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Abstract 
Heart failure with preserved left ventricular ejection fraction is a common clinical form of chronic 
heart failure and is frequently associated with arterial hypertension, ischemic heart disease, 
obesity, and diabetes mellitus. These comorbidities significantly affect symptom severity, 
myocardial remodeling, and quality of life. Objective. To evaluate clinical manifestations, 
anthropometric obesity indicators, quality of life, physical performance, and echocardiographic 
characteristics in patients with heart failure with preserved ejection fraction. Materials and 
Methods. The study included 72 patients aged 47–77 years (mean age 59.6 ± 7.8 years). 
Clinical status and New York Heart Association functional class were assessed. Quality of life 
was evaluated using the Minnesota Living with Heart Failure Questionnaire. Physical 
performance was assessed by the six-minute walk test. Anthropometric parameters included 
body mass index calculated by the Quetelet formula and waist circumference. Transthoracic 
echocardiography and serum N-terminal pro-brain natriuretic peptide measurement were 
performed. Results. Excess body weight or obesity was detected in 59 patients (81.9%), and 
abdominal obesity was present in 49 patients (68.1%). Dyspnea on exertion was reported by 
69 patients (95.8%). Increasing functional class was associated with higher body mass index, 
larger waist circumference, greater left ventricular myocardial mass, shorter walking distance 
in the six-minute test, and worse quality-of-life scores.  
Conclusion. Heart failure with preserved ejection fraction is characterized by universal diastolic 
dysfunction, high prevalence of obesity, reduced exercise tolerance, and impaired quality of 
life. Metabolic comorbidities significantly worsen the clinical course of the disease.  
Keywords: heart failure with preserved ejection fraction, diastolic dysfunction, obesity, body 
mass index, waist circumference, quality of life. 
INTRODUCTION 
To identify independent predictors of reduced exercise tolerance and impaired quality of life, 
multivariate linear regression analysis was performed. The dependent variables included six-
minute walk distance and total Minnesota Living with Heart Failure Questionnaire score. 
Independent variables entered into the regression model were age, sex, body mass index, 
waist circumference, presence of diabetes mellitus, severity of arterial hypertension, left 
ventricular mass index, and left atrial diameter. 
The total questionnaire score was significantly higher in women compared with men (48.5 
[36.0; 59.0] versus 21.5 [14.5; 40.0], p < 0.001). Exercise tolerance correlated inversely with 
quality of life (r = −0.39, p = 0.002). Diabetes mellitus and ischemic heart disease were 
associated with reduced physical performance and more severe clinical symptoms. 
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Statistical analysis was performed using Statistica software version 6.1. Quantitative variables 
were initially assessed for distribution normality using the Shapiro–Wilk test. Variables 
demonstrating a normal distribution were expressed as mean values with standard deviation, 
while non-normally distributed variables were presented as median values with interquartile 
ranges. 
For comparison of two independent groups with normally distributed data, the Student’s t-test 
was applied. In cases of non-normal distribution, the Mann–Whitney U test was used. 
Comparisons among three or more independent groups were conducted using one-way 
analysis of variance with post hoc multiple comparison testing for normally distributed 
variables, and the Kruskal–Wallis test for non-parametric data. 
Categorical variables were expressed as absolute numbers and percentages. Group 
differences in categorical data were evaluated using the chi-square test. Correlation analysis 
was performed using Spearman’s rank correlation coefficient to assess relationships between 
clinical, anthropometric, functional, and echocardiographic parameters. 
Multicollinearity was assessed prior to model construction using variance inflation factor 
values, with a threshold of less than 5.0 considered acceptable. Model goodness-of-fit was 
evaluated using the coefficient of determination. A two-sided p-value less than 0.05 was 
considered statistically significant. 
MATERIALS AND METHODS 
The study included seventy-two patients aged forty-seven to seventy-seven years (mean age 
59.6 ± 7.8 years) diagnosed with heart failure with preserved left ventricular ejection fraction. 
Among them, thirty-five patients (48.6%) had arterial hypertension as the primary cause, while 
thirty-seven patients (51.4%) had both arterial hypertension and coronary artery disease. All 
patients provided written informed consent prior to participation. Inclusion criteria were age 
between forty and eighty years, New York Heart Association functional class I to III, and left 
ventricular ejection fraction of forty-five percent or higher. Exclusion criteria included left 
ventricular ejection fraction below forty-five percent, myocardial infarction or unstable angina 
within the last three months, significant valvular heart disease, decompensated heart failure 
class IV, secondary hypertension, clinically significant arrhythmias, severe pulmonary, hepatic, 
or renal disease, and oncologic disorders. 
All clinical evaluation. Heart failure symptoms were assessed using the Clinical State 
Assessment Scale, and functional capacity was determined by the six-minute walk test. 
Physical examination included measurement of blood pressure, heart rate, body weight, height, 
and waist circumference. Body mass index was calculated using the Quetelet formula. Patients 
were classified according to obesity status based on standard body mass index thresholds: 
normal weight (18.5–24.9 kg/m²), overweight (25.0–29.9 kg/m²), obesity class I (30.0–34.9 
kg/m²), obesity class II (35.0–39.9 kg/m²), and obesity class III (≥40.0 kg/m²). Abdominal 
obesity was defined as waist circumference greater than ninety centimeters in women and 
greater than one hundred centimeters in men. Health-related quality of life was evaluated using 
the Minnesota Living with Heart Failure Questionnaire, which includes physical, emotional, and 
socioeconomic domains. Higher total scores indicated greater impairment of quality of life. 
Transthoracic echocardiography was performed using SonoScape 8000 and VIVID 3 systems 
in M-mode, B-mode, and Doppler mode. Structural parameters assessed included left 
ventricular end-diastolic and end-systolic diameters, interventricular septal thickness, posterior 
wall thickness, left atrial diameter, right atrial and ventricular dimensions, and left ventricular 
mass index. Systolic function was evaluated by left ventricular ejection fraction, while diastolic 
function was assessed using early diastolic filling velocity (E), late atrial filling velocity (A), E/A 
ratio, deceleration time, and isovolumic relaxation time. Left ventricular remodeling patterns 
were classified according to the Ganau classification. 
Correlation analysis demonstrated significant associations between anthropometric obesity 
indicators and functional capacity. Body mass index showed a moderate inverse correlation 
with six-minute walk distance (r = −0.41, p < 0.001), while waist circumference demonstrated 
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a similar inverse relationship (r = −0.43, p < 0.001). Both parameters correlated positively with 
total quality-of-life score, indicating worse perceived health status with increasing obesity (body 
mass index r = 0.44, p < 0.001; waist circumference r = 0.47, p < 0.001). 
Exercise tolerance exhibited a significant inverse correlation with symptom severity and quality 
of life. The six-minute walk distance correlated negatively with the total Minnesota 
questionnaire score (r = −0.39, p = 0.002) and positively with left ventricular diastolic relaxation 
parameters. 
Age demonstrated a positive correlation with left ventricular mass index (r = 0.42, p < 0.001) 
and left atrial diameter (r = 0.35, p = 0.008), indicating progressive myocardial remodeling with 
increasing age. 
The presence of diabetes mellitus was associated with significantly reduced exercise tolerance 
and worse clinical status. Patients with diabetes mellitus walked a shorter distance during the 
six-minute test (365.9 ± 58.4 m) compared with patients without diabetes mellitus (414.6 ± 76.2 
m, p = 0.03). Total quality-of-life scores were also higher in patients with diabetes mellitus (52.1 
± 13.7 versus 38.6 ± 14.2, p = 0.01). 
Multivariate linear regression analysis identified waist circumference, presence of diabetes 
mellitus, left ventricular mass index, and female sex as independent predictors of reduced 
exercise tolerance. The final regression model explained 46.2% of the variability in six-minute 
walk distance. 
A separate regression model for quality of life demonstrated that waist circumference, New 
York Heart Association functional class, diabetes mellitus, and left atrial diameter were 
independent determinants of higher total questionnaire scores. This model accounted for 
49.7% of the variance in quality-of-life outcomes. 
Severity of arterial hypertension showed significant positive associations with left ventricular 
mass (r = 0.26, p = 0.03), left ventricular mass index (r = 0.32, p = 0.01), and right ventricular 
diameter (r = 0.30, p = 0.01). Inverse correlations were observed between hypertension 
severity and six-minute walk distance (r = −0.40, p < 0.001), as well as overall quality-of-life 
measures. 
RESULTS  
Clinical evaluation revealed that 69 patients (95.8%) complained of dyspnea during physical 
exertion, while 3 patients (4.2%) experienced dyspnea at rest. Peripheral edema of varying 
severity was observed in 54 patients (75.0%). Signs of pulmonary congestion were detected 
in 10 patients (13.9%), and hepatomegaly was present in 12 patients (16.7%). 
Anthropometric assessment demonstrated a high prevalence of obesity. The mean body mass 
index was 31.2 ± 4.6 kg/m². Normal body weight was observed in 13 patients (18.1%), 
overweight in 21 patients (29.2%), obesity class I in 26 patients (36.1%), obesity class II in 10 
patients (13.9%), and obesity class III in 2 patients (2.7%). The mean waist circumference was 
101.4 ± 11.8 cm. Abdominal obesity was identified in 68.1% of patients. 
Exercise tolerance decreased progressively with worsening functional class. The mean six-
minute walk distance was 462 ± 54 m in functional class I, 398 ± 62 m in functional class II, 
and 332 ± 58 m in functional class III (p < 0.001). 
Quality-of-life assessment demonstrated a significant deterioration with increasing disease 
severity. The total Minnesota questionnaire score was 22.3 ± 8.6 in functional class I, 39.7 ± 
12.4 in functional class II, and 58.9 ± 14.1 in functional class III (p < 0.001). Women 
demonstrated significantly higher total scores compared with men (48.5 [36.0; 59.0] versus 
21.5 [14.5; 40.0], p < 0.001). 
Echocardiographic examination revealed diastolic dysfunction of the left ventricle in all patients. 
Concentric hypertrophy was observed in 76.2% of cases. Increasing functional class was 
associated with progressive thickening of the interventricular septum, increased posterior wall 
thickness, and enlargement of the left atrium. 
Patients with diabetes mellitus demonstrated lower exercise tolerance (365.9 ± 58.4 m versus 
414.6 ± 76.2 m) and higher symptom severity scores (4.2 ± 1.4 versus 3.4 ± 1.25). The 
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presence of ischemic heart disease was associated with more pronounced myocardial 
remodeling and reduced functional capacity. 
CONCLUSION  
1. Diastolic dysfunction of the left ventricle was detected in 100% of patients with heart failure 
with preserved ejection fraction. 
2. Obesity and abdominal fat accumulation were present in more than 80% of patients and 
were associated with worse clinical outcomes. 
3. Increasing functional class was accompanied by reduced exercise tolerance, deterioration 
of quality of life, and progression of myocardial hypertrophy. 
4. Women reported significantly poorer quality of life compared with men. 
5. Diabetes mellitus and ischemic heart disease negatively influenced physical performance 
and clinical status. 
 
LITERATURE 
Khusainova, M. A., Khaydarov, S. N., Uzokov, J. B., & Karabayeva, G. K. (2023). KIDNEY 

CONDITION IN PATIENTS WITH CHRONIC HEART FAILURE. Oriental renaissance: 
Innovative, educational, natural and social sciences, 3(2), 102-112. 

Khusainova, M. A., Khaydarov, S. N., Makhmudova, K. D., & Nayimov, A. S. (2023). 
Prevalence of bronchiolitis in patients with Rheumatoid arthritis. Science and 
Education, 4(5), 232-241. 

Alisherovna, K. M., Nizamitdinovich, K. S., Bakhtiyorovich, U. J., & Khudoyberdiyevna, S. N. 
QUALITY OF LIFE IN PATIENTS WITH CHOLELITHIASIS IN THE LONG-TERM 
PERIOD AFTER CHOLECYSTECTOMY. 

Khusainova, M. A., Khaydarov, S. N., Uzokov, J. B., & Shonazarova, N. K. (2023). QUALITY 
OF LIFE IN PATIENTS WITH CHOLELITHIASIS IN THE LONG-TERM PERIOD AFTER 
CHOLECYSTECTOMY. Oriental renaissance: Innovative, educational, natural and social 
sciences, 3(2), 231-239. 

Ergasheva, M. M. T., Khusainova, M. A., Khaydarov, S. N., & Khaydarova, Z. E. (2025). 
Anemia in Chronic Heart Failure: Unresolved Issues Treatment. Miasto Przyszłości, 58, 
512-517. 

Alisherovna, K. M., Rustamovich, T. D., Baxtiyorovich, U. J., & Sarvarovna, T. R. A. (2022). 
The Use of Trimetazidine in Patients with Type 2 Diabetes Mellitus Who Have Suffered a 
Myocardial Infarction. Czech Journal of Multidisciplinary Innovations, 10, 35-41. 

Alisherovna, K. M., & Tatlibayevich, Y. S. (2021). Assessment Of Risk Factors For Arterial 
Hypertension Hypertension In Pregnant Women. Central Asian Journal of Medical and 
Natural Science, 2(3), 214-217. 

Alisherovna, K. M., Tatlibayevich, Y. S., Toshtemirovna, E. M. M., & Nizamitdinovich, H. S. 
(2021). Diagnostic Significance Daily Monitoring of Blood Pressure in Young Women 
(Under 40 Years Old) with Arterial Hypertension. Central Asian Journal of Medical and 
Natural Science, 2(5), 461-465. 

Khusainova, M. A., & Yarmatov, S. T. (2021). CARDIAC ARRHYTHMIAS AND 
CARDIOHEMODYNAMIC DISORDERS IN PATIENTS VIRAL CIRRHOSIS OF THE 
LIVER. Scientific progress, 2(2), 196-202. 

Khusainova, M. A., Khaydarov, S. N., Makhmudova, K. D., & Ortikova, S. X. (2023). Features 
of prevention of chronic kidney diseases and chronic heart failure. Science and 
Education, 4(5), 242-250. 

Uzokov, J. B., Khusainova, M. A., Eshmamatova, F. B., & Mamadiyorova, M. M. (2023). 
Correction of violations rheology of blood in ischemic heart disease. Science and 
Education, 4(2), 153-159. 

Uzokov, J. B., Khusainova, M. A., Bekmuradova, M. S., & Makhmudova, K. D. (2023). 
Dynamics of quality of life indicators during personalized rehabilitation of patients with 
rheumatoid arthritis with arterial hypertension. Science and Education, 4(5), 196-204. 



International Conference on                                  Volume 1 Issue 6 (2025) 
Global Trends and Innovations 
in Multidisciplinary Research 
 

89 | P a g e  

Davranovna, M. K., Alisherovna, K. M., Erkinovna, K. Z., & Nizamitdinovich, K. S. (2022). 
Assessment of the quality of life of patients with coronary heart disease. The Peerian 
Journal, 11, 44-50. 

Toshtemirovna, E. M. M., Alisherovna, K. M., Totlibayevich, Y. S., & Xudoyberdiyevich, G. X. 
(2022). Anxiety disorders and coronary heart disease. The Peerian Journal, 11, 58-63. 

Alisherovna, K. M., Davranovna, M. H., & Nizametdinovich, K. S. (2022). Chronic heart failure 
in women. Central Asian Journal of Medical and Natural Science, 3(1), 21-25. 

Khaydarov, S. N., Khusainova, M. A., Uzokov, J. B., & Makhmudova, K. D. (2023). Heart failure 
and the risk of hypoglycemia. Science and Education, 4(5), 222-231. 

Buribayevich, N. M. (2022). Treatment of Chronic Heart Failure in Patients with Type 2 
Diabetes Mellitus. Central Asian Journal of Medical and Natural Science, 3(1), 183-186. 

Buribayevich, N. M., Utkirovna, X. S., Axrorovich, U. H., & Berdimurodovna, D. M. (2025, July). 
THE EFFECT OF CHRONIC CONCOMITANT ANEMIA ON HEART FAILURE AND 
DIABETES MELLITUS. In CONFERENCE OF ADVANCE SCIENCE & EMERGING 
TECHNOLOGIES (Vol. 1, No. 3, pp. 110-117). 

Normatov, M. B. (2023). Features of management of patients with chronic heart failure and 
diabetes mellitus. Science and Education, 4(5), 251-259. 

Buribayevich, N. M. (2022). Index of Functional Changes in the Assessment Adaptive State of 
Comorbid Patients Treated with Trimetazidine. Czech Journal of Multidisciplinary 
Innovations, 10, 42-48. 

Норматов, М. Б. (2022). ЭФФЕКТИВНОСТЬ АМЛОДИПИНА ПРИ АРТЕРИАЛЬНОЙ 
ГИПЕРТЕНЗИИ В СОЧЕТАНИИ С САХАРНЫМ ДИАБЕТОМ 2 ТИПА. Journal of 
cardiorespiratory research, 3(1), 55-57. 

Ergasheva, M. M. T., Khusainova, M. A., Khaydarov, S. N., & Khaydarova, Z. E. (2025). 
Anemia in Chronic Heart Failure: Unresolved Issues Treatment. Miasto Przyszłości, 58, 
512-517. 

Ergasheva, M. M. T., Xusainova, M. A., Bekmurodova, M. S., & Kamolova, D. D. (2023). 
Postmenopauza davridagi ayollarda arterial gipertenziya. Science and Education, 4(5), 
653-660. 

Камолова, Д. Ж., & Эргашева, М. Т. (2023). Особенности ремоделирования сердца и 
сосудов у беременных при артериальной гипертензии. Science and Education, 4(5), 
581-588. 

Tatlibayevich, Y. S., Sho’hratovna, M. M., Bobur, S., & Mamlakat, R. (2025, July). ARTERIAL 
HYPERTENSION AND THYROID STATUS IN PATIENTS OF DIFFERENT AGES. 
In CONFERENCE OF MODERN SCIENCE & PEDAGOGY (Vol. 1, No. 4, pp. 198-204). 

Alisherovna, K. M., Tatlibayevich, Y. S., Toshtemirovna, E. M. M., & Nizamitdinovich, H. S. 
(2021). Diagnostic Significance Daily Monitoring of Blood Pressure in Young Women 
(Under 40 Years Old) with Arterial Hypertension. Central Asian Journal of Medical and 
Natural Science, 2(5), 461-465. 

Tatlibayevich, Y. S., Javohir, J., Lazizbek, M., & Sho’hratovna, M. M. (2025, July). FEATURES 
OF HEART FAILURE IN PATIENTS WITH CORONARY HEART DISEASE AND 
THYROTOXICOSIS. In CONFERENCE OF ADVANCE SCIENCE & EMERGING 
TECHNOLOGIES (Vol. 1, No. 3, pp. 100-109). 

Yarmatov, S. T., & Xusainova, M. A. (2021). YURAK ISHEMIK KASALLIGI MAVJUD BO’LGAN 
BEMORLARDA. Scientific progress, 2(3), 785-791. 

Yarmatov, S. T., & Xusainova, M. A. (2021). BRONXIAL ASTMA MAVJUD BO’LGAN 
BEMORLARDA GASTROEZOFAGIAL REFLYUKS KASALLIGI DIAGNOSTIKASI VA 
OLIB BORISH ALGORITMI. Scientific progress, 2(2), 208-213. 

Yarmatov, S. T., & Yarmahammadov, U. K. (2022). Semizlik–Zamonaviy Tibbiyotda Dolzarb 
Muammo Sifatida Qolmoqda. Scientific progress, 3(4), 1196-1203. 

Yarmatov, S. T. (2021). YURAK ISHEMIK KASALLIGI VA BACHADON MIOMASI BO'LGAN 
BEMORLARNI DAVOLASHDA ANTIKOUGULYANT VA ANTITROMBOSITAR 



International Conference on                                  Volume 1 Issue 6 (2025) 
Global Trends and Innovations 
in Multidisciplinary Research 
 

90 | P a g e  

TERAPIYANI O’TKAZISH BO’YICHA KLINIK KUZATUVNI OLIB BORISH. Scientific 
progress, 2(3), 792-797. 

Yarmukhamedova, S., Nazarov, F., Mahmudova, X., Vafoeva, N., Bekmuradova, M., Gaffarov, 
X., ... & Xusainova, M. (2020). Features of diastolic dysfunction of the right ventricle in 
patients with hypertonic disease. Journal of Advanced Medical and Dental Sciences 
Research, 8(9), 74-77. 

Yarmukhamedova, S., Nazarov, F., Mahmudova, X., Vafoeva, N., Bekmuradova, M., Gafarov, 
X., ... & Xusainova, M. (2020). Study of indicators of intracardial hemodynamics and 
structural state of the myocardium in monotherapy of patients with arterial hypertension 
with moxonidin. Journal of Advanced Medical and Dental Sciences Research, 8(9), 78-
81. 

Khabibovna, Y. S. (2020). ОЦЕНКА ПРИЗНАКОВ ДИАСТОЛИЧЕСКОЙ ДИСФУНКЦИИ 
ПРАВОГО ЖЕЛУДОЧКА У БОЛЬНЫХ С АРТЕРИАЛЬНОЙ ГИПЕРТОНИЕЙ. Journal 
of cardiorespiratory research, 1(2), 88-92. 

Habibovna, Y. S., & Bo’Riboyevich, N. M. (2020). SURUNKALI GLOMERULONEFRIT BILAN 
OG ‘RIGAN BEMORLARDA ARTERIAL QON BOSIMINING SUTKALIK MONITORING 
KO ‘RSATKICHLARINI BAXOLASH. Journal of cardiorespiratory research, 1(1), 103-
108. 

Yarmuxamedova, S. X., & Normatov, M. B. R. (2021). SURUNKALI GLOMERULONEFRIT 
BILAN KASALLANGAN BEMORLARDA SUTKALIK QON BOSIMINING 
XARAKTERISTIKASI. Scientific progress, 2(2), 706-710. 

Ярмухаммедова, С., Гаффоров, Х., & Ярматов, С. (2020). ЗНАЧЕНИЕ СИСТОЛИЧЕСКОЙ 
И ДИАСТОЛИЧЕСКОЙ ДИСФУНКЦИИ СЕРДЦА ПРИ ЦИРРОЗЕ ПЕЧЕНИ. Журнал 
кардиореспираторных исследований, 1(2), 85-87. 

Ярмухамедова, С. Х., & Амирова, Ш. А. (2023). Определение показателей 
диастолической дисфункции правого желудочка у больных с АГ. Science and 
Education, 4(5), 595-600. 

 
 


