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Prevalence of frailty and its association with short term outcome
in upper Gl surgery patients

THAILAND'S FIRST SURGICAL FRAILTY STUDY

Frailty is associated with worse short-term outcomes and higher postoperative mortality.
Frailty screening may improve risk stratification and perioperative care planning.
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ABSTRACT

Objective: Thailand’s aging population has led to an increase in elderly patients undergoing major surgery. Frailty
is a key predictor of adverse surgical outcomes, but its impact in Thai patients remains underreported. This study
aimed to determine the prevalence of frailty and its association with short-term postoperative outcomes among
patients undergoing upper gastrointestinal (UGI) surgery.

Materials and Methods: This prospective cohort study included all adult patients undergoing elective UGI surgery
at Siriraj Hospital between May 2020 and November 2021. Preoperative frailty was assessed using the Thai Frailty
Index (TFI), with scores >0.25 indicating frailty. Demographic data, surgical details, and postoperative outcomes
— including complications and survival at 3, 6, and 12 months — were compared between frail and robust groups.
Results: Among 56 patients (median age 61.5 years), 18 (32.1%) were classified as frail. Frail patients were significantly
older and had poorer functional status and nutritional risk. Frail patients also underwent fewer resection procedures
(61.1% vs 84.2%, p=0.001). While the overall complication rate did not differ significantly between groups (50.0%
vs 47.4%; p=0.457), frail patients experienced higher rates of major complications (16.7% vs 10.5%; p=0.045) and
non-surgical complications (33.3% vs 21.1%; p=0.044). Mortality was significantly higher in the frail group at 3, 6,
and 12 months postoperatively (p=0.001, 0.003, 0.006 respectively).

Conclusion: Frailty is common among Thai patients undergoing UGI surgery and is associated with worse short-term
outcomes and higher postoperative mortality. Routine frailty screening using the TFI may improve preoperative
risk stratification and perioperative care planning.

Keywords: Frailty; Thai frailty index; Upper gastrointestinal surgery; Postoperative complication; Mortality (Siriraj
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INTRODUCTION

At present, Thailand is experiencing a demographic
shift towards an aging society, attributed to advancements
in medical care. According to data from the National
Statistical Office in 2017, approximately 11 million people
in Thailand are aged 60 years or older, representing
approximately 16% of the total population. However,
previous studies have shown that chronological age
does not always accurately reflect actual physical fitness
or functional performance in elderly individuals." This
discrepancy between chronological age and physiological
age can significantly influence postoperative recovery
and the risk of complications. Frailty, a clinical condition
characterized by increased vulnerability due to age-related
decline across multiple physiological systems, has gained
considerable attention in geriatric medicine.”’ The reduced
physiological reserve seen in frail individuals renders them
especially susceptible to the adverse effects of surgical
stress, leading to unfavorable postoperative outcomes in
approximately 25%-50% of patients.” Previous studies
have highlighted the impact of frailty on post-surgery
outcomes, revealing that elderly patients classified as frail
are more likely to experience higher rates of complications,
lower quality of life after surgery, and lower survival rates
compared to robust patients.”” However, no studies to
date have examined the relationship between frailty and
surgical outcomes in Thailand.

Frailty can be identified and assessed using various
tools, such as the Modified Frailty Index'’, Preoperative
Modified Frailty Index", Clinical Frailty Scale'*, assessments
of Sarcopenia'/, the Groningen Frailty Indicator'’, and
the Study of Osteoporotic Fractures (SOF). However,
there is currently no universally accepted gold standard
for frailty assessment. In Thailand, the Thai Frailty Index
(TFI) was developed to predict long-term mortality in
the elderly population’. Despite this, surgical patients
in Thailand have not yet been evaluated using this tool.

Diseases affecting the upper gastrointestinal (UGI)
tract, particularly cancer, continue to pose significant public
health challenges. Surgery remains the mainstay treatment
modality for most UGI diseases, but it is associated with
a high overall complication rate, including procedure-
related adverse events and prolonged hospital stays.
Adequate preoperative preparation, including nutritional
assessment and frailty assessment, is crucial for reducing
morbidity.”””' In recent years, the Enhanced Recovery
After Surgery (ERAS) program has become increasingly
popular,” including in UGI surgery. The ERAS protocol
aims to facilitate faster recovery and minimize surgical
stress through a comprehensive approach involving
pre-operative optimization, minimally invasive surgical
techniques, and postoperative care.” ** Compared to the era
of traditional peri-operative care, ERAS has demonstrated
its advantages in promoting faster recovery and reducing
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hospital stay.” The objective of this study is to determine
the prevalence of frailty among surgical patients and to
evaluate its impact on short-term postoperative outcomes.

MATERIALS AND METHODS

Patient selection

This single-center prospective cohort study was
conducted at Siriraj Hospital. We recruited patients
aged 18 years and older who underwent elective upper
gastrointestinal surgery for either benign or malignant
diseases between May 2020 and November 2021.
Emergency cases, individuals with limited understanding
or inability to answer the questionnaire, and those who
were bedridden or unable to perform physical tests were
excluded. Frailty was assessed preoperatively using the
Thai Frailty Index (TFI), which includes 30 dichotomous
variables covering medical comorbidities, functional
status, and physical and emotional health. The frailty
index was calculated by dividing the number of deficits
identified by the total number of items. Patients with a
TFI > 0.25 were classified as frail, while those with TFI <
0.25 were considered robust. In this study, the TFI was
used to categorize patients as either frail or robust prior
to surgery. Subsequent treatment decisions were made
through standard counseling between the doctor and
patient in the outpatient department, without considering
frailty status. Starting in 2020, all surgical patients were
managed according to the ERAS protocol, in accordance
with our faculty’s policy. The details of our protocol were
previously published in a separate study.”

Data collection

Clinicopathological characteristics were recorded,
including age, gender, body mass index (BMI), the American
Society of Anesthesiologists (ASA) classification, Eastern
Cooperative Oncology Group (ECOG) scale, Charlson
comorbidity index, comorbidities, nutritional status
screening and assessment, preoperative diagnosis, disease
location, operative approach, and surgical procedure.
Cancers of the esophagus, esophagogastric junction
(EGJ), and stomach were staged based on the 8" edition
of the American Joint Committee on Cancer (AJCC)
staging system.”* Nutritional status was assessed using the
Nutritional risk screening’ and the Modified Nutrition
Alert Form.”

After surgery, we analyzed short-term postoperative
outcomes, including length of hospital stay and postoperative
complications, graded according to the Clavien-Dindo
classification.” Severe complications were defined as
grade III or higher. Patients were followed up at 3,
6 and 12 months after hospital discharge. Data were
collected during scheduled outpatient clinic visits. In

cases where a patient was unable to attend or did not
have an appointment, follow-up data were obtained
via telephone. During these follow-up assessments, we
collected information on the patient’s survival status.

The primary objective of this study was to determine
the prevalence of frailty among patients undergoing UGI
surgery and to assess its impact on short-term postoperative
outcomes, including complication rates and survival.
The study protocol was approved by the Institutional
Review Board (IRB) of the Faculty of Medicine Siriraj
Hospital, Mahidol University (certificate of approval
no. Si 249/2020).

Statistical analysis

Continuous variables were presented as means with
standard deviations or as medians with interquartile
ranges. Group comparisons were conducted using the
Student’s t-test or the Mann-Whitney U test. Categorical
variables were expressed as numbers and percentages,
and comparisons were made using the chi-square test
or Fisher’s exact test. Univariable and multivariable
logistic regression analyses were performed to identify
factors associated with postoperative complications.
Hazard ratios (HRs) and 95% confidence intervals were
estimated using multivariate analysis. Variables with a
P-value less than 0.05 in the univariate analysis were
included in the multivariable model. A two-tailed P-value
less than 0.05 was considered statistically significant. All
statistical analyses were conducted using SPSS® version
30.0 (IBM, Armonk, New York, USA).

RESULTS

Demographic and baseline characteristics data

A total of 56 patients were enrolled in this study,
comprising 29 male and 27 female patients. The median
age was 61.5 years (IQR 56.25-74.75 years). The stomach
was the most common primary disease site in this
cohort, observed in 36 patients (64.3%), followed by
the esophagogastric junction in 13 patients (23.2%), and
the esophagus in seven patients (12.5%). Among the
study population, 49 patients (87.5%) were diagnosed
with malignant conditions, including 32 cases (57.1%) of
adenocarcinoma, 13 cases (23.2%) of subepithelial tumor,
and four cases (7.1%) cases of squamous cell carcinoma
of the esophagus. The remaining seven patients (12.5%)
were diagnosed with benign diseases. The median duration
of symptoms prior to presentation was 2 months (IQR
1-6 months). In terms of surgical approach, 27 patients
(48.2%) underwent open surgery, 15 patients (26.8%)
underwent laparoscopic surgery, and 14 patients (25.0%)
underwent a robot-assisted procedure.
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Based on the Thai Frailty Index evaluation, the mean
TFI score in this cohort was 6.0 £ 4.6. The prevalence of
frailty among upper gastrointestinal surgical patients was
18 cases (32.1%) (Fig 1). Patients in the frailty group had
significantly higher median age (71.0 years vs 60.0 years,
p=0,042), and a higher proportion of female patients (66.7
vs 39.5%, p<0.001). Frail patients also showed a trend
toward lower BMI than robust patients. There were no
significant differences between the two groups in terms of
ASA classification or age-adjusted Charlson Comorbidity
Index. However, the ECOG score was significantly higher
in the frailty group (p=0.003), indicating worse functional
status. Regarding preoperative nutritional status, frail
patients were at significantly higher risk of malnutrition
(p<0.001). Moreover, the Nutrition Alert Form assessment
showed a trend toward more severe malnutrition among
frail patients (Table 1).

Surgical data and postoperative outcomes

All patients underwent surgical treatment according
to standard clinical protocols. The operative approaches,
either open or minimally invasive surgery, did not differ
significantly between groups. However, a lower proportion
of patients in the frailty group underwent resection
surgery compared to the robust group (61.1% vs 84.2%,
p=0.001). There was no significant difference in the overall
postoperative complication rate between the frailty and
robust groups (50.0% vs 47.4%, p=0.457). However, the
incidence of major postoperative complications was
significantly higher in the frailty group (16.7% vs 10.5%,
p=0.045), as was the rate of non-surgical complications
(33.3% vs 21.1%, p=0.044). There were no significant
differences between the two groups in total hospital stay
or postoperative length of stay.

Among the study participants, only one case of in-
hospital mortality was observed, occurring in a robust
patient with esophageal squamous cell carcinoma who
underwent transthoracic esophagectomy with three-
field lymphadenectomy. Prior to the operation, this
patient exhibited borderline pulmonary function and
subsequently experienced postoperative respiratory
failure and required intubation. The patient developed
hospital-acquired pneumonia and, despite treatment,
passed away on postoperative day 30. As a result, the in-
hospital mortality rate was slightly higher in the robust
group (2.6% vs 0%, p=0.001). However, at 3-month,
6-month, and 12-month follow-up, the frailty group
showed significantly higher rates of postoperative mortality
(p=0.001, 0.003, 0.006, respectively) (Table 2).
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Fig 1. Thai Frailty Index (TFI) scores among upper gastrointestinal

surgical patients

DISCUSSION

Frailty is an emerging topic in the field of geriatric
medicine but it remains poorly understood in the surgical
context in Thailand. To the best of our knowledge, this
study is the first of its kind within the country. In our
study, the prevalence of frailty was 32.1%. This finding is
comparable to other studies, such as one by Tegels et al
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TABLE 1. Demographic data.

Characteristics

Age (years), median (IQR)
Female gender, n (%)
Mean BMI (kg/m?) (min-max)
ASA classification, n (%)

1-2

3-4
ECOG scale, n (%)

0-1

22

Age-adjusted Charlson comorbidity index, n (%)

1-2 (mild comorbidity)
3-4 (moderate comorbidity)

=5 (severe comorbidity)

Disease localization, n (%)
Esophagus
Esophagogastric junction
Stomach

Disease pathology
Neoplastic diseases, n (%)

Esophageal cancer
Gastric cancer
Subepithelial tumor

Non-neoplastic diseases
Duration of symptoms (months), median (IQR)

Nutrition screening score (SPENT), n (%)
0-1
2-3

Nutrition assessment score (NAF), n (%)
Normal to mild malnutrition (0-5)
Moderate malnutrition (6-10)

Severe malnutrition (=11)

Abbreviations: ASA, American Society of Anesthesiologists; BMI, Body mass index; ECOG, Eastern Cooperative Oncology Group; IQR,

Robust (N=38)

60.0 (54.5-72.5)
15 (39.5)
23.6 (17.1-35.5)

30 (78.9)
8 (21.1)

38 (100)
0

5 (13.2%)
13 (34.2)
19 (50.0)

6 (15.8)
10 (26.3)
22 (57.9)

34 (89.5)
3(7.9)
21 (55.3)
10 (26.3)
4 (10.5)

3(0-12)

27 (71.1)
11 (28.9)

18 (47.4)
13 (34.2)
7 (18.4)

Frailty (N=18)
71.0 (59.5-77.0)

12 (66.7)
21.2 (15.6-30.9)

14 (77.8)
4(22.2)

15 (83.3)
3(16.7)

1(5.5)
4(22.2)
13 (72.2)

1(5.5)
3 (16.7)
14 (77.8)

15 (83.3)
1(5.5)
11 (61.1)
3(16.7)
3(16.7)

1(0-6)

5 (27.8)
13 (72.2)

4(22.2)
6 (33.3)
8 (44.4)

Interquartile range; NAF, Nutrition alert form; SPENT, Society of Parenteral and Enteral Nutrition of Thailand

P-value

0.042
<0.001
0.067

0.474

0.003

0.203

0.003

<0.001

0.542
<0.001

0.177
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TABLE 2. Surgery-related data.

Characteristics Robust Frailty P-value
(N=38) (N=18)
Operative approach, n (%) 0.104
Open 17 (44.7) 10 (55.6)
Laparoscopic or robotic 21 (55.5) 8 (44.4)
Surgery type, n (%) 0.001
Resection surgery 32 (84.2) 11 (61.1)
Non-resection surgery 6 (15.8) 7 (38.9)
Complication, n (%)
Minor (CD grade I-1l) 14 (36.9) 6 (33.3) 0.214
Major (CD grade IlI-V) 4 (10.5) 3(16.7) 0.045
Complication category, n (%)
Surgical related 13 (34.2) 5(27.8) 0.082
Non-surgical related 8(21.1) 6 (33.3) 0.044
Length of stay, median (days) (IQR)
Total 7 (56.5-12) 9 (5-16) 0.565
Post-operative 6 (4-11) 5 (4-12.5) 0.662
Mortality, n (%)
In-hospital 1(2.6) 0 0.001
3-month 0 2(11.1) 0.001
6-month 0 1(5.6) 0.003
12-month 2 (5.3) 2(11.1) 0.006

Abbreviation: CD, Clavien-Dindo classification

(2012), which reported a frailty rate of 24% among patients
with gastric adenocarcinoma, using the Groningen Frailty
Indicator (GFI) and the Short Nutritional Assessment
Questionnaire (SNAQ)'* for evaluation. Similarly, Mazzola
et al’s study (2017) reported a frailty prevalence of 54%"*
in patients with malignant UGI tumors, based on a
modified frailty index. Furthermore, a systematic review
encompassing 70 studies revealed a wide range in the
prevalence of frailty among older patients undergoing
general surgery, ranging from 8% to 77.8%.'” Notably, a
previous report focusing on community-dwelling older
adults in Thailand using the Thai Frailty Index found a
frailty prevalence of 22.1%.’

Consistent with several previous publications,
our study found no significant difference in overall
postoperative morbidity between frail and robust patients.
However, the incidence of major complications and
non-surgical complications was significantly higher in

13,16,17

the frailty group. Our results align with a recent study
by Chaoyang Gu et al. (2022) in China, which included
246 patients undergoing gastrointestinal surgery. In that
study, 47 patients (19.1%) were classified as frail based on
the Frailty Index score. Although overall morbidity did
not differ significantly between groups, the frail group
had higher rates of ICU admission, mortality, and 30-day
postoperative complications (57.1% vs 16.1%) compared to
the robust group. A subgroup analysis focusing on minor
surgical procedures found no significant association between
frailty and intraoperative or postoperative parameters.*
Postoperative morbidity is influenced by several factors,
such as age, co-morbidities, and the type of surgery.
While many previous studies have primarily focused on
screening frailty in elderly patients, our study diverges by
assessing the frailty score in all surgical patients regardless
of age or surgical type. Furthermore, the variation in
diagnostic tools used to assess frailty contributes to the
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wide range of reported prevalence rates across studies.
It is important to acknowledge that our findings may be
limited by the relatively small sample size. Hence, future
investigations involving larger cohorts or subgroup
analyses may provide more definitive insights.

However, frailty appears to play a significant role
in quality-of-life (QoL) outcomes. QoL is a concept that
lacks a universally accepted definition and remains a
subject of ongoing debate. The World Health Organization
(WHO) defines QoL as an individual’s perception of their
position in life within the context of their culture, societal
expectations, personal goals, expectations, standards, and
worries.” When frailty is present, a decline in various
domains of functioning, including psychological, social
capabilities, and physical ability, is commonly observed. It
is estimated that approximately 20% to 30% of individuals
aged 75 years and older are vulnerable to frailty.” This
evaluation will be further demonstrated in our future
prospective cohort study.

Akey question that arises is whether the implementation
of ERAS improves postoperative morbidity and quality
of life in both frail and robust patients undergoing
UGI surgery. Enhanced recovery is an integrated
interdisciplinary perioperative pathway that offers a
standardized approach to perioperative care. Its primary
goal is to reduce the catabolic stress response to surgery
and promote functional recovery through a series of
interventions.” Its implementation has been proven to
be suitable despite the advanced age of the patients.”
A study by Wang et al in 2010 reported improved QoL
scores and Visual Analog Scale (VAS) ratings in the
ERAS group.” In our study, we compared outcomes
in frail and robust patients who received perioperative
care under an ERAS protocol with those who underwent
conventional care. Interestingly, we found no significant
difference in immediate postoperative morbidity between
the ERAS and conventional care groups in either the
frail or robust patients. This lack of significance may be
attributed to the limited sample size. Future publications
and research may provide additional insights into the
potential benefits of implementing ERAS in this patient
population.

Clinical implication and future research direction

This study highlights the importance of recognizing
and addressing frailty, which was detected in approximately
one-third of our patient cohort based on the Thai frailty
Index score. Early identification of frailty allows for timely
interventions aimed at optimizing overall patient health.
Several interventions have been proposed to address the

38,39

impact of frailty:

1) Adherence to ERAS protocols**': Following
ERAS protocols can facilitate early recovery and reduce
surgical stress, potentially benefiting frail patients.

2) Implementation of a prehabilitation program*:
Prehabilitation aims to enhance patients’ physical and
functional status prior to surgery. Previous studies have
shown that prehabilitation can reduce the incidence of
postoperative pneumonia and length of hospital stay.

3) Conducting early geriatric interdisciplinary
assessments’’: Involving a multidisciplinary team of
healthcare professionals with expertise in geriatric care
can facilitate a comprehensive evaluation of the patient’s
health status and tailor interventions to their specific
needs.

By implementing these interventions, healthcare
providers can effectively address frailty and potentially
improve outcomes for frail patients undergoing upper
gastrointestinal surgery.

Limitations and strengths

Several limitations of this study should be acknowledged.
First, the relatively small sample size limits the generalizability
of the findings reported in this study. This limitation was
primarily due to the short recruitment period, which
spanned only one and a half years. Further analysis of the
prospective cohort is expected to include a larger patient
population, which may yield a more accurate estimate
of frailty prevalence and its true impact on short-term
surgical outcomes, long-term recovery, and quality of
life among patients with upper gastrointestinal diseases.
Second, the heterogeneity of included diseases presents a
challenge. This study encompassed a broad range of both
benign and malignant conditions affecting the esophagus,
esophagogastric junction, and gastric diseases. Each
disease entity has its own unique prognosis. In future
studies with a larger sample size, our aim is to conduct
subgroup analyses based on the specific organ involved
and the nature of the disease. This approach will allow
for a more comprehensive understanding of outcomes
associated with each disease and procedure.

CONCLUSION

This study is the first prospective investigation in
Thailand to evaluate the impact of frailty on surgical
outcomes in patients undergoing upper gastrointestinal
surgery. We found that frailty was prevalent in nearly
one-third of the study population and was significantly
associated with advanced age, poorer performance status,
and increased nutritional risk. Although overall complication
rates were similar between frail and robust patients, frailty
was linked to a higher incidence of major and non-surgical
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complications. Furthermore, frail patients demonstrated
significantly lower survival rates at 3, 6, and 12 months
postoperatively. These findings underscore the importance
of preoperative frailty assessment as a valuable tool for
identifying high-risk patients and tailoring perioperative
care accordingly. Future studies with larger cohorts and
multi-center designs are needed to validate these findings
and further explore the integration of frailty screening
into standard surgical pathways in Thailand.
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