.73) <0.001 0.29 (0.15,0.59) <0.001

Race 0.91
other ref 0.49 (0.35,0.68) <0.001 0.11 (0.05,0.27) <0.001

white ref 0.47 (0.38,0.60) <0.001 0.13 (0.08,0.23) <0.001

Education 0.05
High school diploma ref 0.78 (0.50,1.22) 0.27 0.53 (0.18,1.60) 0.26

Lower than high school ref 0.45 (0.31,0.67) <0.001 0.11 (0.03,0.38) <0.001

More than high school ref 0.43 (0.32,0.59) <0.001 0.11 (0.06,0.20) <0.001

Poverty income ratio 0.31
<13 ref 0.56 (0.37,0.83) 0.01 0.27 (0.11,0.63) 0.003

1.3-35 ref 0.43 (0.32,0.58) <0.001 0.14 (0.03,0.70) 0.02

>3.5 ref 0.75 (0.47,1.21) 0.24 0.17 (0.09,0.32) <0.001

Insurance 0.6
No ref 0.68 (0.37,1.25) 0.21 0.26 (0.03,2.37) 0.23

Yes ref 0.47 (0.38,0.58) <0.001 0.13 (0.08,0.21) <0.001

or in the uninsured group. Then, we conducted a sensitivity
analysis by including blood lead, blood mercury, and asthma.
After excluding participants with missing data, a total of 10,437
participants were included in the final analysis, with baseline
characteristics detailed in Supplementary Table 7. The final model
from the multivariate logistic regression analysis still demonstrated
a negative correlation between LE8 score and the risk of COPD
occurrence (P for trend < 0.0001, in Supplementary Table 8). The
RCS showed a non-linear decreasing relationship (non-linear P =
0.0417), which is not entirely consistent with previous results, but
the overall trend is similar (Figure 3).

4 Discussion

We utilized the NHANES database to conduct a cross-sectional
survey investigating the association and potential dose-response
relationship between LE8 score and COPD among middle-aged
and elderly individuals. In this demographic, regardless of age,
gender, race, marital status, or socioeconomic status, there is a
linear inverse relationship between LE8 scores and COPD. The LE8
consists of health behavior factors and health factors. A similar
relationship exists between health behavior scores and COPD.
However, the relationship weakens for health factors but remains
significant at higher percentiles.

The LE8 score can assess the status of CVH and is an ideal
metric for quantifying CVH. To the best of our knowledge,
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FIGURE 3
Sensitivity analysis of the dose-response relationship between LE8
score.

previous studies have shown that CVH described by LE8 score
is associated with a variety of diseases (non-alcoholic fatty
liver disease, chronic kidney disease, depression, and dementia)
(7, 16,
the dose-response relationship between LE8 scores and COPD.
And CVD and COPD occurs more often after middle age.

18, 19). However, there are no existing studies on
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Therefore, we explored the relationship between LE8 score and
COPD in middle-aged and elderly people for the first time in
conjunction with the NHANES database, going to fill this gap,
which can help guide the clinic to prevent the occurrence of
COPD at an early stage, and reduce the burden of healthcare for
the society.

Nowadays, the mechanism between LE8 score and COPD is not
clear. However, studies have shown that blood glucose, blood lipids,
body mass index, sleep and other metabolic indicators and lifestyle
are related to COPD or decreased lung function (20-25). It has been
shown that diabetic patients have poorer baseline lung function
than the general population and that for every 1 mmol/L increase
in fasting glucose, FVC, FEV1, FVC%, and FEV1% (indicators
of lung function) decrease by 25ml, 13ml, 0.71%—1.03%,
and 0.46%—0.72%, respectively (24). Hyperglycaemia induces
mitochondrial damage leading to oxidative stress generating
excess reactive oxygen species (ROS) causing lung injury (26).
Reduced levels of Nuclearfactor erythroidderived 2-like 2 (Nrf2)
in diabetic patients lead to a reduction in endogenous antioxidant
factors causing systemic oxidative stress (27). Smoking is the
most important environmental pathogen for COPD. Smoking
not only causes chronic inflammation that directly contributes to
COPD, but also reduces insulin action causing hyperglycaemia
in the body which indirectly leads to decreased lung function
(28). Body weight is strongly associated with COPD. A large
prospective study from China showed that low body mass index
or abdominal obesity increased the risk of COPD (25). Patients
with abdominal obesity have a high amount of visceral fat, which
is a pro-inflammatory mediator that attracts inflammatory cells
and amplifies the inflammatory process leading to alterations in
the structure of the small airways (29). Furthermore, underweight
individuals may have a predisposition to respiratory infections
and muscle loss to develop COPD (30). The LE8 score is a
composite indicator that includes all of these factors, and thus
is strongly associated with the presence of COPD. Additionally,
the LE8 score is closely related to CVH. Multiple studies have
indicated that CVD may physiologically influence the occurrence
of COPD (13, 14, 31, 32). CVD could lead to reduced pulmonary
vascular perfusion and hyperventilation, subsequently lowering gas
exchange efficiency and contributing to the development of COPD
(13, 14, 31, 32).

Studies have shown that several drugs are potential drugs for
the treatment of COPD (33-37). Xue et al. reviewed a number
of studies from 2008-2019 and found that statins can increase
exercise capacity and improve lung function in COPD patients
(33). Francesca et al. constructed a mouse model and found that
metformin prevented cigarette smoke-induced lung inflammation
delaying the progression of emphysema (34). Prolonged low-
or moderate-intensity physical activity is beneficial in COPD,
increasing aerobic capacity and improving resistance to fatigue
(37). However, most of the previous studies have focused on
the effect of individual treatment modalities on COPD and
lacked all-round lifestyle recommendations. The LE8 score is a
comprehensive, simple, and easily accessible indicator that can
be better applied to clinical practice. Our study found that LE8
score, as an ideal indicator of CVH, was linearly and negatively
correlated with COPD, and that maintaining a high level of LE8
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score could reduce the risk of COPD. LE8 score is helpful for
clinical assessment of the risk of COPD, which is conducive
to the development of effective lifestyle behaviors to reduce the
incidence of COPD and thus reduce the socio-economic burden.
Based on the detailed scoring criteria of the LE8 score, it is
evident that middle-aged and elderly individuals can significantly
reduce their risk of COPD by adopting: (1) A Mediterranean
diet pattern. (2) Maintaining sleep duration between 7 and <9h.
(3) Engaging in at least 150 min of moderate-intensity exercise
per week. (4). Keeping their body mass index (BMI) below 25.
(5) Reducing or avoiding smoking. (6) Ensuring that non-high-
density lipoprotein (HDL) cholesterol levels are below 3.4 mmol/L.
(7) Maintaining blood pressure at or below 120/80 mmHg. (8)
Keeping fasting blood glucose <5.6 mmol/L (or HbAlc <5.7%) for
those without a history of diabetes. (9) Keeping HbAlc <7% for
those with a history of diabetes. To facilitate these health practices,
we recommend that middle-aged and elderly individuals schedule
annual comprehensive health check-ups, including pulmonary
function tests, blood pressure, blood glucose, and lipid profile
measurements. Early detection and management of potential health
issues can help formulate personalized, actionable health advice for
preventing COPD.

This study includes a large nationally representative sample
and subgroup analysis, which has relatively stable results and
can be generalized to a wider population. For the first time,
the relationship between LE8 score and COPD was assessed,
and it was found that maintaining a high level of LE8 score
reduced the risk of developing COPD, identifying a potential
dose-response relationship between LE8 score and COPD, with
similar associations for health behavioral factor scores. Inevitably,
there are some limitations to this study. First, health behavior
factors were presented as self-reports, which may be subject to
recall bias and self-report bias. Second, our study was a cross-
sectional investigative study and therefore cannot demonstrate
causality and temporality between LE8 score and COPD. Third,
we studied people over 40 years of age, so the findings may
not be applicable to people under 40 years of age. While
the exclusion of people under the age of 40 may improve
the focus and statistical validity of the study, it may also
lead to limitations in the applicability and generalizability of
the findings to younger populations. Future studies may need
to balance these issues in their design to ensure that the
findings serve the public health needs of different age groups
more comprehensively.

5 Conclusion

The LE8 scores shows a linear inverse relationship with
the risk of developing COPD, with health behavior factors
demonstrating a similar relationship. However, this relationship
is weaker for health factors. Maintaining high LE8 scores can
reduce the risk of developing COPD. So LE8 score has the
potential to become a simple assessment tool for evaluating
the risk of COPD, but further research is needed to explore
the longitudinal and causal relationships between LE8 scores
and COPD.
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