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ABSTRACT
Aims: There is an increase in the number of older people who have undergone surgical intervention in proportion to the aging 
of the global population. This situation creates the need to adapt surgical care according to the pathophysiological profile of 
older people. Recently, it has been argued that chronological age alone does not explain biological age, and frailty will be an 
appropriate parameter in organizing surgical care of older people. This study aimed to determine the effect of frailty on 30-day 
postoperative complications and quality of recovery in older people undergoing major abdominal surgery.
Methods: A prospective cohort study was conducted in the General Surgery Department of the Erciyes University Medical 
Center in Türkiye. Overall, 222 patients aged 65 and over underwent major abdominal surgery between February 2021 and 
2023. Frailty was determined using Fried Frailty Index. 30-day postoperative complications were evaluated using the Clavien 
Dindo Classification. Quality of recovery- 40 (QoR-40) was filled three days after surgery to determine the quality of recovery 
of the patients. Receiver-operating characteristic curves analysis was used to evaluate the ability to predict 30-day complications 
of frailty. Univariate linear regression analysis was performed to determine frailty to be an independent predictor of the QoR-
40. 
Results: The majority of the participants were male (56.8%), the mean age was 71.41±5.29 years, and 50% of patients were frail. 
Frail patients (28.1%) showed a higher rate of major complications compared to non-frail patients (9.3%). The Fried frailty 
index score significantly predicted 30-day postoperative complications (AUC=0.653, 95%=0.565-0.741). The total mean score 
of the QoR-40 scale was 147.09±15.82. Univariate linear regression analysis found frailty (OR -3.81, 95% CI -4.79- -2,83), age 
(OR -0,46, 95% CI -0,79- -0,12), Charlson comorbidity index (OR -2,40, 95% CI -3,23- -1,57), and operation time (OR -0,04, 
95% CI -0,06- -0,02) as independent predictors of quality of recovery. 
Conclusion: Frailty is a significant predictor for 30-day postoperative complications and quality of recovery in older people 
undergoing major abdominal surgery. 
Keywords: Frailty, abdominal surgery, quality of recovery, postoperative complication, older people

INTRODUCTION
Older adults are the fastest growing group of the 
population and the proportion of the population aged 
65 years or over in the total population is increasing 
all over the world.1,2 In proportion to the aging of the 
global population, the number of surgeries performed 
on older adults tends to increase. Surgical interventions, 
considered contraindicated for the aging population in the 
historical process, can be applied much more frequently 
and safely thanks to today's techniques and technology.3 

It is reported that 23% of all surgical procedures are 
performed on older adults.4 It is estimated that one in five 

people over the age of 75 will have surgery in the UK and 
an estimated £2.7 billion will be spent by 2030.5 

Due to the effects of aging, older adults are prone to 
postoperative complications and long-term recovery. 
While the incidence of postoperative complications in 
patients undergoing abdominal surgery ranges from 34.4% 
to 66.9%6,7, older adults are approximately 2.5 times more 
likely to experience postoperative complications than 
younger patients.7 Older adults constitute the majority of 
the “high risk” surgical population. For all these reasons, 
there is a need to adapt surgical care according to the 
pathophysiological profile of older adults.5
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A comprehensive preoperative risk assessment is 
necessary for older adults undergoing surgery for the 
appropriate management of postoperative care. There 
is a growing recognition that frailty is a risk factor for 
postoperative complications in older adults.8,9 Frailty 
is a condition characterized by a multidomain decline 
in physiological reserve and function, which leads to 
negative consequences such as increased morbidity and 
mortality in the perioperative period. Not surprisingly, 
seven out of ten frail patients have multimorbidity.2,8 

Although current guidelines recommend assessing 
frailty using a valid tool for older adults, the role of frailty 
in the decision-making on surgery and its importance 
in assessing the benefits and risks of surgery is often 
ignored.8 Recently, it is thought that chronological age is 
not enough in surgical decision making for older adults. 
On the contrary, frailty reflecting biological age will be an 
appropriate parameter for an accurate and individualized 
decision.8,10 In a meta-analysis study conducted with 
patients undergoing major abdominal surgery, frail older 
adults have a twice greater risk of developing major 
postoperative morbidity and six times postoperative 
mortality compared to non-frail.10

Based on the studies, it would not be wrong to state 
that traditionally, the postoperative recovery is usually 
measured by parameters such as complication and 
death rates, length of hospital stay, and cost of hospital 
stay.6,7,10 These outcomes suggest that the patient's 
perception is ignored and the patient-reported 
outcome measures are not focused on. Patient-
reported outcome measurement tools should be used 
to evaluate postoperative recovery, which is defined as 
patients’ return to normal state after surgery. For this 
purpose, the self-reported quality of recovery scale 
(QoR), which integrates the physical, emotional, and 
social aspects of recovery, is the most frequently used 
tool in postoperative follow-up.11,12 This study was 
conducted to investigate the effect of frailty on 30-day 
postoperative complications and QoR in older adults 
undergoing major abdominal surgery.

METHODS
The study was carried out with the permission of Erciyes 
University Faculty of Medicine Clinical Researches 
Ethics Committee (Date: 07.01.2021, Decision No: 2021-
480). All procedures were carried out in accordance with 
the ethical rules and the principles of the Declaration of 
Helsinki.

Study Design and Participants
This study was a prospective, cohort study. It was 
conducted in the general surgery department, at a 
university hospital with 1200 beds in Türkiye.

The inclusion criteria were: patients undergo a major 
abdominal surgery, were aged ≥65 years as well as being able 
to speak Turkish. Exclusion criteria included patients having 
cognitive impairment, and/or neuropsychiatric disease and 
patients who refused to participate, and who were unable 
to undergo frailty assessment. Drop out criteria include 
patients who wanted to withdraw from the study and who 
were out of reach within 30 days after the operation. 

Among 466 patients consecutively admitted in the 
major abdominal surgery unit between February 2021 
and February 2023, 219 were excluded initially: 201 
patients were less than 65 years old, 14 patients did not 
speak Turkish, one patients had a dementia and three 
patients refused to participate in the study. Additionally, 
18 patients’ operations were cancelled or postponed, and 
7 patients could not be reached within 30 days follow-
up (Figure 1). Thus, 222 patients were recruited for the 
study. Written consent forms were obtained from all 
participants.

Figure 1. Flow Chart

The variables such as age, gender, diagnosis, malignancy, 
type of surgery, smoking, weight, height, body mass index 
(BMI), NRS-2002 score,13 comorbidities, medications, 
Charlson comorbidity index,14 and American Society of 
Anesthesiologists (ASA) physical status were included, as 
well as operative variables such as the types of operation 
(open or laparoscopic), operative time, and wound-type.

After obtaining informed consent for the study, we applied 
the Fried frailty index,15 which consists of five questions: 
unintentional weight loss; weakness or poor handgrip 
strength; self-reported exhaustion; slow walking speed; 
and low physical activity. From the Fried Frailty Index, 
which is a categorical index, 0 (no) or 1 (yes) point is 
received for each question. Based on the Fried criteria, 
the three stages of frailty are listed as follows; A score 
of 0 indicates that the person is robust, a score of 1 or 2 
indicates that the person is pre-frail, and a score of 3-5 
indicates that the person is frail. In the present study, we 
divided our sample into two groups based on the scale 
and classified them as frail, not frail (pre-frail and robust). 
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Effect Size
The post-hoc power analysis was performed on data 
which comparison of the QoR-40 mean score of the frail 
and non-frail older adults was used in G*Power 3.1.9.4. 
Power (1-β) was found to be 0.97 in the power analysis 
made with the sample size (222), effect size (0,48), α 
(0,05).

Outcome Measures
This study primarily measured 30-day postoperative 
complications. These complications were collected from 
the hospital medical records and patient interviews. 
Patients were followed up for thirty days after the operation 
by researchers using the Clavien-Dindo classification. 
The Clavien Dindo classification, originally described in 
2004, is used to rank the severity of a complication which 
occurs because of surgical procedure. The scale consists 
of five grades (Grade I, II, IIIa, IIIb, IVa, IVb, and V) 
(Figure 2). Clavien-Dindo classification is a very useful 
method for reporting outcomes of complications after 
major abdominal surgery.16 The higher grade represents 
the severity of the complication. Grade I complications are 
usually mild, but Grade V means the death of a patient.17 
In patients developing more than one complication, the 
most severe complication was recorded. In addition to 
30-day postoperative complications, the length of stay 
in the intensive care unit (ICU) and hospital stay were 
followed. 

Figure 2: Classification of surgical complications according to 
Clavien Dindo
*Brain hemorrhage, ischemic stroke, subarrachnoidal bleeding, but excluding transient 
ischemic attacks. CNS, central nervous system; IC, intermediate care; ICU, intensive care 
unit.

Additionally, we applied the QoR-40 scale to the patients 
to determine postoperative recovery on the third day 
after the operation. The Quality of Recovery Scale (QoR-
40) was filled in by interviewing the patient twenty-
four hours after the surgical procedure. This scale was 
developed by Myles et al.18 (2000) to measure the quality 
of recovery after the operation. The QoR-40, a 40-item 
questionnaire, is scored on a five-point Likert-type 
scale with a total score ranging from 40 (poor QoR) to 
200 (excellent QoR). An increase in the scale total score 
means that the postoperative physical and emotional 

well-being increase, and a decrease in the score means 
that they are negatively affected.18,19

Statistical Analysis
Analyses were performed using SPSS 22 software (IBM 
SPSS Statistics Standard Concurrent User ver. 22). 
Descriptive statistics were expressed as statistical units 
(n), percent (%), mean (X), standard deviation (SD). The 
Shapiro-Wilk test was used to examine continuous variables 
depending on the variable distribution, and Levene test 
was used to check the homogeneity of the variances. In 
the comparison of frail and non-frail older adults, two 
independent samples t-test for numeric variables and 
chi-square test for categorical variables were used. The 
chi-square test and relative risk were applied to estimate 
the risk of developing minor and major complications of 
frailty according to the Fried frailty index. Multiple logistic 
regression analysis was used to analyze the associated 
factors of QoR after major abdominal surgery. p<0.05 was 
considered statistically significant.

RESULTS

Characteristics of the Patients 
Among the participants, 56.8% were male, with an mean 
age of 71.41±5.29 years. The mean BMI of the patients 
was 26.67±4.97, 77.5% had a chronic illness, and 65.8% 
were continuously taking medication. The mean CCI was 
5.54±1.98 years (Table 1).

There was a relationship among being frail, gender, and 
chronic disease (p=0.018). Although the gender of frail 
patients was close to each other, it was seen that non-frail 
individuals are mostly (64.8%) male. Frail older adults had 
more chronic diseases than non-frail older adults (84.2% 
vs 70.4%). There was a relationship between hypertension, 
antihypertensives and frailty (p<0.05). Frail patients had 
significantly higher age and CCI score and lower BMI than 
non-frail patients (p<0.05) (Table 1).

Of the patients, 62.2% underwent colorectal surgery, 
88.3% had malignancy, 98.2% had elective and open 
surgery. The mean operation time was 182.70±74.90, and 
the mean postoperative length of stay was 11.04±5.64. 
51.4% of the older adults were frail (Table 2). There 
was a relationship between the urgency of the surgery 
(0.020) and frailty. Frail patients stayed in the hospital 
longer time after surgery than non-frail (p=0.014). The 
difference was significant between frailty and some 
laboratory results; in preoperative period, hemoglobin 
(p<0.001) and albumin (p=0.013) levels were lower, while 
blood urea nitrogen levels were significantly higher in 
frail older adults (p=0.033). In the postoperative period, 
albumin (p<0.001) and total protein (p<0.001) levels 
were similarly lower in frail individuals (Table 2).
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Complication Rates of the Patients and Relationship 
between Frailty and Complications
In Table 3, 30-day postoperative complications of frail 
and non-frail older adults were presented. This study 
demonstrated the significant relationship between frailty 
and postoperative complications (p<0.001). While Grade 
1 complications including simple complications had 
more common in non-frail patients than in frail patients 
(40.7% vs. 15.8%), Grade 2 and 3 complications were 
more common in frail individuals. It was found that 
frail patients experienced anemia (p=0.005), electrolyte 
disturbance (p=0.000), abdominal distension (p=0.001), 
hypertension (p=0.012), and nausea and vomiting 
(p=0.004) more than the non-frail patients. When the 
complications related to the surgical site problems of 
the patients were analyzed, the frail patients experienced 
more complications of seroma (p=0.003) and wound 
infection (p=0.002) than the non-frail patients (Table 3).

Major complications occurred in 28.1% of the frail 
patients compared to only 9.3% of the non-frail 
patients. In bivariate analysis, frail and non-frail older 
adults undergoing major abdominal surgery showed 
a significant difference in terms of the incidence of 
minor or major 30-day post-operative complications 
(RR 3.824, 95% CI 1.774-8.246; p<0.001). According to 
the ROC curve analysis shown in Figure 3, the Fried 
Frailty Scale score effectively predicted the severity of 
postoperative complications (AUC=0.653, 95%=0.565-
0.741) (Table 4).

Table 1. The characteristics of the patients undergoing major abdominal surgery
Characteristics Overall n (%) Frail n (%) Non-frail n (%) Statistical test; p
Sex X2=5,564; p=0,018

Female 96 (43.2) 58 (50.9) 38 (35.2)
Male 126 (56.8) 56 (49.1) 70 (64.8)

Chronic disease X2=6.088; p=0.014
Yes 172 (77.5) 96 (84.2) 76 (70.4)
No 50 (22.5) 18 (15.8) 32 (29.6)
DM 70 (31.5) 42 (36.8) 28 (25.9) X2=3.061; p=0.080
HT 120 (54.1) 74 (64.9) 46 (42.6) X2=11.124; p=0.001
Cardiovascular diseases 36 (16.2) 22 (19.3) 14 (13.0) X2=1.638; p=0.201
Thyroid disorders 24 (10.8) 8 (7.0) 16 (14.8) X2=3.497; p=0.061
Chronic pulmonary diseases 34 (15.3) 18 (15.8) 16 (14.8) X2=0.041; p=0.840
Regular medication use

Yes 146 (65.8) 80 (70.2) 66 (61.11) X2=2.024; p=0.155
No 76 (34.2) 34 (29.8) 42 (38.9)

Antihypertensive 114 (51.5) 70 (61.4) 44 (38.5) X2=9.478; p=0.002
OAD 50 (22.5) 30 (26.3) 20 (18.5) X2=1.932; p=0.165
Insulin 22 (9.9) 14 (12.3) 8 (7.4) X2=1.475; p=0.225
Anticoagulant 24 (10.8) 12 (10.5) 12 (11.1) X2=0.20; p=0.888
Bronchodilator 30 (13.5) 14 (12.3) 16 (14.8) X2=0.305; p=0.581

͞x±SD
Age 71.41±5.29 73.00±5.64 69.74±4.34 t=-4.839; p<0.001
BMI 26.67±4.97 26.03±5.08 27.35±4.79 t=1.979; p=0.049
CCI 5.54±1.98 5.84±1.69 5.24±2.24 t=-2.277; p=0.024
DM: Diabetes mellitus, HT: Hypertension, OAD: Oral antidiabetic, CCI: Charlson comorbidity index, ͞x:mean, SD: standard deviation X2:Chi-square test, t:Independent t test

Table 3. 30-day postoperative complications associated with the 
frailty of the patients

Complication Non-Frail
n (%)

Frail
n (%)

Statistical 
test, p

Clavien Dindo Classification X2=25.843
p<0.001

1 44 (40.7) 18 (15.8)
2 54 (50.0) 64 (56.1)
3 6 (5.6) 28 (24.6)
4-5 4 (3.7) 4 (3.5)

Anaemia 50 (46.3) 74 (64.9) X2=7.795
p=0.005

Electrolyte disorders 70 (64.8) 102 (89.5) X2=19.325
p<0.001

Abdominal distension 16 (14.8) 38 (33.3) X2=10.332
p=0.001

HT 54 (50.0) 76 (58.6) X2=6.348
p=0.012

Hyperglycaemia 16 (14.8) 26 (22.8) X2=2.309
p=0.129

Requiring blood 
transfusions 18 (16.7) 18 (15.8) X2=0.31

p=0.859

Seroma 16 (14.8) 36 (31.6) X2=8.689
p=0.003

Nausea 36 (33.3) 60 (52.6) X2=8.415
p=0.004

TPN requirement 22 (20.4) 36 (31.6) X2=3.601
p=0.057

Wound infection 6 (5.6) 22 (19.3) X2=9.503
p=0.002

Ex 0 (0.0) 2 (1.8) X2=1.590
p=0.207

HT: Hypertension, TPN: Total Parenteral Nutrition, Ex: Exitus, X2:Chi-square test, 
Percentages show patients who was developed postoprative complications.
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Table 2. The characteristics of patients related to surgery

Characteristics Overall n (%) Frail n (%) Non-frail n (%) Statistical test, p

Type of surgery X2=5.479; p=0.242

Colorectal surgery 138 (62.2) 72 (63.3) 66 (61.1)

Gastrectomy 70 (31.5) 38 (33.3) 32 (29.6)

Pancreatectomy 8 (3.6) 2 (1.8) 6 (5.6)

Liver resection 4 (1.8) 2 (1.8) 2 (1.9)

Whipple 2 (0.9) 0 (0.0) 2 (1.9)

Malignancy X2=0.318; p=0.573

Yes 196 (88.3) 102 (89.5) 94 (87.0)

No 26 (11.7) 12 (10.5) 14 (13.0)

ASA X2=0.695; p=0.404

ASA I-II 180 (81.1) 90 (79.0) 90 (83.3)

ASA III-IV 42 (18.9) 24 (21.0) 18 (16.7)

Urgency X2=5.401; p=0.020

Emergency 4 (1.8) 4 (3.5) 0 (0.0)

Elective 218 (98.2) 104 (96.5) 108 (100)

Surgical approach X2=0.003; p=0.956

Open 218 (98.2) 112 (98.2) 106 (98.1)

Laparoscopic 4 (1.8) 2 (1.8) 2 (1.9)

Stay in the ICU X2=2.502; p=0.114

Yes 90 (40.5) 52 (45.6) 38 (35.2)

No 132 (59.5) 62 (54.4) 70 (64.8)

͞x±SS 

Operation time 182.70±74.90 180.43±67.55 185.09±82.20 t=0.462; p=0.645

Postoperative length of stay (day) 11.04±5.64 12.01±6.05 10.00±5.56 t=-2.475; p=0.014

Preoperative laboratory testing

Hgb 12.21±1.97 11.63±1.90 12.82±1.86 t=4.697; p<0.001

Alb 4.09±0.79 3.97±1.01 4.23±0.41 t=2.512; p=0.013

BUN 15.75±5.46 16.51±5.46 14.95±5.37 t=-2.145; p=0.033

CR 1.04±0.88 1.03±0.87 1.05±0.90 t=0.096; p=0.924

AST 22.13±9.7 21.31±7.91 22.99±11.29 t=1.283; p=0.201

ALT 16.65±11.89 14.99±8.13 17.41±14.70 t=1.157; p=0.235

Total protein 6.82±0.78 6.63±0.87 7.02±0.61 t=3.895; p<0.001

Postoperative laboratory testing

Hgb 10.91±2.23 10.69±2.63 11.15±1.70 t=1.534; p=0.127

Alb 3.19±0.62 3.01±0.62 3.37±0.57 t=4.521; p<0.001

BUN 16.46±14.00 17.71±18.49 15.15±6.37 t=-1.397; p=0.165

CR 0.85±0.40 0.87±0.51 0.83±0.23 t=-0.715; p=0.476

AST 37.54±62.74 33.63±52.73 41.67±71.84 t=0.954; p=0.341

ALT 28.14±39.03 26.44±37.76 29.93±40.42 t=0.666; p=0.506

Total protein 5.47±0.79 5.29±0.83 5.66±0.70 t=0.206; p<0.001
ICU: Intensive care unit, ASA: American Society of Anesthesiologists physical status classification system, Min: Minute, Hgb: Haemoglobin, Alb: Albumin, BUN: Blood urea 
nitrogen, CR: Creatine, AST: Aspartat aminotransferaz, ALT: Alanin aminotransferaz, ͞x:mean, SD: standard deviation, X2:Chi-square test, t:Independent t test
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Figure 3. Roc analysis

Table 4. Bivariate Analysis between Frailty Impact on 30-day Major 
Abdominal Surgery Complications

Frailty
Complications Relative 

Risk 95% CI p*
 Minor Major

Non-frail 98 (90.7) 10 (9.3) 3.824 1.774-8.246 <0.001
Frail 82 (71.9) 32 (28.1) Ref.
*Chi-square test

The Relationship between Patients' Quality of Recovery 
Scale Scores and Frailty
In Table 5, QoR-40 scores of older adults who underwent 
major abdominal surgery are presented. The mean 
QoR-40 total score of the patients were 45.63±5.18 for 
the comfort subscale, 33.93±4.35 for the emotional 
state subscale, 9.77±3.58 for physical independence, 
29.00±4.30 for the psychological support subscale, 
28.75±3.41 for the pain subscale, and 147.09±15.82 for 
the total score.

Total and sub-scale scores of the QoR-40 of frail patients 
were lower than the non-frail patients, and this difference 
was statistically significant (p<0.05) (Table 5).

The model constructed to determine the risk factors 
affecting the quality of recovery in elderly individuals 
after major abdominal surgery explained 45% of the 
QoR score (R2=0.451, F=46.338, p<0.001). Multiple 
logistic regression analysis showed that the Fried Frailty 
Scale was associated with postoperative complications 
(OR -3.81, 95% CI -4.79- -2.83). In addition, QoR 
decreased as the age increases (OR -0.46, 95% CI 
-0.79- -0.12), CCI (OR -2.40, 95% CI -3.23- -1.57), and 
operation time (OR -0.04, 95% CI -0.06- -0.02) (Table 
6).

Table 6. Factors affecting quality of recovery after major abdominal 
surgery
Model OR 95 % CI p
Fried frailty scale -3.816 -4.796- -2.837 <0.001
Age -0.460 -0.793- -0.127 0.007
CCI -2.403 -3.232- -1.575 <0.001
Operation time -0.042 -0.063- -0.021 <0.001
CCI: Charlson comorbidity index, OR: Odss ratio, Cl: confidence interval, *Multiple 
logistic regression

DISCUSSION
Considering the increase in the number of surgical 
interventions and the high prevalence of frailty in 
the geriatric population, studies on predicting and 
improving geriatric patient outcomes have become 
a necessity. Much research has been devoted to 
the prediction of surgical complications and its 
demonstrated relationship with many healthcare 
quality indicators such as length of hospital stay and 
healthcare costs.10,20-22 In both clinics and studies, 
parameters such as the quality of recovery based on 
patient’s self-assessment, in which the traditional 
approach is adopted, appear to be an overlooked 
outcome of surgical care. To our knowledge, the present 
study is the first study to examine the relationship 
between frailty and quality of recovery in older adults 
undergoing major abdominal surgery. Our findings 
demonstrated the effect of frailty on predicting 
postoperative complications and quality of recovery in 
older adults undergoing major abdominal surgery.

Table 5. Quality of recovery scale scores of the patients undergoing major abdominal surgery

QoR-40 Min-Max Overall
͞x±SS

Frail
͞x±SS

Non-frail
͞x±SS p

Comfort 34-71 45.63±5.18 44.66±5.44 46.64±4.71 t=2.891; p=0.004

Emotional state 24-45 33.93±4.35 32.03±3.68 35.99±4.11 t=7.466; p<0.001

Physical independence 5-23 9.77±3.58 8.12±2.21 11.51±3.92 t=7.887; p<0.001

Psychological support 13-35 29.00±4.30 27.54±4.51 30.53±3.47 t=5.511; p<0.001

Pain 18-34 28.75±3.41 28.17±3.02 29.37±3.69 t=2.629; p=0.009

Total scale 109-136 147.09±15.82 140.54±14.01 154.01±14.69 t=6.993; p<0.001
QoR-40:quality of recovery-40 scale, ͞x:mean, SD: standard deviation, t:Independent t test
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First, given the results of the present study regarding 
postoperative complications, frailty is significantly 
associated with the severity of 30-day postoperative 
complications following major abdominal surgery. It 
has been revealed that frail individuals have three times 
higher risk of developing major complications (Clavien 
Dindo Classification 3-5) than the non-frail individuals 
(28.1% vs 9.3%). In a meta-analysis study focusing on 
older adults undergoing emergency abdominal surgery, 
frailty was identified as a risk factor for 30-day mortality. 
Frail patients have four times greater risk of 30-day 
mortality compared to the non-frail patients (OR 4.3, 
95% CI 2.25-8.19).23 In a prospective cohort study 
of patients (n=245) undergoing major thoracic and 
abdominal surgery, Han et al.24 (2019) found frailty to 
be an effective predictor of postoperative complications. 
Moreover, the area under the curve (AUC) for frailty 
for prediction of postoperative complications was 0.762 
(95% CI 0.703-0.814). Similarly, in our study, frailty was 
predicted as a tool to assess the risk of complications 
(AUC 0,653, %95 0,565-0,741). Aceto et al.25 (2021) 
conducted a prospective cohort study (n=105) to 
determine the effect of frailty in predicting pulmonary 
complications after major abdominal surgery. It was 
demonstrated that frail patients were exposed to a 
higher risk of pulmonary complications after major 
abdominal surgery, and frailty was an important factor 
in predicting postoperative pulmonary complications 
(AUC 0,90, %95 Cl 0,565-0,741). In a prospective cohort 
study to examine the effect of frailty after emergency 
abdominal surgery in older adults (n=109), loss of 
functional independence at first year was researched 
using two frailty measures (Fried and Frailty index-11). 
In the study, Fried frailty Index was significantly 
associated with loss of functional independence at first 
year (OR 13.00, 95% CI 2.21-76.63).26 In another study 
(n=104) in which frailty was evaluated as a predictor for 
postoperative complications in older adults undergoing 
major abdominal surgery, frail patients showed 
significantly longer hospital stays, ICU admissions, 
readmissions, and higher mortality rates. In addition, 
frailty was identified as an independent predictor for 
30-day perioperative complications (AUC 0.75).21 In 
another study, the Fried frailty index were found to be 
predictive of one-year mortality in major abdominal 
surgery.27 The findings of our study corroborate the 
findings of the previous studies.

Considering the existing literature, there is no common 
tool used in assessment of frailty. More than 70 
documented frailty measurement tools have been reported 
in the literature, ranging from short questionnaires to 
long assessments and patient examinations.23 It has also 
been observed that the FRAIL scale,24 frailty scale,25 
modified Rockwood frailty index,21 fried frailty index,27 

and clinical frailty scale28 are used in patients undergoing 
major abdominal surgery. It is important to agree on 
a common frailty tool in the assessment of frailty in 
surgical patients.

In our study, the mean score of the QoR-40 on the 
postoperative third day of the older adults who had major 
abdominal surgery was 147.09±15.82. According to these 
results, it can be stated that the recovery of quality of the 
patients is above the medium level. Oreskov et al.29 (2020) 
used the QoR-15 scale in a prospective observational 
cohort study in which they evaluated the quality of 
recovery of patients undergoing emergency major 
abdominal surgery. In the study, it was reported that 
patients showed poor and moderate quality of recovery in 
the first seven days postoperatively. It is considered that 
this may be because patients who are taken to emergency 
surgery have worse patient outcomes in the preoperative 
period. In another cross-sectional study (n=105), which 
was conducted to examine the relationship between 
frailty level and quality of recovery in elderly patients 
hospitalized in the neurosurgery clinic, the mean QoR-
40 score of the patients was found to be 134.49±11.09.30 
When studies on the quality of recovery are examined, 
there is a limited number of studies involving orthopedic 
surgery,31 day surgery,32 oncologic surgery,33 and/or all 
elective surgery patients,34,35 in the literature. It would not 
be wrong to claim that the quality of recovery is a patient 
outcome criterion that is less valued in the post-surgical 
follow up of patients.

In the model established to determine the quality of 
recovery in older adults undergoing major abdominal 
surgery; age, CCI, frailty, and operation time were 
significantly associated with the quality of recovery. Our 
results show that as patients' Fried frailty index score 
increases, their Q0R-40 total score decreases (OR -3.81, 
95% CI -4.79- -2,83). In an observational prospective 
study (n=138), which was conducted to determine the 
predictors of poor-quality recovery after cancer surgery, 
one-third of the patients consisted of gastrointestinal 
cancer patients. In the study, there is a relationship 
between poor healing quality and frailty, and it was 
reported that patients with poor healing quality were 
frailer.36 In a prospective cohort study evaluating frailty's 
ability to predict the quality of postoperative recovery 
in patients with gynecological cancer, Liu et al.37 (2023) 
determined that frailty was a significant predictor of 
the 3-day QoR-15 score (OR 11.69, 95% CI 4.26-32.08). 
Günel and Özşaker30 (2021), in their study dealing with 
the neurosurgery clinic, stated that there was a negative 
and weak correlation between frailty and the total score 
of the QoR-40. (r=-0,336, p<0,05). Despite the limited 
number of studies, it may be possible to say that frailty is 
a determinant of poor quality of recovery.
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Limitations
There are some limitations in this study. First, it may be 
that the study included results from a single center. In 
addition, not following the long-term complications of 
the patients is a limitation of the study.

CONCLUSION
In this study, frailty is a significant predictor for 30-day 
postoperative complications and poor quality of recovery 
older adults undergoing major abdominal surgery. The 
Fried frailty index can be used in preoperative risk 
examination because of its ability to predict postoperative 
complications and quality of recovery. In both clinical 
and studies, there is a need for using more patient 
outcome parameters based on patient self-assessment. 
Long-term studies are recommended to search the effect 
of frailty on the long-term patient outcomes of older 
adults undergoing major abdominal. 
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