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ABSTRACT

Background and Objectives: Dietary nutrition plays an essential role in the progression of
chronic obstructive pulmonary disease (COPD). This study aimed to use Chinese Healthy
Eating Index (CHEI) to evaluate dietary quality in COPD patients and investigate the
relationship between dietary quality and COPD disease severity. Methods and Study
Design: A total of 525 COPD inpatients were collected from December 1st, 2022, to
December 1st, 2023. The dietary intake was collected through food frequency questionnaires
(FFQ), and diet quality was assessed by the CHEI. Modified Medical Research Council
Dyspnea Scale (MMRC), the COPD assessment test (CAT), and Global Initiative for
Obstructive Lung Disease (GOLD) stage were used to assess disease severity. Multivariable
logistic regression was used to analyze the association between the total CHEI score, and its
component scores and COPD disease severity. Results: The CHEI score with COPD patients
is 56.75+8.89. The CAT score of the low CHEI group was'significantly higher than that of the
high CHEI group (p<0.05). Ordinal logistic regression analysis indicated that the group with
higher CHEI total scores was significantly associated with the low grade of mMMRC (OR:
0.982, 95%CI: 0.964, 1.000, p<0.05). And the_higher intake of tubers, whole grains and
mixed beans, and fish and seafood were all associated with lower mMRC grades (p<0.05).
Conclusions: COPD patients have poor dietary quality. High CHEI scores were associated
with the low mMRC grades. Patients with. COPD should be encouraged to maintain a good

quality diet to reduce the risk of disease exacerbation.
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INTRODUCTION

Chronic  obstructive pulmonary disease (COPD) is a heterogeneous lung condition
characterized by chronic respiratory symptoms (dyspnea, cough, expectoration) due to
persistent abnormalities of the airways (bronchitis, bronchiolitis) and/or alveoli (emphysema)
that often result in progressive airflow limitation.! It is estimated that about 3.5 million people
die of COPD each year worldwide and have become the world's fourth leading cause of
death.? Several studies have shown that the prevalence is significantly higher in patients > 40
years of age than in patients < 40 years of age, and that the prevalence of COPD increases

significantly with age.®*



The current routine treatment of COPD includes drug therapy, smoking cessation
counselling, and pulmonary rehabilitation therapy.> However, along with clinical treatment,
dietary and nutritional management has also entered the minds of researchers.® 7 In recent
years, there has been increasing evidence that diet and nutrition can be a variable factor in the
development and progression of COPD.% ° High consumption of vegetables, fruits, and whole
grains reduces the risk of developing COPD.1% ! Meanwhile, excessive intake of alcohol and
refined grains is associated with an increased risk of developing COPD.'? 13 Dietary intake is
not only associated with the risk of developing COPD, but at the same time, enhancing the
quality of a patient's diet may also improve the patient's nutritional status, reduce the number
of acute exacerbations, and decrease the economic burden.!* > Therefore, we will use a
complete and comprehensive dietary quality score to assess the dietary intake of COPD
patients more comprehensively and to make an overall judgement on their dietary quality.

Currently, dietary quality scores that have been used‘include. the Healthy Eating Index
(HELI), the Healthy Diet Indicator (HDI), the Diet Quality Index (DQI), and others. The HEI
was developed by the US Department of Agriculture (USDA) in 1995 and designed to assess
Americans' dietary intake and dietary quality.® Canada, Brazil, Australia and Thailand have
adapted HEI for their populations based on local dietary guidelines.t’'® Following the
revision of the Dietary Guidelines for Chinese Residents (DGC) in 2016, the Chinese Healthy
Eating Index (CHEI) was developed based on the HEI for a more effective assessment of the
dietary quality of Chinese people.®

The CHEI not only evaluates the dietary quality of healthy people,20 but also can be used
to study the relationship between diet and diseases, such as metabolic syndrome of
pregnancy,? diabetes,? and tumors.?® 2* However, CHEI has not been applied to patients with
respiratory diseases, especially COPD. Dietary quality assessment of patients with COPD can
help us to understand the dietary characteristics of patients and effectively guide them to
make rational food choices and nutritional adjustments. Therefore, the aim of this study was
to apply CHEI to evaluate dietary quality in patients with chronic obstructive pulmonary
disease and to investigate the relationship between dietary quality and COPD disease severity
in order to better guide the dietary intake of patients in the clinic and to help the recovery of
the disease.



MATERIALS AND METHODS

Study design and population

This is a cross-sectional study. The sample size was calculated a priori using N=. Based on
previous studies, the proportion of COPD patients with moderate disease severity was 56%.25
The significance level (o) was 0.05 and the statistical power (1-B) was 0.90. To account for
data exclusion, the final sample size was increased by 20%. A minimum of 377 subjects was
therefore required.

This study has been conducted including 536 patients with diagnoses of AECOPD from
December 1st, 2022, to December 1st, 2023, in Weifang No.2 People's Hospital, Shandong
Province, China. All the AECOPD patients were investigated, and those who did.not meet the
inclusion and exclusion criteria were excluded from the study, resulting in the inclusion of
525 patients (Figure 1). This study was reviewed and approved by the Ethics Committee of
the Medical Department of Qingdao University (QDU-HEC-2022277) and the Ethics
Committee of Weifang NO.2 People's Hospital (KY2023-030-01) and complied with the
Declaration of Ethical Principles for Medical Research in Helsinki. The study was registered
with the Chinese Clinical Trial Registry (No. ChiCTR2300069658). All patients provided
informed written consent.

All COPD patients received standardclinical treatment. Participants were eligible to be
included if they: 1) were aged 45 years or older; 2) had a COPD diagnosis, according to
GOLD-2025; 3) were in hospital; and 4) signed informed consent. The exclusion criteria were:
1) history of oncological disease or tuberculosis disease in the previous five years; 2) history
of severe cardiovascular diseases such as myocardial infarction, angina pectoris and heart
failure; 3)poor control of blood pressure (systolic blood pressure >170mmHg or diastolic
blood pressure:>100 mmHg) or blood glucose (fasting blood glucose >7.0mmol/L or
postprandial-blood glucose >10.0 mmol/L); 4) history of liver diseases, coagulation disorders,
ete. in the previous two years; 5) history of alcohol, drug abuse or other dependence within 2
years; 6)-incomplete dietary data or energy intake below 500 kcal/day or above 5000 kcal/day.

Data collection

Demographic characteristics of the participants such as age, gender, place of residence,
educational level and lifestyle habits (such as smoking) were collected through a
questionnaire. The physical examination was performed by professionally trained staff and
included measurements of height, weight, waist and hip circumferences. Body mass index
(BMI) was calculated as follows: BMI = weight (kg)/height (m).2® Waist Hip Ratio (WHR)



was calculated by dividing waist circumference by hip circumference. The modified Medical
Research Council Dyspnea Scale (nMRC) grades and the COPD assessment test (CAT) were
assessed by questionnaire. The mMRC is divided into five grades, 0-4. CAT scores range
from 0-40, with <20 being mild to moderate and >20 being severe and very severe.’
Information on the patient’s clinical case was collected, including comorbidities (hypertension
and diabetes) and lung function index, including forced expiratory volume in 1 s (FEV1),
forced vital capacity (FVC), the ratio of forced expiratory volume in 1 s and forced vital
capacity (FEV1/FVC), and the ratio of actual to predicted value of FEV1(FEV1%pred). The
degree of airflow obstruction was graded using the 2024 edition of the Global Initiative for
Obstructive Lung Disease (GOLD) guidelines.”

Dietary questionnaire and calculation of CHEI
The dietary questionnaire was used to conduct a dietary review. The food frequency
questionnaire (FFQ) was used to investigate the diet-of the study population in the last year,
which included the frequency of eating 92 foods (times/year, times/month, times/week,
times/day) and the average amount of food consumed per-serving (g). The questionnaire is
quoted from the simplified version of FFQ25.2” Before the commencement of the study, a
preliminary survey was conducted to familiarize us with the interview process and to
understand the local dialect. To standardize data collection procedures, our team conducted
mock interviews with 10 individuals (not included in the final sample) to refine question
delivery and timing. As the study region has unique linguistic characteristics, we verified that
all participants could fully understand the questions through this pilot phase. And the dietary
questionnaire was adapted in small parts to suit the area. We increased the types of wheat
flour-based foods in the region, increased the variety of clams and carp in aquatic products,
and decreased the variety of silver carp and perch. The daily intake of edible oil, edible salt
and added sugar was included in the survey. Subjects were excluded if their dietary
questionnaires were incomplete or if they reported energy intake below 500 kcal/day or above
5000 kcal/day due to possible errors in questionnaire responses or survey bias.?! 2

The CHEI was built on the Dietary Guidelines for Chinese (DGC-2016), and its reliability
and validity were evaluated.?® To ensure uniform energy and similar carbohydrates, proteins,
and fats, the standard portion sizes for each food group were calculated according to DGC-
2016. CHEI contains 17 food components, including 12 adequacy components: total grains,
whole grains and mixed beans, tubers, total vegetables, dark vegetables, fruits, dairy,
soybeans, fish and seafood, poultry, eggs, seeds and nuts, and five moderation/limitation



components: red meat, cooking oils, sodium, added sugars and alcohol. The sodium content
calculated in this study is only the sodium content in table salt, excluding sodium in other
foods and condiments. With the exception of fruit, cooking oils, and sodium, which had a
maximum score of 10, all the other components had a maximum score of 5. The scores for the
17 components of the CHEI are divided into four sections. Fruits, sodium and edible oils were
scored as 0, (0-5), (5-10) and 10 and scores for other food components were scored as 0, (O-
2.5), (2.5-5) and 5. The specific criteria and corresponding scores are delineated in
Supplementary tablel. The CHEI total score was the sum of scores for all 17 components,
ranging from O to 100 (highest diet quality).

Statistical analysis

Data analysis was performed using SPSS (IBM, version 22.0), and p < 0.05 was considered
statistically significant. Figures were performed using GraphPad Prism.(GraphPad Software,
version 9). The data were first tested for normality for the Kolmogorov-Smirnov test.
Quantitative data that conformed to a normal distribution were described as mean =+ standard
deviation (SD), and non-normal data were described by -media and quartile descriptions.
Categorical data were expressed as absolute. numbers and percentages. Multiple group
comparisons of quantitative data were” made using the One-way analysis of variance
(ANOVA). The Kruskal -Wallis H test was used to test multiple groups of categorical data.
Stratified analyses of gender and place of residence compared differences among the four
subgroups of CHEI. And a Trend test was added for differences between the three CHEI
groups and pulmonary function indices (FEV1, FVC, FEV1/FVC, FEV1%), CAT, mMRC,
and GOLD stage. Ordinal logistic regression was used to assess the association between the
total CHEI score or its component scores and mMMRC and GOLD stage. Binary logistic
regression was used to examine the relationship between the CHEI total score and its
component scores and the CAT groups (the 2 categories of CAT score). Potential confounders
incorporated into the adjusted models included age, gender, BMI, education level, place of

residence, smoking index, physical activity level and alcohol intake status.

RESULTS

Characteristics of the participants

Analyses were performed on 525 participants. The mean age of the enrolled population was
69.64+7.83 years. A total of 429(81.7%) were male. The BMI was 22.37+3.84 kg/m?. In this
study, former smokers were 49.0%, and current smokers were 22.8%. The study population



was characterized by moderate airflow limitation (FEV1 52.51423.69% pred). The FEV1
was 1.31+0.66 L, and the FVC was 2.6820.83 L. According to the GOLD stage, 38% of

COPD patients were level III, and 30.5% were level I1. In this study, 43.2% of COPD patients
had a MMRC score of level 3. The CAT score greater than 20 was 64% (Supplementary Table
2).

The CHEI scores of the participants

The total CHEI score for 525 patients with COPD was 56.75+8.89. The CHEI score ranged
from 31.56 to 87.64. Table 1 showed the fraction of each food component of CHEI and the
proportion of people in each component. In general, except for added sugars and alcohol,
most people did not meet the recommended values (receive the highest ingredient scores) for
the food categories in DGC-2016. The percentage of participants scoring zero on the seeds
and nuts section was 52.95%. Tubers, total vegetables, dark vegetables; fruits, soybeans, fish
and seafood, and poultry were the components ‘with relatively insufficient intake. The
proportion of participants receiving 0 to half total score for each of the seven components was
59.81%, 73.33%, 82.48%, 52.95%, 55.81%, 68.57%; 55.62%. At the same time, red meat was
the most serious component of overconsumption, with only 2.29% of patients getting a
perfect score. Furthermore, more than half of the participants were also consuming more than
the recommended amount of cooking oil and sodium. The vast majority of people scored high
on alcohol and added sugar intake.

Stratification analyzed by gender and residence showed that females scored higher than
males on whole grain-and mixed beans, fruits, cooking oils, and alcohol components (p
all<0.01). Meanwhile, patients residing in rural areas scored higher than those residing in
towns for whole grains and mixed beans (p<0.05), poultry (p<0.01), sodium (p<0.001), and
alcohol (p<0.01), with opposite results obtained for seeds and nuts (p<0.01) (Figure2).

The characteristics, lung function and disease state of the participants

The CHEI score was divided into three groups: low, middle, and high CHEI group. Table 2
indicated that compared to the low CHEI scores group, patients in the group with a high
CHEI score had higher body weight, higher BMI, higher hip circumference, lower waist-to-
hip ratio, and fewer current smokers and fewer people with hypertension (p<0.05). However,
there were no significant differences between the three groups in terms of age, gender and
place of residence, whether they lived alone or not, and Education level (p>0.05).



Table 3 indicated the CAT score of the low CHEI group was significantly higher than that
of the high CHEI group (p<0.05), but after grouping, there was no significant difference
among the three CHEI groups (p>0.05). No difference in lung function index FEV1, FVC,
FEV1/FVC, FEV1 (%pred), GOLD stage and mMRC were observed between the three
groups (p all >0.05).

CHEI scores and disease severity

Ordinal logistic regression analysis indicated that the group with higher CHEI total scores
was significantly associated with the low grade of mMMRC (OR: 0.982, 95%CI: 0.964, 1.000,
p<0.05). The results in Figure3B and Supplementary Table 3 showed a negative correlation
between whole grains and mixed beans (OR: 0.826, 95%CI: 0.753, 0:906, p<0.001), tubers
(OR: 0.896, 95%ClI: 0.818, 0.981, p<0.05), fish and seafood (OR: 0.862, 95% CI: 0.785,
0.947, p<0.01), red meat (OR: 0.892, 95%CI: 0.804, 0.990, p<0.05)-and mMRC grades.
However, sodium scores were positively correlated with mMRC grades (OR: 1.074, 95% CI:
1.022, 1.127, p<0.05).

Binary logistic regression showed no significant associations with CHEI scores and CAT
grades. Figure 3 D and Supplementary Table 4 revealed that higher intake of total vegetables
(OR: 0.765, 95%Cl: 0.624, 0.933, p<0.01), dark vegetables (OR: 0.754, 95%Cl: 0.601, 0.946,
p<0.05) were associated with lower CAT grades. As shown in Figure3E, F and
Supplementary Table 5, no significant association was found between CHEI score and GOLD
stage (p>0.05).

DISCUSSION
A total of 525 participants were included in this cross-sectional study. In this study, the
dietary quality of patients with COPD was comprehensively assessed using the CHEI, with a
mean of 56.75+8.89. Nuts and seeds, tubers, vegetables, fruits, soybeans, fish and seafood,
and poultry are the components with insufficient intake. Overall, the nutritional quality of
diets was poor in patients with COPD. Compared to the low CHEI scores group, patients in
the group with a high CHEI score had higher body weight, higher BMI, higher hip
circumference, lower waist-to-hip ratio, fewer current smokers, fewer people with
hypertension, and lower CAT scores. After adjusting for confounders, there was an
association between high CHEI score and low mMRC grades.

In this study, the age of patients with COPD was 69.64+7.83 years, and poor dietary
quality was found in this population assessed with the CHEI. This was similar to the results



assessed by the Alternative Healthy Eating Index (AHEI-2010).%° Among the 17 components
of the CHEI, seeds and nuts were the most deficient components. And tubers, vegetables,
fruits, soybeans, fish and seafood, and poultry are insufficient intake. The population included
in this study was middle-aged and older adults >45 years of age, and the mean age of COPD
patients was 69.64 + 7.83 years. Seeds and nuts, vegetables, and fruits may be related to oral
health problems in older adults, thereby affecting the choice of food, such as the reduced
function of chewing muscles due to decreased muscle strength, gum recession, and loose, lost,
and missing teeth.31*3 Moreover, inadequate intake of fruits and vegetables may be related to
older age as a function of declining gastrointestinal function as well as an individual's
socioeconomic circumstances.?* 3 And seeds and nuts are rich in fat, which may activate
inflammatory pathways, such as nuclear factor kappa-B (NF-xB) and toll-like receptor 4
(TLR4), leading to the triggering of increased respiratory symptoms.36:3’

At the same time, several studies have shown that a-high intake of vegetables, fish and
seafood is inversely associated with increased risk of COPD.%:3° And studies in China have
shown that intake of tubers, dairy products, and soya products is already low in the elderly
population.*®*2 This may be related to decreased digestive function and food intolerance due
to gastrointestinal dysmotility in the elderly.*® The majority of patients with COPD in our
study were also found to consume more than the recommended intake of red meat and
sodium. The evidence showed a positive association between increased intake of red meat and
sodium and the risk of developing COPD.** ** So further research is needed regarding dietary
recommendations for red meat'in COPD patients. This study found high sodium intake in
COPD patients, which may be related to a high-salt diet. Traditional Chinese dietary patterns,
which often emphasize salty flavors, combined with the age-related decline in taste sensitivity
among older adults, may collectively contribute to elevated salt consumption levels.*¢-*® And
the results of this study found that only 41.33% of the patients who received a full score in the
cooking oil group. This may be due to the increased intake of cooking oil and salt in the
elderly due to their diminished sense of taste.*°

Differences in scores for certain food components by gender and place of residence were
also found in our study. High intake of whole grains and mixed beans, and fruits and low
intake of cooking oils and alcohol among female patients may be due to the differences in
lifestyle habits and food choices.>® The observed variations in consumption of whole grains,
mixed beans, poultry, and alcohol across different residential settings, as identified through
stratified analysis. This may be due to the influence of the living environment and economic
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conditions.®® For example, people in rural areas with lower economic levels prefer less
expensive meat, e.g. poultry.

The results of the study showed that the CAT scores of the low CHEI group were
significantly higher than the high CHEI group. And based on logistic regression analyses, the
results illustrated that high CHEI scores reduce the probability of high mMRC grades. The
CAT and mMRC are important indicators for assessing the degree of disease and the quality
of life of patients with COPD.% % Therefore, we have inferred from the findings that a
healthy diet quality may reduce the risk of dyspnoea and disease exacerbation in patients with
COPD. Although the association between overall diet score and severity of chronic
obstructive pulmonary disease has been less well studied, evidence from epidemiological
studies suggests a relationship between dietary factors and lung function.®* A Mediterranean-
like dietary pattern, characterized by a high intake of fruit, vegetables, oily fish and whole
grains, is associated with preserved lung function.>® Moreover, in cross-sectional analyses of
the general population, an overall healthy diet as assessed by the HEI-2005 was positively
associated with the FEV1/FVC.%

Several mechanisms could explain the observed. association between dietary quality scores
and the severity of COPD. On the one hand, COPD is a chronic progressive disease
characterized by airflow limitation, which .is closely related to oxidative stress and
inflammation in the lungs.®” A higher diet-quality score, such as the Recommended Food
Score (RFS), alternate Mediterranean Diet Score (aMDS), and Alternate Healthy Eating Index
(AHEI), was associated with lower levels of oxidative stress and inflammation biomarkers.>®
% Thus, diets with higher CHEI scores may reduce COPD disease severity by reducing
oxidative stress and inflammation. On the other hand, the results of CHEI food fractions also
suggested -that food groups may contribute to the association with COPD. Tubers, whole
grains and mixed beans and vegetables are high in a variety of nutrients, including vitamins,
minerals, and dietary fiber, which can reduce the level of inflammation in the body, thus
improving the condition of the disease.®® ®* For example, vitamin C and vitamin E, which are
rich in vegetables and fruits and are common antioxidants, can increase serum glutathione
(GSH) levels and decrease superoxide dismutase (SOD) and malondialdehyde (MDA) levels,
thus exerting beneficial effects on COPD patients.®? ¢ Dietary fiber from whole grains and
mixed beans and tubers reduces serum levels of inflammatory markers such as C-reactive
protein (CRP), and interleukin-6 (IL-6).%* Fish and seafood are rich in protein, which
improves the nutritional status of the patient, and contain omega-3 polyunsaturated fatty acids
(n-3 PUFAs) and minerals that can play a role in reducing inflammation and
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immunomodulation in the body.%*%" For example, n-3 PUFAs can have beneficial effects on
COPD through the production of the pro-resolving mediators with anti-inflammatory actions,
such as resolvins and protectins.®® Therefore, patients with COPD should increase their intake
of whole grains and mixed beans, tubers, and aquatic products, consume red meat in
moderation, and reduce the intake of alcohol.

This study embodies several strengths and innovations. First, for the first time, the CHEI,
which is consistent with the recommendations of the DGC-2016, was used to investigate the
relationship between dietary quality and COPD progression and exacerbations in patients with
COPD. Second, a significant strength of this study is the timeliness of the dataset, which
covers dietary records collected between 2022 and 2023. Finally, the results of analyses of the
food components of the CHEI may also reflect the quality of dietary“patterns and provide
clues for guiding patients to eat properly. However, this study has some limitations. Firstly,
this study used a cross-sectional design, which is statistically less efficient compared to cohort
studies, and does not allow for direct and definite causal conclusions to be drawn. Second, the
FFQ may be affected by regional and seasonal variations. Recall bias may exist in dietary
surveys. Thirdly, although we have controlled for a large number of confounders in our
analysis, there are still other unincluded confounders that may have affected the results of this
study. And the data presented in this paper came from only a limited number of patients in
one center. Therefore, these findings can only.reflect the dietary quality of COPD patients in
the region. A nationwide analysis of patients' dietary quality would require full integration of
data from multiple centers to continue to expand the sample size.

Conclusion

In conclusion, '\COPD patients have poor dietary quality within our study area. We
recommend-that male patients increase their intake of coarse cereals and fruits, and that
patients living in urban areas reduce their intake of alcohol and cooking oils. Good dietary
quality plays an important role in the progress of COPD. CHEI total score and scores of each
food component showed that the inclusion of tubers, whole grains and mixed beans, fruits,
vegetables, and fish and seafoods in the diet of COPD patients may have a beneficial effect on
reducing disease severity in COPD. The patients with COPD should be encouraged to follow
DGC-2016 to optimize their diet. Efforts should also be made to maintain a good quality of
overall diet to realize the potential of dietary factors in reducing the risk of disease

exacerbation.



12

SUPPLEMENTARY MATERIALS

All supplementary materials are available upon request to the editorial office.

CONFLICT OF INTEREST AND FUNDING DISCLOSURE

The authors declare no conflict of interest.

No funding was received for this study.

REFERENCES

1.

10.

11.

Celli B, Fabbri L, Criner G, Martinez FJ, Mannino D, Vogelmeier C, et al. Definition and
Nomenclature of Chronic Obstructive Pulmonary Disease: Time for Its Revision. American journal of
respiratory and critical care medicine. 2022;206:1317-25. doi: 10.1164/rccm.202204-0671PP.

World Health Organization. Chronic obstructive pulmonary disease (COPD)/[EB/OL]. (2024-11-06)
https://www.who.int/news-room/fact-sheets/detail/chronic-obstructive-pulmonary-disease-(copd).
Kotaki K, Ikeda H, Fukuda T, Yuhei K, Yuki F, Kawasaki M, et al. Trends in'the prevalence of COPD
in elderly individuals in an air-polluted city in Japan: a cross-sectional study. International journal of
chronic obstructive pulmonary disease. 2019;14:791-8. doi: 10.2147/copd.S189372.

Varmaghani M, Dehghani M, Heidari E, Sharifi F, Moghaddam-SS, Farzadfar F. Global prevalence of
chronic obstructive pulmonary disease: systematic review and meta-analysis. Eastern Mediterranean
health journal = La revue de sante de la Mediterranee:orientale = al-Majallah al-sihhiyah li-sharqg al-
mutawassit. 2019;25:47-57. doi: 10.26719/emhj.18.014.

Labaki WW, Rosenberg SR. Chroni¢c Obstructive Pulmonary Disease. Annals of Internal Medicine.
2020;173:1TC17-1TC32. doi: 10.7326/AITC202008040.

Scoditti E., Massaro M., Garbarino S., Toraldo D.M. Role of Diet in Chronic Obstructive Pulmonary
Disease Prevention.and Treatment. Nutrients. 2019;11:1357. doi: 10.3390/nu11061357.

Itoh M., Tsuji T., Nemoto K., Nakamura H., Aoshiba K. Undernutrition in patients with COPD and its
treatment. Nutrients. 2013;5:1316-1335. doi: 10.3390/nu5041316.

van lersel LEJ; Beijers R, Gosker HR, Schols A. Nutrition as a modifiable factor in the onset and
progression of pulmonary function impairment in COPD: a systematic review. Nutrition reviews.
2022;80:1434-44. doi: 10.1093/nutrit/nuab077.

AlmagroP, Castro A. Helping COPD patients change health behavior in order to improve their quality
of life. International journal of chronic obstructive pulmonary disease. 2013;8:335-45. doi:
10.2147/copd.S34211.

Kaluza J, Larsson SC, Orsini N, Linden A, Wolk A. Fruit and vegetable consumption and risk of
COPD: a prospective cohort study of men. Thorax. 2017;72:500-9. doi: 10.1136/thoraxjnl-2015-
207851.

Tabak C, Smit HA, Heederik D, Ocké MC, Kromhout D. Diet and chronic obstructive pulmonary
disease: independent beneficial effects of fruits, whole grains, and alcohol (the MORGEN study).


https://www.who.int/news-room/fact-sheets/detail/chronic-obstructive-pulmonary-disease-(copd).

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

13

Clinical and experimental allergy : journal of the British Society for Allergy and Clinical Immunology.
2001;31:747-55. doi: 10.1046/].1365-2222.2001.01064.X.

Zheng PF, Shu L, Si CJ, Zhang XY, Yu XL, Gao W. Dietary Patterns and Chronic Obstructive
Pulmonary Disease: A Meta-analysis. Copd. 2016;13:515-22. doi: 10.3109/15412555.2015.1098606.
Sisson JH, Stoner JA, Romberger DJ, Spurzem JR, Wyatt TA, Owens-Ream J, et al. Alcohol intake is
associated with altered pulmonary function. Alcohol (Fayetteville, NY). 2005;36:19-30. doi:
10.1016/j.alcohol.2005.05.002.

Li M, Zhao L, Hu C, Li Y, Yang Y, Zhang X, et al. Improvement of Lung Function by Micronutrient
Supplementation in Patients with COPD: A Systematic Review and Meta-Analysis. Nutrients.
2024,16:1028. doi: 10.3390/nu16071028.

Hoong JM, Ferguson M, Hukins C, Collins PF. Economic and operational burden associated with
malnutrition in chronic obstructive pulmonary disease. Clinical Nutrition. 2017 Aug;36:1105-1109.
doi: 10.1016/j.cInu.2016.07.008.

Arvaniti F, Panagiotakos DB. Healthy indexes in public health practice and research: a review. Critical
reviews in food science and nutrition. 2008;48:317-27. doi: 10.1080/10408390701326268.

Woodruff SJ, Hanning RM. Development and implications of a revised Canadian Healthy Eating Index
(HEIC-2009). Public health nutrition. 2010;13:820-5. doi: 10.1017/s1368980009993120.

Roy R, Hebden L, Rangan A, Allman-Farinelli M. The development, application, and validation of a
Healthy eating index for Australian Adults (HEIFA-2013). Nutrition (Burbank, Los Angeles County,
Calif). 2016;32:432-40. doi: 10.1016/j.nut.2015.10.006.

Yuan YQ, Li F, Dong RH, Chen JS, He GS, Li SG, et al. The Development of a Chinese Healthy
Eating Index and Its Application in the General Population. Nutrients. 2017;9:977. doi:
10.3390/nu9090977.

Huang L, Jiang Y, Sun Z, Wu Y, Yao C, Yang L, et al. Healthier Dietary Patterns Are Associated with
Better Sleep Quality among Shanghai Suburban Adults: A Cross-Sectional Study. Nutrients.
2024;16:1165. doi: 10:3390/nu16081165.

Wu H, Yi MH{'Liu'BG, Xu Y, Wu Q, Liu YH, et al. Association of gestational metabolic syndrome
with ~the Chinese Healthy Eating Index in mid-pregnancy: a cross-sectional study. Nutrition &
metabolism. 2024,21:8. doi: 10.1186/512986-024-00780-5.

Zhang Z, Liu F, Yin X, Wu B, Li H, Peng F, et al. Chinese Healthy Eating Index (CHEI) and risk of
diabetes.in Chinese adults: a prospective cohort study. European journal of nutrition. 2024;63:939-49.
doi: 10.1007/s00394-023-03321-7.

Zhang W, He Y, Chen F, Wang C, Kang X, Peng Y, et al. Chinese Dietary Indices and Glioma: New
Insights of a Case-Control Study in the Chinese Population. Nutrients. 2023;15:3602. doi:
10.3390/nu15163602.

Li Z, Qian L, Chu J, Liu Y, Maitiniyazi G, Chen Y, et al. Diet Is Associated with Frailty in Lung
Cancer: A Possible Role of Gut Microbiota. Nutrients. 2023;15:4298. doi: 10.3390/nu15194298.



25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

14

Overbeek JA, Penning-van Beest FJ, Balp MM, Dekhuijzen PN, Herings RM. Burden of Exacerbations
in Patients with Moderate to Very Severe COPD in the Netherlands: A Real-life Study. Copd.
2015;12:132-43. doi: 10.3109/15412555.2014.898053.

Beifan Z, Coorperative Meta-Analysis Group Of China Obesity Task Force. Predictive values of body
mass index and waist circumference to risk factors of related diseases in Chinese adult population.
Chinese Journal of Epidemiology. 2002;23:5-10.
https://kns.cnki.net/kcms2/article/abstract?v=qAFzQoAYOgTDn1FeKRdzW43XhXNpNMscqWGc5A
FG4mYGCKZibSKZRRgKA _SY_fdRh_nT56xDHpqr0So6gJE5apMrae4F1Y8CQ-_aTSmk3QsjoPmp-
CHBYfTXHI7pWPBRKk2QKCIdIFAcLUZ8UXDr490V_KsyMRVz6BPY 011Qjodkdd0ulWKgiw==&uni
platform=NZKPT&language=CHS

Jian G. Association of dietary patterns and physical activities with total body fat proportions and
metabolic syndrome among middle - aged and elderly people : A cross - sectional study 2012.
https://kns.cnki.net/kcms2/article/abstract?v=qAFzQoAYOgSqVLjHgG4SreJzxk0oY murFC5pjo9zy0x
bC56k971WxC4NohdZ5h3tAe5XKgtO7XNOvYdYgoQJcEb3i5gsVMIgjdL YT 7vspsG5zzB4fcpejGJns
fxIDhhJdcwxZRs_aFwMAItDugmP0On84h8ZcxwglRHjgdanoRQAFvwNQz4amfiw==&uniplatform=N
ZKPT&language=CHS

Lo K, Liu Q, Madsen T, Rapp S, Chen JC, Neuhouser-M, et al. Relations of magnesium intake to
cognitive impairment and dementia among participants in:the Women's Health Initiative Memory
Study: a prospective cohort study. BMJ open. 2019;9:e030052. doi: 10.1136/bmjopen-2019-030052.
Yuan YQ, Li F, Wu H, Wang YC, Chen JS, He GS, et al. Evaluation of the Validity and Reliability of
the Chinese Healthy Eating Index. Nutrients. 2018;10:114. doi: 10.3390/nu10020114.

Ducharme-Smith K, Mora-Garcia G, de Castro Mendes F, Ruiz-Diaz MS, Moreira A, Villegas R, et al.
Lung function, COPD and Alternative Healthy Eating Index in US adults. ERJ open research.
2021;7:00927-2020. doi: 10.1183/23120541.00927-2020

Beaudette JR, Fritz PC, Sullivan'PJ; Ward WE. Oral Health, Nutritional Choices, and Dental Fear and
Anxiety. Dentistry journal. 2017;5:8. doi: 10.3390/dj5010008.

Cichero JAY. Age-Related Changes to Eating and Swallowing Impact Frailty: Aspiration, Choking
Risk,“Modified. Food Texture and Autonomy of Choice. Geriatrics (Basel, Switzerland). 2018;3:69.
doi: 10.3390/geriatrics3040069.

Liu.M, Liu B, Shen J, Qian S, Lai H, Yuan C, et al. Low energy intake and nutritional maladaptation in
terminal ~stage IV periodontitis. Journal of clinical periodontology. 2024;51:1147-56. doi:
10.1111/jcpe.14022.

Mauramo E, Salmela J, Bogl LH, Lallukka T, Kanerva N. Multiple socioeconomic circumstances and
trajectories of fruit and vegetable consumption: the Helsinki Health Study. Scandinavian journal of
public health. 2023;51:1144-52. doi: 10.1177/14034948221094430.

Li P, Zhu W, Ding J, Lei F. Study of Helicobacter pylori infection in patients with chronic atrophic
gastritis and its relationship with lifestyle habits and dietary nutrient intake: A retrospective analysis.
Medicine. 2024;103:e36518. doi: 10.1097/md.0000000000036518.


https://kns.cnki.net/kcms2/article/abstract?v=qAFzQoAYOgTDn1FeKRdzW43XhXNpNMscqWGc5A
https://kns.cnki.net/kcms2/article/abstract?v=qAFzQoAYOgSqVLjHgG4SreJzxk0oYmurFC5pjo9zy0x

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

15

Milanski M, Degasperi G, Coope A, Morari J, Denis R, Cintra DE, et al. Saturated fatty acids produce
an inflammatory response predominantly through the activation of TLR4 signaling in hypothalamus:
implications for the pathogenesis of obesity. The Journal of neuroscience: the official journal of the
Society for Neuroscience, 2009;29:359-370. doi: 10.1523/JNEUROSCI.2760-08.20009.

Williams LM. Hypothalamic dysfunction in obesity. The Proceedings of the Nutrition Society,
2012;71:521-533. doi: 10.1017/S002966511200078X.

Zhai H, Wang Y, Jiang W. Fruit and Vegetable Intake and the Risk of Chronic Obstructive Pulmonary
Disease: A Dose-Response Meta-Analysis of Observational Studies. BioMed research cinternational.
2020;2020:3783481. doi: 10.1155/2020/3783481.

Varraso R, Barr RG, Willett WC, Speizer FE, Camargo CA, Jr. Fish intake and risk of chronic
obstructive pulmonary disease in 2 large US cohorts. The American journal of clinical nutrition.
2015;101:354-61. doi: 10.3945/ajcn.114.094516.

Zhang S, Wang L, Jia X, Zhang J, Jiang H, Li W, et al. A Comparison between Dietary Consumption
Status and Healthy Dietary Pattern among Adults Aged 55 and Older in China. Nutrients.
2022;14:2778. doi: 10.3390/nu14132778.

Wang L, Ouyang Y, Jiang H, Zhang B, Wang H, Zhang J, et al. [Seculartrends in food intakes among
the elderly aged 60 and older in nine provinces in China from 1991 to 2015]. Wei sheng yan jiu =
Journal of hygiene research. 2022;51:24-31. doi: 10.19813/j.cnki:weishengyanjiu.2022.01.005.

Wu Y, Sheng H, Dai N, Gu Y, Zhang N, Cui L, et al. [Relationship between dairy and product
consumption and the high-risk of cardiovascular, diseases of 35-75 years old residents in 6 districts of
Jiangsu Province from 2015 to 2017]. Wei sheng yan jiu = Journal of hygiene research. 2022;51:975-
80. doi: 10.19813/j.cnki.weishengyanjiu.2022.06.019.

Gidwaney NG, Bajpai M, Chokhavatia SS. Gastrointestinal Dysmotility in the Elderly. Journal of
clinical gastroenterology. 2016;50:819-27. doi: 10.1097/mcg.0000000000000650.

Kaluza J, Harris H, Linden A, Wolk A. Long-term unprocessed and processed red meat consumption
and risk of chronic abstructive pulmonary disease: a prospective cohort study of women. European
journal of nutrition. 2019;58:665-72. doi: 10.1007/s00394-018-1658-5.

Hirayama F, Lee AH, Oura A, Mori M, Hiramatsu N, Taniguchi H. Dietary intake of six minerals in
relation to the risk of chronic obstructive pulmonary disease. Asia Pacific journal of clinical nutrition.
2010;19:572-7. doi:

Nusbaum™ NJ. Aging and sensory senescence. Southern medical journal. 1999;92:267-75. doi:
10.1097/00007611-199903000-00002.

Doty RL. Age-Related Deficits in Taste and Smell. Otolaryngologic clinics of North America.
2018;51:815-25. doi: 10.1016/j.0tc.2018.03.014.

Fang K, He Y, Fang Y, Lian Y. Dietary Sodium Intake and Food Sources Among Chinese Adults: Data
from the CNNHS 2010-2012. Nutrients. 2020;12;453. doi: 10.3390/nu12020453.

Sgdal ATT, Singh PB, Skudutyte-Rysstad R, Diep MT, Hove LH. Smell, taste and trigeminal disorders
in a 65-year-old population. Bmc Geriatrics. 2021;21:300. doi: 10.1186/s12877-021-02242-6.



50.

51.

52.

53.

54,

55.

56.

57.

58.

59.

60.

61.

62.

16

Sob C, Siegrist M, Hartmann C. The Positive Eating Scale: Associations with eating behavior, food
choice, and body mass index. Eating behaviors. 2023;48:101706. doi: 10.1016/j.eatheh.2023.101706.
Global, regional, and national comparative risk assessment of 79 behavioural, environmental and
occupational, and metabolic risks or clusters of risks, 1990-2015: a systematic analysis for the Global
Burden of Disease Study 2015. Lancet (London, England). 2016;388:1659-724. doi: 10.1016/s0140-
6736(16)31679-8.

Bestall JC, Paul EA, Garrod R, Garnham R, Jones PW, Wedzicha JA. Usefulness of the Medical
Research Council (MRC) dyspnoea scale as a measure of disability in patients with chronic obstructive
pulmonary disease. Thorax. 1999;54:581-6. doi: 10.1136/thx.54.7.581.

Jones PW, Tabberer M, Chen WH. Creating scenarios of the impact of COPD and their relationship to
COPD Assessment Test (CAT™) scores. BMC pulmonary medicine. 2011;11:42 .doi: 10.1186/1471-
2466-11-42.

Fekete M, Csip6 T, Fazekas-Pongor V, Bélint M, Csizmadia Z, Tarantini S, et.al. The Possible Role of
Food and Diet in the Quality of Life in Patients with COPD-A"State-of-the=Art Review. Nutrients.
2023;15:3902. doi: 10.3390/nu15183902.

Cho Y, Chung HK, Kim SS, Shin MJ. Dietary patterns and pulmonary function in Korean women:
findings from the Korea National Health and Nutrition-Examination Survey 2007-2011. Food and
chemical toxicology : an international journal published for the British Industrial Biological Research
Association. 2014;74:177-83. doi: 10.1016/j.fct.2014.09.014.

Root MM, Houser SM, Anderson JJ, Dawson HR. Healthy Eating Index 2005 and selected
macronutrients are correlated with improved lung function in humans. Nutrition research (New York,
NY). 2014;34:277-84. doi: 10.1016/j.nutres.2014.02.008.

Xu J, Zeng Q, Li S, Su Q,Fan H. Inflammation mechanism and research progress of COPD. Frontiers
in immunology. 2024;15:1404615. doi: 10.3389/fimmu.2024.1404615.

Kim JY, Yang YJ, Yang YK, Oh SY, Hong YC, Lee EK, et al. Diet quality scores and oxidative stress
in Korean adults. Eurgpean journal of clinical nutrition. 2011;65:1271-8. doi: 10.1038/ejcn.2011.120.
Fung TT, McCullough ML, Newby PK, Manson JE, Meigs JB, Rifai N, et al. Diet-quality scores and
plasma concentrations of markers of inflammation and endothelial dysfunction. The American journal
of clinical nutrition. 2005;82:163-73. doi: 10.1093/ajcn.82.1.163.

Heefner A, Simovic T, Mize K, Rodriguez-Miguelez P. The Role of Nutrition in the Development and
Management of Chronic Obstructive Pulmonary Disease. Nutrients. 2024;16:1136. doi:
10.3390/nu16081136.

Kaluza J, Harris H, Wallin A, Linden A, Wolk A. Dietary Fiber Intake and Risk of Chronic Obstructive
Pulmonary Disease: A Prospective Cohort Study of Men. Epidemiology (Cambridge, Mass).
2018;29:254-60. doi: 10.1097/ede.0000000000000750.

Daga MK, Chhabra R, Sharma B, Mishra TK. Effects of exogenous vitamin E supplementation on the
levels of oxidants and antioxidants in chronic obstructive pulmonary disease. Journal of biosciences,
2003;28:7-11. doi: 10.1007/BF02970125.



63.

64.

65.

66.

67.

68.

17

Lei T, Lu T, Yu H, Su X, Zhang C, Zhu L, et al. Efficacy of Vitamin C Supplementation on Chronic
Obstructive Pulmonary Disease (COPD): A Systematic Review and Meta-Analysis. International
journal of chronic obstructive pulmonary disease, 2022;17:2201-2216. doi: 10.2147/COPD.S368645.
Khan J, Gul P, Rashid MT, Li Q, Liu K. Composition of Whole Grain Dietary Fiber and Phenolics and
Their Impact on Markers of Inflammation. Nutrients. 2024;16:1047. doi: 10.3390/nu16071047.

Yaeger MJ, Leuenberger L, Shaikh SR, Gowdy KM. Omega-3 Fatty Acids and Chronic Lung
Diseases: A Narrative Review of Impacts from Womb to Tomb. The Journal of nutrition.
2024,155:453-66. doi: 10.1016/j.tjnut.2024.10.028.

Liu X, Ali MK, Dua K, Xu R. The Role of Zinc in the Pathogenesis of Lung Disease. Nutrients.
2022;14;2115. doi: 10.3390/nu14102115.

Conway V, Hukins C, Sharp S, Collins PF. Nutritional Support in Malnourished’ Outpatients with
Chronic Obstructive Pulmonary Disease (COPD): A Randomized Controlled Pilot; Study. Nutrients.
2024,16;1696. doi: 10.3390/nu16111696.

Giudetti AM, Cagnazzo R. Beneficial effects of n-3 PUFA on chronic airway: inflammatory diseases.
Prostaglandins Other Lipid Mediat. 2012;99:57-67. doi: 10.1016/j.prostaglandins.2012.09.006.



18

Table 1. The CHEI components intakes for COPD patients (n=525)

CHEI component COPD (n=525) 0 0-2.50r0-5 2.5-50r 5-10 50r10
Total grains 3.35(1.38,5.00) 1(0.19) 81 (15.43) 209 (39.81) 234 (44.57)
Whole grains and mixed 4.64 (3.24,5.00) 35 (6.67) 151 (28.76) 179 (34.1) 160 (30.48)
beans

Tubers 1.89(0.64,3.70) 78 (14.86) 236 (44.95) 130 (24.76) 81 (15.43)
Total vegetables 1.84(1.14,2.57) 0(0.00) 385 (73.33) 126 (24.00) 14 (2.67)
Dark vegetables 1.61(1.00,2.23) 0 (0.00) 433 (82.48) 87 (16.57) 5(0.95)
Fruits 4.76 (2.04,7.50) 28(5.33) 250 (47.62) 200 (38.10) 47 (8.95)
Dairy 1.76 (0.00,5.00) 192 (36.57) 93 (17.71) 71(13.52) 169 (32.19)
Soybeans 2.23(0.85,3.96) 53(10.10) 240 (45.71) 154 (29.33) 78 (14.86)
Fish and seafood 1.36(0.39,3.21) 91 (17.33) 269 (51.24) 90 (17.14) 75 (14.29)
Poultry 2.03(0.65,5.00) 85(16.19) 207 (39.43) 95 (18.10) 138(26.29)
Eggs 5.00 (3.80,5.00) 7(1.33) 48 (9.14) 180 (34.29) 290(55.24)
Seeds and nuts 0.00(0.00,1.62) 278 (52.95) 143 (27.24) 27 (5.14) 77/(14.67)
Red meat 2.57(1.16,3.76)  73(13.90) 183 (34.86) 257 (48.95) 12 (2.29)
Cooking oils 8.00(4.00,8.00) 72 (13.71) 71 (13.52) 165 (31.43) 217 (41.33)
Sodium 7.00 (4.00,9.00) 47 (8.95) 111 (21.14) 283 (53.90) 84 (16.00)
Added sugars 5.00 (4.00,5.00) 63(12.01) 22 (4.19) 47 (8.95) 393 (74.89)
Alcohol 5.00 (5.00,5.00) 27 (5.14) 16 (3.05) 15 (2.86) 467 (88.95)
Total scores 56.75 + 8.89 - - - -

CHEI: Chinese healthy eating index; COPD: chronic obstructive pulmonary disease.
Categorical data are presented as n (%); Quantitative data that conformed to a normal distribution mean + SD and non-normal data
are described by median (Q25, Q75).



Table 2. Comparison of the characteristics of COPD patients among three CHEI score groups (n = 525)

Demographic CHEI F/ii? p
characteristics T1 (N=175) T2 (N=175) T3 (N=175)
Age(y) 3.601 0.463
40- 27(15.4) 23(13.1) 17(9.7)
60- 132(75.4) 137(78.3) 146(83.4)
80- 16(9.1) 15(8.6) 12(6.9)
Gender 0.994 0.608
Male 147(84.0) 140(80.0) 142(81.1)
Female 28(16.0) 35(20.0) 33(18.9)
Living alone 5.308 0.070
Yes 25(14.3) 22(12.6) 12(6.9)
No 150(85.7) 153(87.4) 163(93.1)
Place of residence 0.681 0.711
Urban 66(37.7) 72(41.1) 73(41.7)
Rural 109(62.3) 103(58.9) 102(58.3)
Education level 7.133 0.309
Illiteracy 13(7.4) 17(9.7) 15(8.6)
Low 137(78.3) 131(74.9) 126(72.0)
Middle 23(13.1) 27(15.4) 29(16.6)
High 2(1.1) 0(0.0) 5(2.9)
Smoking 22.609 <0.001**
Non-smoker 35(20.0) 59(33.7) 54(30.9)
Former smoker 83(47.4) 77(44.0) 97(55.4)
Current smoker 57(32.6) 39(22.3) * 24(13.7) ™
Weight (kg) 60.79+12.27 59.76+11.42 63.19+11.72* 3.89 0.021*
BMI (kg/m?) 22.16+3.83 21.92+3.66 23.03%£3.94% 4.112 0.017*
Waistline (cm) 88.15+11.28 86.97+10.53 89.18=11.28 1.759 0.173
Hipline (cm) 95.97+11.08 96.19+10.32 * 98.54+10.58* 3.119 0.045*
WHR 0.92+0.07 0.90+0.06 * 0.91+0.06 * 3.229 0.040*
SBP (mmHg) 136.45+18.72 132.25+19.87 136.85+18.48* 3.125 0.045*
DBP (mmHg) 82.20+10.83 81.27+11.80 83.02+11.69 1.028 0.358
Comorbidity
Hypertension 95(54.3) 69(39.4) ' 85(48.6) 7.884 0.019*
Diabetes 26(14.9) 28(16.0) 21(12.0) 1.213 0.545

COPD: chronic obstructive pulmonary disease; CHEI: Chinese healthy eating index; BMI: body mass index; WHR: waist to hip
ratio; SBP: systolic blood pressure; DBP: diastolic blood pressure; T1: Low CHEI scores group (47.06+4.61); T2: Middle CHEI
scores group (56.70+2.27); T3: High CHEI scores-group (66.50+4.66).

Categorical data are presented as.n (%); Quantitative data that conformed to a normal distribution mean + SD

p<0.05 compared to T1 group

*p <0.05 compared to T2 group

*: p<0.05, **: p<0.001.



Table 3. Lung function of COPD patients among three CHEI score groups (n = 525)

20

Demographic CHEI F/y P Ptrend
characteristics T1(N=175) T2(N=175) T3(N=175)
Lung function’
FEV1(L) 1.31+0.59 1.29+0.72 1.26+0.63 0.108 0.897 0.649
FVC(L) 2.62+0.81 2.54+0.94 2.68+0.84 0.615 0.541 0.651
FEV1/FVC 48.70+13.43 48.48+14.28 46.26+12.93 1.025 0.360 0.201
FEV1(%pred) 51.35+23.37 50.57+24.61 50.04+24.66 0.073 0.929 0.703
GOLD Stage' 2.489 0.870 0.544
I 11(11.3) 14(13.9) 10(9.5)
1I 33(32.0) 27(26.7) 33(31.4)
1 38(39.2) 37(36.6) 41(39.0)
v 17(17.5) 23(22.8) 21(20.0)
CAT score 19.75+4.58 19.42+4.55 18.44+4.50 *8 3.925 0.020* 0.007**
CAT group 4,514 0.105 0.059
=20 106(60.6) 107(61.6) 123(70.3)
> 20 69(39.4) 68(38.9) 52(29.7)
mMRC grade 7.998 0.434 0.070
0 10(5.7) 13(7.4) 15(8.6)
1 16(9.1) 24(13.7) 26(14.9)
2 36(20.6) 38(21.7) 37(21.1)
3 87(49.7) 67(38.3) 73(41.7)
4 26(14.9) 33(18.9) 24(13.7)

CHEI: Chinese healthy eating index; COPD: chronic obstructive pulmonary disease; FEV1: forced expiratory volume in 1 s; FVC:
forced vital capacity; FEV1/FVC: the ratio of forced expiratory volume in 1:sand forced vital capacity; FEV1%pred: the ratio of
actual to predicted value of FEV1; GOLD: Global Initiative for chronic obstructive pulmonary:disease; CAT: COPD assessment test;
mMRC: the modified medical research council dyspnea scale; T1: Low CHEl-scores group (47.06+4.61); T2: Middle CHEI scores

group (56.70£2.27); T3: High CHEI scores group (66.50+4.66).

Categorical data are presented as n (%); Quantitative data that conformed to a normal distribution mean + SD
305 of 525 patients had lung function indicators.
*p<0.05 compared to T1 group
8p <0.05 compared to T2 group

*: p<0.05. **: p<0.01.

COPD inpatients included in this study (n=536)

Excluded (n=11)

_| (1) Patients with lung cancer(n=5)

"1 (2) Patients with aplastic anemia(n=1)
(3) Patients lacking dietary data(n=4)
(4) Patients with daily energy intake
<500kcal(n=1)

Final eligible numbers (n=525)

Figure 1. Flow chart of the study population
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healthy eating index; mMRCé modified medical research council dyspnea scale; CAT: chronic obstructive pulmonary disease
assessment test; GOLD: Global 'tiative for chronic obstructive pulmonary disease. A: between CHEI score and mMRC (Model 1);
B: between CHEI score ﬁnd mMRC (Model 2); C: between CHEI score and CAT (Model 1); D: between CHEI score and CAT
(Model 2); E: Qetween%ﬁE re and GOLD (Model 1); F: between CHEI score and GOLD (Model 2). Model 1: adjusted for age,

gender and BMI; Model 2: adjusted for age, gender, BMI, smoking index, education level, place of residence, physical activity level

and alcohol conw@gptiq@%
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