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Abstract: 
Objective: With the aging population, the number of elderly patients undergoing surgical procedures is 
increasing. Frailty and sleep disturbances are two critical phenomena that directly affect postoperative recovery 
outcomes. This study aimed to investigate the relationship between frailty levels and sleep quality in elderly 
patients hospitalized after surgery. 
Methods: This descriptive study was conducted between January and May 2023 with 94 elderly postoperative 
patients in orthopedics and abdominal surgery awards of a Training and Research Hospital. Data were collected 
using a sociodemographic information form, the Edmonton Frailty Scale, and the Richards–Campbell Sleep 
Questionnaire. Descriptive statistics and Pearson correlation analysis were used for data analysis. 
Results: The mean age of participants was 71.98±5.38 years, and 52.1% were female. The majority of patients 
(89.4%) experienced sleep disturbances during hospitalization. Participants were classified as severely frail 
(26.6%), mildly frail (22.3%), and moderately frail (20.2%). The mean frailty score was 8.22 and the mean 
sleep quality score was 245.38. A negative, very weak, and statistically non-significant correlation was found 
between frailty level and sleep quality (r = -0.084; P=0.336). 
Conclusion: Both frailty and sleep disturbances were found to be common among surgical elderly patients. 
The high proportion of participants in the moderate-to-severe frailty categories, combined with widespread 
sleep impairment during hospitalization, underscores the necessity of geriatric-sensitive approaches in surgical 
care. Although no statistically significant association was identified between frailty and sleep quality, factors 
such as pain and psychological stress were determined to negatively affect sleep quality in this population. 
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 T he decline in fertility rates in some regions 

globally, combined with the extension of 
average life expectancy, is leading to a rapid 

increase in the elderly population. It has been reported 

that the proportion of the population aged 65 and over 
has approximately doubled in the last 50 years; while 
it was 8.5% in 2015, it reached 18.5% in 2023 [1, 2]. 
The decline in birth rates and the prolongation of life 
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expectancy are decisive factors in the increase of the 
elderly population; this process leads to an increase in 
the share of elderly individuals within the total 
population [3]. In our country, the elderly population 
rate is increasing in line with global demographic 
trends. In 2023, the proportion of the population aged 
65 and over within the total population was 
determined to be 10.2%. According to population 
projections, this rate is expected to reach 
approximately 21–25% by 2050 [4]. Old age is a 
period characterized by declines in physiological, 
psychological, and cognitive functions, an increase in 
chronic diseases, a decrease in independence in 
activities of daily living, and losses of spouses and 
friends alongside retirement, all of which negatively 
affect adaptation to aging [5]. While self-care skills 
are largely preserved in the 60–64 age group, loss of 
function in mobility and personal care increases as age 
progresses; this situation becomes more prominent at 
age 75 and beyond. Findings in the literature indicate 
that the level of dependency in activities of daily living 
increases with advancing age [6]. Care dependency 
refers to the individual's inability to independently 
meet their self-care needs and brings about the 
requirement for assistance due to factors such as 
limitations in activities of daily living and impairment 
in cognitive functions [7]. These problems arising 
during the elderly period also increase the risk of 
developing frailty syndrome, associated with a 
decrease in physiological reserves and a decline in 
resistance to stressors [8]. Frailty is defined as a 
geriatric syndrome where adverse health outcomes—
such as decreased physiological reserves, slow 
walking speed, declines in muscle strength and 
physical activity levels, and a decrease in body mass 
index—are observed together, leading to serious 
consequences and even mortality [9]. Identifying 
frailty, assessing risks, and planning appropriate care 
interventions constitute a complex process for nurses 
in patient monitoring and care decisions [10]. The 
prevalence of frailty varies among elderly individuals 
living in hospitals, the community, or institutions. In 
the literature, the prevalence of frailty in hospitalized 
elderly patients is reported to be high in the surgical 
population (approximately 45%–55%); however, these 
evaluations reflect preoperative frailty status rather 
than postoperative [11]. The emergence of frailty leads 
to negative health outcomes such as prolonged 

hospital stays, increased frequency of falls in the 
hospital, the emergence of special care needs, and 
elevated healthcare expenditures and morbidity [12]. 
Prolonged hospitalization can lead to a decrease in 
sleep quality and the experience of sleep problems in 
individuals [13]. Literature shows that the hospital 
environment can negatively affect individuals' sleep 
quality through environmental factors [14]. In elderly 
individuals, physiological changes related to aging, 
deterioration in sleep hygiene, the increase in chronic 
diseases and medications used, and specific sleep 
disorders are effective in the decline of sleep quality 
[15]. The aging process leads to outcomes such as 
decreased sleep duration, frequent awakenings during 
sleep, and daytime sleepiness, while chronic diseases 
and medication use further negatively affect sleep 
quality by reducing sleep efficiency [16]. Furthermore, 
sleep quality in elderly individuals is influenced by 
socio-demographic and health-related factors such as 
education and income levels, the presence of chronic 
diseases, status and duration of stay in a nursing home, 
and loneliness [17]. 
      This study was designed to investigate the 
relationship between frailty levels and sleep quality in 
elderly patients aged 65 and over who received 
inpatient treatment for a maximum of 5 days 
postoperatively in orthopedic and surgical. 
 
 
METHODS 
Study Design 
      This study was conducted between January and 
May 2023 with 94 elderly inpatients who had 
undergone orthopedic or abdominal surgery at a 
Training and Research Hospital located in the Black 
Sea region of Turkey. Prior to the commencement of 
the study, ethical approval was obtained from the Non-
Interventional Research Ethics Committee in the 
southeastern region of Turkey (Approval No: 2023/8). 
Elderly patients hospitalized in the surgical wards were 
informed about the study in accordance with its aims 
and objectives. Written and verbal informed consent 
was obtained from all patients who voluntarily agreed 
to participate, and institutional permissions were 
secured from the relevant hospital administration. All 
phases of the study were conducted in strict adherence 
to the ethical principles outlined in the Declaration of 
Helsinki of the World Medical Association.  
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Study Population and Sample  
      Sample size was calculated using G*Power 
3.1.9.7 software. Based on a two-tailed hypothesis, an 
anticipated correlation of r=0.30 between the two 
scales, a significance level of α = 0.05, a beta error of 
0.20, and a statistical power of 80%, the minimum 
required sample size was determined to be n=84. The 
study population consisted of patients aged 65 years 
and older who were hospitalized for at least one 
postoperative day in the surgical wards of Giresun 
Training and Research Hospital.  
 
Inclusion Criteria  
      Patients aged 65 years or older who had 
undergone orthopedic or abdominal surgery, were 
hospitalized for a minimum of one and a maximum of 
five postoperative days, possessed adequate cognitive 
function and communication skills, were not using any 
psychiatric medications, and provided voluntary 
consent either personally or through a family member 
were included in the study. 
 
Exclusion Criteria  
      Patients who declined to participate, had cognitive 
impairment, were using psychiatric medications, had 
communication or comprehension difficulties, 
underwent unplanned (emergency) surgery, or had a 
diagnosis of cancer were excluded from the study. 
 
Data Collection Instruments and Procedure 
      The data collection tools comprised three sections: 
a sociodemographic and medical information form 
consisting of 12 items developed by the researchers 
based on a review of the relevant literature, the 
Edmonton Frailty Scale (EFS) comprising 11 items, 
and the Richards-Campbell Sleep Questionnaire 
(RCSQ) comprising 6 items. The sociodemographic 
form included questions pertaining to patients' age, 
sex, marital status, educational background, chronic 
illnesses, regularly used medications, and sleep habits 
and care requirements. Data were collected through 
face-to-face interviews conducted in patient rooms, 
each lasting approximately 20–25 minutes. 
 
Edmonton Frailty Scale (EFS) 
      The EFS was originally developed by Rolfson et 

al. in 2006 and subsequently adapted into Turkish by 
Aygör et al. in 2013. The scale consists of 11 items 
organized across nine frailty domains: cognitive status, 
general health status, functional independence, social 
support, medication use, nutrition, mood, continence, 
and functional performance. Total scores range from 
0 to 17, with the following classifications: 0–4 = not 
frail; 5–6 = apparently vulnerable; 7–8 = mildly frail; 
9–10 = moderately frail; and ≥11 = severely frail. The 
Cronbach's alpha coefficient of the scale was reported 
as 0.75 in the original adaptation study and was found 
to be 0.72 in the present study. 
 
Richards-Campbell Sleep Questionnaire (RCSQ) 
      Originally developed by Richards, the RCSQ is a 
six-item instrument designed to assess nocturnal sleep 
quality across the following dimensions: sleep depth, 
sleep onset latency, frequency of nocturnal 
awakenings, duration of wakefulness after arousal, 
overall sleep quality, and ambient noise level. Each 
item is rated on a visual analogue scale ranging from 
0 to 100. Total scores of 0–25 indicate very poor sleep 
quality, while scores of 76–100 indicate very good 
sleep quality. The sixth item, which evaluates ambient 
noise level, is excluded from the total score 
calculation; thus, the total score is derived from the 
remaining five items. Higher scores reflect better sleep 
quality. The Turkish validity and reliability study of 
the RCSQ was conducted Cronbach's alpha coefficient 
of 0.91 [19].  
 
Statistical Analysis  
      Statistical analyses were performed using SPSS 
version 25.0 for Windows (IBM Corp., Armonk, NY, 
USA). Normality of data distribution was assessed 
using the Kolmogorov–Smirnov test. Descriptive 
statistics including frequencies, percentages, means, 
and standard deviations were used to summarize the 
data. For scale scores that demonstrated normal 
distribution, independent samples t-tests were used for 
comparisons between two groups, while one-way 
analysis of variance (ANOVA) was applied for 
comparisons among three or more groups. When a 
statistically significant difference was identified in 
multi-group comparisons, Scheffé's test was used in 
cases of homogeneous variances, and Tamhane's T2 
post-hoc test was applied when variances were not 
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homogeneous. Relationships between continuous 
variables were examined using Pearson's correlation 
analysis. A P<0.05 was considered statistically 
significant for all analyses. 
 
 
RESULTS 
 
The descriptive characteristics and sleep-related 
variables of the elderly participants are presented in 
Table 1. The mean age of the patients was 71.98 
±5.53years, with the majority (78.7%) falling into the 
65–74 age group. Of the participants, 52.1% were 
female, and 56.4% were literate. Regarding health 
status, 74.5% had at least one chronic disease, with the 
combination of Hypertension and Diabetes being the 
most common (41.5%). Furthermore, 85.1% of the 
patients reported regular medication use, and nearly 
all (97.9%) had a caregiver, who was most frequently 
a spouse (50.0%). In terms of sleep-related variables, a 
significant majority of the patients (89.4%) reported 
experiencing sleep problems during their hospitalization. 
When factors hindering sleep were examined, the most 
prominent reasons identified by the participants were 
pain (73.4%) and stress (71.3%), followed by 
unfamiliarity with the hospital bed (38.3%). To facilitate 
sleep, patients most commonly utilized watching 
television (41.5%), engaging in exercises (29.8%), or 
using analgesics (24.5%) (Table 1). 
      The mean scores and distribution of the 

participants’ scale results are detailed in Table 2. The 
mean score obtained from the Edmonton Frail Scale 
(EFS) was 8.22±3.16, with scores ranging from 1 to 
17. For the Richards–Campbell Sleep Questionnaire 
(RCSQ), the mean score was 245.38 ±103.82, with a 
range between 20 and 440.When the frailty levels 
according to the EFS were analyzed, it was observed 
that only 11.7% of the participants were categorized 
as "Not Frail." In contrast, a significant portion of the 
elderly patients was identified within the frailty 
spectrum, with 26.6% classified as "Severely Frail," 
followed by 22.3% as "Mildly Frail" and 20.2% as 
"Moderately Frail" (Table 2). 
 
Pearson Correlation Analysis 
      Edmonton Frail Scale (EFS), and the Richards–
Campbell Sleep Questionnaire (RCSQ). 
      The relationship between the frailty levels and 
sleep quality of the elderly participants was evaluated 
using Pearson correlation analysis. According to the 
results, a negative, very weak, and statistically non-
significant correlation was found between the mean 
scores of the Edmonton Frail Scale (EFS) and the 
Richards–Campbell Sleep Questionnaire (RCSQ) (r = 
-0.084; P=0.336) (Table 3). 
      The comparison of the participants' Richards–
Campbell Sleep Questionnaire (RCSQ) and Edmonton 
Frail Scale (EFS) scores according to their socio-
demographic and sleep-related characteristics is 
presented in Table 4. 
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      A statistically significant difference was found in 
RCSQ scores based on the status of experiencing sleep 
problems in the hospital; participants who reported 
sleep problems had significantly lower sleep quality 
scores compared to those who did not (t = -4.202, 
P<0.001). Among the factors hindering sleep, pain (t 
= -2.401, P=0.018) and unfamiliarity with the bed (t = 
-4.019, P<0.001) were associated with significantly 
lower RCSQ scores. Additionally, elderly individuals 
who used analgesics as a method to fall asleep had 
significantly lower sleep quality scores (t = -2.490, 
P=0.015). 
      Regarding frailty levels, EFS scores showed a 
significant increase in older age groups (F = 7.504, 
P=0.001). Women were found to be significantly more 
frail than men (t = -2.270, P=0.026). Education level 
was a decisive factor, as frailty scores significantly 
decreased as the level of education increased (F = 
6.158, P<0.001). Patients with chronic diseases 
(P=0.010), those using regular medications (P=0.001), 
and those requiring a caregiver (P=0.032) had 
significantly higher frailty scores. Furthermore, it was 
determined that frailty levels increased as the duration 
of hospitalization lengthened (P=0.027) and among 
those whose sleep was hindered by stress (P=0.020) 
and loneliness (P=0.001) (Table 4). 
 
 
DISCUSSION 
 
This study investigated the relationship between frailty 
levels and sleep quality in elderly individuals 
hospitalized postoperatively. According to the research 
findings, a vast majority of the participants (89.4%) 
experienced sleep problems during their 

hospitalization. The mean Edmonton Frail Scale (EFS) 
score was 8.22±3.16, and more than half of the 
individuals were in the moderate to severe frailty 
group. The mean score of the Richards–Campbell 
Sleep Questionnaire (RCSQ) was found to be at a 
moderate level. A negative, very weak, and 
statistically non-significant correlation was found 
between frailty and sleep quality. The high rate of 
sleep problems among elderly individuals in the 
hospital in our study is consistent with literature 
findings. It is reported that sleep problems are an 
inevitable part of the aging process and that the 
decrease in sleep quality in elderly individuals is 
associated with various fundamental reasons [20, 21]. 
Sleep disturbances are common in hospitalized elderly 
individuals; the primary reasons are reported to be 
pain, stress, environmental noise, lighting, and care 
interventions [13, 14]. In this study, pain (73.4%) and 
stress (71.3%) were the most frequent reasons for the 
inability to sleep, and these factors were found to 
significantly reduce sleep quality. Similarly, Amato et 
al. [16] reported that pain and medications negatively 
affect sleep quality in elderly individuals. The high 
level of frailty found in elderly individuals is an 
expected situation, especially in patient groups 
hospitalized in surgical wards. Literature reports that 
the prevalence of frailty in hospitalized elderly 
individuals is higher than in those living in the 
community [11]. In our study, frailty scores were 
found to increase significantly in older age groups. 
This result is consistent with previous studies 
reporting that frailty increases as physiological 
reserves decrease and resistance to stressors declines 
with advancing age [7, 8]. A study conducted with 
elderly individuals in Brazil found that 47.2% of the 
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participants were frail and that frailty rates rose 
significantly after the age of 75 [22]. In contrast, in the 
study by Düzgün et al. [23], the rate of severe frailty 
was found to be 19.8%, which is lower than some 
results reported in the literature. Furthermore, some 
studies have reported that a significant portion of 
individuals are at a severe frailty level, while there are 
also individuals showing moderate frailty [24, 25]. 
Another study found that only 11.7% were not frail, 
while 26.6% were in the severely frail group. This 
finding overlaps with the results reported by Liu et al. 
[8] and Chelu et al. [9], indicating that the presence of 
multiple chronic diseases and polypharmacy increases 
frailty. When the literature is evaluated in general, it 
is observed that a large portion of elderly individuals 
are at a level of frailty, consistent with the findings of 
the current study. This situation is thought to be related 
to numerous factors such as changes occurring at the 
cellular level with the aging process, physiological 
declines in body systems, the prevalence of chronic 
diseases, and insufficient socioeconomic and 
education levels.Additionally, the finding that 
women's frailty scores were higher than men's is 
parallel with studies in the literature pointing to frailty 
risk associated with women's longer life expectancy, 
decrease in muscle mass, and higher chronic disease 
burden [11]. Similarly, the study by Carneiro et al. 
[22] reported higher frailty levels in women, and the 
research conducted by Woo et al. [26] on geriatric 
individuals in China found that the frailty rate in 
women was higher than in men. Although Düzgün et 
al. [23] found women's frailty scores to be higher, they 
stated that this difference was not statistically 
significant. In Aygör’s study [18], no significant 
relationship was found between gender and frailty. The 
decrease in frailty scores as education levels increase 
supports the decisive role of socioeconomic factors on 
frailty. This situation may be explained by the higher 
health literacy, easier access to healthcare services, and 
better self-care skills of individuals with higher 
education levels [17]. Similarly, the higher frailty 
scores of elderly individuals with chronic diseases, 
those using regular medications, and those with a 
caregiver reveal the multidimensional nature of frailty 
[10]. Although no statistically significant relationship 
was found between frailty and sleep quality in this 
study, the negative direction of the relationship is 
noteworthy. While some studies in the literature report 

significant relationships between frailty and sleep 
quality [15], others state that this relationship is weak 
or indirect [13]. The lack of significance in our study 
may be explained by the sample size, the evaluation 
being conducted in the early postoperative period and 
the dominance of environmental factors affecting 
sleep quality. 
 
Strengths and Limitations  
      The strengths of this study include the use of 
internationally recognized and validated assessment 
tools, specifically the Edmonton Frail Scale (EFS) and 
the Richards–Campbell Sleep Questionnaire (RCSQ). 
Furthermore, the sample size was determined through 
a formal power analysis, ensuring adequate statistical 
power for the correlation and comparison evaluations 
performed. The present study has several limitations 
that should be acknowledged. First, the cross-sectional 
design of the research precludes the determination of 
direct causality between frailty levels and sleep 
quality. Second, the data were collected from a single 
center in the Black Sea region of Türkiye, which may 
restrict the generalizability of the findings to different 
geographical areas or hospital settings. Third, the 
exclusion of patients with cognitive impairment, those 
undergoing emergency procedures, or cancer surgeries 
resulted in a study population that may not fully 
represent the most complex geriatric surgical cases. 
Finally, the reliance on self-reported data for 
evaluating sleep quality and frailty may be subject to 
subjective perception and recall bias during the 
stressful early postoperative period. 
 
 
CONCLUSION 
 
This study demonstrates a high prevalence of frailty 
and sleep disturbances among elderly individuals 
hospitalized in the postoperative period. The fact that 
a significant portion of the participants was in the 
moderate to severe frailty group, coupled with the 
majority experiencing impaired sleep quality during 
hospitalization, highlights the necessity for geriatric-
sensitive approaches within the surgical care process. 
Although no statistically significant relationship was 
found between frailty and sleep quality, both 
conditions were determined to be influenced by 
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similar risk factors. Specifically, the negative impact 
of pain and stress on sleep quality emphasizes the 
critical importance of symptom management in 
postoperative care. In line with these findings, it is 
recommended that frailty screening be integrated into 
routine care practices for elderly patients in surgical 
wards. Furthermore, individualized nursing 
interventions targeting environmental and clinical 
factors that adversely affect sleep quality should be 
planned. Strengthening holistic approaches to pain and 
stress management, implementing regulations to 
support sleep hygiene in the hospital environment, and 
designing longitudinal and interventional studies with 
larger sample sizes in this field will contribute 
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