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Abstract
Background: The Improvement o f quality o f life (QOL) and its dynamics among patients with 
chronic heart failure (CHF) is an important task and one o f the leading criteria for the therapy 
effectiveness among patients with CHF.
Aim: The present study aimed to compare the QOL in patients with heart failure with mid-range 
ejection fraction (HFmrEF) in different age groups, taking into account gender differences.
Method: This cross-sectional study was conducted on 377 participants with CHF and a control group 
o f 30 subjects matched in age without CHF in Belgorod, Russia, in 2020. The participants were 
selected by the purposive sampling method. All patients were assigned into three groups, including 
middle age, elderly age, and senile age. The participants completed the Minnesota Living with Heart 
Failure Questionnaire (MLHFQ), Zung Self-Rating Anxiety Scale, and Zung Self-Rating Depression 
Scale. The collected data were analyzed with nonparametric statistic methods.
Results: It was revealed that the QOL was significantly lower in patients with HFmrEF of ischemic 
genesis than in the control group. The lowest QOL, according to the MLHFQ questionnaire, was 
revealed in old age. In the female population, the QOL was significantly lower than in men in the 
same age group. Moreover, the most pronounced manifestations of anxiety and depressive disorders 
were observed in middle-aged men and middle-aged women, respectively.
Implications for Practice: According to the findings o f this study, it is suggested that physicians and 
therapists pay special attention to the QOL of the elderly and senile aged people with CHF.
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Introduction
The improvement o f quality o f life (QOL) and its dynamics is an important task and one o f the 
leading criteria for the therapy effectiveness among patients with chronic heart failure (CHF) (1). 
According to the World Health Organization (WHO), quality o f  life is the person's perception o f the 
state o f life in the culture and value systems in which they live, which is related to goals, 
expectations, criteria, and important matters (2). Quality o f life can be categorized as an individual's 
awareness and fulfillment o f their position in their living experience in the social, value-related, and 
ethical environment in which they live and in association with their purposes, anticipations, norms, 
and considerations (3, 4). Despite the enhancement in treatments, numerous elderlies suffer from 
cardiovascular complications, such as CHF, that are much more common in an older fragile heart 
(5). During CHF, the QOL is understood as the patient's self-assessment o f his well-being and the 
effectiveness o f treatment. It is recognized that the patients with CHF have a poorer QOL as 
compared with healthy individuals (6). The results o f various studies have demonstrated the effect 
o f decreased exercise tolerance on QOL aggravation among patients with CHF (7-9).
The Minnesota Living with Heart Failure Questionnaire (MLHFQ) is most often used to measure the 
QOL of patients with CHF (10, 11). It is generally accepted to analyze the total amount o f points 
obtained when completing the MLHFQ although it is possible to assess the physical and emotional 
components o f the QOL separately. According to the results o f (12, 13), which assessed the validity 
and reliability o f various questionnaires, the MLHFQ met these criteria to the greatest extent.
However, to the best o f our knowledge, no study has been dedicated to investigating the QOL among 
CHF patients with an intermediate fraction (mid-range) o f left ventricular ejection (HFmrEF) of 
ischemic genesis at old and senile age. Therefore, the present study aimed to compare the QOL in 
patients with HFmrEF in different age groups with considering gender differences.

Methods
This cross-sectional study was conducted based on a causal-comparative design. The samples 
included 377 patients with HFmrEF and 30 patients without HFmrEF in Belgorod, Russia, in 2020 
(In total, 403). The participants were selected by the purposive sampling method from different 
ages and genders. The sample size was calculated by the G*Power software (version 3.1.9.7) with 
an effect size o f 0.215, alpha error o f 0.05, and power o f 0.95 for four groups. The group of patients 
with HFmrEF ischemic genesis consisted o f 377 people. Regarding the gender o f the participants, 
151 (40%) and 226 (60%) o f the cases were women and men, respectively. The mean age o f the 
subjects was obtained at 65.9±15.3 years (age range o f 45-82 years). Moreover, the mean disease 
duration was estimated at 12.4±7.1 years (range o f 5-20 years). The participants were divided into 
three groups depending on age, namely middle age (45-59 years; n=129), advanced age (60-74 
years; n=128), and senile (>75 years; n=120). The control group consisted o f 30 patients without 
CHF who were matched in terms o f age (mean age o f 65.2±15.29 years). The inclusion criteria 
were being over 45 years and having heart disease. On the other hand, the individuals who had 
another physical illness and received psychiatric treatment or other psychotherapy were excluded 
from the study. The participants completed the MLHFQ, Zung Self-Rating Anxiety Scale (SAS), 
and Zung self-Rating Depression Scale (SDS).

Instruments
Minnesota Living with Heart Failure Questionnaire
The MLHFQ (14) was used in the present study to make it possible to examine the severity of 
symptoms and features o f the psych respectively. The patients o f average age (A46.2%, P<0.001) and 
elderly patients (A57%, P<0.001) also had a significant difference from the control group. Elderly 
patients had the worst physical activity score, compared to the middle age (A22.2%, P<0.01).ological 
state among elderly and senile patients. The items are scored on a 6-point Likert scale, reflecting 
the severity o f violations in ascending order. The total score o f this tool is calculated at the range o f 
0-105, with higher scores representing worse QOL. The Cronbach’s alpha coefficients for the 
components o f MLHFQ (overall score and physical and emotional components) were 0.75, 0.71, 
and 0.76, respectively. The construct validity o f MLHFQ was measured by confirmatory factor 
analysis. The MLHFQ had divergent validity with the physical factor (r=-0.38) and psychological 
factor (-r=0.41) o f the 12-item Short-Form Health Survey.



Zung Self-Rating Anxiety Scale
To assess the level o f anxiety, the SAS developed by Zung (15) was used. This 20-item self-report 
assessment instrument measures anxiety levels based on four subscales, namely cognitive, autonomic, 
motor, and central nervous system symptoms. The items are replied to according to how much the 
statements apply to a person within 1-2 weeks prior to completing the scale. Each item is rated on a 4- 
point Likert scale o f 1=a little of the time, 2=some o f the time, 3=good part of the time, and 4=most o f 
the time. Some items are inversely expressed to prevent the delinquent o f set answers. The total score 
determines the overall assessment.
The participants individually filled out the questionnaire in 3 min, after being instructed by a 
medical worker. They put a mark in the appropriate boxes o f the scale according to the severity 
levels o f "very rarely", "rarely", "often", "most o f the time or all the time". The final scores o f the 
anxiety level obtained at the ranges o f 20-40, 41-60, and 61-80 represent a low, average, and high 
level o f anxiety, respectively. The Cronbach's alpha coefficient o f this instrument was estimated at
0.80 in the present study and its correlation coefficients with the Fear Survey for Adults with 
Mental Retardation, the anxiety subscale o f the Psychopathology Instrument for Mentally Retarded 
Adults, and Taylor Manifest Anxiety Scale were 0.40, 0.44, and 0.30, respectively. Zung used a 
sample o f 225 psychiatric patients and 343 nonpatients and measured the correlation between a self
administered and clinic-administered version o f the SAS test -0.66 overall and 0.74 for 
patients (12).

Zung Self-Rating Depression Scale
The Zung SDS (16) was used to assess the level o f depression. Each item is rated on a 4-point 
Likert scale o f 1=never, 2=sometimes, 3=often, and 4=constantly. The total scores are obtained at 
four ranges, including 25-49, 50-59, 60-69, and > 70 showing normal state, mild depression, 
moderate depression, and severe depression, respectively. All clinical interviews were conducted 
during the initial clinic visit. The optimal cut-off point for the SDS was calculated at 39. The 
sensitivity and specificity parameters for this cut-off point were 79.2% (95% confidence interval 
[CI]: 57.8-92.9) and 72.2% (95% CI: 67.9-76.1), respectively. Positive and negative predictive 
values were 12.5% (95% CI: 7.7-18.8) and 98.6% (95% CI: 96.7-99.5), respectively. Moreover, 
there was no statistically significant difference in diagnostic accuracy indices o f the cut-off points 
o f 39 and 40. In a receiver operating characteristic analysis, the area under the curve was 0.85 (95% 
CI: 0.77-0.92) for the SDS total score and 0.89 (95% CI: 0.83-0.96) for the Beck Depression 
Inventory-21 (P=0.137).
Statistical processing was performed using the Statistica software package (version 10.0). The 
tables containing the results o f patients were formed using Excel MS Office 2010 tables. 
Quantitative indicators were presented as a median and interquartile range (Me, Q25%; Q75%). 
Differences were considered statistically significant with the delta method (17) at a significance 
level o f P < 0.05.
All ethical considerations were observed in this study. The participants were explained about the 
purpose and procedures o f the research, and they were assured o f the confidentiality o f their 
information. They were also informed about the possibility o f study withdrawal at any research 
stage, and if  they desired, the research results would be available to them. Written consent was 
obtained from the subjects. The principles o f the Helsinki Convention were also observed.

Results
Table 1 presents the results o f the QOL of patients with HFmrEF, according to which, the elderly had 
a worse total QOL index (91.3 (75.2; 104.8) points) than the control group (45.1 (42.1; 48.4) points) 
based on the results o f the MLHFQ questionnaire analysis. Based on the results, the patients of 
average age (A34.2%, P<0.01) and elderly patients (A41.9%, P<0.001) had a significant difference 
from the control group. Elderly patients had a worse score, compared to middle-aged patients 
(A11.7%, P<0.05).
According to the scale o f physical assessment, elderly HFmrEF patients had the worst results; 
accordingly, the median was estimated at 33.2 points, which was 66.3% (P<0.001), 37.3% (P<0.01), 
and 21.4% (P<0.01) higher than that in the control group, middle-aged patients, and the elderly,



Table 1. Initial assessment of the QOL according to the MLHFQ in patients with HFmrEF depending on
age (Q25%, Q75%)____________________________________

Parameters, 
measurement units

Control group 
(n=30)

1

HFmrEF 
Middle age 

2

HFmrEF
Elderly

3

HFmrEF 
Senile age 

4
Total score 45.1 [42.1;48.6] 68.5 [60.4;81.2] 77.6 [65.3;86.7]

P2-3<0.05; P2-4<0.01; P1-2<0.01; P3-4<0.05; P1-3<0.001; P1-4<0.001
91.3 [75.2;104.8]

Physical score

Emotional 
evaluation, score

11.2 [8.1; 14.3] 20.4 [16.1; 27.3] 26.1 [21.6; 29.8] 33.2 [28.9; 36.9]
P2-3<0.01; P2-4<0.01; P1-2<0.01; P1-3<0.001; P3-4<0.01; P1-4<0.001

12.1 [9.2; 13.4] 14.4 [9.8; 18.5] 18.5 [14.2; 22.3] 22.6 [17.5; 25.9]

_________________ P2-3<0.01; P2-4<0.01; P1-2<0.05; P3-4<0.01; P1-3<0.01; P1-4<0.001_________________
HFmrEF: Heart failure with mid-range ejection fraction; QOL: Quality of life; MLHFQ: Minnesota Living with 
Heart Failure Questionnaire; *P<reliability of differences between the groups of patients

respectively. The patients o f average age (A46.2%, P<0.001) and elderly patients (A57%, P<0.001) 
also had a significant difference from the control group. Elderly patients had the worst physical 
activity score, compared to the middle age (A22.2%, P<0.01).
According to the emotional assessment scale, elderly patients with HFmrEF had the worst results, 
with the median o f 22.6 points, which was 46.5% higher (P<0.001) than the control group, 36.3% 
(P<0.01) higher than the average age patients, and 18.1% (P<0.01) higher than the elderly. The 
middle-aged patients (A15.9%, P<0.05) and elderly patients (A34.5%, P<0.01) had a significant 
difference from the control group.
Table 2 tabulates the QOL in patients with HFmrEF according to the MLHFQ, depending on the age 
and gender differences o f Me (Q25%, Q75%).
Regarding the analysis o f gender differences, it was found that women had higher values than 
men in terms o f the total score for middle age (A11.9%, P<0.05), old age (A9.6%, P<0.05), and 
senile age (A16.0%, P<0.01) participants, which indicated a poorer QOL than that o f men. The 
difference between men and women in the physical activity scores wa s A17.2% (P<0.01) for the 
middle age, A18.0% (P<0.01) for the elderly, and A14.8% (p<0.05) for the senile patients, which 
indicated a reduced physical activity among the women compared to men.
The assessment of the emotional component (in points) revealed that the differences between men and 
women were A17.4%, (P<0.01) among the middle age patients, A19.8%, (P<0.01) among the elderly, 
and A18% (P<0.05) among the senile, showing a reduced emotional activity among women, in 
comparison to men.
The level o f anxiety was maximum in HFmrEF patients of middle age with 64.7 (54.1; 70.3) points 
and accounted for 46.4 (41.2; 54.1) in the old age and 38.5 (33.7; 45.1) in the senile patients, while 
the lowest anxiety was observed in the control group with 19.4 (16.5; 21.3) points, which was 
consistent with the literature data on the decrease o f anxiety level with aging. The differences o f the 
control group with the middle-aged individuals, the elderly, and the senile were 70.0% (P<0.001),

Table 2. Assessment of the QOL in patients with HFmrEF according to the MLHFQ, depending on the age
HFmrEF patient group___________________________ Indicators, measurement units______________________
Age

Middle

Elderly

Senile

MLHFQ: Minnesota Living with Heart Failure Questionnaire; HFmrEF: Heart failure with mid-range ejection 
fraction; QOL: Quality of life; *P < 0.05; **Р < 0.01- The differences between men and women at the same age

Gender Total score Physical score Emotional evaluation, score
Males 66.2 (60.4; 72.5) 19.2 (16.1; 22.3) 13.3 (9.8; 16.0)

Females 75.1 (68.3; 81.2)* 23.2 (20.1; 27.3)** 16.1 (12.2; 18.5)**

Males 73.3 (65.3; 80.4) 23.2 (21.6; 26.5) 16.2 (14.2; 19.4)
Females 81.1 (77.2; 86.7)* 28.3 (25.6; 29.8)** 20.2 (16.6; 22.3)*

Males 80.1 (75.2; 88.1) 29.3 (28.9; 33.4) 19.1 (17.5; 23.3)
Females 95.4 (80.0; 104.8)** 34.4 (31.5; 36.9)* 23.3 (20.1; 25.9)**
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Figure 1. Comparative characteristics of the level of anxiety among males and females with HFmrEF
depending on age and in the control group

58.2% (P<0.001), and 49.6% (P<0.001), respectively. The differences o f middle-aged with elderly 
and senile patients were 28.3% (P<0.01) and 40.5% (P<0.001), respectively, and was 17.0% (P<0.01) 
between elderly and senile patients. The test results were analyzed using the Tsung scale to identify 
the level o f anxiety among the patients o f different age groups, depending on gender. The results are 
shown in Figure 1.
The analysis o f the anxiety level results did not reveal gender differences in the control group 
(P>0.05). However, significant differences (A8.9%, P<0.05) were observed between men 67.4 (64.4; 
70.3) and women 61.4 (54.1; 68.7) at the middle age. In old age, the difference between men 50.6 
(46.4; 54.1) and women 45.5 (41.2; 50.0) was estimated at 10.1% (P<0.05). In senile age, the 
difference between men 42.2 (39.2; 45.1) and women 36.1 (33.7; 38.5) was calculated at 14.5% 
(P<0.05).
The level o f depression among HFmrEF patients was determined depending on age and gender 
differences according to the Tsung scale. It was found that the level o f self-rated depression in the 
group o f middle-aged patients was the highest and amounted to 78.6 (65.4; 86.9) points, which 
was 65.8% (P<0.001) higher than that in the control group, accounting for 26.9 (25.1; 29.6) points. 
Based on the results, the level o f depression decreased with aging, which was 62.2 (55.3; 70.7) 
points among the elderly and 20.9% (P<0.01) lower and 56.8% (P<0.001) higher than that in the 
average age and control groups, respectively. In senile age, the self-reported level o f depression 
was 52.6 (47.3; 62.9) points, which was 15.4% (P<0.05) lower than that in the elderly and lower 
by 33.1% (P<0.01) than in the middle age patients; the difference with the control group was 
48.9% (P<0.01).
The next step in our study was to determine how gender contributed to the experience of depression 
among HFmrEF patients (Figure 2).
The level o f depression was higher in women than in men in all age categories. It was found that the 
level o f depression self-assessment in the group o f middle-aged women was the highest and amounted 
to 79.5 (72.1; 86.9) points, which was 11.6% (P<0.05) higher than that among men (70.3 (65.4; 75.2) 
points). With age, the level o f depression decreased and it was 66.1 (61.4; 70.7) points among older 
women, which was 10.7% (P<0.05) higher than that in men (59.0 (55.3; 62.7) points). In senile age, 
the self-assessment o f depression level among women was 56.6 (50.3; 62.9) points; that is, it was 
higher by 12.4% (P<0.05) than that among men at the same age, which accounted for 49.6 (47.3; 
51.8) points.
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*Differences between the indicators in males and females are significant at P < 0.05.
Figure 2. Comparative characteristics of the level of depression in males and females with HFmrEF

depending on age and in the referent group

Discussion
The purpose o f our analysis was to assess the QOL according to MLHFQ questionnaire results and 
compare the rates between men and women by age. A decrease o f points on the scale o f physical and 
emotional QOL assessment was found among the patients with HFmrEF according to the MLHFQ 
questionnaire, both in old and senile age. The results o f the present study revealed the deterioration of 
the studied parameters as the age o f the patients increased.
It has been reported that gender contributes to the clinical picture and outcomes among CHF patients; 
nevertheless, few studies have compared QOL and related factors across gender groups among CHF 
patients (18). However, gender differences among CHF patients should be taken into account when 
developing treatment strategies in order to solve the problems associated with the increase in patients' 
number, especially in older age groups (19).
The QOL was significantly lower in patients with HFmrEF than in the control group, and there was a 
decrease in QOL with aging. The lowest QOL (total score and physical and emotional components) 
was found in old age. Among the female population, the QOL was significantly lower than that in 
men in the same age group.
The results o f previous studies have demonstrated the significant role o f the emotional status of 
patients, in particular depressive manifestations and anxiety disorders, reducing QOL among CHF 
patients (20, 21). In this regard, this study investigated the QOL and the level o f anxiety and 
depression among HFmrEF patients according to age and gender. There are insufficient data on 
these changes among elderly people with CHF since clinical studies rarely included this category of 
patients (22).
According to the literature, the use o f "double" questionnaire scales for depression and anxiety is of 
particular interest in old age (23). The results of "double" questionnaire scale use among elderly 
patients showed that the estimates o f depression and anxiety within the analyzed couples 
demonstrated high levels o f correlation (23). A strong correlation was found in old age between the 
estimates of depression severity according to the Zung SDS and the level o f anxiety according to the 
SAS. In this regard, the assessment o f anxiety disorders was carried out in the current study using the 
Zung SAS (15). Therefore, in our study, it was found that the level o f anxiety was higher in men than 
in women o f all age categories.
Depressive disorders are common among CHF patients, with prevalence rates markedly higher than 
those in the general population. The findings o f a meta-analysis o f 36 studies showed that clinically 
significant depressive symptoms affected 21.5% of CHF patients (24). At the same time, CHF patients 
with depressive symptoms usually had a lower QOL, decreased functional status, greater symptomatic 
load, and, accordingly, lower adherence to therapy (25). The level o f depression decreased with aging,



accounting for 62.2 (55.3; 70.7) points among the elderly, which was 20.9% (P<0.01) lower than that 
in the average age and 56.8% (P<0.001) higher than in the control group. The obtained data were 
consistent with the literature data for CHF patients (26).

Implications for Practice
In this study, it was demonstrated that the patients with CHF and a mid-range ejection fraction of 
ischemic genesis had significantly lower QOL than the control group. There was a decrease in the 
QOL with aging. The lowest QOL, according to the MLHFQ questionnaire (overall score and 
physical and emotional components), was revealed in senile age. In the female population, the QOL 
was significantly lower than that among the men in the same age group. At the same time, the most 
pronounced manifestations o f anxiety were observed among middle-aged men, and the most 
pronounced manifestations o f depressive disorders were found among middle-aged women. Finally, it 
is suggested that trainers pay attention to gender and age differences in working with older people. 
For example, experts look at anxiety in middle-aged men and depression in middle-aged women. 
Moreover, in general, they need to pay more attention to the physical and emotional conditions o f the 
elderly. It is also recommended that physical and emotional state be improved, especially in the 
elderly, using evidence-based interventions.
This study also had some limitations. The first limitation was related to the sampling method, which 
was a convenience sampling method. In addition, the sample size of the control group and the other 
groups was not homogeneous. To reduce the effect o f potential variables, it is suggested that the 
researchers use a randomly selected homogeneous sample size in future studies.
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