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ABSTRACT

BACKGROUND: The incidence of hip fractures is also increasing rapidly with the aging population and is currently considered a ma-
jor significant global health issue due to its high mortality rate. The aim of this research is to investigate the relationship between pre-
fracture frailty and postoperative patient outcomes and identify factors associated with frailty in older adults operated for hip fracture.

METHODS: Descriptive, cross-sectional study. Patients aged 65 and older who underwent surgery for hip fracture were included.
Data were collected in face-to-face interviews with patients in their rooms preoperatively and on the first postoperative day. The
study was approved by the non-interventional research ethics committee of Dokuz Eylul University. Data analysis was performed using
descriptive statistics, independent samples t-test, One Way ANOVA, correlation, and multiple linear regression analyses.

RESULTS: Of the 128 patients included in the study (mean age 78.45+8.36 years), 46.1% (n=59) were prefrail, and 39.8% (n=51)
were frail. Higher frailty scores were associated with female sex, chronic disease, use of multiple long-term medications, being im-
mobile or requiring mobility assistive devices prior to the fracture, recent decrease in appetite, need for postoperative intensive care,
postoperative complications, postoperative pressure injury development, and mortality within the first month of discharge (p<0.05).
Preoperative frailty score was positively correlated with number of chronic diseases, preoperative fear of falling, nutritional risk score,
comorbidity index score, and length of hospital stay and negatively correlated with preoperative and postoperative Katz ADL score
and postoperative creatinine concentration(p<0.05). The mean Frailty Scale score was 2.16+1.26; pre-fracture nutritional status
(B=0.312, p<0.001) and functional independence status (3=0.216, p=0.012) were significant predictors of frailty.

CONCLUSION: This study showed that frailty was prevalent among older adults undergoing hip fracture surgery and had a signifi-
cant impact on postoperative patient outcomes. Pre-fracture nutritional and functional status were significant factors associated with
frailty. Preoperative frailty assessment of patients presenting with hip fractures, especially focusing on nutritional and functional status,
may contribute to better management of treatment and care.
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INTRODUCTION ments, delirium, urinary incontinence, malnutrition, falls, gait

disturbances, pressure injury, sleep disorders, sensory defi-
Due to demographic aging, the prevalence of frailty is ex-

pected to increase significantly. Frailty impacts 70% of older
adults,["! increasing the risk of functional decline and depen- ~ among older adults and result in significant disability and im-

dency.? Frailty encompasses issues such as cognitive impair- paired quality of life.l'*]

cits, fatigue, and dizziness.®! These problems are common
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The incidence of hip fractures is also increasing rapidly with
the aging population and is currently considered a major sig-
nificant global health issue due to its high mortality rate.P!
The occurrence of hip fractures in frail patients is especially
high due to lengthening life expectancy and increased comor-
bidities.l! Frailty is also associated with lower quality of life
after a hip fracture and may require personalized treatment,
particularly in patients with a short life expectancy and those
expected to experience a decline in postoperative functional
capacity.”

The presence of frailty in older patients influences surgical
outcomes and is associated with increased postoperative
complications and mortality, prolonged length of hostpital
stay, and discharge to a rehabilitation facility.®'"! The authors
of a systematic review noted that studies on functional decline
and decreased quality of life after surgery are limited.!'”

There is currently significant interest in enhanced recovery
programs, with most studies focusing primarily on total joint
arthroplasties.'? As patients are being discharged early both
because of enhanced recovery programs and to reduce infec-
tion risk and costs, there is a growing need to evaluate the
factors affecting postoperative recovery and functional de-
pendency. Aside from frailty, significant factors in the postop-
erative recovery process include the surgical techniques used,
technological advancements in the healthcare field, and the
care received.'] Preoperative assessment of frailty in older
patients has become increasingly important to modify treat-
ment options, evaluate prognosis and recovery expectations,
and optimize treatment and care.’®'] Therefore, routine frailty
assessment is recommended in the comprehensive evaluation
of patients planned for surgery.l'"! The need for research to
determine which adverse postoperative outcomes are most
strongly predicted by frailty has been emphasized in the lit-
erature.l'! Thus, the aim of this study was to investigate pre-
operative frailty levels, their relationship with postoperative
patient outcomes, and factors associated with frailty in older
adults with hip fracture. The results are expected to contrib-
ute to a better understanding of frailty and its impact on post-
operative outcomes and possibly improve the surgical care of
older hip fracture patients.

MATERIALS AND METHODS
Study design

A cross-sectional, descriptive, correlational, predictive study
was performed.

Research Questions:

|. What is the pre-fracture frailty level of older patients un-
dergoing hip fracture surgery?

2. Do the pre-fracture frailty scores of older patients un-
dergoing hip fracture surgery differ according to gender,
presence of chronic disease, use of long-term medications,
postoperative complications, postoperative delirium, history
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of falls within the last year, falls after hip fracture surgery,
pre- and postoperative incontinence, pre- and postoperative
pressure injury development, decreased appetite, weight loss,
and hospital readmission and mortality within the first month
after discharge.

3. Are the pre-fracture frailty levels of older patients un-
dergoing hip fracture associated with age, body mass index
(BMI), comorbidity index score, American Society of Anes-
thesiologists (ASA) physical status score, time from fracture
to surgery, length of hospital stay, and pre- and postoperative
pain levels, nutritional risk, albumin level, creatinine level, he-
moglobin level, fear of falling, and functional status?

4. What factors predict the pre-fracture frailty levels of older
patients undergoing hip fracture surgery?

Participants and sample size

The study sample consisted of 128 patients who underwent
hip fracture surgery in the orthopedics and traumatology
clinic of a training and research hospital and met the sampling
criteria.

Inclusion criteria for the study were as follows: agreeing to
participate in the study, being at least 65 years of age, un-
dergoing surgery for intracapsular or extracapsular proximal
femoral fracture, having no hearing or other sensory impair-
ment, and having no psychiatric diagnosis. Patients who un-
derwent hip surgery due to coxarthrosis, had periprosthetic
fractures, underwent revision hip surgery, or had any speech
impairment were excluded.

The sample size was calculated at a 95% confidence level us-
ing the G*Power 3.1.9.4 program. The minimum sample size
was determined as ||| participants based on Cohen’s me-
dium effect size (d=0.30) and a theoretical power of 0.80. Af-
ter the study was completed, a post hoc power analysis was
conducted using the same program based on the difference
in mean frailty scores by gender. With an effect size of 0.54,
a p-value of 0.05, and a sample size of 128, the study power
was calculated as 0.84.

Data collection

The study data were collected between October 2022 and
December 2023 in the orthopedics and traumatology clin-
ic of a tertiary care training and research hospital. Patients
presenting with hip fracture were admitted for preoperative
preparations, underwent surgery, and were discharged after
an average of 5-6 days of postoperative follow-up in the clinic.
Data were collected in face-to-face interviews with patients
in their rooms preoperatively and on the first postoperative
day. Sociodemographic and clinical data were obtained us-
ing a patient information form, the Charlson Comorbidity
Index (CCI), Nursing Delirium Screening Scale (Nu-DESC)
for delirium assessment, FRAIL Scale for frailty evaluation,
Nutritional Risk Screening 2002 (NRS-2002) tool for malnu-
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trition risk assessment, and the Katz Activities of Daily Living
(ADL) Index for functional status evaluation. Other clinical
data were obtained from patient charts and digital records
(laboratory results, medications, surgical notes, length of hos-
pital stay, and radiological imaging methods) in the hospital
information management system. The patients’ relatives were
also contacted after a month to inquire about hospital read-
missions and mortality within 30 days of discharge.

Data collection tools

Patient Information Form: This form was developed by the
researchers in accordance with the literature.'®!'"'¥1 The
form includes 34 questions regarding sociodemographic and
clinical information such as the patient's age, gender, BMI,
marital status, education level, and smoking and alcohol con-
sumption; comorbidities, long-term medications, ASA score,
recent decrease in appetite, type of anesthesia, and type of
surgery; postoperative complications; pre- and postoperative
incontinence, pressure injury, pain levels, fear of falling, and
hemoglobin, albumin, and creatinine levels; length of hospital
stay; history of falls within the past year; and hospital read-
mission and mortality within 30 days after discharge. Patients
were asked to rate their fear of falling and pain on a numerical
rating scale of 0 to 5. Complications were identified based on
the physician’s diagnoses.

Charlson Comorbidity Index (CCI): The CCl is a mor-
tality predictor developed in 1987 by Charlson and colleagues
by classifying comorbid conditions and quantifying their se-
verity. The index includes 19 medical conditions scored from
| to 6 according to the relative risk of I-year mortality, with
a total score ranging from 0 to 37. The total score is then
adjusted by adding | point for every decade over the age of 40
to yield the Charlson Comorbidity Index score.l'] This index
is widely used to assess the comorbidity burden in surgical
patients in our country.l'®!]

Nursing Delirium Screening Scale (Nu-DESC): Devel-
oped by Gaudreau and colleagues in 2005, the Nu-DESC
is a 5-item observational scale that can be administered rap-
idly (in approximately | minute). The items (disorientation,
inappropriate behavior, inappropriate communication, hallu-
cinations, and psychomotor retardation) are each scored be-
tween 0 and 2, for a score ranging between 0 and 10. Scores
of 2 or higher are interpreted as delirium. The Nu-DESC was
shown to have 85.7% sensitivity and 86.8% specificity in di-
agnosing delirium.?? Validity and reliability studies in Turkish
were conducted by Cinar and Aslan, who reported 92.3%
sensitivity and 92.7% specificity.']

FRAIL Scale: This scale was developed by Morley and col-
leagues in 2012.22 The validity and reliability study in the ge-
riatric Turkish population was conducted by Muradi and Ya-
vuz in 2017.1%1 The scale consists of five items evaluating the
patient's fatigue level, resistance (ability to walk up a flight of
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stairs), ambulation (ability to walk several hundred meters),
illnesses, and unintentional weight loss. Each item is scored 0
or | based on the patients’ responses, for a total score of 0 to
5. Patients are considered nonfrail at a score of 0, prefrail at
scores of |-2, and frail at scores higher than 2. In the adapta-
tion study for the Turkish population, the Cronbach's alpha
internal consistency coefficient of the scale was 0.787.1%3!

Nutritional Risk Screening 2002 (NRS-2002): The
NRS-2002 is a nutritional screening tool developed in 2002 by
Kondrup and colleagues with contributions from the Danish
Society for Parenteral and Enteral Nutrition.! Its purpose
is to identify individuals at risk of malnutrition. Patients are
asked four questions in the initial screening. If all answers are
negative, nutritional risk is considered low and the screening
is repeated at a specified interval. If the patient answers af-
firmatively to any question in the initial screening, they pro-
ceed to the secondary screening to assess their nutritional
impairment and severity of iliness. These scores are summed,
with an additional point added for individuals over 70 years
of age, to yield the total score. A total score of 3 or higher
is interpreted as malnutrition risk and a nutritional care plan
is implemented; if the total score is below 3, the screening
test is repeated at the specified intervals. A study conducted
by Bolayir (2014) assessed the Turkish validity and reliability
of the scale on 271 patients in surgical and internal medicine
departments.*!

Katz ADL Index: Developed by Katz and colleagues in
1963, this index includes basic ADL parameters such as
bathing, dressing, toileting, transferring, urinary and bowel
control, and feeding. Items are scored as independent (I
point) if the patient can perform them without supervision,
guidance, or personal assistance or dependent (0 points) if
they cannot. The total score ranges from 0 to 6, with a score
of 6 indicating full function, 4 indicating moderate function,
and 2 or less indicating severe functional impairment. The
Turkish validity and reliability study was conducted by Arik
and colleagues in 2015.2"]

Ethical consideration

This study conducted in accordance with the Helsinki Decler-
ation Priciples. The study was approved by the non-interven-
tional research ethics committee of Dokuz Eylul University
(decision no: 2022/31-12; date: 28.09.2022). Written permis-
sion was obtained from the institution and clinic where the
study was conducted. Additionally, informed consent was
obtained from the patients who agreed to participate in the
study.

Statistical analysis

The data were analyzed using the IBM SPSS Statistics version
23.0 (released 2016; Armonk, NY: IBM Corp.). Descriptive
data were analyzed using frequency, percentage, mean, and
standard deviation values. Skewness and kurtosis values (+2
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to —2) were used to assess the normality of data distribu-
tions.[?®I Data with a normal distribution were evaluated using
parametric tests, while nonnormally distributed data were as-
sessed using nonparametric tests. The significance level was
set at p<0.05. The relationship between mean scores was
analyzed using Pearson and Spearman correlation analyses.
Differences in mean score based on sociodemographic and
clinical variables were evaluated using significance tests for
the means of two or more groups. Multiple linear regression
analysis was employed to examine the factors predicting the
frailty levels of patients who underwent surgery due to hip
fractures.

RESULTS

The hip fracture patients participating in the study had a
mean age of 78.4518.36 years and a mean BMI of 26.1614.66.
Of the patients, 62.5% (n=80) were women, 46.1% (n=59)
were prefrail, and 39.8% (n=51) were frail. Over half (55%)
of the patients were at risk of malnutrition, and 10.7% were
malnourished. Additionally, 49.2% had femoral neck fractures,
68% underwent surgery with internal fixation (proximal fem-
oral nail, plate/screw), and 81.3% received spinal anesthesia
during surgery (Table ). The majority of patients had chron-
ic diseases (85.2%), used multiple long-term medications
(74.2%), and a history of falls within the past year (70.3%),
and 41.4% used mobility assistive devices before the fracture.
In the first month after discharge, 10.9% of the patients were
rehospitalized (Table 2).

Mean frailty scores were significantly higher among patients
who were female, had comorbidities, used multiple long-term
medications, used mobility assistive devices or were immo-
bile before the fracture, experienced a recent decrease in
appetite, were admitted to the intensive care unit postopera-
tively, had postoperative complications, developed pressure
injury pre- or postoperatively, developed delirium postopera-
tively, and died within the first month after discharge (p<0.05;
Table 2).

Preoperative frailty score showed a weak positive correlation
with number of comorbidities (r=0.286, p=0.001), number
of long-term medications (r=0.170 p=0.05), preoperative fear
of falling score (r=0.225, p=0.011), postoperative pain score
(r=0.202, p=0.02), CCl score (r=0.231, p=0.009), and length
of hospital stay (r=0.187, p=0.035). There was a moderate
positive correlation between FRAIL Scale and NRS-2002
scores (r=0.411, p<0.001) (Table 3).

In terms of functional independence, preoperative frailty
score was found to correlate negatively with Katz ADL score
preoperatively (r=-0.362, p<0.001) and postoperatively (r=-
0.241, p=0.006). There was also a weak negative correlation
between preoperative frailty score and creatinine level (r=-
0.191, p=0.031) (Table 3).

Multiple linear regression analysis was performed to assess
the contribution of variables found to be associated with
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Table I. Sociodemographic and clinical characteristics of the
patients (N=128)

Variables n (%)
Age, years (mean + SD) 78.45+8.36
BMI (mean * SD) 26.16+4.66
Gender

Female 80 (62.5)

Male 48 (37.5)
Marital status

Married 71 (55.5)

Single 57 (44.5)
Education level

Literate 28 (21.9)

Primary school 63 (49.2)

Secondary school, high school, university 8 (6.3)

llliterate 29 (22.7)
Smoking

Yes 6 (4.7)

No 122 (95.3)
Alcohol consumption

Yes 3 (2.3)

No 125 (97.7)
Type of fracture

Femoral head fracture 11 (8.6)

Femoral neck fracture 63 (49.2)

Intertrochanteric/pertrochanteric fracture 49 (38.3)

Subtrochanteric fracture 5(3.9)
Type of surgery
Hemiarthroplasty (hip) 9 (7.0)
Total hip arthroplasty 32 (25.0)
Internal fixation (proximal femoral nail, plate/screw) 87 (68.0)
Type of anesthesia

Spinal 104 (81.3)

Epidural 23 (18.0)

General 1 (0.8)
Frailty status

Not frail 18 (14.1)

Prefrail 59 (46.1)

Frail 51 (39.8)
Nutritional Status

Normal 48 (34.3)

At risk of malnutrition 77 (55)

Malnourished 15 (10.7)
FRAIL Scale score (mean * SD) 2.16x1.26
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Table 2. Comparison of frailty scores according to clinical characteristics

Variables n (%) FRAIL Scale Score, Test statistic,
Mean * SD p-value

Gender

Female 80 (62.5) 2.40%1.19 t=2.898

Male 48 (37.5) 1.75%1.28 p=0.004*
Chronic disease

Yes 109 (85.2) 227+1.23 U=710.500

No 19 (14.8) 1.53£1.26 p=0.025*
Long-term medication use

Yes 110 (85.9) 2.27+1.26 U=622.500

No 18 (14.1) 1.44+1.04 p=0.010*
Multiple medication use

Yes 95 (74.2) 2.29+1.23 t=2.132

No 33 (25.8) 1.76x1.27 p=0.035%
Pre-fracture mobility

Mobile 72 (56.3) 1.57£1.16 t=-7.157

Mobile with assistive devices / Immobile 56 (43.7) 2.91£0.95 p<0.001*
Decrease in appetite in recent days

Yes 63 (49.2) 2.46x1.22 t=2.748

No 65 (50.8) 1.86+1.23 p=0.007*
History of falls in the past year

Yes 90 (70.3) 2.18x1.18 t=0.273

No 38 (29.7) 2.11x1.44 p=0.786
Postoperative falls

Yes 14 (10.9) 1.86x1.16 U=-673.500

No 114 (89.1) 2.19+1.27 p=0.328
Postoperative ICU** admission

Yes 21 (16.4) 3.05+0.97 U=589.00

No 107 (83.6) 1.98+1.24 p<0.001*
Postoperative complication

Yes 8 (6.3) 3.88+0.83 U=108.00

No 120 (93.8) 2.04+1.20 p<0.001*
Preoperative incontinence

Yes 44 (34.4) 2.43+1.22 t=1.801

No 84 (65.6) 2.01x1.26 p=0.074
Postoperative incontinence

Yes 49 (38.3) 2.35x1.14 t=1.349

No 79 (61.7) 2.04+1.32 p=0.18
Preoperative pressure ulcer

Yes 6 (4.7) 3.00£1.09 U=675.500

No 122 (95.3) 2.11x1.26 p=0.027*
Postoperative pressure ulcer

Yes 18 (14.10) 2.83+1.09 U=675.500

No 110 (85.90) 2.05+1.25 p=0.027*
Postoperative delirium

Yes 44 (34.4) 2.84+1.09 t=4.806

No 84 (65.6) 1.80£1.20 p<0.00*
Hospital readmission in first month after discharge

Yes 14 (10.90) 2.64+1.39 U= 633.500

No 114 (89.10) 2.10+1.24 p=0.196
Mortality in the first month after surgery

Yes 13 (10.20) 3.00£1.00 U= 450.000

No 115 (89.80) 2.06+1.25 p=0.016%*
t: Independent samples t-test; U: Mann-Whitney U test; ¥p<0.05. ** |CU: Intensive care unit.
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Table 3. Correlation analysis between FRAIL Scale score and clinical characteristics

Variables Mean * SD Correlation coefficient (r), p-value
Age (years)® 78.45+8.36 r=0.108, p=0.225
BMI? 26.16+4.66 r=0.055, p=0.534
ASA Score? 2.81+0.55 r=0.064, p=0.47
Number of long-term medications® 3.52+2.65 r=0.170, p=0.05*
Charlson Comorbidity Index score? 4.98+1.60 r=0.231, p=0.009*
Number of comorbidities® 1.83+1.23 r=0.286, p=0.00 I *
Time from fracture to surgery (hours)® 47.66+42.90 r=-0.085, p=0.338
Preoperative hemoglobin level (g/dL)* 11.70+1.56 r=-0.133, p=0.13
Postoperative hemoglobin level (g/dL) 10.37+1.48 r=-0.094, p=0.29
Preoperative creatinine level (mg/dL)® 0.94+0.50 r=-0.156, p=0.078
Postoperative creatinine level (mg/dL)® 0.92+0.58 r=-0.191, p=0.03 I'*
Preoperative albumin level (g/dLl) 38.34+5.57 r=-0.066, p=0.460
Postoperative albumin level (g/dL)? 31.55+4.89 r=-0.113, p=0.200
Length of hospital stay (days)® 5.40+2.91 r=0.187, p=0.035*
Preoperative pain score® 4.55+0.79 r=-0.110, p=0.217
Postoperative pain score® 2.94%1.14 r=0.202, p=0.02*
Preoperative fear of falling score® 2.73%1.95 r=0.225, p=0.01 I*
Postoperative fear of falling score® 3.99£1.32 r=0.081, p=0.365
Number of falls in past year® 1.09%1.11 r=0.136, p=0.127
Postoperative mobilization time (hours)® 28.20+14.48 r=0.116, p=0.193
Preoperative NRS-2002 score® 2.58+0.96 r=0.411, p<0.00*
Preoperative Katz ADL Index score? 5.07£1.47 r=-0.362, p<0.001*
Postoperative Katz ADL Index score® 0.88+1.07 r=-0.241, p=0.006*

*Pearson correlation analysis; *Spearman correlation analysis; BMI: Body Mass Index; ASA: American Society of Anesthesiologists; NRS: Nutritional Risk

Screening, ADL: Activities of daily living; SD: Standard deviation; *p<0.05.

frailty status in univariate analysis. The regression model ex-
plained 24% of the total variance (F=5.220, p<0.001) in FRAIL
Scale score. Among the independent variables included in the
model, preoperative NRS-2002 score (nutritional status)
(B=0.312, p=0.000) and Katz ADL score (functional indepen-
dence status) ($=-0.216, p=0.012) were significant factors
associated with frailty level in older patients undergoing hip
fracture surgery (Table 4).

DISCUSSION

This study examined the prevalence of frailty, associated fac-
tors, and the relationship between pre-fracture frailty level
and postoperative patient outcomes in older adults undergo-
ing surgery for hip fracture. The results showed that frailty is
common among these patients and has a significant impact
on postoperative patient outcomes. Frailty scores were sig-
nificantly higher among patients who were admitted to the
intensive care unit after surgery, developed postoperative
complications, developed pressure injury pre- or postopera-
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tively, had delirium postoperatively, or died within the first
month after discharge. In addition, pre-fracture nutritional
status and functional dependence were independent predic-
tors of frailty.

In our sample, the prevalence rates of prefrailty and frailty
were 46.1% and 39.8%, respectively. In a previous study of 35
older hip fracture patients, 51% were assessed as frail using
the Fried Frailty Index,! while in a larger study of 127,305
hip fracture patients in Sweden, 48.3% were frail and 27.7%
were prefrail according to the Orthopedic Hip Frailty Score.
B A meta-analysis study reported a prevalence of frailty
among hip fracture patients ranging from 22.4% to 80.7%.5"]
Frailty involves various risk factors such as multimorbidities,
polypharmacy, impaired physical mobility, malnutrition, and
increased risk of falls.?>34 In our study, 85.2% of the patients
had chronic diseases, 74.2% used multiple long-term medi-
cations, 41.4% required mobility assistive devices before the
fracture, and 70.3% had fallen in the past year. These results
indicate that these patients have many risk factors associated
with frailty, thus explaining the large proportion of frail pa-
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Table 4. Investigation of factors predicting frailty in older patients undergoing hip fracture surgery (N=128)

Independent variables B T P Tolerance VIF
Number of long-term medications -0.075 -0.690 0.492 0.505 1.979
Number of comorbidities 0.180 1.457 0.148 0.388 2.574
Preoperative fear of falling score 0.136 1.669 0.098 0.889 1.125
Preoperative nutritional risk (NRS-2002 score) 0.312 3.614 <0.001* 0.793 1.261
Preoperative functional independence (Katz ADL Index score) -0.216 -2.563 0.012* 0.832 1.202
Postoperative functional independence (Katz ADL Index score) -0.034 -0.385 0.701 0.763 1311
Charlson Comorbidity Index score 0.025 0.219 0.827 0.448 2.233
Postoperative pain score 0.083 1.010 0.315 0.873 1.145
Postoperative creatinine level (mg/dL) -0.051 -0.637 0.525 0.909 1.100
Length of hospital stay -0.005 -0.062 0.951 0.803 1.245
Adjusted R2 0.249

F 5.220

P <0.001*

NRS: Nutritional Risk Screening; ADL: Activities of Daily Living; *p<0.05

tients. Although age is emphasized as an important parame-
ter for frailty in the literature,32*! it did not show a significant
relationship with frailty in this study. This is likely because our
sample included only individuals over 65 with similar ages, and
the average age was quite high.

Female patients in this study were more frail, consistent with
previous reports.?*%*! Sex differences can be attributed to
both biological and socioeconomic factors.*®) The greater
tendency for frailty in women may be related to the higher
prevalence of non-fatal diseases that negatively affect func-
tioning and quality of life in women, as well as changes in
body composition resulting from increased fat mass and the
likelihood of metabolic syndrome.7%]

In terms of patient characteristics before hip fracture, we ob-
served greater frailty among patients who had chronic diseas-
es, used multiple long-term medications, were immobile or
required mobility assistive devices, and had a recent decrease
in appetite. In addition, greater frailty correlated with a high-
er number of comorbidities, higher number of medications,
greater fear of falling, higher nutritional risk, and lower func-
tional independence. The most commonly used criteria to
define frailty are unintentional weight loss, weakness, reduced
handgrip strength, low physical activity, sarcopenia (loss of
muscle mass and coordination), fatigue, and slowness.[*4!]
In previous studies, frailty has been associated with factors
such as disability in ADL,?® low weight, low exercise levels,
polypharmacy, history of falls,*! and presence of chronic dis-
eases.P’>*®4 Furthermore, frailty has been shown to increase
the risk of falls and fear of falling in older adults.**1 These
findings also help explain the increased frailty in our patient
group, which had similar characteristics.

The results of the present study indicated that preoperative
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frailty significantly impacts patient outcomes after hip frac-
ture. Greater frailty was observed in patients who required
intensive care after surgery, had postoperative complications,
developed pressure injury before or after surgery, experi-
enced delirium, or died within the first month post-discharge.
In addition, higher preoperative frailty scores were associated
with higher postoperative pain scores, longer hospital length
of stay, and lower functional status and creatinine level. These
findings support those of several previous studies. Zhao and
colleagues showed that frailty in older patients undergoing
hip fracture surgery was associated with major periopera-
tive complications such as delirium and pneumonia, as well
as long-term reduced quality of life.*! Similarly, frailty has
been associated with more complications and longer hospital
stays;?") increased mortality, higher risk of complications, and
hospital readmission;*! and poor functional recovery after
surgery.’] Yang et al. (2022) also reported that the develop-
ment of pressure injury following hip fracture surgery was
associated with patients’ frailty status and multiple comor-
bidities.l*¥! The negative impact of frailty on functional status
before and after surgery likely contributes to the develop-
ment of pressure injury.

Similar studies have demonstrated that frailty predicts adverse
outcomes after hip fracture surgery.?3°34°50 Frajlty provides
a holistic assessment of how certain characteristics affect an
individual's function and health status, and identifies patients
with diminished physiological reserves in multiple organ sys-
tems who are more susceptible to stress factors.[*>'l The
contribution of frailty to postoperative adverse outcomes
can be explained by sensitivity to internal and external stress
factors, reduced cognitive and physiological reserves, and dys-
regulation of immune and inflammatory responses.[*>2
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Although the correlation was not strong, we also observed
an inverse relationship between patients’ preoperative frailty
score and postoperative creatinine level. Ballew and col-
leagues reported that a lower creatinine muscle index, which
is based on serum creatinine and cystatin C concentrations,
was associated with frailty.’3 Creatinine is produced as a re-
sult of the breakdown of creatine phosphate during muscle
energy metabolism, and its serum concentration is influ-
enced by skeletal muscle mass.’>* Muscle loss (sarcopenia)
is a common condition in older and frail individuals and can
result in low creatinine levels. Additionally, sarcopenia and
nutritional deficiency are important parameters used in the
diagnosis of frailty.**“!1 Sarcopenia typically occurs in 8-13%
of adults aged 60 and older.! In this study, the inclusion of in-
dividuals over 65 years old, many of whom were frail, explains
the decrease in creatinine levels with greater frailty.

In our regression analysis, preoperative nutritional status and
functional independence status were found to be significant
predictors of frailty, with 24% of the variance in frailty score
explained by these variables. In the study sample, 55% of the
patients were at risk of malnutrition, 10.7% were malnour-
ished, and 43.7% were either immobile or used mobility assis-
tive devices prior to the fracture. In another study involving
216 older patients with hip fractures, 47% were at risk of mal-
nutrition and 35% were malnourished.*® Nutritional status
is an important factor in the development of frailty. Malnu-
trition contributes to unintentional weight loss, low muscle
strength, reduced physical activity, and low gait speed, all of
which are among the diagnostic criteria for frailty.’”! Reduced
protein intake in particular leads to loss of muscle mass and
function, thereby increasing frailty.’®>% The decline in func-
tional capacity is another important factor that increases the
risk of frailty. Walking speed, grip strength, and the level of
independence in ADL are especially important in the diagno-
sis of frailty.[***!1 In frail hip fracture patients, a comprehensive
approach combining nutritional management and rehabilita-
tion is considered an important strategy for improving clinical
outcomes.[*%

Limitations

This study has certain limitations. As the sample included
only patients over 65 years old who underwent surgery for
hip fracture, the generalizability of the findings to other sur-
gically treated patients is limited. Additionally, the patients’
long-term outcomes were not investigated. Studies focusing
on long-term outcomes are needed in the future.

CONCLUSION

This study aimed to contribute to the understanding of the
prevalence of frailty, its associated factors, and its impact on
postoperative outcomes in older patients undergoing hip
fracture surgery. Frailty was prevalent in this patient group,
and pre-fracture nutritional status and functional indepen-
dence status were found to be significant predictors of frailty.
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Preoperative assessment of frailty is important for predicting
risk and identifying patients who could benefit from appropri-
ate perioperative interventions to prevent adverse outcomes.
In addition, identifying factors associated with frailty and in-
creasing awareness among healthcare professionals working
with frail groups will guide the perioperative treatment and
care processes, thereby improving patient outcomes.
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ORIJINAL CALISMA - 0Z

Kalca kirig1 olan yash eriskinlerde kirilganlik ile iligkili faktorler ve kirilganligin

postoperatif sonuglara etkisi

AMAC: Kalga kingi insidansi yaslanan niifusla birlikte hizla artmakta ve yiiksek 6lim orani nedeniyle su anda diinya ¢apinda en 6nemli saglik sorunla-
rindan biri olarak kabul edilmektedir. Bu arastimanin amaci, kalga kirigi ncesi kirilganlik diizeyi ile ameliyat sonrasi hasta sonuglari arasindaki iliskinin
ve kirilganligi etkileyen faktorlerin incelenmesidir.

GEREC VE YONTEM: Tanimlayici ve kesitsel bir calismadir. Kalca kirigi nedeni ile ameliyat olan 65 yas ve Ustii hastalar dahil edilmistir. Veriler,
ameliyat 6ncesi ve ameliyat sonrasi birinci giinde hasta odasinda yiiz yiize goriisme y&ntemi ile toplanmistir. Bu calisma, Dokuz Eyliil Universitesi
Girigsimsel Olmayan Arastirmalar Etik Kurulu tarafindan onaylanmistir. Verilerin degerlendirilmesinde; tanimlayici istatistikler, bagimsiz iki grup t testi,
One Way Anova testi, korelasyon ve multiple lineer regresyon analizleri kullanilmistir.

BULGULAR: Calismaya dahil edilen 128 hastanin (yas ortalamasi 78.4518.36), %46.1’i (n=59) pre-kirilgan ve %39.8’i (n=51) kirilgandi. Kadin olan,
kronik hastaligi olan, stirekli ve ¢oklu ilag kullanan, kirik éncesi yardimci arag gereg ile mobilize olan veya immobil ve son giinlerde istah azalmasi olan,
ameliyat sonrasi yogun bakimda kalan ve komplikasyon gelisen, ameliyat sonrasi basing yarasi olan ve taburculuk sonrasi ilk bir ay icinde vefat eden
hastalarin daha kirilgan oldugu belirlenmistir (p<0.05). Hastalarin ameliyat 6ncesi kirilganlik diizeyi ile kronik hastalik sayisi, ameliyat ncesi diisme
korkusu, nutrisyonel risk tanilama skoru, komorbidite indeks puani ve hastanede yatis siiresi ile arasinda pozitif ydnde; ameliyat &ncesi ve sonrasi
fonksiyonel diizeyi ve ameliyat sonrasi kreatinin diizeyi ile arasinda negatif yonde istatiksel olarak anlamli iligki oldugu belirlenmistir (p<0.05). Hasta-
larin Frail Kirilganlik Olgegi puan ortalamalari 2.16%1.26 olup; kirik 6ncesi beslenme durumu (B=0.312, p=0.000) ve fonksiyonel durum (8=0.216,
p=0.012) kirilganlik dlizeyinin anlamli yordayicilaridir.

SONUC: Calismamiz; kalga kirigi nedeniyle ameliyat olan hastalarda kirilganligin yaygin oldugunu; kirilganligin ameliyat sonrasi hasta sonuglari tize-
rinde belirleyici bir etkisi oldugunu gostermektedir. Hastalarin kirik olusmadan 6nceki beslenme ve fonksiyonel durumlari kirilganligi etkileyen
faktorlerdir. Kalga kirigi nedeniyle basvuran hastalarin ameliyat dncesi dénemde kirilganlik durumlarinin degerlendirilmesi ve etkileyen faktorlerin
belirlenmesi, tedavi ve bakim siirecinin daha iyi yonetilmesine katki saglayabilir.

Anahtar sézctikler: Kalga kirigi; kirilganhk; yaslilik.
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