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ARTICLE INFO ABSTRACT

A geriatric clinical condition known as frailty is marked by a heightened
susceptibility to a variety of unfavorable consequences, including falls,
Accepted: Jul 25, 2024 impairment, institutionalization, and death. With the number of elderly
people growing, frailty is becoming a significant public health concern for
future planning, intervention, and treatment for the targeted populations.
Keywords Therefore, the goal of this study was to ascertain the risk factors for frailty
in Jeddah, Saudi Arabia, as well as the prevalence of frailty in older
hospitalized patients. A cross-sectional study was conducted from
Frailty December 2023 till May 2024 via convenient sampling method of 302
i ) elderly patients who were admitted to the Saudi German Hospital in
Saudi Arabia Jeddah (Saudi Arabia) who were above 60 years. A two-part data collection
*Corresponding Author: form was used. The first part included a patient demographic assessment
while the included the FRAIL scale. The current study included 302 senior
Saudi patients; 46.7% of the analyzed sample were in the age category of
70-79 years old, and 58.9% of the sample was male. The most significant
proportion of participants (33.1%) had completed eighth grade or less,
and the majority (77.2%) were not smokers. Additionally, 36.1% of them
were employed. Obesity is a major risk factor since a large percentage of
the fragile participants, 60.9% gained weight over the course of a year. It
was shown that 43.70% of people were prefrail and 10.30% of them were
frail. The study found a statistically significant (P < 0.05) variation in age,
gender, educational attainment, and smoking status among the prefrail,
frail, and robust participants. The prevalence of frailty syndrome was
10.30%, with 43.70% being prefrail. Several important risk factors for
frailty include age, diabetes, heart failure, angina, and stroke. The effects
of frailty syndrome cannot be disregarded, as the number of older adults
in Saudi Arabia is increasing along with their lifespan. To confirm our
findings in a larger group of older persons and beyond one institution,
additional research is required.
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INTRODUCTION

An individual's physiological state declines with age, resulting in frailty, an age-related syndrome
that causes unfavourable health effects such as weakness and exhaustion. It is a condition associated
with possible medical implications that affects balance and adaptation to stimuli due to ongoing
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impairments in numerous organ systems [1,2]. The prevalence of frailty among older adults varies
globally, ranging from 4% to 59.1% [3]. In the Riyadh region of Saudi Arabia, the frequency of frailty
is particularly high [4]. Among hospitalized elderly individuals receiving potentially inappropriate
medications (PIMs), the prevalence of frailty and pre-frailty is 37% and 58%, respectively [5]. Saudi
Arabia is expected to experience a significant increase in its aging population, rising from 5.6% in
2017 to 22.9% in 2050 [6,7]. This demographic shift will lead to a higher prevalence of comorbidities
and place additional strain on the healthcare system.

Frailty is a complex condition encompassing physical, psychological, and social aspects. It is not solely
determined by age and can be assessed using various frameworks and models. The physical aspect
of frailty focuses on visible markers such as the Fried Frailty Phenotype and reduced physiological
functioning [8]. While the societal element considers the effect of social factors like support,
engagement, income level, and living conditions, the psychological dimension looks at how cognitive
impairment, anxiety, depressive disorders, and psychosocial triggers affect adaptability. Assessing
frailty is crucial in healthcare for hospitalized older adults as it enables informed decision-making
regarding treatment strategies, optimal medication management, and prevention of adverse events
during hospitalization [9-11]. It includes important details on a person's functional ability, reserves,
and susceptibility to stresses, enabling medical professionals to decide on appropriate surgical
procedures and achievable treatment objectives.

Frailty assessment also plays a vital role in optimizing medication management. It affects medication
metabolism, increases the risk of adverse drug reactions, and impacts treatment response [12,13].
To lower the risk of side effects and medication-related issues, physicians can control prescription
doses, take drug interactions into account, and weigh risks and benefits. Frailty assessment helps
identify individuals at higher risk of adverse events during hospitalization, such as falls, delirium,
functional decline, and longer hospital stays [13,14].

Preventive approaches like prompt mobilization, delirium prevention techniques, falls evaluation,
and focused rehabilitation therapies can be put into practice by medical professionals. A critical
procedure known as frailty examination entails a thorough examination of a person's health status
and highlights the necessity of person-centered care planning, which frequently entails the
involvement of multidisciplinary teams to meet needs associated to frailty [15]. For elderly
individuals moving from institutions to households or long-term care facilities, frailty evaluation
plays a critical role in ensuring seamless care transitions. It facilitates the creation of customized
treatment plans and post-discharge support services by assisting medical staff in understanding a
patient's functional capacity, support requirements, and stress vulnerability. It assists in managing
risks, identifying daily support needs, and determining whether rehabilitation therapies are
necessary for a functional recovery [16]. Comprehending the degree of frailty facilitates the process
of referring individuals to community and home care services, upholding safety standards, directing
the placement of residents in long-term care facilities, raising care coordination, and enhancing the
quality of care received [17,18].

In this study, we investigate the applicability and diagnostic limitations of specific frailty assessment
criteria for hospitalized patients in a geriatric subacute unit. In order to assess the frequency of frailty
among elderly individuals admitted to the hospital and identify common risk factors of frailty, we
also employ a frailty scale designed especially for this population.

METHODOLOGY

BMC “Ethics and Scientific Committees” granted the approval of the study through the proposal
“Assessing risk of falls in elderly frail population” (RES-2023-0046). A cross-sectional research of
elderly Saudi patients admitted to the Saudi German Hospital in Jeddah, Saudi Arabia, was carried
out between December 23, 2023, and May 1, 2024. Convenience sampling was used to select the
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present study population from elderly individuals admitted to Saudi German Hospital in Jeddah,
Saudi Arabia, who were 60 years of age or older. The study excluded patients who were bedridden
or wheelchair-bound, had significant cognitive impairment or hearing loss, were unable to comply
with the assessment process, or were unable to provide written informed consent because of a
language barrier or an underlying medical condition (e.g., severe aphasia, severe cognitive
impairment/dementia, or significant vision or hearing impairment).Individuals who went to
outpatient clinics but were not hospitalized or refused to sign the consent form were also excluded .
A two-part data collection form was used to gather the data; the first section evaluated the patient's
demographics, and the second section included the FRAIL scale [ 16]. The patients were divided into
three categories by the FRAIL scale (a brief 5-question evaluation of fatigue, resistance, aerobic
capacity, illnesses, and weight loss): robust (score = 0), prefrail (score = 1-2), and frail (score = 3-5).
Arabic version of this scale which was adjusted for Saudi elderly culture was used in this study [18].
Face-to-face interviews were used to gather the data, and the participant in the interview completed
a data collecting form.

RESULTS

The present study involved 302 elderly inpatients admitted in Saudi German Hospital in Jeddah,
Saudi Arabia. Among the participants, 58.9% were male, while 46.7% belonged to the age group of
70-79 years. Most of the participants (78.1%) were married, and a significant proportion (77.2%)
were nonsmokers. Approximately one-third of the participants had an education level of 8th grade
or lower (33.1%), whereas 28.5% held a bachelor's degree. The demographic data is shown in table
1.

Table 1: Sociodemographic characteristics

| n \ % of total
Age
60-69 136 | 45%
70-79 141 | 46.7%
80+ 25 | 8.3%
Sex
Male 178 | 58.9%
Female 124 | 41.1%
Nationality
Saudi 217 | 71.9%
Non-Saudi 85 28.1%
Marital Status
Single 21 | 7%

Married/Remarried | 236 | 78.1%
Divorced/Separated | 13 | 4.3%

Widowed 32 | 10.6%
Highest level of education

8th grade/less 100 | 33.1%
High School 93 | 30.8%
College 86 | 28.5%
Post-graduate 23 |1 7.6%
Employment status

Unemployed 109 | 36.1%
Employed 93 | 30.8%
Retired 100 | 33.1%
Smoker

Yes |69 | 22.8%
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No | 233 [ 77.2%
Illnesses

0-4 245 | 81.1%
5-11 57 118.9%
Weight change

>5% 197 | 65.2%
<5% 105 | 34.8%

Study population composed of elderly inpatients at Saudi German Hospital

Table 2 presents the prevalence of frailty among the elderly population in Saudi Arabia being
researched. The results show that 10.3% of the population were identified as frail, while 43.7% were
classified as prefrail.

Table 2: FRAIL Score

n % Of total
Robust 31 46%
Pre-frail 132 | 43.70%
Frail 139 | 10.30%
n(%)
10%
B Non-Frail
= '44% Pre-frail
H Frail

Table 3 illustrates that the study cohort consisted primarily of individuals with hypertension and
diabetes, accounting for 72.5% and 68.5% of the participants, respectively. Furthermore,
approximately 20% of the subjects experienced heart attacks and angina, whereas 12.9% suffered
from strokes.

Table 3: Chronic Diseases

Robust Pre-frail Frail P

31(10.26%) | 132(43.71%) | 139(46.03%) | value
Hypertension 19(61.3%) 103(78%) 97(69.8%) 0.106
Diabetes Mellites type 2 11(35.5%) 95(72%) 101(72.7%) <0.001
Cancer (other than a minor skin 0(0%) 2(1.5%) 9(6.5%) 0.049
cancer)
Chronic lung disease 1(3.2%) 5(3.8%) 21(15.1%) 0.002
Heart attack 0(0%) 3(2.3%) 55(39.6%) <0.001
Congestive heart failure 1(3.2%) 5(3.8%) 13(9.4%) 0.128
Angina 0(0%) 1(0.8%) 50(36%) <0.001
Asthma 3(9.7%) 3(2.3%) 18(12.9%) 0.005

668



Alshanberi et al. Analyzing The Prevalence and Risk Factors for Frailty

Arthritis 1(3.2%) 0(0%) 7(5%) 0.035
Stroke 1(3.2%) 0(0%) 38(27.3%) <0.001
Kidney disease. 0(0%) 0(0%) 6(4.3%) 0.028

The Prevalence of comorbidities among the participants as well as frailty prevalence in elderly
population according to participant characteristics is shown in table 3 and table 4, respectively.
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Table 4: Frailty prevalence in Saudi Arabia's elderly population according to participant

characteristics

Robust Pre-frail Frail
N (%) 31(10.26%) | 132(43.71%) | 139(46.03%) | © Value
Age
60-69 13(9.6%) 60(44.1) 63(46.3) 0,001
70-79 9(6.4) 64(45.4) 68(48.2)
80+ 9(36) 8(32) 8(32)
Gender
Male 20(11.2) 61(34.3) 97(54.5) 0,001
Female 11(8.9) 21(57.3) 42(33.9)
Nationality
Saudi 22(10.1) 95(43.8) 100(46.1) 0.0993
Non-Saudi 9(10.6) 37(43.5) 39(45.9)
Marital status
Single 1(4.8) 8(38.1) 12(57.1)
Married 22(9.3) 101(42.8) 113(47.9) 0.195
Divorced 2(15.4) 5(38.5) 6(46.2)
Widowed 6(18.8) 18(56.3) 8(25)
Education
8th grade/less 19(19) 40(40) 41(41)
High School 5(5.4) 66(71) 22(23.7) <0.001
College 4(4.7) 22(25.6) 60(69.8)
Post-graduate 3(13) 4(17.4) 16(69.6)
Employment
Employed 7(7.5%) 31(33.3%) 55(59.1%)
Unemployed 11(10.1%) 56(51.4%) 42(38.5%) 0.035
Retired 13(13%) 45(45%) 42(42%)
Smoking
Smokers | 3(4.3%) | 11(159%) [ 55(79.9%) | <0.001
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Non-Smokers | 28(12%) | 121(51.9%) | 84(36.1%)

Illnesses

0-4 31(12.7%) | 131(53.5%) | 83(33.9%) 0,001

5-11 0(0%) 1(1.8%) 56(98.2%)

Weight gain

>5% 0(0%) 77(39.1%) 120(609%) | _, o

<5% 31(29.5%) | 55(52.4%) 19(18.1%)
DISCUSSION

The prevalence of frailty among older hospitalized patients in Saudi Arabia was investigated in this
study, along with the factors associated with it. The findings revealed that the overall prevalence of
pre-frailty was 43.7%, while frailty was observed in 10.3% of the participants. Additionally, it was
observed that individuals aged between 70 -79, those with diabetes, a history of stroke or heart
attacks, five or more comorbidities, or weight gain, were significantly more susceptible to developing
frailty. In contrast to research conducted in the South Island of New Zealand, which found that 48.8%
of all inpatients had frailty [19], the prevalence of frailty in this study was 10.3%. Since our study
included elderly patients, who are typically more prone to being fragile, and the study covered all
inpatients over the age of 18, we are unable to fully compare the results. As predicted and shown in
several research, the frequency of frailty rose rapidly with advancing age [20-22]. Contrarily, there
was a difference in the prevalence of frailty between males and females in our study; the prevalence
of frailty in men was 54.5%, compared to 33.9% in women. This contrasts with other studies’
findings, which indicated that women were more likely than males to have frailty [23-25]. Pre-frailty
was shown to be 43.7% prevalent, which is in line with other research’ findings [26-31]. Preventive
initiatives should be started as soon as possible because pre-frailty is a common condition and should
be viewed as a sign of eventual frailty.

A noteworthy correlation found in our research indicates that diabetes is a major risk factor for
frailty. 72.7% of the trial participants had diabetes and were frail. Compared to Japanese research
that found a prevalence of frail 32.4% among individuals with diabetes, our percentage of 72.7% is
greater (32). Type 2 diabetes is estimated to affect 462 million people globally (33). The World Health
Organization (WHO) reports that Saudi Arabia has the second-highest diabetes prevalence in the
Middle East and the seventh-highest rate globally. Worldwide, 7 million individuals are estimated to
have diabetes, and an additional 3 million are pre-diabetic (34). This could be because of poor glucose
regulation, ongoing inflammation, effects on the heart and microvascular system, weakening and
atrophy of the muscles, an increased risk of fractures and falls, and the co-occurrence of medical
conditions. Frailty can be carried on by diabetes. These factors can exacerbate overall health, increase
physical demands on the body, and increase the risk of frailty in the aged (35-38). This is in line with
a study that found improved glycemic control in older adults with type 2 diabetes was associated
with a lower likelihood of experiencing physical weakness (39). A large proportion of type 2 diabetics
in Saudi Arabia have insufficient glycemic control, according to research done there (40). This is
because eating foods high in fat and leading an unhealthy lifestyle have contributed to an increase in
the incidence of diabetes and obesity in Saudi Arabia. According to research in KSA, the country's
general population has a substantially lower frequency of obesity than does the group with diabetes
(41). Additionally, study from Bahrain (42), with a culture comparable to Saudi Arabia, showed a link
between poor eating habits and a rise in HbA1lc in individuals with type 2 diabetes. Low levels of
physical activity have also been linked to poor glycemic management, according to Saudi Arabian
research (43-45). The results of this study also showed that 72% of diabetics were pre-frail. Patients
with diabetes and prefrail must take preventive actions to preserve their health and lower their
chance of becoming frail. The healthcare system should prioritize diabetes prevention strategies,
including intensive care and proactive testing to people who are at risk. Furthermore, more has to be

670



Shamran et al. Clarifying and Modeling the Association

done by the health system to assist diabetics who reside in faraway regions in improving their
glycemic control. Additionally, a highly beneficial addition in the form of a preventative measure,
since it assesses diabetes patients' awareness of controlling their condition and examines how they
practice disease control when traveling (46).

39.6% of the study's participants experienced heart attacks and were considered frail. Frailty can
result from heart attacks for a variety of reasons, including reduced oxygen delivery, medications,
lifestyle modifications, psychological consequences such as despair and anxiety, and physical damage
[47]. These variables may affect energy levels, muscular strength, and physical function in addition
to raising the chance of repeated cardiovascular episodes. Maintaining a healthy lifestyle can be
difficult as well, which exacerbates the cycle of aging and physical deterioration. Heart failure
patients are more susceptible to falls and memory loss due to reduced blood flow to the brain, which
accelerates the onset of frailty (48). The pathobiology’s of heart failure and frailty share several
common pathways, one of which is a persistent association with inflammatory biomarkers. It is well
known that during frailty, TNF-a, IL-6, [FN-y, and CRP circulate more often, and HF patients also have
greater levels of these mediators (49-51). According to the Prospective Urban Rural Epidemiology
(PURE) study, cardiovascular disease is the leading cause of death in Saudi Arabia (52). 15% to 74%
of heart failure patients have frailty syndrome, which is a valid predictor of death in cardiovascular
disease (53). The importance of frailty in cardiology and cardiac surgery has been highlighted by the
discovery that a considerable proportion of individuals with cardiac diseases experience frailty
syndrome (FS), with an incidence of between 25% to 62%(54).Frailty has a predictive importance
across a range of stable cardiovascular illnesses, acute coronary syndromes, heart failure, and
surgical and transcatheter procedures, with a relative risk of >2 for both death and morbidity[55-
57]. The odds of a frail person with continuous heart failure were higher for one year (17% vs. 5%),
hospitalization (21% vs. 13%), and decreased quality of life (58).

Compared to the findings of Evans et al., which revealed that 54.04% of patients with ischemic stroke
were frail, the study's results indicate that there was a significant association between stroke and
frailty for 27.3% of the patients (59). This finding is consistent with a meta-analysis that found 27%
of stroke patients to be frail (60). When the frequency of frailty in stroke patients was compared to a
multicenter survey conducted in China (61), the findings revealed that it was 22.5%. On the other
hand, a second meta-analysis found that 22% of stroke patients were frail (62). The primary cause of
this discrepancy might be attributed to age, as the average age range in our study included
participants in the 70-79 age range, which is consistent with the study that found the average age to
be 72.73 years for patients (63). Aside from age, other factors that might influence prevalence reports
are the disease's severity and the tools employed to measure frailty. The probability of frailty in
stroke patients is influenced by several factors. Some of these variables include growing older, the
degree of severity of a cerebral infarction, physical and mental limitations, long-term medical
disorders, psychological issues, food habits, and medication use. There is a higher chance of fragility
and stroke with age. The issue is made worse by chronic diseases, cognitive deterioration, and
weakness [64].

Our data show a 69.8% frequency of frailty in people with hypertension. Our investigation did not
find a significant link between frailty and hypertension, despite the high frequency. This could be the
result of leading a healthy lifestyle, receiving well-managed, closely monitored hypertension
treatment, and having the elderly patient adhere to prescribed medication regimens. This is
supported by research that indicates that the beneficial effects of antihypertensive medication in
very old patients do not always make frailty worse (65). Elderly patients with hypertension should
receive individualized treatment plans that consider their unique requirements and circumstances,
including medical comorbidities, psychosocial disorders, and frailty. Hypertension in elderly patients
may be treated with pharmaceuticals or non-pharmacological. It is advised to prevent and treat
hypertension with non-pharmacologic lifestyle therapies such as daily physical activity, controlling
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one's weight, quitting smoking, handling stress, and eating a diet that is beneficial to the heart [65].
Factors such as comorbidities, patient fragility, capacity to follow instructions, complexity of the
regimen, and supportive care should be considered while managing older persons with uncontrolled
hypertension (HTN). ACEI, CCF, ARB, and thiazide diuretics have had beneficial effects on CVD
outcomes. For blood pressure regulation, it is recommended to combine these drugs.

In older persons 80 years of age and older, the HYVET trial investigated the relationship between
frailty and therapy for hypertension. In extremely elderly people, there was no correlation between
baseline FI and antihypertensive medication on stroke, death, or cardiovascular events. Reliability of
the HYVET sample in terms of frailty was higher than previously held, and blood pressure-lowering
medications are beneficial to both healthier and frailer patients. To completely comprehend the
benefit-risk balance in this age group, more study is required [66,67].

CONCLUSION

The study on frailty among elderly hospitalized patients in Saudi Arabia raises major concerns with
a frequency of 10.3%. Multiple medical conditions, age, type 2 diabetes, a history of cardiovascular
disease or strokes, and gaining weight have all been found to increase the risk of frailty. Pre-frailty
was present in 43.7% of patients, highlighting the need for early prophylactic interventions to halt
the progression of frailty. Diabetes and frailty are tightly associated; 72.7% of people with diabetes
are also feeble. This highlights the need for improved glycemic control and diabetes prevention
strategies. Additionally, efforts must be undertaken to educate and assist diabetics in remote
locations so they may better control their illness. Furthermore, the study reveals a high association
between frailty and heart attacks, with 39.6% of individuals classed as feeble after experiencing a
heart attack. This highlights the need for all-encompassing therapeutic approaches and the
importance of heart disease in preventing frailty. Stroke is also linked to frailty; contributing factors
include old age, serious disease, disability, and other causes. Individualized treatment plans and
lifestyle modifications should be implemented to manage these disorders and lower the risk of frailty.
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