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Background: Obesity is common among chronic obstructive pulmonary disease (COPD) patients and is associated with an increase 
in acute exacerbation episodes. However, data on obesity’s impact on and association with clinical outcomes among patients with 
COPD are limited. This study aimed to determine overweight and obesity prevalence and associations with spirometry profiles, 
intensive care unit (ICU) admission, and comorbidities in patients with COPD.
Methods: In this retrospective cohort study, we reviewed the electronic health records of adult individuals diagnosed with COPD who 
visited the studied pulmonary clinics between 1 January 2018 and 31 December 2022 and then collected key demographic variables 
and relevant clinical outcomes and comorbidities.
Results: A total of 474 patients with COPD were included in the final analysis, of whom 60% were male. The occurrences of overweight 
and obesity were 32.7% and 38.2%, respectively. The presence of comorbidities was high in obese patients (78.4%), followed by overweight 
patients (63.8%) with COPD. Obese and overweight patients had the highest ward admission rates (38.3% and 34.2%, respectively). ICU 
admissions were higher in obese and overweight patients (16% and 12%, respectively) compared with normal-weight patients (9%). 
Although no significant correlation was found between body mass index and spirometry parameters, comorbidities and ICU admission were 
linked to overweight and obesity in COPD patients (AOR: 1.82 95% CI: 1.15 to 2.86 and AOR: 3.34 95% CI 1.35 to 8.22, respectively).
Conclusion: Our findings imply that obesity in COPD is prevalent and is associated with adverse clinical outcomes including 
a greater number of comorbidities and higher rates of hospitalization and admission to ICUs although no associations were found 
between body weight and spirometry parameters. Further studies are needed to assess whether implementing and optimising obesity 
screening and management at an early stage in COPD can prevent further deterioration.
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Introduction
Chronic obstructive pulmonary disease (COPD), defined as a preventable and treatable disease characterised by expiratory 
airflow limitation that is irreversible,1 is one of the top three causes of death, with 90% of the death rate happening in low- and 
middle-income countries.2,3 More than three million patients with COPD died in 2012, accounting for 6% of worldwide 
deaths.4 Additionally, it has been projected that COPD will be responsible for 7.8% of global deaths in 2030.4 The 
characteristics of respiratory symptoms of COPD are both chronic and progressive dyspnoea, cough and sputum 
production.1 An acute deterioration in these respiratory symptoms, known as an acute exacerbation of COPD, is associated 
with higher use of medications, healthcare use, low levels of physical activity, and poor health, related to quality of life.1 This 
association is also found more significantly in obese COPD patients compared with normal-weight COPD patients.5–8

Obesity is one of the several factors associated with worsening COPD symptoms.9 Obesity is defined as an abnormal 
or excessive accumulation of fat or adipose tissue in the body that may impair health conditions.10 Body mass index 
(BMI), which is weight in kilograms (kg) divided by the square of height in meters (m2), is a common screening tool 
used to classify overweight and obesity.11 For adults, the World Health Organization (WHO) defines overweight as 
a BMI of 25 to 29.9 kg/m2 and obesity as a BMI of 30 kg/m2 or greater.12 The Centers for Disease Control and 
Prevention (CDC) further divide obesity into three classes: class I, or mild (30–34.9 kg/m2), class II, or moderate (35– 
39.9 kg/m2), and class III, or morbid (40 kg/m2 or higher).13

Although weight loss is common in people with COPD, several studies have reported that around 65% of the COPD 
population is classified as overweight or obese.5,6,14–16 More importantly, COPD patients who are overweight or obese 
have a higher prevalence rate of comorbid diseases, including hypertension, diabetes, osteoarthritis, and heart failure 
compared to normal-weight COPD patients.6,8,14,15,17 Obesity in COPD is correlated with impaired health-related 
outcomes including worsening dyspnoea, quality of life, and exercise capacity compared with non-obese COPD 
patients.17 Obesity is not only associated with subjective outcomes but also with a high risk of acute exacerbation of 
COPD, resulting in increasing hospital stays17 and higher numbers of prescribed medications.6–8

Although a decline in forced expiratory volume (FEV1) is considered to be an important prognostic marker in COPD, 
studies have demonstrated that force vital capacity (FVC) can provide valuable information for the diagnosis and 
monitoring of COPD.18,19 Reduction in lung function has long been reported to be associated with the presence of 
several factors, including an increase in the frequency of acute exacerbations. Decreased FVC is associated with several 
comorbidities, one of which is obesity.20,21 In people with COPD, obesity could restrict FVC by the accumulation of 
adiposity in the abdominal and thoracic parts, which may directly decrease vital capacity by reducing lung expansion 
room during inspiration.22 Given the vast burden of COPD in Saudi Arabia23 and the lack of data on the effects of obesity 
on lung function, particularly spirometry measures and other clinical profiles in Saudi COPD patients, this study sought 
to report on the prevalence of overweight and obesity and their effects on spirometry parameters and other clinical 
outcomes in people living with COPD.

Materials and Methods
Study Design and Settings
This is a retrospective cohort study that took place in Al-Noor Specialist Hospital, Makkah, Saudi Arabia and King 
Abdulaziz University Hospital, Jeddah, Saudi Arabia between 1 October 2022 and 1 February 2023.

Study Design and Sample Selection
The study retrospectively reviewed electronic health records (EHR) of 706 adult individuals who visited the studied 
pulmonary clinics between 1 January 2018 and 31 December 2022 with a documented diagnosis of COPD based on 
appropriate smoking exposure history and accepted Global Initiative for Chronic Obstructive Lung Disease criteria. The 
individuals identified were then screened for complete spirometry, acceptable and reproducible spirometry results and 
BMI data; those with missing or inadequate data were excluded.
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Data Collection
Demographic Information
Key demographic variables such as age, gender, smoking status and relevant clinical characteristics were extracted from 
the EHR.

Spirometry Results
The study included only patients with spirometry tests that adhered to the prevailing guidelines of the American Thoracic 
Society/European Respiratory Society. These spirometry tests were conducted by trained pulmonary function technolo
gists in pulmonary clinics. While routine validation of the pulmonary function tests was performed by a respiratory 
consultant, all spirometry tests used in this study underwent additional manual review by two trained senior respiratory 
therapists (A.A.A. and A.M.A.). Acceptable and reproducible spirometry data, including forced expiratory volume in 
one second (FEV1) and FVC, were collected. Only spirometry results meeting established quality standards were 
included, using a Sensor Medics Vmax 22 machine manufactured by SensorMedics Corporation in Anaheim, 
California, USA.

BMI
Complete BMI measurements, calculated based on recorded height and weight, were collected to assess patients’ weight 
status. Height and weight measurements were routinely conducted in the clinics, following established protocols, with 
patients being barefoot and wearing lightweight clothing. A medical scale manufactured by Adam Equipment Inc., 
Oxford, CT, USA, was used for these measurements. The BMI values were calculated based on the recorded heights and 
weights obtained before the performance of spirometry tests. To classify the COPD patients, we employed the 
classifications recommended by the WHO and the CDC,24,25 where the patients were divided into three groups according 
to their BMI values: (1) lean or healthy weight (BMI values ranging from 18.5 to 24.9 kg/m2; (2) overweight: BMI 
values ranging from 25 to 29.9 kg/m2; (3) obesity: patients with BMI values of 30 kg/m2 or above.

Comorbidity Information
Relevant comorbidities such as cardiovascular diseases, diabetes, and hypertension were extracted from the EHR to 
evaluate their potential influence on the outcomes of interest.

Smoking History
Information on smoking status was collected, as smoking is a significant risk factor for COPD.

Clinical Outcomes
Relevant clinical outcomes, including hospitalisation, ICU admissions, and other COPD-related outcomes, were assessed 
using available data from the EHR.

Ethical Considerations
This study was carried out in accordance with the Declaration of Helsinki. Ethical approval was obtained from the Unit 
of Biomedical Ethics Research Committee at Al-Noor Specialist Hospital, Makkah, Saudi Arabia and the Faculty of 
Medicine at King Abdulaziz University, Saudi Arabia, to ensure patients’ privacy, confidentiality, and adherence to 
ethical guidelines. Given that this is a retrospective study, the need for patient consent was waived by the ethics 
committee.

Statistical Data Analysis
In this study, data were analysed using IBM SPSS software (version 28). The figures presented were generated using 
GraphPad Prism (version 9). Descriptive statistics were used to summarise the characteristics of the study population, 
including demographic variables, spirometry results, BMI data, comorbidities, and clinical outcomes. Pearson correlation 
test was used to examine correlation between study variables. Potential confounding factors such as age, gender, and 
smoking history were accounted for through bivariate logistic regression models, adjusting for relevant covariates. For 
this study, p<0.05 was considered statistically significant.

International Journal of Chronic Obstructive Pulmonary Disease 2024:19                                                https://doi.org/10.2147/COPD.S442851                                                                                                                                                                                                                       

DovePress                                                                                                                         
113

Dovepress                                                                                                                                                          Alqarni et al

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Results
Patient Characteristics
A total of 706 patients visited the studied pulmonary clinics, 230 of whom were excluded as they had missing data or had 
no acceptable and reproducible spirometry results. Thus, 474 patients with COPD were included in the final analysis 
(Figure 1).

In the current study, we reported data from 474 COPD patients; 60% were male. Of those patients, 11 were 
underweight, 127 were normal-weight, 155 were overweight, and 181 were obese. Among all patients, 118 were non- 
smokers (25%), 169 were ex-smokers (35.6%), and 149 were current smokers (31.4%). Smoking was greatest among 
overweight patients (43.8%), whereas 31 obese individuals (35.5%) smoked. The presence of comorbidities (defined as 
having two or more coexisting disorders other than obesity) was high in obese patients (143, or 79.4%), followed by 
overweight patients (99, or 63.8%). We also reported the ward admission history due to COPD in the last two years 

Figure 1 Flow chart of the study.
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among all patients. Obese and overweight patients had the highest admission rates (69, or 38.3% and 53, or 34.2%, 
respectively). More importantly, admission to the ICU was high in obese and overweight patients (12.3% and 16%, 
respectively) compared with normal-weight patients (5.8%). A detailed description of the clinical characteristics of 
all patients can be found in Table 1.

Correlation Between BMI and Spirometry Parameters
We found no significant associations of BMI with preFVC L and preFVC % predicted (r = −0.02, p = 0.63 and r = 
0.01, p = 0.77, respectively) and FEV1 L and FEV1% predicted (r = 0.00, p = 0.99 and r = −0.02, p = 0.66, respectively) 
(Figure 2A–D). Similarly, FEV1/FVC % predicted was not associated with BMI (r = 0.03, p = 0.51) among COPD 
patients (Figure 2E).

Potential Factors Associated with Overweight and Obesity in Patients with COPD
Logistic regression analyses were performed to identify potential factors associated with overweight and obesity (BMI of 
25 kg/m2 or above) in patients with COPD; see Table 2. Comorbidities were associated with 86% increased odds of 
overweight and obesity in COPD patients (OR: 1.86; 95% CI: 1.21 to 2.85; p<0.001). Further, ICU admission within the 
past two years was associated with overweight and obesity (OR: 2.86; 95% CI: 1.21 to 6.51; p<0.001). Gender, age, and 
smoking status were not related to overweight and obesity.

In the fully adjusted model (adjusted for age, gender, and smoking status), comorbidities and ICU admission were 
related to overweight and obesity in COPD patients (OR: 1.82; 95% CI: 1.15 to 2.86; p<0.001 and OR: 3.34; 95% CI 
1.35 to 8.22, respectively).

Discussion
To the best of our knowledge, this is the first study to determine the prevalence of overweight and obesity among Saudi 
patients with COPD and to evaluate their associations with spirometry measures, comorbidities, and ICU and hospital 
admissions among COPD patients. Our findings demonstrated that 71% of patients with COPD were either obese or 

Table 1 Patients Characteristics (n=474)

Variable All Patients  
(n = 474)

Underweight  
(n = 11)

Normal Weight  
(n = 127)

Overweight  
(n = 155)

Obesity  
(n = 181)

Males 285 (60.1%) 5 (45.4%) 82 (64.6%) 103 (66.5%) 95 (52.5%)

Age (mean (SD) 66 (12.0) 68.7 (12.0) 64.9 (11.7) 64.8 (11.3) 67.8 (45.9)

Non-smokers 118 (25%) 4 (30.0%) 23 (18.1%) 34 (21.9%) 57 (31.6%)

Ex-smokers 169 (35.6%) 6 (54.5%) 53 (41.7%) 53 (34.1%) 59 (32.7%)

Smokers 149 (31.4%) 1 (9%) 51 (40.1%) 68 (43.8%) 31 (35.5%)

Comorbidities 324 (67.0%) 8 (72.7%) 74 (58.3%) 99 (63.8%) 143 (79.4%)

Admission history due to COPD in the past 2 years 169 (35.7%) 3 (27.3%) 44 (34.6%) 53 (34.2%) 69 (38.3%)

ICU Admissions in the last 2 years 56 (11.8%) 1 (9%) 7 (5.5%) 19 (12.3%) 29 (16%)

Number of all admissions in the past 2 years

1 96 (20.2%) 1 (10.0%) 31 (24.4%) 29 (18.7%) 35 (19.3%)

2 46 (9.7%) 0 10 (7.8%) 17 (11.0%) 19 (10.5%)

3 and above 30 (6.3%) 2 (18.2%) 4 (3.2%) 8 (5.2%) 16 (8.8%)

Notes: Data are represented as mean (SD) unless otherwise stated. Underweight, Normal weight, overweight, obesity are classified based on BMI according to the 
classification of World Health Organization: Underweight below 18.5 kg/m2, normal weight 18.5–24.9 9 kg/m2, overweight 25–29.9 kg/m2, and obesity 30 kg/m2 and greater. 
Abbreviations: BMI, body mass index; COPD, chronic obstructive pulmonary disease; ICU, intensive care unit.
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overweight. Although no associations were observed between BMI and spirometry profiles, obese patients with COPD 
had higher numbers of comorbidities and higher ICU admission rates compared with normal-weight patients with COPD. 
These observations provide alarming evidence of the high prevalence of overweight and obesity among patients with 
COPD in Saudi Arabia and suggest that obesity in COPD can lead to negative clinical outcomes. This points to the need 
for the implementation of obesity screening and treatment plans at an early stage in COPD to prevent further 
deterioration.

The incidence of obesity has increased globally, leading to an increase in the prevalence, morbidity, and clinical 
manifestations of several respiratory disorders.26 Our findings demonstrated that overweight and obesity are prevalent 
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among Saudi patients with COPD, representing 71% of total patients. In agreement with these findings, a study showed 
that the majority of COPD subjects in the Middle East and North Africa region were overweight or obese.15 Furthermore, 
a study conducted in Spain showed that obesity or overweight was more prevalent in COPD patients than in participants 
without airway limitations.6 Several health consequences are linked to obesity in COPD patients, including increased 
dyspnoea and receiving more inhaled medicine prescriptions compared to normal-weight subjects.7 Our findings also 
showed no association between BMI and spirometry parameters. It has been shown that slight obesity is a protective 
factor for lung function in people at risk of COPD.27 The protective role of obesity is confirmed by another study, which 
supports the beneficial role of obesity in lowering mortality and showed that BMI more than 30 kg/m2 was related to 
increased spirometry parameters (FEV1 and FVC) in COPD patients with ischemic heart disease and mild obesity.28 

Another study found that obesity among healthy, non-smoking individuals does not affect the spirometry parameters 
other than peak expiratory flow rate compared to non-obese subjects.29 In contrast to our findings and these observations, 
other reports demonstrated obese patients with COPD had lower spirometry parameters than non-obese COPD 
patients.6,30 Possible explanations for the discrepancies between the findings of these studies and those of our study 
exist. Obese individuals with COPD usually report increased dyspnoea and poorer quality of life than their normal- 

Table 2 Bivariate Logistic Regression Models of the Factors Associated with 
Overweight and Obesity in Patients with COPD

Descriptor OR (95% CI) Adjusted OR  
(95% CI)

Gender

Female 1

Male 0.78 (0.51–1.20)*

Age

Below 66 years 1

> 66 years 0.98 (0.65–1.48)

Smoking Status

Non-smokers 1

Ex-smokers 0.53 (0.30–0.93)

Current smokers 0.65 (0.37–1.14)

Comorbidities

No 1 1

Yes 1.86 (1.21–2.85)** 1.82 (1.15–2.86)***

ICU Admission

No 1

Yes 2.86 (1.26–6.51)* 3.34 (1.35–8.22)*

Admission history due to COPD in the 
past 2 years

No 1 1

Yes 1.08 (0.70–1.65) 0.74 (0.45–1.19)

Notes: Adjusted model include age, gender and smoking. *p < 0.05, **p < 0.01, ***p < 0.001. 
Abbreviations: COPD, chronic obstructive pulmonary disease; ICU, intensive care unit.
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weight peers.7 The presence of these signs and symptoms would encourage individuals to seek medical help sooner, 
which would enable an earlier intervention. Second, obesity is a marker for less cumulative tobacco exposure and people 
who stop smoking gain more weight over time than those who continue using tobacco.24 Therefore, obesity could be 
protective against the progression of the disease among patients with similar amounts of tobacco exposure. However, the 
relationship between BMI and spirometry measures in COPD patients in different classes of obesity needs further 
investigation in well-designed prospective clinical studies.

Being overweight or obese has a harmful influence on a person’s physical, emotional, and social well-being and 
society as a whole through higher healthcare costs. In the current study, comorbidities were associated with increased 
odds of overweight and obesity in COPD patients, suggesting that obesity can increase the likelihood of developing other 
comorbidities. Although the association between obesity and comorbidities in COPD has not been assessed before, our 
finding is similar to previous studies showing an independent association between obesity and other non-pulmonary 
diseases such as heart failure, cardiac arrhythmia, coronary artery disease and sleep apnoea.25,31,32 In support of these 
findings, obese people were reported to be three to four times more likely to have any cardiometabolic risk factor than 
normal-weight people.33 These findings, together with our observations showing that obese COPD patients had higher 
numbers of comorbidities, suggest that obesity in patients with COPD may lead to increased hospitalisations and 
healthcare costs.

To the best of our knowledge, this is the first study to report higher rates of ICU admissions among obese patients 
with COPD compared with normal-weight patients. Importantly, ICU admission within the past two years was associated 
with overweight and obesity. This is, to some extent, justified by the association of obesity and comorbidities, which 
increases the need for more medications and the chance of hospitalisation. This is supported by a previous study showing 
that obese COPD patients have longer lengths of stay and higher hospital expenditures, implying that they place 
a significant burden on the healthcare systems.34 In addition, obese COPD patients were more likely to require non- 
invasive and invasive ventilation and had longer hospital stays than those who were not obese.35 Based on these findings, 
it is reasonable to encourage researchers and clinicians to develop targeted preventive and therapeutic approaches like 
weight loss through physical exercise and a healthy diet in the treatment plan for COPD patients to reduce hospital 
admissions and improve COPD symptoms and overall quality of life.

This study has several strengths. It is the first study to report on the association between obesity and other 
comorbidities and rates of admission to wards and ICU among Saudi patients with COPD. In addition, although the 
prevalence and impact of obesity on lung functions and clinical parameters have previously been assessed in patients 
with asthma,36 no studies in Saudi Arabia have addressed COPD in the same way, making this study the first of its kind 
and a vital first step in opening paths for further exploration. Additionally, with adherence to the current American 
Thoracic Society/European Respiratory Society guidelines, conduct of the spirometry tests and evaluation and validation 
of the reports were done by trained pulmonary function technologists and respiratory consultants. These spirometry tests 
underwent additional manual review by trained respiratory therapists to ensure that the tests performed in this study were 
well-validated and highly accurate. Furthermore, the measurement of patients’ height and weight was carried out inside 
the clinics before the spirometry test was done, with the patients barefoot and wearing light clothes to obtain accurate 
results, and the BMI was calculated according to the recorded measurements.

Our study is not without limitations. The patient’s level of adherence to pharmacological and non-pharmacological 
therapies was not assessed because the data in the current study were collected retrospectively and information on 
adherence to therapies was not available. However, it remains important to assess patients’ adherence to their 
medications, pulmonary rehabilitation sessions, and lifestyle changes in future studies. Moreover, this study was 
conducted on Saudi Arabian patients with COPD. Consequently, the results may not apply to other ethnicities. Finally, 
this study was conducted in two large medical centres located in the Western Region of Saudi Arabia. Including more 
hospitals from different regions within Saudi Arabia should be considered for future studies to improve the diversity of 
study findings.

Our study has practical implications. Given the substantial prevalence of COPD in Saudi Arabia23 and the limited 
knowledge and awareness of this condition among the general public in the country,37 coupled with the notable 
prevalence of overweight and obesity among Saudi patients diagnosed with COPD in our study, it is imperative that 
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national public health campaigns should be implemented to effectively address and mitigate these risks. When COPD is 
diagnosed at an early stage, it is crucial to develop and optimise obesity screening and treatment practices to avoid future 
worsening of symptoms which lead to hospital and ultimately ICU admission.

Conclusion
Our findings demonstrated that obesity and overweight are prevalent among COPD and are associated with adverse 
clinical outcomes, including higher numbers of comorbidities and admission rates to ICU but are unlikely to be 
associated with further impairment in spirometry parameters. These findings suggest obesity is likely to negatively 
impact the clinical outcomes of COPD patients and point toward a need for early implementation of obesity screening 
and management programmes for COPD patients in the healthcare system to prevent further deterioration.
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