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Abstract
Background  Hypertension is a common condition among the elderly and is frequently accompanied by frailty 
syndrome (FS). The coexistence of hypertension and FS poses significant challenges in patient management and 
negatively impacts the quality of life (QoL). This study aimed to analyze the relationship between FS and QoL in 
elderly patients with suspected hypertension.

Methods  A cross-sectional study was conducted involving 201 patients aged 65 years or older, referred to a 
Hypertension Clinic for diagnostic evaluation. Frailty was assessed using the Tilburg Frailty Indicator (TFI), and QoL was 
evaluated with the World Health Organization Quality of Life Instrument (WHOQOL-BREF). Sociodemographic and 
clinical data were collected, and statistical analyses were performed to identify correlations between FS and QoL.

Results  The study found that 79.60% of the patients were identified as frail (TFI ≥ 5). FS was significantly negatively 
correlated with all domains of QoL, including physical health (r = -0.634, p < 0.001), psychological health (r = -0.675, 
p < 0.001), social relationships (r = -0.528, p < 0.001), and environmental factors (r = -0.626, p < 0.001). Multivariate 
analysis revealed that physical (β = -0.091, p < 0.001) and psychological components of FS (β = -0.128, p = 0.016), as 
well as age (β = -0.022, p = 0.004), were significant predictors of lower QoL scores. Loneliness (β = -0.235, p = 0.049) 
was also a significant predictor of lower QoL.

Conclusions  The study demonstrated a strong association between FS and reduced QoL in elderly hypertensive 
patients, emphasizing the need for comprehensive assessments and personalized management strategies. Routine 
evaluation of frailty and the implementation of targeted interventions aimed at improving physical, psychological, 
and social well-being could substantially enhance QoL in this vulnerable population.
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Introduction
Hypertension (HT) is a prevalent condition among older 
adults and is often accompanied by frailty syndrome 
(FS), a syndrome characterized by decreased physiologi-
cal reserve and increased vulnerability to stressors. The 
coexistence of these two conditions presents significant 
challenges in the management and treatment of hyper-
tension, complicating the overall care process and nega-
tively impacting the quality of life (QoL) of affected 
individuals [1, 2]. 

Hypertension is the leading modifiable risk factor for 
global all-cause morbidity and mortality The majority of 
patients with elevated blood pressure have essential or 
primary hypertension, where the exact cause is unknown 
[3]. In contrast, 5–10% of patients have secondary hyper-
tension, which has an identifiable cause [4]. 

Hypertension is also a major risk factor for cardiovas-
cular diseases (CVD), stroke, and renal complications, 
contributing significantly to morbidity and mortality in 
the elderly population. Effective management of hyper-
tension typically involves lifestyle modifications and 
pharmacological interventions [5]. However, FS can also 
impede a patient’s ability to adhere to these treatment 
regimens due to various factors such as physical limita-
tions, cognitive decline, and the presence of multiple 
comorbidities [6]. As a result, frail older adults are at a 
higher risk of adverse health outcomes due to poor blood 
pressure control [7]. 

Although various hypertension guidelines recommend 
considering FS in treatment decisions, specific assess-
ment tools and clinical criteria have not been explicitly 
established. Hypertension is common in frail individuals, 
but a direct association has not been reported [8]. There-
fore, optimal blood pressure (BP) control is essential for 
managing CVD risk and preserving QoL in frail hyper-
tensive patients [9]. BP typically decreases in later life or 
in patients dependent on nursing care. High mortality 
rates among frail patients with lower BP raise questions 
about appropriate BP targets for this population. Cog-
nitive decline, a domain of FS, is associated with loss of 
autonomy, poor self-management, and reduced QoL. The 
benefits of antihypertensive treatment for cognitive func-
tion, especially in older individuals, remain unclear [8]. 
FS is also a predictor of poor postoperative outcomes, 
including mortality, longer in-hospital time, complica-
tions, and decline in activities of daily living (ADL) [10]. ​​.

Despite the high prevalence of both hypertension and 
FS in older adults, the interplay between these conditions 
remains underexplored [11]. FS not only affects physi-
cal health but also has psychological and social dimen-
sions that can influence a patient’s overall well-being and 
capacity to manage chronic illnesses [12]. Understanding 
the relationship between frailty syndrome and quality of 
life is crucial for developing effective interventions aimed 

at improving health outcomes and enhancing the QoL for 
this vulnerable population [13]. 

Several studies have investigated optimal hyperten-
sion treatment for older patients with FS [9, 14, 15]. 
For instance, the Hypertension in the Very Elderly Trial 
(HYVET) and the Systolic Blood Pressure Intervention 
Trial (SPRINT) have shown that intensive blood pres-
sure control can be safely implemented in older patients, 
reducing the risk of major cardiovascular events [16, 17]. 
However, the appropriate blood pressure targets for frail 
patients remain a subject of debate, with some studies 
suggesting that lower blood pressure may be associated 
with higher mortality in frail patients.​​ [18].

The primary objective of this study is to analyze the 
relationship between FS and QoL in patients with sus-
pected hypertension. By examining these interconnec-
tions, the study aims to provide insights that can inform 
the design of targeted interventions to support frail older 
adults in managing their hypertension more effectively. 
The specific aims are to determine the prevalence of FS 
among older patients with suspected hypertension and 
evaluate how FS correlates with different aspects of QoL.

Methodology
Participants
The participants in this study were patients referred to 
the Hypertension Clinic for diagnostic evaluation of 
hypertension by their primary care physicians during the 
period from 2016 to 2017. The study included patients 
aged 65 years or older, without cognitive impairment or 
mental disorders, who provided written informed con-
sent to participate. The screening for eligibility included 
a clinical evaluation conducted by a qualified physician 
upon patient admission. This process involved review-
ing medical records, conducting a clinical interview, and 
administering the Clock Drawing Test (CDT) to evalu-
ate cognitive function. The CDT was used to confirm 
the absence of significant cognitive impairments that 
would preclude participation. The physician’s decision 
was relied upon to exclude such cases. The study initially 
included 243 participants with suspected hypertension; 
however, only 201 participants returned all the com-
pleted questionnaires and were ultimately included in 
the final analysis. The average age of the participants was 
71.59 years (SD = 7.55), with ages ranging from 65 to 91 
years.

Procedure
Upon hospital admission, sociodemographic data were 
collected from the patients, including age, marital status, 
education, occupational activity, diabetes, hypercholes-
terolemia, coronary heart disease, kidney failure, rheu-
matic diseases, and body mass index (BMI). The WHO 
criteria were used to classify patients based on BMI: 
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underweight (BMI < 18.5), normal weight (BMI 18.5–
24.9), pre-obese (BMI 25–29.9), and obese (BMI ≥ 30). 
Following this, participants completed the Tilburg Frailty 
Indicator (TFI) [19], and the World Health Organization 
Quality of Life Instrument (WHOQOL-BREF) [20] dur-
ing a single study visit in the presence of a nurse.

Tools
Frailty syndrome assessment
FS was assessed using the TFI. The TFI includes 15 items 
divided into physical, psychological, and social domains. 
Higher scores on the TFI indicate greater levels of frailty, 
with a score of 5 or above signifying the presence of FS 
[19, 21, 22]. The Cronbach’s alpha value for the TFI in 
this study was 0.74, indicating good internal consistency. 
In this study, 160 out of 201 participants (79,60%) were 
identified as frail.

Quality of life
QoL was assessed using the WHOQOL-BREF. It covers 
four domains: Physical Health (this includes activities of 
daily living, dependence on medicinal substances and 
medical aids, energy and fatigue, mobility, pain and dis-
comfort, sleep and rest, and work capacity), Psychologi-
cal Health (this includes bodily image and appearance, 
negative feelings, positive feelings, self-esteem, spiritual-
ity/religion/personal beliefs, thinking, learning, memory, 
and concentration), Social Relationships (this includes 
personal relationships, social support, and sexual activ-
ity) and Environment (This includes financial resources, 
freedom, physical safety and security, health and social 
care, home environment, opportunities for acquiring new 
information and skills, participation in and opportuni-
ties for recreation/leisure activities, physical environment 
and transport) [20]. The Cronbach’s alpha values for the 
Polish version of WHOQOL-BREF domains are as fol-
lows: physical health = 0.81, psychological health = 0.78, 
social relationships = 0.69, and environment = 0.77. These 
values confirm the reliability of the instrument for evalu-
ating the quality of life in this study population [23]. 

Statistical analysis
Quantitative variables were analyzed using descrip-
tive statistics such as mean, standard deviation, median, 
quartiles, minimum, and maximum. Qualitative variables 
were analyzed by calculating absolute and percentage 
frequencies. Correlations between quantitative variables 
were analyzed using Spearman’s correlation coefficient. 
Multivariate analysis was performed using linear regres-
sion to identify potential predictors of treatment QoL. 
The variance inflation factor (VIF) was used to check for 
multicollinearity among explanatory variables, with a 
VIF > 5 indicating collinearity. A significance level of 0.05 
was adopted for all statistical analyses.

Results
Characteristics of the study group
The study group consisted of 201 individuals. Hyper-
tension was diagnosed in 157 patients with Stage 1 
Hypertension (78.11%) and 44 patients with Stage 2 
Hypertension (21.89%). Of these, 112 (55.72%) were 
women and 89 (44.28%) were men. The average age of the 
participants was 71.59 years, with a standard deviation of 
7.55 years. The median age was 68 years, with an inter-
quartile range from 65 to 77 years, and the ages ranged 
from 65 to 91 years. A total of 160 patients (79.60%) 
had frailty syndrome (FS). Detailed sociodemographic 
and clinical data of the participants are summarized in 
Table 1.

QoL of the participants
The QoL is rated on different scales. In the first two 
domains (perception of QoL and health), the QoL is 
expressed on a scale of 1–5. In the other domains, it is 
expressed on a scale of 4–20, with higher scores indicat-
ing a better QoL. The average score for the perception of 
QoL among participants was predominantly in the “Nei-
ther Poor nor Good” and “Good” categories. The average 
score for the perception of health was also predominantly 
in the “Neither Satisfied nor Dissatisfied” and “Satis-
fied” categories. Participants rated their QoL highest in 
the Psychological domain, slightly lower in the Environ-
ment and Social Relationships domains, and lowest in the 
Physical Health domain. The results of the WHOQOL-
BREF questionnaire are summarized in Table 2.

Correlation between QoL and FS
The overall TFI score and the severity of physical, psy-
chological, and social components of FS significantly 
(p < 0.05) and negatively (r < 0) correlate with the per-
ception of QoL, perception of own health, and QoL in 
the physical, psychological, social, and environmental 
domains. Detailed results of correlation between WHO-
QOL-BREF and TFI are presented in Table 3.

Multivariate analysis of FS and QoL
Multivariate linear regression analysis revealed that the 
perception of QoL was significantly lowered by physical 
components of FS (β = -0.091, p < 0.001), psychological 
components of FS (β = -0.128, p = 0.016), and age (β = 
-0.022, p = 0.004). Loneliness was also a significant pre-
dictor of lower QoL scores (β = -0.235, p = 0.049) com-
pared to those living in a relationship.

Regarding the perception of own health, physical 
components of FS (β = -0.078, p = 0.015), psychologi-
cal components of FS (β = -0.129, p = 0.002), and age (β 
= -0.025, p < 0.001) were significant predictors of lower 
scores. Obesity (β = -0.353, p = 0.006) and kidney failure 
(β = -0.388, p = 0.006) were also significant predictors of 
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lower scores on this scale compared to those with normal 
weight and without kidney failure.

The physical domain was significantly lowered by phys-
ical components of FS (β = -0.37, p < 0.001) and age (β = 
-0.107, p < 0.001).

The psychological domain was significantly lowered by 
physical components of FS (β = -0.301, p < 0.001), psycho-
logical components of FS (β = -0.313, p < 0.001), and age 
(β = -0.101, p < 0.001). Loneliness (β = -0.76, p = 0.033) 

Table 1  Characteristics of the Study Group
Parameter N = 201
Sex Female 112 (55,72%)

Male 89 (44,28%)
Age [years] Mean (SD) 71,59 (7,55)

Median (quartiles) 68 (65–77)
Range 65–91
n 201

Marital status Married or Partnered 102 (50,75%)
Single 15 (7,46%)
Separated, divorced 8 (3,98%)
Widow, widower 76 (37,81%)

Education None or primary 55 (27,36%)
Secondary education 96 (47,76%)
Higher 50 (24,88%)

Work activity Working 26 (12,94%)
Retiree 137 (68,16%)
Pensioner 35 (17,41%)
Unemployed person 3 (1,49%)

SBP [mmHg] Mean (SD) 143,13 (13,25)
Median (quartiles) 140 (140–150)
Range 100–183
n 201

DBP [mmHg] Mean (SD) 85,85 (12,51)
Median (quartiles) 90 (80–90)
Range 50–110
n 201

BMI [kg/m2] < 18.5 6 (2,99%)
18.5–24.9 88 (43,78%)
25.0–29.9 76 (37,81%)
≥ 30 31 (15,42%)

Duration of illness [years] Mean (SD) 13,04 (7,57)
Median (quartiles) 11 (7–17)
Range 1–40
n 201

Blood Pressure Status Stage 1 Hypertension 157 (78,11%)
Stage 2 Hypertension 44 (21,89%)

Comorbidities * Diabetes 101 (50,25%)
Hypercholesterolemia 59 (29,35%)
Coronary Heart Disease 61 (30,35%)
Renal Failure 19 (9,45%)
Rheumatic Diseases 42 (20,90%)

Frailty syndrome TFI ≥ 5 yes 160 (79,60%)
* Multiple choice question - percentages do not sum to 100
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was also a significant predictor of lower scores compared 
to those living in a relationship.

The social domain was significantly lowered by physi-
cal components of FS (β = -0.188, p = 0.035), psychologi-
cal components of FS (β = -0.431, p < 0.001), and age (β 
= -0.103, p < 0.001). Loneliness (β = -1.398, p = 0.033) sig-
nificantly reduced the scores compared to those living in 
a relationship. Kidney failure (β = 1.185, p = 0.029) was a 
significant predictor of higher scores.

In the environmental domain, physical components of 
FS (β = -0.288, p < 0.001) and age (β = -0.122, p < 0.001) 
were significant predictors of lower scores. Detailed 
results of the multivariate analysis are presented in 
Table 4.

Discussion
Our study demonstrated a significant correlation 
between frailty syndrome and reduced quality of life in 
elderly patients with arterial hypertension. These findings 
underscore the clinical importance of incorporating com-
prehensive assessment and personalized management 
strategies in this population, as the primary goal of anti-
hypertensive treatment is not only to reduce cardiovascu-
lar risk but also to enhance quality of life and extend the 
lifespan of these patients [24]. It is known that the occur-
rence of FS significantly worsens QoL [25, 26]. Moreover, 
FS increases the risk of insufficient adherence to rec-
ommended antihypertensive therapy, thereby increas-
ing the cardiovascular risk of these patients [27]. Worse 
QoL in patients with hypertension also increases the 
risk of insufficient adherence to therapy [28]. The coex-
istence of FS and hypertension significantly increases the 
risk of falls (OR = 12.24) [29]. The study showed a high 
prevalence of FS in hypertensive patients, with 79.60% of 
patients diagnosed as frail. This suggests that the preva-
lence of FS in elderly hypertensive patients is significantly 
higher compared to the general elderly population [30]. 
This highlights the critical need to address FS in the 
treatment of arterial hypertension in the elderly. Arterial 
hypertension is one of the most common diseases in all 
populations, but the prevalence of arterial hypertension 
increases with age, hence primary care physicians should 

be particularly alert to those patients who are at higher 
risk of developing FS [24]. The occurrence of FS or pre-
frail in hypertensive patients aged ≥ 65 years increased 
the risk of all-cause mortality by 202% and 35%, respec-
tively. Of particular predictive importance in this respect 
were such FS components as weakness (HR = 1.77), 
exhaustion (HR = 2.25), low physical activity (HR = 2.25), 
shrinking (HR = 1.48), and slowness (HR = 1.44) [31]. 
Hence, in elderly patients with arterial hypertension, 
broad FS prevention should be carried out and those with 
risk factors for its occurrence (age, female sex, depres-
sion, and previous hospitalizations) should be identified 
[32]. In this context, it is worth emphasizing that one of 
the very important ways of FS prevention is good blood 
pressure control (people with well-controlled blood pres-
sure are characterized by a 32% lower risk of FS) [33]. 
Moreover, in patients with arterial hypertension and FS 
(frailty status was a marker of high cardiovascular risk in 
this patients), antihypertensive treatment should not be 
feared, because its use reduces the risk of major cardio-
vascular events (MACE) up to the age of 85 and is not 
associated with a higher risk of adverse events [34, 35]. 
In patients with FS, in order to reduce the number of tab-
lets taken, it seems particularly beneficial to use therapy 
based on single-pill combination (SPC), which signifi-
cantly improves compliance with recommendations and 
thus contributes to the optimization of cardiovascular 
risk [36]. To be as effective as possible, antihypertensive 
treatment should be carried out in accordance with the 
principle proposed by Surma and Oparil based on the 
current guidelines: “the earlier the better”, “the lower the 
better, but not lower than < 120/70 mmHg” and “the lon-
ger the better” [37]. A personalized approach is needed in 
the management of hypertension in older persons, focus-
ing on hypotension, co-morbidities, and adherence/per-
sistence to medical prescriptions, while considering the 
specific frailty deficits [38]. Physical activity is the basis 
of a healthy lifestyle and the treatment of many diseases, 
including arterial hypertension [24]. In the context of FS 
prevention, regular physical activity should be encour-
aged, because it reduces the odds of frailty by 41%.39 
We have shown that patients with arterial hypertension 

Table 3  Correlation between WHOQoL-BREF and TFI
WHOQoL BREF Overall 

TFI Score
Physical Components Psychological Components Social 

Components
Spearman’s correlation coefficient

Perception of QoL r=-0,663, p < 0,001 * r=-0,615, p < 0,001 * r=-0,465, p < 0,001 * r=-0,36, p < 0,001 *
Perception of Own Health r=-0,543, p < 0,001 * r=-0,511, p < 0,001 * r=-0,385, p < 0,001 * r=-0,285, p < 0,001 *
Physical Health r=-0,634, p < 0,001 * r=-0,61, p < 0,001 * r=-0,414, p < 0,001 * r=-0,3, p < 0,001 *
Psychological r=-0,675, p < 0,001 * r=-0,639, p < 0,001 * r=-0,476, p < 0,001 * r=-0,323, p < 0,001 *
Social Relationships r=-0,528, p < 0,001 * r=-0,491, p < 0,001 * r=-0,436, p < 0,001 * r=-0,218, p = 0,002 *
Environment r=-0,626, p < 0,001 * r=-0,579, p < 0,001 * r=-0,434, p < 0,001 * r=-0,365, p < 0,001 *
* statistically significant correlation (p < 0.05)
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and FS were characterized by a deterioration in the QoL 
domain related to physical activity. This is consistent with 
existing literature, which suggests that frail people expe-
rience more severe physical limitations, which reduces 
their ability to effectively cope with hypertension. Physi-
cal activity, including simple exercises such as daily walk-
ing, reduces the risk of all-cause and cardiovascular 
mortality [39, 40]. Physical therapy programs are effective 
in decreasing levels of physical frailty older adults [41]. 

We also found that FS significantly reduced both psy-
chological and social components of QoL. The psycho-
logical burden of frailty, combined with reduced social 
interactions and support, exacerbates the challenges 
faced by these patients. Psychological support can allevi-
ate the symptoms of FS and should therefore be strongly 
recommended in this group of patients [42]. It is worth 
emphasizing here that good control of blood pressure 
and lipid profile can reduce the risk of dementia, which 
can significantly worsen social aspects of QoL [43]. 

Age and loneliness were significant predictors of lower 
QoL scores in many domains. Older age inherently 
reduces physiological reserves, while loneliness increases 
the psychological and social effects of frailty. Condi-
tions such as obesity and renal failure were also signifi-
cant predictors of lower QoL scores. These comorbidities 
additionally complicate the treatment of arterial hyper-
tension and FS, indicating the need for comprehensive 
care approaches. A patient with arterial hypertension 
and FS is a patient of special care and should be provided 
with multidimensional health care [44]. A very impor-
tant aspect is to increase awareness of FS and methods of 
its prevention already at early stages of life [44, 45]. It is 
important to remember that improving QoL in patients 
with arterial hypertension and FS is determined by many 
factors, not only blood pressure control. Knowledge 
about the patient’s well-being is especially important in 
the case of chronic diseases such as arterial hypertension, 
in which treatment lasts many years and often a lifetime. 
Frailty and hypertension are common in older people and 
are closely related and have a synergistic effect on QoL 
deterioration.

The results of our study have important clinical impli-
cations including: (1) targeted Interventions: the findings 
suggest a need for targeted interventions that address not 
only the physiological aspects of arterial hypertension 
but also the psychological and social dimensions of FS. 
Programs aimed at improving social support and mental 
health could significantly enhance QoL for these patients; 
(2) comprehensive assessments: incorporating compre-
hensive assessments of frailty in clinical practice is cru-
cial. Tools like the Tilburg Frailty Indicator (TFI) can aid 
in identifying patients at higher risk of poor outcomes, 
allowing for more tailored treatment plans, and (3) 
holistic management: effective management of arterial 

hypertension in frail elderly patients requires a holistic 
approach. This includes lifestyle modifications, pharma-
cological treatments, and interventions aimed at enhanc-
ing physical, psychological, and social well-being.

Study limitation
Despite the significant findings of this study, several limi-
tations must be acknowledged. First, the cross-sectional 
design limits the ability to establish causal relationships 
between frailty syndrome and quality of life in hyperten-
sive patients. Second, the study population was limited to 
patients from a single clinical setting, which may reduce 
the generalizability of the findings to other populations. 
Additionally, self-reported data on quality of life and 
frailty could be subject to bias, potentially affecting the 
accuracy of the results. Future research should consider 
longitudinal designs and include a more diverse patient 
population to confirm and extend these findings.

Conclusion
This study revealed a significant association between 
frailty syndrome and reduced quality of life in elderly 
patients with hypertension. The findings indicate that 
frailty syndrome is highly prevalent in this group, high-
lighting the need for routine assessment of frailty in 
the diagnosis and treatment of hypertension in older 
patients. Furthermore, it was found that the physical, 
psychological, and social components of frailty syndrome 
significantly impact all aspects of quality of life studied, 
underscoring the necessity for personalized interven-
tions. Such an approach should not only focus on blood 
pressure control but also include support for physical 
activity, mental health, and social interactions. Devel-
oping and implementing programs aimed at improving 
these aspects could substantially enhance the quality of 
life in this vulnerable population. Future research should 
focus on evaluating the effectiveness of these interven-
tions and their application in broader, more diverse 
patient populations.
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