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Aim: Chronic obstructive pulmonary disease (COPD) is a progressive respiratory condition characterized by airflow limitation, which 
often leads to malnutrition and reduced quality of life. This study aims to evaluate the effect of individualized nutritional management 
on the nutritional status, pulmonary function, and overall quality of life of patients with COPD.
Methods: This research is a retrospective analysis, and the patients were grouped according to the treatment methods. This study 
involved 100 patients with chronic obstructive pulmonary disease and were hospitalized at our hospital from March 2022 to 
March 2024. Among them, 43 patients with individualized nutritional management were classified as the observation group, 57 
patients with regular dietary therapy management were classified as the control group. We collect clinical data on lung function, 
nutritional status, scores of quality of life, psychological state evaluation index, clinical efficacy, and diet satisfaction.
Results: The total effective rate of the observation group was 88.37%, which was higher than that of the control group (85.96%), and 
the differences were statistically significant (P < 0.05). The FEV1, FVC and FVE1% of the observation group were significantly higher 
than those of the control group after intervention (all P < 0.05). Moreover, after the intervention, the 6-Minute Walk Test (6MWT) 
distance increased, and COPD Assessment Test (CAT) scores decreased significantly in both groups, with the observation group 
showing greater improvements (P < 0.05).
Conclusion: Nutrition management has a remarkable clinical curative effect in treating COPD patients, which can improve their 
nutritional status and quality of life.
Keywords: nutritional management, nutritional status, quality of life, chronic obstructive pulmonary disease

Introduction
Chronic obstructive pulmonary disease (COPD) is a common and significant respiratory disorder with a high global 
prevalence.1 It is estimated that a large number of people worldwide are affected by COPD.2 COPD not only has a high 
morbidity but also brings a heavy burden to patients and society in terms of healthcare costs and reduced quality of life.3 

It often leads to frequent hospitalizations, limitations in physical activity, and impacts on daily life and work.4,5 Smoking 
is a crucial risk factor.6 Long-term and heavy smoking can cause significant damage to the airways and lungs, increasing 
the likelihood of developing COPD. Air pollution, such as exposure to particulate matter, harmful gases, and industrial 
pollutants, can also contribute to the occurrence of COPD.7 Occupational exposures, for example, to dust, chemicals, and 
fumes in certain occupations, pose a risk.8 Genetic factors play a role as well. Some people may have genetic 
predispositions that make them more susceptible to COPD.9 In addition, low socioeconomic status and poor nutrition 
may also be associated with an increased risk of COPD.10 The course of COPD is slow and progressively developing, 
and the lung function can show progressive decline, which seriously affects the patient’s labor ability and quality of life 
in the later stage.
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Studies have shown that approximately one-third of hospitalized patients with chronic obstructive pulmonary disease 
(COPD) and one-fifth of outpatient patients have a risk of malnutrition.11,12 Barbara Benedik et al13 found that 68.5% of 
COPD patients have malnutrition. Thus, it can be seen that malnutrition is very common among COPD patients. Many 
COPD patients may have malnutrition or a risk of malnutrition. Due to the increased energy consumption caused by 
breathing difficulties and the body’s hypermetabolic state, along with possible decreased food intake because of fatigue, 
shortness of breath during eating, and other factors, it can lead to insufficient intake of nutrients such as proteins, calories, 
and vitamins.14 Some research has pointed out that malnutrition can reduce the quality of life of patients with chronic 
obstructive pulmonary disease, induce or even aggravate acute respiratory failure, and increase the occurrence of adverse 
respiratory events and cardiovascular events.15

Some research have pointed out that malnutrition is one of the independent risk factors for chronic obstructive 
pulmonary disease and sudden death.16,17 Therefore, nutritional management plays an important role in chronic 
obstructive pulmonary disease. Proper nutrition helps to maintain the overall strength and energy levels of COPD 
patients.18 Nutritional management refers to a comprehensive approach that includes dietary assessment, planning, and 
intervention to address malnutrition and support better health outcomes in COPD patients. Studies indicate that despite its 
recognized importance, there are challenges in the consistent application of nutritional management strategies in clinical 
practice, including symptom-related difficulties and a lack of standardized protocols.19

This study investigated the effect of nutritional management on the nutritional status and quality of life of patients 
with chronic obstructive pulmonary disease, aiming to improve the quality of life of COPD.

Data and Methods
The study was approved by the Ethics Committee of The First People’s Hospital of Nantong City. Prior to participation, 
all eligible patients were informed about the study’s purpose, procedures, potential risks, and benefits. Written informed 
consent was obtained from each participant before any study-related activities were conducted. Participants were assured 
of their right to withdraw from the study at any time without affecting their standard of care. All methods adhered to the 
ethical principles outlined in the Declaration of Helsinki and relevant institutional guidelines.

Clinical Data
This research is a retrospective analysis, and the patients were grouped according to the treatment methods. This study 
involved 100 patients with chronic obstructive pulmonary disease and were hospitalized at our hospital from March 2022 
to March 2024. Among them, 43 patients with individualized nutritional management were classified as the observation 
group, 57 patients with regular dietary therapy management were classified as the control group.

Sample size was calculated using G Power 3.1 based on an expected effect size of 0.5 (moderate effect size), 
a significance level (α) of 0.05, and a desired statistical power (1-β) of 0.80. Based on these parameters, a minimum of 40 
participants per group was required to detect statistically significant differences. Considering a possible dropout rate of 
10%, the final target sample size was set at 100 patients (43 in the observation group and 57 in the control group). 
Patients were recruited consecutively from the inpatient population of The First People’s Hospital of Nantong City based 
on the inclusion and exclusion criteria outlined in the study design. The statistical power of the study was evaluated post 
hoc using G Power 3.1, yielding a power value of 0.85, indicating adequate power to detect significant differences 
between groups.

Inclusion and Exclusion Criteria
Inclusion criteria: (1) Age ≥ 18 years. (2) Meet the diagnostic criteria of the “Diagnostic Guidelines for chronic 
obstructive pulmonary disease in China (2018 Edition)”.20 (3) Patients unable to consume sufficient nutrients orally 
and requiring nasogastric or nasojejunal tube feeding initially during the study period. Patients who, under nutritional 
management, achieved partial or full recovery of oral intake capacity were included if they continued to meet other study 
criteria. (4) Patients with normal communication ability and cognitive function.

Exclusion criteria: (1) Patients in the acute exacerbation stage of chronic obstructive pulmonary disease (meeting the 
definition of acute exacerbation of chronic obstructive pulmonary disease (AECOPD) in the 2019 GOLD guidelines); (2) 
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Patients who have received hormone and enteral or parenteral nutritional support treatment within 4 weeks; (3) Patients 
with other chronic lung diseases such as bronchial asthma, bronchiectasis, and interstitial lung disease; (4) Patients with 
systemic wasting diseases such as malignant tumors, active tuberculosis, and chronic gastrointestinal diseases; (5) Heart 
failure; (6) Connective tissue diseases; (7) Severe liver and kidney dysfunction; (8) Patients with mental disorders.

Methods
The control group received regular nutritional management, focusing on enteral feeding through nasogastric or nasoje
junal tubes. Patients were instructed that the diet for any supplemental oral intake, when permitted by their condition, 
should be easy to digest, light, low in salt, and low in fat.

The observation group received individualized nutritional management therapy based on the control group’s 
approach. The Harris-Benedict formula was applied to calculate the patients’ basal energy expenditure (BEE),21 

determining the required daily calorie intake (kcal). The target nutritional ratio comprised 20–30% protein, 20–30% 
fat, and 50–60% carbohydrates. To address cases of insufficient calorie intake, enteral nutrition fluids were provided 
when clinically necessary, either through continued tube feeding or gradual oral intake based on patient tolerance and 
medical assessment. The nutritional fluids included essential components such as water, casein, dietary fiber, minerals, 
vegetable oil, vitamins, and trace elements, maintaining a nutrient distribution of 16% protein, 35% fat, and 49% 
carbohydrates with an energy density of 1.5 kcal/mL. These fluids were administered in multiple fractional doses to 
optimize absorption and digestion. In parallel, one-on-one nutritional education sessions were conducted with patients 
and their families. Key topics included managing nasogastric feeding, recognizing clinical signs of malnutrition, and 
understanding the importance of ongoing monitoring of nutritional indicators. Patients and families were familiarized 
with the role of nutrition in rehabilitation, emphasizing a balanced diet and the significance of high-quality protein intake. 
Personalized nutritional plans were developed for each patient, supplemented by educational materials and model 
demonstrations to illustrate proper dietary practices. Regular communication and counseling sessions were conducted 
to foster patient confidence and enhance adherence to nutritional management strategies. Active family involvement and 
support were encouraged throughout the four-week treatment period.

Data Collection
The main observation indicators: lung function, nutritional status, and scores of quality of life. The forced vital capacity 
(FVC), forced expiratory volume in the first second (FEV1) and FEV1/FVC of the patients were detected by using a lung 
function detector to evaluate the lung function of the patients. Nutritional indicators are used to assess the nutritional 
status of patients before and 1 month after intervention. 2–3 mL of blood is collected on an empty stomach before 
intervention and 1 month after intervention respectively. After centrifugation at 3000 r/min and a radius of 3 cm, serum 
and plasma are separated, and the serum is taken. Enzyme-linked immunosorbent assay (ELISA) is used to determine: 
prealbumin (PA), albumin (ALB), hemoglobin (Hb) and transferrin (TRF). The quality of life (GQOL-74) scoring is 
applied as the survey tool to evaluate the quality of life of patients.22 This scale includes four dimensions: physical state, 
psychological function, social function and material function. Each dimension is scored out of 100, and the higher the 
score, the better the quality of life.

The second observation indicators: sports endurance, psychology state evaluation index, clinical efficacy, and diet 
satisfaction. The patients in the two groups were evaluated by the degree of 6MWT and CAT scale, and 0 was no 
dyspnea; 1 point: there is shortness of breath when going up a gentle slope or walking fast; 2 points: walking speed is 
slower than that of peers; 3 points: stop to breathe after walking 100 m; 4 points: dyspnea, severely restricting the 
patient’s life.22 We used Hamilton Anxiety Scale (HAMA)23 and Hamilton Depression Scale (HAMD)24 to assess the 
anxiety and depression of the subjects. HAMA includes 14 items reflecting anxiety symptoms, mainly involving two 
kinds of factor structures: somatic anxiety and mental anxiety. The reliability coefficient r of the total score is 0.93. The 
higher the score, the more serious the anxiety state is. After the intervention, the diet satisfaction part in the quality of life 
questionnaire is utilized to assess the satisfaction degree of the patients.24 The diet satisfaction questionnaire contains 
a total of 6 items, and these items adopt a scoring method from 1 to 4, with “1 = never, 2 = occasionally, 3 = sometimes, 
4 = often”. Jospe MR25 verified that it has good internal consistency (Cronbach's alpha= 0.83) and construct validity 
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(KMO = 0.676, P < 0.01). Clinical efficacy: (1) Marked effect: The symptoms are significantly reduced, and the 
pulmonary function and motor function are significantly improved; (2) Effective: The symptoms are relieved to some 
extent, and the pulmonary function and motor function are improved; (3) Ineffective: The symptoms are not relieved, and 
the pulmonary function and motor function are not improved. The treatment effective rate = (marked effect + effective)/ 
total number of cases × 100%. MNA-SF9: There are a total of 6 items, with a total score of 0–14 points. The higher the 
score, the better the nutritional status is indicated.

Statistical Analysis
SPSS 25.0 statistical analysis software was adopted. Analyses were performed using Graph Pad Prism (Graph Pad 
Software Inc., CA, USA). The measurement data with normal distribution were expressed by x±s, and the independent 
sample t-test was used for inter-group comparison, and the paired sample t-test was used for intra-group comparison; the 
measurement data with skewed distribution was expressed by M (Q25–Q75), and the non-parametric Mann–Whitney 
U-test was used for inter-group comparison, and the Wilcoxon signed rank sum test was used for intra-group comparison. 
The count data were expressed by frequency and constituent ratio, and the chi-square test or continuity correction was 
used for inter-group comparison. P < 0.05 indicated that the difference had statistical significance.

Results
Comparison of Clinical Data Between the Two Groups
In this study, there was no significant difference in terms of age, gender, BMI, smoking, hypertension, diabetes, marital 
status, chronic emphysema separated, asthma, disease severity, GOLD Stage and coronary heart disease between the two 
groups (Table 1).

Table 1 Comparison of Clinical Data Between the Two Groups

Observation Group (n = 43) Control Group (n = 57) t/χ2 P

Age (years) 51.05±7.91 50.35±7.19 3.251 0.342
Sex 3.281 0.421

Male (n%) 32 (74.42%) 30 (52.63%)

Female (n%) 11 (25.58%) 27 (47.37%)
BMI 20.7±2.28 20.4±2.76 2.209 0.532

Smoking 33 (76.74%) 42 (73.68%) 2.363 0.551

Marital status 1.831 0.342
Married 11 (25.58%) 16 (28.07%)

Single 14 (32.56%) 11 (19.30%)

Divorced or separated 10 (23.26%) 12 (21.05%)
Widowed 7 (16.28%) 13 (22.81%)

Unknown/missing 1 (2.33%) 5 (8.77%)

Chronic emphysema separated 14 (32.56%) 16 (28.07%) 2.762 0.693
Asthma 15 (34.88%) 20 (35.09%) 5.722 0.412

Disease severity GOLD Stage 6.171 0.137
A 7 (16.28%) 12 (21.05%)

B 16 (37.21%) 20 (35.09%)

C 14 (32.56%) 16 (28.07%)
D 6 (13.95%) 9 (15.79%)

Diabetes 16 (37.21%) 20 (35.09%) 0.841 0.387

Hypertension 15 (34.88%) 16 (28.07%) 0.247 0.619
Hyperlipidemia 14 (32.56%) 18 (31.58%) 0.406 0.528

Coronary heart disease 10 (23.26%) 12 (21.05%) 0.597 0.487
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Comparison of Clinical Efficacy Between Two Groups
The total effective rate of the observation group was 88.37%, which was higher than that of the control group (85.96%); 
the differences were statistically significant (P < 0.05). In the observation group, the markedly effective rate was 55.81% 
(24 cases), the effective rate was 32.56% (14 cases), and the ineffective rate was 11.63% (5 cases); in the control group, 
the markedly effective rate was 42.11% (24 cases), the effective rate was 43.89% (24 cases), and the ineffective rate was 
14.04% (8 cases) (Table 2).

Comparison of Negative Psychological Scores Between the Two Groups
After the intervention, the SAS and HAMA scores of both groups were lower than those before the intervention, and the 
improvement of the negative psychological score in the observation group was significantly better than that in the control 
group (P < 0.05) (Table 3).

Comparison of Lung Function Between the Two Groups
As shown in Table 4, the level of FEV1 in the observation group before intervention was(1.15±0.62)L, and that in the 
control group was (1.12±0.57)L; while the level of FEV1 in the observation group after intervention was (1.87±0.65)L, 
and that in the control group was (1.59±0.62)L, the level of FEV1 of two groups after intervention were higher than those 
before intervention, and there had statistical significance (P < 0.05). The level of FVC in the observation group before 
intervention was (2.23±0.76)L, and that in the control group was (2.16±0.68)L; while the level of FVC in the observation 
group after intervention was (2.96±0.62)L, and that in the control group was (2.56±0.56)L, the level of FVC were 

Table 2 Comparison of Clinical Efficacy Between Two Groups

Group Number of Cases Markedly Effective Effective Ineffective Total Effective Rate

Observation group 43 24 (55.81%) 14 (32.56%) 5 (11.63%) 38 (88.37%)

Control group 57 24 (42.11%) 25 (43.89%) 8 (14.04%) 49 (85.96%)

t – 4.128 8.527 14.261 12.348
P – 0.005 0.031 0.003 0.006

Table 3 Comparison of Negative Psychological Scores Between the Two Groups

Time Observation Group (n = 43) Control Group (n = 57) t P

HAMA Before intervention 13.37±2.10 13.19±2.01 0.523 0.096
After intervention 7.63±2.35 10.09±2.42 5.784 0.003

χ2 24.921 5.785 – –

P 0.001 0.022 – –
HAMD Before intervention 12.67±2.37 12.31±2.09 0.545 0.272

After intervention 6.31±2.89 9.39±2.32 6.325 0.002

χ2 16.915 7.154 – –
P 0.001 0.001 – –

Table 4 Comparison of Lung Function Between the Two Groups

Time Observation Group (n = 43) Control Group (n = 57) t P

FVC Before intervention 2.23±0.76 2.16±0.68 0.389 0.705
After intervention 2.96±0.62 2.56±0.56 2.256 0.025

FEV1 Before intervention 1.15±0.62 1.12±0.57 0.135 0.895

After intervention 1.87±0.65 1.59±0.62 2.697 0.035
FEV1/FVC Before intervention 56.63±5.64 58.07±5.62 0.189 0.845

After intervention 75.23±6.35 70.12±6.38 3.745 0.002
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improved after intervention. The level of FEV1/FVC in the observation group before intervention was (56.63±5.64)%, 
and that in the control group was (58.07±5.62)%; while the level of FEV1/FVC in the observation group after 
intervention was (75.23±6.35)%, and that in the control group was (70.12±6.38)%, the level of FEV1/FVC of two 
groups after intervention were higher than those before intervention, and there had statistical significance (P < 0.05).

Comparison of Quality of Life Before and After Intervention Between the Two 
Groups
Compared with the control group, the observation group had higher scores of physical function (89.36±1.09 vs 70.19 
±1.56, P = 0.001), psychological function (79.98±1.08 vs 74.23±1.69, P = 0.006), social function (86.38±1.08 vs 68.95 
±1.07, P = 0.001), and material function (76.39±1.19 vs 66.36±1.56, P = 0.001) after intervention, and there had 
significant difference between two groups (P < 0.05) (Table 5).

Comparison of Exercise Endurance Between the Two Groups
There was no significant difference in the 6-Minute Walk Test (6MWT) distance and COPD Assessment Test (CAT) scores 
between the two groups before the intervention (P > 0.05). After the intervention, the 6MWT distance increased and CAT 
scores decreased significantly in both groups compared to baseline (P < 0.05). Furthermore, the observation group showed 
significantly better results, with longer 6MWT distances and lower CAT scores than the control group (P < 0.05; Figure 1).

Table 5 Comparison of Quality of Life Before and After Intervention Between the Two Groups

Time Observation Group (n = 43) Control Group (n = 57) t P

Physical function Before intervention 63.23±1.06 61.27±1.08 3.235 0.087
After intervention 89.36±1.09 70.19±1.56 32.748 0.001

Psychological function Before intervention 61.23±1.09 62.38±1.08 2.268 0.077

After intervention 79.98±1.08 74.23±1.69 43.658 0.006
Social function Before intervention 64.26±0.98 65.26±0.98 1.056 0.098

After intervention 86.38±1.08 68.95±1.07 20.168 0.001

Material function Before intervention 63.54±1.08 64.58±1.08 2.568 0.076
After intervention 76.39±1.19 66.36±1.56 36.119 0.001

Figure 1 Comparison of exercise endurance between two groups. (A) 6MWT, (B) CAT. 
Note: Compared to control group, *P < 0.05. 
Abbreviations: 6MWT, 6-minute walk test; CAT, COPD Assessment Test.
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Comparison of Nutritional Status Between Two Groups
Before the intervention, there was no statistically significant difference in PA, ALB, Hb and TRF between the two groups 
of patients (P > 0.05). After the intervention, the PA, ALB, Hb and TRF of the patients in the observation group were 
significantly higher than those in the control group, and the difference was statistically significant (P < 0.05) (Figure 2).

Discussion
This study had suggested that nutritional management intervention had an obvious effect on patients with chronic 
obstructive pulmonary disease. The quality of life, nutritional status and lung function were ameliorated in the nutritional 
management group.

Due to the decreased pulmonary compliance and increased respiratory resistance in patients with COPD, excessive 
energy consumption is caused, and the nutritional demand is more obvious. However, the use of drugs such as 
glucocorticoids and the state of hypercapnia will affect the patient’s appetite, resulting in insufficient nutritional intake, 
and thus malnutrition.26 Malnutrition can also lead to a decrease in the patient’s immune function and a reduction in the 
ability to resist respiratory tract pathogens, which is even more unfavorable to the prognosis of the disease.27 In this 
study, we found that appropriate nutritional management interventions can effectively improve the clinical treatment 
efficiency, improving the lung function of patients. Proper nutrition plays a vital role in maintaining respiratory muscle 
function. COPD patients face increased respiratory muscle load due to the disease’s nature, often leading to muscle 
depletion. Adequate protein intake provides essential amino acids required for the repair and maintenance of these 
muscles, improving their ability to contract and relax, thereby enhancing ventilation efficiency and alleviating breathing 
difficulties.28 Furthermore, balanced nutrition supports immune function by providing essential nutrients such as proteins, 
vitamins (eg, Vitamin C, D), and trace elements (eg, zinc), which are crucial for enhancing the body’s ability to combat 
respiratory pathogens. Improved immunity reduces the frequency and severity of exacerbations, directly benefiting lung 
health and overall disease prognosis.29 A balanced diet provides essential nutrients that support the immune system. 

Figure 2 Comparison of nutritional status between two groups. (A) Hb, (B) PA, (C) ALB, (D) TRF. 
Note: Compared to control group, ***P < 0.001. 
Abbreviations: ALB, albumin; Hb, hemoglobin; PA, prealbumin; TRF, transferrin.
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A strong immune system is important for COPD patients to resist infections and reduce the occurrence and severity of 
exacerbations, which can have a positive impact on lung function.30

The results of this study show that nutritional management can significantly improve the nutritional status of COPD 
patients. Appropriate nutritional planning and guidance ensure that COPD patients obtain sufficient essential nutrients, 
such as proteins, carbohydrates, fats, vitamins, and minerals. Adequate protein intake helps maintain and repair muscle 
tissues, which is crucial for patients with potential muscle wasting.31 Nutritional management ensures a well-balanced 
diet that meets the increased energy demands due to elevated respiratory workload in COPD patients. Adjusting 
macronutrient ratios—such as moderating carbohydrate intake to reduce carbon dioxide production—helps to optimize 
energy metabolism and alleviate respiratory strain. COPD patients often have increased energy consumption due to 
breathing difficulties and other factors. Tailoring the diet to meet their energy needs prevents further deterioration of their 
nutritional state.32

Interestingly, we found that appropriate nutritional management interventions can effectively improve the quality of 
life of COPD patients. Balanced nutrition can provide the necessary energy. These patients may experience shortness of 
breath and fatigue, and sufficient energy supply from a well-managed diet can help them better cope with daily activities 
and improve their physical function.33 Nutritional management not only addresses physiological needs but also positively 
influences patients’ mental well-being. Personalized dietary guidance combined with ongoing support empowers patients 
to make healthier food choices, enhancing their confidence and reducing disease-related anxiety and depression. 
Improved mental health contributes to better adherence to treatment regimens and lifestyle modifications.

Study Limitations
This study has certain limitations. First, the sample size was relatively small, and the research was conducted in a single- 
center hospital setting, which may limit the generalizability of the results. Second, the observation period was relatively 
short, lasting only four weeks, which does not allow for an assessment of the long-term effects of the intervention. Future 
large-scale, multi-center studies with extended follow-up periods are needed to validate our findings.

Conclusion
This study demonstrates that nutritional management interventions significantly improve the quality of life, nutritional 
status, and lung function of COPD patients. These findings suggest that incorporating nutritional management as part of 
a comprehensive treatment strategy may be particularly beneficial for patients experiencing malnutrition or requiring 
additional energy intake. In clinical practice, adopting nutritional management as a routine therapeutic approach could 
enhance treatment outcomes and overall patient well-being.

Abbreviations
COPD, Chronic Obstructive Pulmonary Disease; 6MWT, 6-Minute Walk Test; CAT, COPD Assessment Test; NGT, 
Nasogastric Tube; ALB, Albumin; CAT, COPD Assessment Test; COPD, Chronic Obstructive Pulmonary Disease; 
FEV1, Forced Expiratory Volume in 1 second; FVC, Forced Vital Capacity; HAMA, Hamilton Anxiety Scale; Hb, 
Hemoglobin; PA, Prealbumin; SAS, Self-Rating Anxiety Scale; TRF, Transferrin.
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