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ABSTRACT

Background: Obesity place patients at risk of cardiovascular disease (CVD). There may be an inverse
relationship between obesity and CVD prognosis-a phenomenon known as the “obesity paradox”. Obese
HF patients might have a better prognosis, especially in terms of quality of life (QolL).

Aims: The purpose of this study was to examine the QoL of HF patients based on obesity classification.
Methods: This cross-sectional study was conducted at the HF clinic of Hasna Medika Cardiovascular
Hospital, Cirebon, Indonesia. Samples were HFrEF patients who had received medication at the HF clinic
for at least 6 months and the patient must have received optimal guidelines directed medical therapy
(GDMT) with at least 3 pillar drugs according to Indonesian heart failure guidelines. Inclusion criteria
were HF patients with ejection fraction <40% on echocardiographic examination. Exclusion criteria were
HF patients with motor impairments, such as post-stroke, severe osteoarthritis, paralysis, and patients
who did not receive optimal GDMT.

Results: A total of 40.3% sample were obese, 9.7% were underweight and 67.5% had central obesity.
Coronary artery disease (89.6%), smoking (67.5%) and hypertension (49.4%) were the most common
comorbidities and risk factors found. About 12.3% of sample experienced rehospitalization 3 times a
year. Based on Kansas City Cardiomyopathy Questionnaire (KCCQ)-12, about 3.2% of the sample had
poor Qol, 55.8% had good QoL and 9.7% had excellent QoL. HFrEF patients with excellent QoL had a
proportion of 66.7% obese and 20% overweight. While there were no obese patients in HFrEF patients
with poor QoL. The proportion of HFrEF patients with excellent QoL who had central obesity was 80%.
Meanwhile, 65.1% of HFrEF patients with good QoL were obese.

Conclusion: Obese HF patients have better QoL outcomes. This phenomenon is called obesity paradox.
A good quality of life in HF patients is an important goal of HF management in addition to reducing
mortality.
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1. Introduction

Heart failure is a clinical syndrome with symptoms and/or signs caused by structural and or functional disorders of
the heart with elevated natriuretic peptide levels and/or evidence of pulmonary or systemic congestion. The
ineffectiveness of the heart in receiving or pumping blood leads to impaired perfusion of organs. As a result, the
patient feels several symptoms and signs, such as shortness of breath, limb oedema, rales, increased jugular
venous pressure, etc. (Golla et al., 2024; Schwinger, 2021). The condition of reduced left ventricular ejection <40%
accompanied by progressive left ventricular dilatation and cardiac remodeling is called heart failure reduced
ejection fraction (HFrEF) (Aizawa, 2020). Good quality of life (QoL) is an important target in the treatment of HFrEF
patients in addition to reducing mortality. The QoL of HFrEF patients shows how much impact is caused by HF
symptoms, both limitations in carrying out daily activities and social activities (Albakri, 2018; Murphy et al., 2020).

Atherosclerosis Risk in Communities (ARIC) study showed several comorbidities in HFrEF patients that
affect mortality and QoL (Pandey et al., 2020). One of the comorbidities thought to be associated with mortality
and Qol is obesity. Obesity causes morphological and functional changes of the cardiovascular system. The
pathogenic mechanisms of obesity are associated with left ventricular remodelling, epicardial fat accumulation,
endothelial dysfunction and microvascular coronary dysfunction (Horwich et al., 2018; Lembo et al., 2024).
Although increased BMI and obesity place patients at risk of CVD, research suggests that there may be an inverse
relationship between obesity and CVD prognosis-a phenomenon known as the “obesity paradox”. Studies show
that obese HF patients have a better prognosis than lean HF patients, especially in terms of QoL (Hamzeh et al.,
2017). So this study aims to examine the QoL of HF patients based on obesity classification.

2. Methods

Study design and sample

A cross-sectional study was conducted at the HF clinic of Hasna Medika Heart Hospital, Cirebon, Indonesia, which
is one of the HF clinics in Indonesia. The samples in this study were HFrEF patients who treated at the HF clinic and
had received heart failure therapy for 6 months. All patients included in this study were HF patients who had
received optimal guidelines directed medical therapy (GDMT) or at least 3 pillars of therapy according to the
Indonesian HF guidelines. The sample technique used was consecutive sampling with the inclusion criteria being
HF patients with ejection fraction <40% on echocardiographic examination results. Heart failure patients with
motor impairment, such as post-stroke, severe osteoarthritis, paralysis, and patients who did not receive optimal
GDMT were excluded.

Data collection and definition of variables

The data for this study were collected through secondary data from medical records and primary data, by physical
examination and questionnaires. Data collected through medical records, including gender, age, risk factors for HF,
comorbidities and rehospitalization. Physical examination was conducted to measure weight, height and waist
circumference. Body mass index (BMI) was then calculated and categorized based on the BMI classification for
Indonesia population into [1] underweight: BMI <18.5 kg/m2; [2] normal: BMI 18.5-25 kg/m?; [3] overweight: BMI
>25-27 kg/m?% and [4] obese: BMI >27 kg/m? (Kementerian Kesehatan Republik Indonesia, 2018). Waist
circumference was categorized as central obesity if >90 cm in male and >80 cm in female (Kementerian Kesehatan
Republik Indonesia, 2021).

Quality of life

Quality of life was assessed using Kansas City Cardiomyopathy Questionnaire (KCCQ-12) that was translated into
Indonesia language and tested for validity and reliability. The KCCQ-12 consists of 12 questions regarding: [1]
physical limitation (showering, walking, jogging); [2] symptom frequency (swelling, fatigue, shortness of breath,
paroxysmal nocturnal dyspnoea); [3] quality of life (enjoyment of life, life satisfaction); and [4] social limitation
(hobbies/recreation, working, social life)(Spertus et al., 2020). We modified the question on the questionnaire
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from walking 1 block on level ground to walking 80 meters because Indonesian people are more familiar with
meters as distance measurement. The questionnaire has been tested for validity (r >0,312) and reliability
(Cronbach’s a>0,6). The total score of KCCQ-12 ranged from 12-70 and QoL was categorized as: poor (score 12-26),
fair (score 27-41), good (score 42-56) and excellent (score 57-70).

Statistical analysis

Continuous data is described through mean and standard deviation. Categorical data were described by frequency
and percentage. In this study, sub analysis of the distribution of gender, age, BMI, central obesity and
rehospitalization based on QoL was carried out in the form of percentages and displayed using bar charts.

Ethical approval

Eligible patients were given informed consent before data were collected. All data were confidential and only used
for research purposes. This study has received ethical exemption from health research ethics committee of
Gunung Jati General Hospital Indonesia, No. 042 / LAIKETIK / KEPKRSGJ / XIl / 2019.

3. Results

There were 154 sample participating in this study, comprising 68.8% males and 31.2% females. The majority of
samples were aged 45-64 years (64.9%) and 5.2% were younger (<45 years). A total of 40.3% samples were obese,
9.7% were underweight and 65.6% had central obesity. In this study, 12.3% of HFrEF patients underwent
rehospitalization more than 3 times a year. Based on the KCCQ-12, there were 3.2% of samples who had poor QoL
and 31.2% had good QoL. The characteristics of this research sample are summarized in Table 1 below.

Table 1. Characteristics and QoL of HFrEF patients (N=154)

Characteristics n (%) or Mean + SD
Gender Male 106 (68.8)
Female 48 (31.2)
Age (years) <45 8(5.2)
45-64 100 (64.9)
>65 46 (29.9)
Age in year; MeanzSD 58.95 + 8.84
BMI Underweight 15 (9.7)
Normal 47 (30.5)
Overweight 30 (19.5)
Obese 62 (40.3)
BMI in kg/m2; Mean+SD 24.57 +4.89
Central obesity No 50 (32.5)
Yes 104 (67.5)
Waist circumference in cm, Mean+SD 92.9+14.07
Rehospitalization (per year) 0 41 (26.6)
1 38 (24.7)
2 56 (36.4)
>3 19 (12.3)
Quality of life Poor 5(3.2)
Fair 48 (31.2)
Good 86 (55.8)
Excellent 15 (9.7)

Abbreviations: BMI, body mass index; SD, standard deviation

Figure 1 shows the proportion of comorbidities and risk factors of HFrEF patients in this study. The Figure
illustrates that coronary artery disease (CAD) is the most common risk factor for HFrEF patients, followed by
smoking and hypertension, with the percentages of 89.6%, 67.5% and 50% respectively.
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Figure 1. Comorbidities and risk factors of HFrEF patients
Abbreviations: T2DM, type 2 diabetes mellitus; AF, atrial fibrillation, COPD, chronic obstructive pulmonary disease; CAD,
coronary artery disease; HHD, hypertensive heart disease; CKD, chronic kidney disease;

The proportion of responses from the KCCQ-12 that indicate quality of life is described in Figure 2. Darker
colours on the bar chart indicate more severe complaints. It can be seen that he most severe symptoms are
shortness of breath, fatigue and physical limitation while jogging.
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Life satisfaction with heart failure
Limited enjoyment of life
Paroxysmal nocturnal dyspneu
Shortness of breath

Fatigue

Lower extremity swelling
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Figure 2. The proportion of answers on KCCQ-12. Darker colors indicate more severe symptoms.

The distribution of gender, age, BMI, central obesity and rehospitalization based on QoL in HFrEF patients is
presented in Figure 3. In HFrEF patients who had poor Qol, 60% were female and 40% male, while in good and
excellent Qol, there was a smaller proportion of females (good QoL 29.1% and excellent QoL 26.7%). Among them
with poor Qol, all were 245 years old with the majority being 265 years old (60%). Whereas in good and excellent
Qol, the proportion of younger age (<45 years old) was 5.8% and 13.3% respectively. In addition, the proportion of
those aged 265 years who had good QoL was also lower (32.6%), and none had excellent QoL.
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The proportion of BMI in poor QoL showed that 20% were underweight, 20% were overweight and none
were obese. Conversely, in good QolL, the proportion of underweight was 11.6%, overweight 20.9% and obese
38.4%. Likewise, in excellent QoL, no underweight was found but 20% were overweight and 66.7% were obese.
Central obesity in poor QoL was 60%, good QoL was 65.1% and excellent QoL was 80%. In poor Qol, 60% of HFrEF
patients were hospitalized 23 times a year. Whereas in good and excellent QoL, the rehospitalization rate was

found to be less frequent.
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Figure 3. Distribution of gender, age, BMI, central obesity and rehospitalization by QoL
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Figure 4 displays the distribution of QoL in obese HFrEF patients. The results showed that obese Il patients
had more excellent QoL than obese | patients (44% and 29.7% respectively).

Obesity | Obesity Il
8.1% 16.0%
29.7%
Fair QoL
44.0%
Good QoL
Excellent QoL
0,
62.2% 40.0%

Figure 4. QoL in obese HFrEF patients

4. Discussion

Obesity is often associated with cardiovascular (CV) risk factors, such as hypertension, diabetes, and dyslipidemia,
which have a harmful impact on cardiac function (Sattar et al., 2024). Obesity increases the risk of developing HF.
In fact, obesity can be considered a perfect storm for CV disease which is the main cause of HF (Lembo et al.,
2024). However, there are also many study reports that show that obesity may play a better role in HF patients
regarding their quality of life (Donini et al., 2020).

Based on the data of this study, the prevalence of HF patients is mostly at a relatively young age (45-64
years), most of them are obese (40.3%) and central obesity (67.5%). But interestingly, HF patients who have
received HF therapy for 6 months, although obese, have a good quality of life (55.8%) based on the KCCQ-12
guestionnaire. In more detail, the quality of life of obese HF patients is better. Obese patients showed an excellent
quality of life of 66.7% and a good quality of life of 38.4%. Likewise, in HF patients with central obesity, 80% of
patients have excellent quality of life and 65.1% with good quality of life. Obesity and central obesity are two
different conditions. Including these two categories in this study is expected to show that both conditions have
better quality of life outcomes than lean HF patients. This shows the “obesity paradox” in HF patients. There are
several things that might cause this, obese HF patients will have more metabolic reserves, more protective
cytokines or adipokines, higher response to the renin-angiotensin-aldosterone system and higher blood pressure.
These will increase muscle mass and strength which will maintain cardiorespiratory fitness. And the relatively
higher blood pressure will make it easier to optimize the HF treatment dose (Chen et al., 2019; Rafaqat, 2023).

The exact mechanism to explain the obesity paradox is still unclear. There are several hypotheses that
attempt to explain this. First, it relates to malnutrition/inflammatory syndrome complex (MICS) and
endotoxin/lipopolysaccharide hypothesis. Endotoxin/lipopolysaccharide hypothesis that explains obesity and its
inverse relationship. Based on the MICS concept, it is believed that cardiac cachexia is an independent risk factor
of mortality. Hypoalbuminemia and increased tumor necrosis factor will occur in cardiac cachexia. These
conditions will cause inflammation which is considered to be the link between cachexia and HF mortality. Second,
the endotoxin/lipid hypothesis which suggests that lipids in the circulating blood will bind to endotoxins and
prevent their unwanted effects. Hyperlipidemia provide more molecules to bind the endotoxins and prevent the
inflammatory response. This theory might explain the role of lipids in neutralizing the harmful effects of obese HF
patients. Another theory also explains that HF is a catabolic condition, obese HF patients have more metabolic
reserves and, thus have a better prognosis, and muscle shrinkage in lean HF patients leads to worse outcomes
(Hamzeh et al., 2017; Khan et al., 2021).
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The quality of life of HF patients is certainly related to the rate of rehospitalization. This study also shows a
similar thing where HF patients who have good and excellent quality of life rarely experience rehospitalization
(figure 3E). This explanation may also be related to a higher risk of rehospitalization for cardiac cachexia. Studies
show that HF patients with cardiac cachexia have a worse prognosis associated with worse decline in LV function
(Frohlich et al., 2022; Hweidi et al., 2021).

The term obesity paradox is not without debate. Most of the debate is about the measurement of obese
classification based on BMI. The limitation of using the BMI measure is that the index does not take into account
the body composition consisting of muscle, fat, and bone. It also does not reflect the distribution of fat in the
body, such as visceral, subcutaneous or ectopic fat. Indeed, BMI conflates pathologies that may be completely
unrelated. This knowledge highlights the importance of assessing body composition using indices other than BMI
especially in patients with HF. Another study on the obesity paradox in HF included natriuretic peptide levels in its
assessment, which is the most important prognostic biomarker in HF. As a result, the terminology of obesity
paradox is widely opposed, while others suggest using the 'obesity paradigm’, as its existence seems very obvious
(Hobbach et al., 2024; Sato & Von Haehling, 2023).

Limitations and Future Research

This study only used BMI as a classification of obesity. Alternative anthropometric measurement than BMI, such as
waist circumference to height ratio (WHtR) can be used for next research. WHtR can be a strong predictor in CVD
patients, with a more accurate estimation of central adiposity. The advantage of WHtR also does not consider
ethnic and gender differences.

5. Conclusion

Obese HF patients have better QoL outcomes. This phenomenon is called obesity paradox. A good quality of life in
HF patients is an important goal of HF management in addition to reducing mortality.

Conflict of Interest

There is no conflict of interest to declare.

References

Aizawa, Y. (2020). Guidelines for the diagnosis and treatment of acute and chronic heart failure. Journal of Nihon
University Medical Association, 79(4), 199-203. https://doi.org/10.4264/numa.79.4 199

Albakri, A. (2018). Heart failure with reduced ejection fraction: A review of clinical status and meta-analyses of
diagnosis by 3D echocardiography and natriuretic peptides-guided heart failure therapy. Trends in
Research, 1(4). https://doi.org/10.15761/TR.1000122

Chen, X., Xin, Y., Hu, W., Zhao, Y., Zhang, Z., & Zhou, Y. (2019). Quality of life and outcomes in heart failure patients
with ejection fractions in different ranges. PLOS ONE, 14(6), e0218983.
https://doi.org/10.1371/journal.pone.0218983

Donini, L. M., Pinto, A., Giusti, A. M., Lenzi, A., & Poggiogalle, E. (2020). Obesity or BMI paradox? Beneath the tip of
the iceberg. Frontiers in Nutrition, 7, 53. https://doi.org/10.3389/fnut.2020.00053

Frohlich, H., Frey, N., Frankenstein, L., & Tager, T. (2022). The obesity paradox in heart failure: Is it still valid in light
of new therapies? Cardiology, 147(5—-6), 529-538. https://doi.org/10.1159/000527332

Golla, M. S. G., Hajouli, S., & Ludhwani, D. (2024). Heart failure and ejection fraction. StatPearls Publishing.
https://www.ncbi.nlm.nih.gov/books/NBK553115/

Hamzeh, N., Ghadimi, F., Farzaneh, R., & Hosseini, K. (2017). Obesity, heart failure, and obesity paradox. The
Journal of Tehran University Heart Center, 12(1).
https://pmc.ncbi.nlm.nih.gov/articles/PMC5409942/pdf/JTHC-12-1.pdf

Hobbach, A. J., Feld, J., Linke, W. A., Sindermann, J. R., Droge, P., Ruhnke, T., Glinster, C., & Reinecke, H. (2024).
Bmi-stratified exploration of the ‘obesity paradox’: Heart failure perspectives from a large German
insurance database. Journal of Clinical Medicine, 13(7), 2086. https://doi.org/10.3390/jcm13072086

Horwich, T. B., Fonarow, G. C., & Clark, A. L. (2018). Obesity and the obesity paradox in heart failure. Progress in
Cardiovascular Diseases, 61(2), 151-156. https://doi.org/10.1016/j.pcad.2018.05.005

29


https://doi.org/10.4264/numa.79.4_199
https://doi.org/10.15761/TR.1000122
https://doi.org/10.1371/journal.pone.0218983
https://doi.org/10.3389/fnut.2020.00053
https://doi.org/10.1159/000527332
https://www.ncbi.nlm.nih.gov/books/NBK553115/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5409942/pdf/JTHC-12-1.pdf
https://doi.org/10.3390/jcm13072086
https://doi.org/10.1016/j.pcad.2018.05.005

Rachmawan, et. al. GHM!J (Global Health Management Journal) 2025, Vol. 8, No. 1

Hweidi, I. M., Al-Omari, A. K., Rababa, M. J., Al-Obeisat, S. M., & Hayajneh, A. A. (2021). Cardiac cachexia among
patients with chronic heart failure: A systematic review. Nursing Forum, 56(4), 916-924.
https://doi.org/10.1111/nuf.12623

Kementerian Kesehatan Republik Indonesia. (2018, November 7). Klasifikasi obesitas setelah pengukuran IMT.
https://p2ptm.kemkes.go.id/infographic-p2ptm/obesitas/klasifikasi-obesitas-setelah-pengukuran-imt

Kementerian Kesehatan Republik Indonesia. (2021, October 1). Berikut ini adalah cara mengukur obesitas.
https://p2ptm.kemkes.go.id/infographic-p2ptm/obesitas/berikut-ini-adalah-cara-mengukur-obesitas

Khan, A., Van lterson, E. H., & Laffin, L. J. (2021). The obesity paradox in heart failure: What is the role of
cardiorespiratory fitness? Cleveland Clinic Journal of Medicine, 88(8), 449-458.
https://doi.org/10.3949/ccjm.88a.20098

Lembo, M., Strisciuglio, T., Fonderico, C., Mancusi, C., lzzo, R., Trimarco, V., Bellis, A., Barbato, E., Esposito, G.,
Morisco, C., & Rubattu, S. (2024). Obesity: The perfect storm for heart failure. ESC Heart Failure, 11(4),
1841-1860. https://doi.org/10.1002/ehf2.14641

Murphy, S. P., Ibrahim, N. E., & Januzzi, J. L. (2020). Heart failure with reduced ejection fraction: A review. JAMA,
324(5), 488. https://doi.org/10.1001/jama.2020.10262

Pandey, A., Vaduganathan, M., Arora, S., Qamar, A., Mentz, R. J., Shah, S. J., Chang, P. P., Russell, S. D., Rosamond,
W. D., & Caughey, M. C. (2020). Temporal trends in prevalence and prognostic implications of comorbidities
among patients with acute decompensated heart failure: The aric study community surveillance.
Circulation, 142(3), 230-243. https://doi.org/10.1161/CIRCULATIONAHA.120.047019

Rafagat, S. (2023). Adipokines and their role in heart failure: A literature review. Journal of Innovations in Cardiac
Rhythm Management, 14(11), 5657-5669. https://doi.org/10.19102/icrm.2023.14111

Sato, R., & Von Haehling, S. (2023). Revisiting the obesity paradox in heart failure: What is the best anthropometric
index to gauge obesity? European Heart Journal, 44(13), 1154-1156.
https://doi.org/10.1093/eurheartj/ehad079

Sattar, N., Neeland, I. J., & McGuire, D. K. (2024). Obesity and cardiovascular disease: A new dawn. Circulation,
149(21), 1621-1623. https://doi.org/10.1161/CIRCULATIONAHA.123.065485

Schwinger, R. H. G. (2021). Pathophysiology of heart failure. Cardiovascular Diagnosis and Therapy, 11(1), 263—
276. https://doi.org/10.21037/cdt-20-302

Spertus, J. A, Jones, P. G., Sandhu, A. T., & Arnold, S. V. (2020). Interpreting the kansas city cardiomyopathy
questionnaire in clinical trials and clinical care. Journal of the American College of Cardiology, 76(20), 2379—
2390. https://doi.org/10.1016/j.jacc.2020.09.542

Cite this article as:

Rachmawan, Y. P., Pratiwi, W., & Helda, H. (2025). The Quality of Life in Heart Failure Reduced Ejection
Fraction (HFrEF) Patients: A Phenomenon of Obesity Paradox. GHMJ (Global Health Management
Journal), 8(1), 23-30. https://doi.org/10.35898/ghmj-811151

30


https://doi.org/10.1111/nuf.12623
https://p2ptm.kemkes.go.id/infographic-p2ptm/obesitas/klasifikasi-obesitas-setelah-pengukuran-imt
https://p2ptm.kemkes.go.id/infographic-p2ptm/obesitas/berikut-ini-adalah-cara-mengukur-obesitas
https://doi.org/10.3949/ccjm.88a.20098
https://doi.org/10.1002/ehf2.14641
https://doi.org/10.1001/jama.2020.10262
https://doi.org/10.1161/CIRCULATIONAHA.120.047019
https://doi.org/10.19102/icrm.2023.14111
https://doi.org/10.1093/eurheartj/ehad079
https://doi.org/10.1161/CIRCULATIONAHA.123.065485
https://doi.org/10.21037/cdt-20-302
https://doi.org/10.1016/j.jacc.2020.09.542
https://doi.org/10.35898/ghmj-811151

