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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 QolL.

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 (3 =-0.091, p <0.001) and psychological components of FS (3 =-0.128, p=0.016), as
well as age (3 =-0.022, p=0.004), were significant predictors of lower QoL scores. Loneliness (3 =-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
(ES), 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].
ES 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
ES 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
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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

ES 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.

Page 3 of 10

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 (f = -0.091, p<0.001), psychological
components of FS (B = -0.128, p=0.016), and age ( =
-0.022, p=0.004). Loneliness was also a significant pre-
dictor of lower QoL scores (p = -0.235, p=0.049) com-
pared to those living in a relationship.

Regarding the perception of own health, physical
components of FS (B = -0.078, p=0.015), psychologi-
cal components of FS (f = -0.129, p=0.002), and age (p
= -0.025, p<0.001) were significant predictors of lower
scores. Obesity (p = -0.353, p=0.006) and kidney failure
(B = -0.388, p=0.006) were also significant predictors of
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Table 1 Characteristics of the Study Group M o 6 o
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) o= Yoy
Range 65-91
n 201
Marital status Married or Partnered 102 (50,75%)
Single 15 (7,46%) %
Separated, divorced 8 (3,98%) =®RR2
Widow, widower 76 (37,81%)
Education None or primary 55 (27,36%)
Secondary education 96 (47,76%)
Higher 50 (24,88%) c
Work activity Working 26 (12,94%) = o
Retiree 137 (68,16%) e . e e .
Pensioner 35 (17,41%) T3 mMmAS Hoaomwea
Unemployed person 3(1,49%) R R ] < = R mERR 2
SBP [mmHg] Mean (SD) 143,13 (13,25)
Median (quartiles) 140 (140-150) é
Range 100-183 L2owonx
n 201
DBP [mmHg] Mean (SD) 85,85(12,51)
Median (quartiles) 90 (80-90) < ~ ® o
Raﬂge 507—'10 S|l o N 00 N € 00 M N~ N
n 201
BMI [kg/m?] <185 6 (2,99%) 4 oo
18.5-249 88 (43,78%) IR IR IS
25.0-299 76 (37,81%)
>30 31 (15,42%)
Duration of illness [years] Mean (SD) 13,04 (7,57)
Median (quartiles) 11 (7-17) c T
Range 1-40 S o~
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%) zR QKR
Coronary Heart Disease 61 (30,35%) E w
Renal Failure 19 (9,45%) < é ‘%
Rheumatic Diseases 42 (20,90%) 3 ;“j é ;T
Frailty syndrome TFI =5 yes 160 (79,60%) < 3 < e 8 §
* Multiple choice question - percentages do not sum to 100 w e é o3 9 3 < _ é -
2 e 5 _2%-.2 BS9382gS
©2s & 89 B8LA,Z 2R3 EE
lower scores on this scale compared to those with normal o8& &,880%2% gAa3= 802 =58
weight and without kidney failure. § § §§ é é §§ Eg é 3 §§ £ D%E E g
The physical domain was significantly lowered by phys- = 2
ical components of FS ( = -0.37, p<0.001) and age (p = £ 5
-0.107, p<0.001). kS é
The psychological domain was significantly lowered by % w 2
physical components of FS ( = -0.301, p <0.001), psycho- kd E s
logical components of FS (f = -0.313, p<0.001), and age ~ 3 S
(B = -0.101, p<0.001). Loneliness (p = -0.76, p=0.033) % § *E
Sz a
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Table 3 Correlation between WHOQoL-BREF and TFI
WHOQoL BREF Overall Physical Components Psychological Components Social

TFI Score Components

Spearman’s correlation coefficient

Perception of QoL
Perception of Own Health
Physical Health
Psychological

Social Relationships

r=-0,663, p< 0,001 *
r=-0,543, p<0,001 *
r=-0,634, p<0,001 *
r=-0,675, p<0,001 *
r=-0,528, p<0,001 *

Environment r=-0,626, p<0,001 *

r=-0,615, p<0,001 *
r=-0,511,p<0,001 *
r=-0,61,p<0,001 *

r=-0,639, p< 0,001 *
r=-0,491, p<0,001 *
r=-0,579, p<0,001 *

r=-0,465, p<0,001 *
r=-0,385, p<0,001 *
r=-0414, p<0,001 *
r=-0,476, p<0,001 *
r=-0,436, p<0,001 *
r=-0,434, p<0,001 *

r=-0,36, p< 0,001 *
r=-0,285, p<0,001 *
r=-0,3,p<0,001 *
r=-0,323,p<0,001 *
r=-0,218, p=0,002 *
r=-0,365, p<0,001 *

* statistically significant correlation (p <0.05)

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

In the environmental domain, physical components of
ES (B = -0.288, p<0.001) and age (p = -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,
ES 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%.%
We have shown that patients with arterial hypertension
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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
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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.

Abbreviations

FS Frailty syndrome

QoL Quiality of life

HT Hypertension

CvD Cardiovascular diseases

TFI Tilburg frailty indicator
WHOQOL  BREF-world health organization quality of life instrument
ADL Activities of daily living

BMI Body mass index

SPC Single-pill combination
MACE Major cardiovascular events
SD Standard deviation

VIF Variance inflation factor

BP Blood pressure

OR Odds ratio

HR Hazard ratio

a Confidence interval



Uchmanowicz et al. BMC Geriatrics (2025) 25:23

Acknowledgements
Not applicable.

Author contributions

BU, Conceptualization, Methodology, Validation, Writing — original draft,
Writing - review & editing; AC, IU,: Methodology, Validation, Writing - original
draft, Writing — review & editing, Data curation, Project administration; RG, GK,
PG, SS, DB-C, MC: Formal analysis, Writing — original draft, Writing - review &
editing; All authors reviewed the manuscript.

Funding

This research was funded by the Ministry of Science and Higher Education of
Poland under the statutory grant of the Wroctaw Medical University (SUBZ.
£250.24.042).

Data availability
The datasets used and/or analysed during the current study available from the
corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

The research protocol received approval from the Local Bioethics Committee
at Wroclaw Medical University, Poland (decision no KB-144/2016). Informed
consent was obtained from all participants. Emphasis was placed on

each participant’s right to withdraw from the study at any time and the
confidentiality of their responses. The study adhered to the principles of the
Declaration of Helsinki and the guidelines of Good Clinical Practice.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details

'Department of Nursing, Faculty of Nursing and Midwifery, Wroclaw
Medical University, Wroclaw 51-618, Poland

2Zonnehuisgroep Amstelland, Amstelveen, The Netherlands
3Department Family Medicine and Population Health, Faculty of Medicine
and Health Sciences, University of Antwerp, Antwerp, Belgium
“Department of Tranzo Academic Centre for Transformation in Care and
Welfare, Faculty of Behavioural and Social Sciences, Tilburg University,
Tilburg, The Netherlands

°Department of Health Care Services, Polish National Health Fund, Central
Office in Warsaw, Warsaw, Poland

Department of Cardiology and Structural Heart Disease, School of
Medicine in Katowice, Medical University of Silesia, Katowice, Poland
'Department of Cardiology and Structural Heart Diseases, Leszek Giec
Upper-Silesian Medical Centre of the Medical University of Silesia,
Katowice, Poland

8Department of Internal Medicine and Clinical Pharmacology, Medical
University of Silesia, Katowice 40-752, Poland

“Clinical Department of Diabetology and Internal Disease, Wroclaw
Medical University, Wroclaw 50-556, Poland

10Centre for Cardiovascular Health, Edinburgh Napier University, Sighthill
Campus, Edinburgh EH11 4DN, UK

""Department of Emergency Medical Service, Faculty of Nursing and
Midwifery, Wroclaw Medical University, Wroclaw 51-618, Poland

lzGroup of Research in Care (GRUPAC), Faculty of Health Sciences,
University of La Rioja, Logrofio 26006, Spain

Bnstitute of Heart Diseases, University Hospital, Wroclaw, Poland

Received: 3 October 2024 / Accepted: 30 December 2024
Published online: 09 January 2025

Page 9 of 10

References

1.

20.

21.

22.

ShiJ, TaoY, Chen S, et al. Interaction between hypertension and frailty and
theirimpact on death risk in older adults: a follow-up study. BMC Geriatr.
2024;24(1):187. https://doi.org/10.1186/512877-024-04793-w.

JiE, Ahn S, Choi JY, Kim CH, Kim K. il. Effect of multimorbidity on hypertension
management. Sci Rep. 2023;13(1):18764. https://doi.org/10.1038/541598-02
3-44813-0

Chen S. Essential Hypertension: Perspectives and future directions. Accessed
November 27, 2024. https.//pmc.ncbi.nlm.nih.gov/articles/PMC4152852/
GBD 2019 Risk Factors Collaborators. Global burden of 87 risk factors in 204
countries and territories, 1990-2019: a systematic analysis for the global
burden of Disease Study 2019. Lancet Lond Engl. 2020,396(10258):1223-49.
https://doi.org/10.1016/S0140-6736(20)30752-2.

Charchar FJ, Prestes PR, Mills C, et al. Lifestyle management of hypertension:
International Society ... Journal of Hypertension. Accessed November 27,
2024. https://journals.ww.com/jhypertension/fulltext/2024/01000/lifestyle_
management_of_hypertension_.3.aspx.

Kvarnstrom K, Westerholm A, Airaksinen M, Liira H. Factors contributing

to Medication Adherence in patients with a Chronic Condition: a scoping
review of qualitative research. Pharmaceutics. 2021;13(7):1100. https://doi.org
/10.3390/pharmaceutics13071100.

Uchmanowicz |, Chudiak A, Jankowska-Polariska B, Gobbens R. Hyperten-
sion and Frailty Syndrome in Old Age: current perspectives. Card Fail Rev.
2017;3(2):102-7. https://doi.org/10.15420/cfr2017:9:2.

Toba A, Ishikawa J. Current topics of frailty in association with hypertension
and other medical conditions. Hypertens Res. 2023;46(5):1188-94. https://doi
.0rg/10.1038/541440-023-01200-6.

Benetos A, Petrovic M, Strandberg T. Hypertension management in older and
Frail older patients. Circ Res. 2019;124(7):1045-60. https://doi.org/10.1161/CIR
CRESAHA.118.313236.

Nidadavolu LS, Ehrlich AL, Sieber FE, Oh ES. Preoperative evaluation of the
Frail patient. Anesth Analg. 2020;130(6):1493-503. https://doi.org/10.1213/AN
£.0000000000004735.

Aprahamian |, Sassaki E, Dos Santos MF, et al. Hypertension and frailty in older
adults. J Clin Hypertens Greenwich Conn. 2018;20(1):186-92. https://doi.org/
10.1111/jch.13135.

Kojima G, Liljas AEM, lliffe S. Frailty syndrome: implications and challenges for
health care policy. Risk Manag Healthc Policy. 2019;12:23-30. https://doi.org/
10.2147/RMHPS168750.

Uchmanowicz B, Chudiak A, Uchmanowicz |, Mazur G. How May coexisting
Frailty Influence Adherence to Treatment in Elderly Hypertensive patients? Int
JHypertens. 2019;2019:5245184. https://doi.org/10.1155/2019/5245184.
Pobrotyn P, Chudiak A, Uchmanowicz B, Drobnik J, Gajda R. Adherence prob-
lems in elderly patients with hypertension. Med Res J. 2023;8(1):26-34. https./
/doi.org/10.5603/MRJ.a2023.0004.

Musini VM, Tejani AM, Bassett K, Puil L, Wright JM. Pharmacotherapy for
hypertension in adults 60 years or older - Musini, VM - 2019 | Cochrane
Library. Accessed November 27, 2024. https://www.cochranelibrary.com/cdsr
/doi/10.1002/14651858.CD000028.pub3/full

Beckett Nigel S, Ruth P, Fletcher Astrid E, et al. Treatment of hypertension in
patients 80 years of age or older. N Engl J Med. 2008,358(18):1887-98. https://
doi.org/10.1056/NEJM0a0801369.

null null. A randomized trial of intensive versus standard blood-pressure
control. N Engl J Med. 2015;373(22):2103-16. https://doi.org/10.1056/NEJMo
a1511939.

Inoue T, Matsuoka M, Shinjo T, et al. Blood pressure, frailty status, and all-
cause mortality in elderly hypertensives; the Nambu Cohort Study. Hypertens
Res. 2022;45(1):146-54. https://doi.org/10.1038/541440-021-00769-0.
Uchmanowicz |, Jankowska-Polariska B, Uchmanowicz B, Kowalczuk K,
Gobbens RJJ. Validity and reliability of the Polish Version of the Tilburg Frailty
Indicator (TFI). J Frailty Aging. 2016;5(1):27-32. https://doi.org/10.14283/jfa.20
15.66.

Development of the World Health Organization WHOQOL-BREF quality of life
assessment. The WHOQOL Group. Psychol Med. 1998,28(3):551-8. https://doi.
0rg/10.1017/50033291798006667.

Gobbens RJJ, van Assen MALM, Luijkx KG, Wijnen-Sponselee MT, Schols
JMGA. The Tilburg Frailty Indicator: psychometric properties. J Am Med Dir
Assoc. 2010;11(5):344-55. https://doi.org/10.1016/jjamda.2009.11.003.
Uchmanowicz |, Jankowska-Polariska B, toboz-Rudnicka M, Manulik S, toboz-
Grudzien K, Gobbens RJJ. Cross-cultural adaptation and reliability testing of
the Tilburg Frailty Indicator for optimizing care of Polish patients with frailty


https://doi.org/10.1186/s12877-024-04793-w
https://doi.org/10.1038/s41598-023-44813-0
https://doi.org/10.1038/s41598-023-44813-0
https://pmc.ncbi.nlm.nih.gov/articles/PMC4152852/
https://doi.org/10.1016/S0140-6736(20)30752-2
https://journals.lww.com/jhypertension/fulltext/2024/01000/lifestyle_management_of_hypertension_.3.aspx
https://journals.lww.com/jhypertension/fulltext/2024/01000/lifestyle_management_of_hypertension_.3.aspx
https://doi.org/10.3390/pharmaceutics13071100
https://doi.org/10.3390/pharmaceutics13071100
https://doi.org/10.15420/cfr.2017:9:2
https://doi.org/10.1038/s41440-023-01200-6
https://doi.org/10.1038/s41440-023-01200-6
https://doi.org/10.1161/CIRCRESAHA.118.313236
https://doi.org/10.1161/CIRCRESAHA.118.313236
https://doi.org/10.1213/ANE.0000000000004735
https://doi.org/10.1213/ANE.0000000000004735
https://doi.org/10.1111/jch.13135
https://doi.org/10.1111/jch.13135
https://doi.org/10.2147/RMHP.S168750
https://doi.org/10.2147/RMHP.S168750
https://doi.org/10.1155/2019/5245184
https://doi.org/10.5603/MRJ.a2023.0004
https://doi.org/10.5603/MRJ.a2023.0004
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD000028.pub3/full
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD000028.pub3/full
https://doi.org/10.1056/NEJMoa0801369
https://doi.org/10.1056/NEJMoa0801369
https://doi.org/10.1056/NEJMoa1511939
https://doi.org/10.1056/NEJMoa1511939
https://doi.org/10.1038/s41440-021-00769-0
https://doi.org/10.14283/jfa.2015.66
https://doi.org/10.14283/jfa.2015.66
https://doi.org/10.1017/s0033291798006667
https://doi.org/10.1017/s0033291798006667
https://doi.org/10.1016/j.jamda.2009.11.003

Uchmanowicz et al. BMC Geriatrics

23.

24.

25.

26.

27.

28.

29.

30.

32.

33.

34.

(2025) 25:23

syndrome. Clin Interv Aging. 2014;,9:997-1001. https://doi.org/10.2147/CIAS6
4853.

Jaracz K, Kalfoss M, Gorna K, Baczyk G. Quality of life in Polish respondents:
psychometric properties of the Polish WHOQOL - bref. Scand J Caring Sci.
2006;20(3):251-60. https://doi.org/10.1111/j.1471-6712.2006.00401 X.

Mancia G, Kreutz R, Brunstrom M, et al. 2023 ESH guidelines for the manage-
ment of arterial hypertension the Task Force for the management of arterial
hypertension of the European Society of Hypertension: endorsed by the
International Society of Hypertension (ISH) and the European Renal Associa-
tion (ERA). J Hypertens. 2023;41(12):1874-2071. https://doi.org/10.1097/HJH.
0000000000003480.

Crocker TF, Brown L, Clegg A, et al. Quality of life is substantially worse for
community-dwelling older people living with frailty: systematic review

and meta-analysis. Qual Life Res Int J Qual Life Asp Treat Care Rehabil.
2019;28(8):2041-56. https://doi.org/10.1007/511136-019-02149-1.

HuW, Chu J, Zhu'Y, et al. The Longitudinal Association between Frailty, Cogni-
tion, and quality of life in older europeans. J Gerontol B Psychol Sci Soc Sci.
2023;78(5):809-18. https://doi.org/10.1093/geronb/gbad013.

Pobrotyn P, Pasieczna A, Diakowska D, et al. Evaluation of Frailty Syndrome
and Adherence to recommendations in Elderly patients with hypertension. J
Clin Med. 2021;10(17):3771. https://doi.org/10.3390/jcm10173771.
Uchmanowicz B, Chudiak A, Mazur G. The influence of quality of life on the
level of adherence to therapeutic recommendations among elderly hyper-
tensive patients. Patient Prefer Adherence. 2018;12:2593-603. https://doi.org/
10.2147/PPAS182172.

Teng L, Wang D, Zhou Z, Sun J, Zhu M, Wang R. Associations among frailty
status, hypertension, and fall risk in community-dwelling older adults. Int J
Nurs Sci. 2023;11(1):11-7. https://doi.org/10.1016/}.jnss.2023.12.010.
Ofori-Asenso R, Chin KL, Mazidi M, et al. Global incidence of Frailty and
Prefrailty among Community-Dwelling older adults: a systematic review and
Meta-analysis. JAMA Netw Open. 2019;2(8):e198398. https://doi.org/10.1001/j
amanetworkopen.2019.8398.

Li L, Wang, Yang C, et al. Frailty in hypertensive population and its associa-
tion with all-cause mortality: data from the National Health and Nutrition
Examination Survey. Front Cardiovasc Med. 2023;10:945468. https://doi.org/1
0.3389/fcvm.2023.945468.

LiuH, Zhou W, Liu Q, Yu J, Wang C. Global prevalence and Factors Associated
with Frailty among Community-Dwelling older adults with hypertension: a
systematic review and Meta-analysis. J Nutr Health Aging. 2023;27(12):1238-
47. https://doi.org/10.1007/512603-023-2035-5.

Ribeiro H. How blood pressure variation is associated with frailty and mortal-
ity in the elderly. Hypertens Res Published Online June. 2024;13:1-3. https://d
0i.0rg/10.1038/541440-024-01745-0.

Rahimi K, Bidel Z, Nazarzadeh M, et al. Age-stratified and blood-pressure-
stratified effects of blood-pressure-lowering pharmacotherapy for the pre-
vention of cardiovascular disease and death: an individual participant-level
data meta-analysis. Lancet. 2021;398(10305):1053-64. https://doi.org/10.1016
/S0140-6736(21)01921-8.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45.

Page 10 of 10

Wang Z, Du X, Hua C, et al. The Effect of Frailty on the efficacy and safety

of intensive blood pressure control: a Post Hoc Analysis of the SPRINT Trial.
Circulation. 2023;148(7):565-74. https://doi.org/10.1161/CIRCULATIONAHA.1
23.064003.

Borghi C, Wang J, Rodionov AV, et al. Projecting the long-term benefits of
single pill combination therapy for patients with hypertension in five coun-
tries. Int J Cardiol Cardiovasc Risk Prev. 2021;10:200102. https://doi.org/10.101
6/}jcrp.2021.200102.

Surma S, Oparil S. Zilebesiran — the first siRNA-based drug in hypertensiol-
ogy: why is it needed, and will it change the treatment approach of hyper-
tension? Arter Hypertens. 2024;0(0). Accessed August 14, 2024. https://journals
viamedica.pl/arterial_hypertension/article/view/98623

Guasti L, Ambrosetti M, Ferrari M, et al. Management of hypertension in the
Elderly and Frail Patient. Drugs Aging. 2022,39(10):763-72. https://doi.org/10.
1007/540266-022-00966-7.

Watts EL, Matthews CE, Freeman JR, et al. Association of Leisure Time physical
activity types and risks of All-Cause, Cardiovascular, and Cancer Mortality
among older adults. JAMA Netw Open. 2022;5(8):e2228510. https://doi.org/1
0.1001/jamanetworkopen.2022.28510.

Banach M, Lewek J, Surma S, et al. The association between daily step count
and all-cause and cardiovascular mortality: a meta-analysis. Eur J Prev Cardiol.
2023;30(18):1975-85. https://doi.org/10.1093/eurjpc/zwad229.

Silva LG, de Silva C, Freire SLA. Exercise-based physiotherapeutic interven-
tions in frailty syndrome: a systematic review and meta-analysis. Physiother
Res Int J Res Clin Phys Ther. 2024,29(3):e2092. https://doi.org/10.1002/pri.209
2.

JinY, YuR, SiH, et al. Effects of social support on frailty trajectory classes
among community-dwelling older adults: the mediating role of depressive
symptoms and physical activity. Geriatr Nurs N'Y N. 2022,45:39-46. https://doi
.0rg/10.1016/j.gerinurse.2022.02.029.

Guarnera J, Yuen E, Macpherson H. The impact of loneliness and social
isolation on cognitive aging: a narrative review. J Alzheimers Dis Rep.
2023;7(1):699-714.https://doi.org/10.3233/ADR-230011

Wileklik M, Uchmanowicz I, Jankowska EA, et al. Multidimensional Approach
to Frailty. Front Psychol. 2020;11:564. https://doi.org/10.3389/fpsyg.2020.0056
4.

Woolford SJ, Sohan O, Dennison EM, Cooper C, Patel HP. Approaches to the
diagnosis and prevention of frailty. Aging Clin Exp Res. 2020,32(9):1629-37.
https://doi.org/10.1007/540520-020-01559-3.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://doi.org/10.2147/CIA.S64853
https://doi.org/10.2147/CIA.S64853
https://doi.org/10.1111/j.1471-6712.2006.00401.x
https://doi.org/10.1097/HJH.0000000000003480
https://doi.org/10.1097/HJH.0000000000003480
https://doi.org/10.1007/s11136-019-02149-1
https://doi.org/10.1093/geronb/gbad013
https://doi.org/10.3390/jcm10173771
https://doi.org/10.2147/PPA.S182172
https://doi.org/10.2147/PPA.S182172
https://doi.org/10.1016/j.ijnss.2023.12.010
https://doi.org/10.1001/jamanetworkopen.2019.8398
https://doi.org/10.1001/jamanetworkopen.2019.8398
https://doi.org/10.3389/fcvm.2023.945468
https://doi.org/10.3389/fcvm.2023.945468
https://doi.org/10.1007/s12603-023-2035-5
https://doi.org/10.1038/s41440-024-01745-0
https://doi.org/10.1038/s41440-024-01745-0
https://doi.org/10.1016/S0140-6736(21)01921-8
https://doi.org/10.1016/S0140-6736(21)01921-8
https://doi.org/10.1161/CIRCULATIONAHA.123.064003
https://doi.org/10.1161/CIRCULATIONAHA.123.064003
https://doi.org/10.1016/j.ijcrp.2021.200102
https://doi.org/10.1016/j.ijcrp.2021.200102
https://journals.viamedica.pl/arterial_hypertension/article/view/98623
https://journals.viamedica.pl/arterial_hypertension/article/view/98623
https://doi.org/10.1007/s40266-022-00966-7
https://doi.org/10.1007/s40266-022-00966-7
https://doi.org/10.1001/jamanetworkopen.2022.28510
https://doi.org/10.1001/jamanetworkopen.2022.28510
https://doi.org/10.1093/eurjpc/zwad229
https://doi.org/10.1002/pri.2092
https://doi.org/10.1002/pri.2092
https://doi.org/10.1016/j.gerinurse.2022.02.029
https://doi.org/10.1016/j.gerinurse.2022.02.029
https://doi.org/10.3233/ADR-230011
https://doi.org/10.3389/fpsyg.2020.00564
https://doi.org/10.3389/fpsyg.2020.00564
https://doi.org/10.1007/s40520-020-01559-3

	﻿The relationship between frailty syndrome and quality of life in patients with hypertension: a multidimensional analysis
	﻿Abstract
	﻿Introduction
	﻿Methodology
	﻿Participants
	﻿Procedure
	﻿Tools
	﻿Frailty syndrome assessment
	﻿Quality of life


	﻿Statistical analysis
	﻿Results
	﻿Characteristics of the study group
	﻿QoL of the participants
	﻿Correlation between QoL and FS
	﻿Multivariate analysis of FS and QoL

	﻿Discussion
	﻿Study limitation

	﻿Conclusion
	﻿References


