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Challenges in providing appropriate colorectal surgery care
to patientswith frailty are often driven by the uniquebalance
of a patient’s diagnosis, preoperative assessment, decision
for and type of surgery, and options for perioperative care.1

Patients are often excluded from standard or advanced care
due to chronological age or treated without accounting for
their individual vulnerabilities and goals when these chal-
lenges are not met with multidisciplinary care.2 This puts
older adults with frailty at risk of poor surgical outcomes as
age is a nonmodifiable risk factor.3,4 Therefore, surgeons
should base care decisions on multidimensional health
status and frailty rather than chronological age with the
overall goal of treatment of colorectal disease while main-
taining functional independence and quality of life (QoL).5,6

It should be noted that frailty-driven decisions should be
made in younger patients, as well. Young, frail patients, such

as those with inflammatory bowel disease, are vulnerable to
the same biases as older adults in treatment planning.7

Frailty Screening as Part of a Multiphase
Pathway

When defining frailty, it can be broadly thought of as an
accumulation of deficits resulting in an inability to tolerate
stress.8 Fried’s phenotypic definition (3 of 5 traits: slow
walking speed, impaired grip strength, self-reported declin-
ing activity level, unintended weight loss, and exhaustion) is
the basis for objective evaluation of frailty is useful to define
domains for screening.9,10 Accurate assessment of frailty in
older adults facilitates opportunities to identify and address
vulnerabilities, which can lead to improved, patient-cen-
tered outcomes.
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Abstract Frailty assessment and prehabilitation can be incrementally implemented in a multi-
disciplinary, multiphase pathway to improve patient care. To start, modifications can
be made to a surgeon’s practice with existing resources while adapting standard
pathways for frail patients. Frailty screening can identify patients in need of additional
assessment and optimization. Personalized utilization of frailty data for optimization
through prehabilitation can improve postoperative outcomes and identify patients
who would benefit from adapted care. Additional utilization of the multidisciplinary
team can lead to improved outcomes and a strong business case to add additional
members of the team.
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The literature is ever expanding in frailty assessment tools
predicting poor surgical outcomes.11–18 However, these in-
dices can become increasingly overwhelming to surgeons
when not paired with actionable interventions for guidance
in care and improvement in outcomes. Ultimately, frailty
assessment is most meaningful in an individual patient
when it is paired with an opportunity for directed interven-
tion, which requires a multidisciplinary team.1,8,19 The
“frailty fatigue” that sets in when surgeons are seeing report
after report of the effects of frailty on patient outcomes with
few resources to intervene can limit the surgeon’s subse-
quent engagement with multidisciplinary evaluation and
optimization.

Implementation of Multidisciplinary, Multiphase
Pathway
To help surgeons implement a multidisciplinary, multiphase
pathway in their practices, a multidisciplinary team of
surgeons and geriatric oncologist proposed incremental
implementation of patient-centered inverventions1

(►Fig. 1). To ensure the team culture evolved as interven-
tions were enacted, implementation of frailty screening was
not recommended until stage 3 in the pathway. To start with,
surgeons should ensure they are appropriately selecting
patients for minimally invasive surgery. Historically there
were concerns about the use ofminimally invasive surgery in
older adults. However, three meta-analyses, including data
from randomized controlled trials, comparing laparoscopic
and open colorectal surgery in older adults demonstrate
lower complication rates in the laparoscopic group.20–22

Additionally, a retrospective cohort study comparing mini-
mally invasive colorectal surgery between older (�70 years)
and younger adults reported a greater reduction in deaths
among older adults (absolute difference 7.0 vs. 2.1%; adjust-
ed odds ratio [aOR] 3.01; 95% confidence interval [CI]: 1.31–

7.33 vs. aOR 0.31; 95% CI: 0.05–1.38).23 To date, there are no
randomized controlled trials evaluating the use ofminimally
invasive surgery in frail patients, but since the older adult
cohorts include frail and nonfrail patients, we are left to
extrapolate that minimally invasive surgery also benefits
frail patients.

In stage 2, the group recommended implementation of an
adapted enhanced recovery protocol (ERP) for older, frail
adults. Clinicians prescribing medications in the periopera-
tive period should consider patients’ unique medical history
and current medications. Medications that meet Beer’s cri-
teria as potentially inappropriate medications for older
adults should be used with caution or avoided altogether
in older adults.24 For example, care should be taken when
prescribing nonsteroidal anti-inflammatory drugs (NSAIDs)
to patients with renal insufficiency. Gabapentin, which can
cause dizziness, drowsiness, and confusion in older adults,
especially when taken with opioids, should be avoided.25

Older adults benefit fromERPs, especiallywhenprotocols are
adapted to patients’ individual comorbidities and risk pro-
files.26–30 Specifically, independence is preserved at a greater
rate in older adults in ERPs as shown in a randomized
controlled trial of 150 older adults (>70 years; home dis-
charge 87 vs. 67%; p¼0.005).31

Frailty Screening in Colorectal Surgery Patients
To institute frailty screening, surgeons should collaborate
with frailty experts in their institution. Ideal targets for
frailty screening tools include those that assess mobility,
cognitive function, comorbidities, and nutritional status.
While the comprehensive geriatric assessment (CGA)32 is
considered the benchmark for frailty assessment as it is both
an assessment and focused optimization intervention,33 this
is time-consuming and requires a team with geriatrics
expertise.

Fig. 1 Multidimensional multiphase pathway. Stepwise implementation of six patient-centered interventions to improve care of older adults
undergoing colorectal surgery. (Reproduced with permission of Montroni et al.1).
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Frailty screening, in some cases, can be as effective as the
CGA in predicting postoperative complications.13,34,35 In a
prospective, multicenter study of 263 patients �70 years
undergoing surgery for solid tumors, Huisman et al reported
that a brief “Timed Up and Go” (TUG) test (i.e., the time a
patient requires to get out of a chair, walk 3 m and return to
the chair), predicted major postoperative complications
(odds ratio [OR]¼3.43; 95% CI: 1.13–10.36) and was associ-
atedwith a prolonged length of stay (OR¼4.21; 95% CI: 1.10–
24.73).36 Jones et al, in a prospective cohort study, evaluated
81 patients>65 years undergoing elective colorectal surgery
and showed that more than one fall in the 6 months prior to
the operation was associated with a higher rate of postoper-
ative complications (59 vs. 25%; p¼0.04) and postoperative
institutionalization (52 vs. 6%; p<0.001). Patientswith three
or more falls in the preceding 6 months had a 005 chance of
postoperative complications.37 Similarly, the 11-point Mod-
ified Frailty Index (m-FI) and the Risk Analysis Index (RAI), a
14-question survey measuring frailty among surgical
patients, have also been shown to predict prolonged length
of stay, need for intensive care unit (ICU) admission, dis-
charge to nursing home, and short- and long-term mortality
after various surgical procedures including colectomy.38–44

Cognitive function can be assessed by the Mini-Cog (a 3-
item recall test and a clock drawing task) as shown by Culley
et al, in a study of 211 orthopaedic surgery patients. Twenty-
four percent of the patients were identified with preopera-
tive cognitive impairment (Mini-Cog score � 2), which was
associated with increased postoperative incidence of deliri-
um (21 vs. 7%; OR¼4.52; 95%CI: 1.30–15.68) in this prospec-
tive study.45 Cognitive impairment, again measured by the
Mini-Cog, was also observed in 21% of 1,003 patients older
than 70 years before undergoing major elective oncologic
surgery in the prospective, multicenter Geriatric Oncology
Surgical Assessment and Functional rEcovery after Surgery
(GOSAFE) study.46 A compelling reason to evaluate for cog-

nitive impairment preoperatively is to predict and prepare
patients and caregivers for the likelihood of postoperative
delirium as preoperative cognitive impairment is one of the
strongest predictors of postoperative delirium.47 Also, im-
portantly, delirium can be prevented in up to 50% of patients
by utilizing a delirium prevention bundle.48

Frailty can also be assessed in the emergency setting, as
shownby Zattoni et al, using the Flemishversion of the Triage
Risk Screening Tool (fTRST) to aid in decision-making for
frail, older patients. The fTRST, a simple method to estimate
postoperative risk, evaluates fiveweightedmetrics including
experiencing cognitive decline (2 points), living alone or
having no help available at home (1 point), having reduced
mobility or falls in the past 6 months (1 point), being
hospitalized in the past 3 months (1 point), and requiring
polypharmacy (�5 different medications; 1 point). This pro-
spective study evaluated 110 frail, older patients undergoing
emergency abdominal surgery for a variety of indications and
demonstrated that an fTRST � 2 was predictive of increased
morbidity, mortality, and length of stay.49 Ideally, frailty
screening will result in referral to a multidisciplinary team
for patients with identified vulnerability. However, as sur-
geons start using frailty tools to screen their patients, theywill
gain objective information about their own outcomes in their
patient population, which will benefit both surgeons and
patients. ►Table 1 summarizes some of the available frailty
screening tools utilized in colorectal surgery patients.

Geriatric Co-management as an Extension of Frailty
Screening
If a geriatric specialist is part of the multidisciplinary team,
geriatric co-management can be undertaken starting in the
preoperativeperiod andcarriedpostoperatively. To supplement
theworkofgeriatricians,practicescanutilizeother specialists to
complete portions of the geriatric assessment and provide
geriatric-related optimization such as adult/geriatric nurse

Table 1 Selected frailty screening tools evaluated in colorectal surgery patients

Tool Acronym Range of
scores

Cut-off indicating
frailty

Population tested

Geriatric-8 G8 0–17 �14 CRC12

Timed Up & Go Test TUG n/a �20 s CRC36

4-m gait speed gait speed 0–2 m/s <0.8–1.0 m/s CRC14

6-minute walk test 6MWT n/a <20 m CRSa,15

Question about falls last 6 mo falls n/a �2 CRC37

Risk Analysis Index RAI 0–81 �30 Noncardiac including
CRS16

Modified Frailty Index (11-item) mFI 0–11 >3 CRC77

Modified Frailty Index (5-item) mFI 0–5 �2 CRS17

Multidimensional Prognostic Index MPI 0–1.0 >0.33 CRC18

Flemish version of the Triage Risk Screening Tool fTRST 0–6 �2 Emergency surgery
including CRS49

Abbreviations: CRC, colorectal cancer; CRS, colorectal surgery.
aalso used as measure of recovery of function.
Source: Adapted from Saur et al.8
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practitioners, social workers, nurse navigators, pharmacists,
dieticians, rehabilitative medicine physicians, physical and oc-
cupational therapists, psychologists, and psychiatrists.50 Shah-
rokni et al retrospectively studied the effects of geriatricians co-
managing a cohort of 1,020 patients in the perioperative period
whounderwentcancer surgery foravarietyofcancer typeswho
required at least a 1-day hospital stay and compared this group
to 872 similar patientswhowere treatedwith standard surgical
service management (i.e., were not seen by a geriatrician). This
cohort study found the adjusted probability of death within
90days in the geriatric co-managedgroupwas less thanhalf the
rate in the standard management group (4.3 vs. 8.9%; 95% CI:
2.3–6.9; p<00.001).While the two groups had similar compli-
cation rates, the geriatric co-management group had greater
utilization of supportive care services (e.g., physical therapy,
speech and swallow rehabilitation, nutrition services), which
may have contributed to the decreased mortality rate in this
group. In addition, although not specifically studied, the geria-
tricians may have identified and addressed risk factors for
geriatric-specific complications (e.g., risk of delirium, falls,
etc.).51 Similarly, in a study of 310 patients�70 years undergo-
ing elective colorectal surgery, 107 were assigned to usual care
and 203 to multidisciplinary, CGA-based care, based on their
preoperative comorbidities and independence level. Although
the patients in the multidisciplinary/CGA care group had more
overall complications (75.9 vs. 56.1%; p<0.001), as expected
based on their comorbidities, they also had a lower incidence of
geriatric-specific complications (delirium 11.3 vs. 29.2%;
p<0.001; geriatric syndromes 10.3 vs. 26.2%; p<0.001).52

Screening for Social Frailty
Social frailty is an incompletely explored concept in surgical
patients. Frailty tools such as the fTRST include a component
of social frailty, living alone, which has been shown to be
associated with increased postoperative vulnerability. Older
and frail adults rely on social relationships to effectively
navigate complex care pathways, such as those used to treat
many colorectal diseases.53 While this topic has been widely
discussed, large, prospective studies evaluating the effects of
social frailty have not been undertaken.

Hawkins et al, in an observational study, evaluated 63
patients undergoing lower-extremity amputation and
showed that increased social integration (i.e., the number
of contacts and interactions in a patient’s social network)
was associated with improved postoperative function and
QoL.54 Another prospective study of 972 consecutive
patients undergoing colorectal cancer resection showed
that increased social support and decreased psychological
distress improved health-related QoL at 1 year after sur-
gery.55 A systematic review of 19 randomized trials by
Gardner et al showed that providing practical social support
was effective in enabling home-based health behavior
change in frail, older adults.56 In this study, subjects with
social support were more likely to have been instructed
regarding positive behavioral changes and environmental
changes. The utilization of social services and an individual-
ized care path resulted in improvement in social functioning
and general health. Screening for and improving social frailty

is an important function of the multidisciplinary team in a
fully functioningmultimodality, multiphase care pathway as
seen in ►Fig. 1.

Prehabilitation and Multidisciplinary
Optimization

Prehabilitation refers to a multidisciplinary, multifaceted,
intervention to prevent or minimize surgery-related func-
tional decline and improve perioperative outcomes.57 Mul-
timodal prehabilitation can include exercise training,
nutritional therapy, and anxiety reduction strategies along
with optimization of comorbidities and smoking/alcohol
cessation. Prehabilitation programs vary based on recom-
mended duration, location, and specific multidisciplinary
components of the intervention.58–62 A systematic review
and meta-analysis of 26 studies with heterogeneous meth-
odologies compared the impact of prehabilitation versus no
prehabilitation on outcomes after major abdominal surgery
and demonstrated that patients receiving prehabilitation
had significantly lower rates of overall (OR¼0.61; 95%CI:
0.43–0.86), pulmonary (OR¼0.41; 95%CI: 0.25–0.67), and
cardiac complications (OR¼0.46; 95%CI: 0.22–0.98).63How-
ever, this study did not report patients’ ages or whether
patients were frail and the definition of prehabilitation was
not standardized across the different studies.

Ideal prehabilitation should be tailored to the results of
the geriatric assessment and while components can be
prescribed generally by surgeons (e.g., increase activity,
increase protein or caloric intake, etc.), more formal recom-
mendations are typically made by the multidisciplinary
team based on the geriatric assessment. Therefore, prehabi-
litation is best considered an important component part of a
multiphase, multidisciplinary pathway for vulnerable
patients rather than a stand-alone intervention.1,19

While the duration of prehabilitation should be individu-
alized to patients’ needs and circumstances, intervention
may range from as short as 5 days to as long as 6weeks.Many
of the studies evaluating prehabilitation utilized prolonged
programs andmostmodels suggest a duration of 4 to 6weeks
for prehabilitation, when possible.64 Exercise programs, the
mainstay of prehabilitation, may be concentrated at home,
an outpatient facility, or an inpatient unit and may include
walking, functional activities, balance exercises, and resis-
tance and strength training. The implementation of home-
based wearable technology was evaluated in a prospective,
observational study; patients wore a tracking device for
30 days prior to surgery and patients taking >5,000
steps/d were classified as active. Of the 99 study patients,
40.4% (n¼40) were active and experienced fewer overall
complications (27.5 vs. 55.9%; p¼0.005) and serious com-
plications (5 vs. 20.3%; p¼0.03). Furthermore, increased
preoperative activity was associated with a decreased risk
of any postoperative complication (OR¼0.38; 95%CI: 0.15–
0.90) on multivariable analysis.65 As this was a nonrandom-
ized trial, it should be noted that preoperative activity level
was likely associatedwith the degree of frailty and, therefore,
decreased activity may be a surrogate marker impaired
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functional status greater likelihood of complications. How-
ever, wearable technologies have the potential to increase
access to objective data on preoperative function and opti-
mization. Additionally, wearable devices can be used
throughout the perioperative period. Kane et al evaluated
postoperative activity, as measured via a wearable device,
and 30-day readmission rates. On the day prior to discharge,
patients who were readmitted were significantly less active
compared with those who were not (median [interquartile
range (IQR)], 424 [267–875] vs. 1378 [714–2340]; p<0.001).
In addition, the percent of patients who had an activity
return to baseline was significantly lower among readmitted
patients (median: 15.1 vs. 31.8%; p¼0.004).66

Weight loss and poor nutritional status are predictors of
worse outcomes in older adults.67 Nutritional optimiza-
tion, another pillar of prehabilitation, can potentially
decrease ileus incidence and severity, improve appetite,
promote normoglycemia, attenuate the perioperative in-
flammatory response, and provide sufficient protein in-
take to maintain lean body mass.8,68 In addition, nutrition
supplementation can synergize with exercise activity as
shown when liver and muscle glycogen stores are in-
creased and completion of exercise facilitated by ingesting
140 g of carbohydrates 3 hours before exercising.69 Dieti-
cians are often part of the multidisciplinary team perform-
ing the geriatric assessment and make recommendations
regarding nutrition and patient-specific protein and calo-
rie intake, when possible.

Prehabilitation programs also typically include a psychoso-
cial domain involving patient education, lifestyle modifica-
tions, and management of anxiety and depression.58–60 The
incidence of depression increases with age, and depression is
associated with worse pos-operative outcomes, longer post-
operative recovery times, increasedhealthcareutilization, and
higher rates of postoperative delirium.70 Kristjansson et al
showed that depression, as assessed by the Geriatric Depres-
sion Scale (GDS), was an independent predictor of postopera-
tive complications in a prospective study of 182 patients older
than 70 years undergoing surgery for colorectal cancer (OR:
3.68; 95%CI: 0.96–14.08).71 Symptoms of anxiety, depression,
pain and fatigue, and QoL are improved with utilization of
relaxationtechniques (e.g., deepbreathing,progressivemuscle
relaxation,meditation), guided imagery, andproblem-solving,
and coping strategies preoperatively.72

Carli et al performed a randomized superiority trial
evaluating the effectiveness of preoperative prehabilitation
versus postoperative rehabilitation in 110 frail patients
(Fried frailty index � 2) undergoing surgery for colorectal

cancer.73 In this study, patients (mean age: 78 years) were
provided with exercise, nutrition, and psychological inter-
ventions. Seventy-nine percent of the patients underwent a
minimally invasive surgical approach. This study reported no
differences between the groups in terms of the 30-day
Comprehensive Complications Index, 30-day overall and
severe complications, length of hospital stay, hospital read-
missions, recovery of walking capacity, and patient-reported
outcome measures. While this study did not support pre-
habilitation over rehabilitation, this may be explained by
both the intensity of the prehabilitation and rehabilitation
programs and involvement of the established care pathway
including minimally invasive surgery, enhanced recovery
pathways, and intensive multimodal optimization.
A secondary analysis of the dataset from this randomized
trial evaluated only frail patients (Fried Frailty criteria>2;
n¼55) and found that patients who did not achieve a
minimum walking distance of 400 m in 6minutes had a
higher 30-day complication rate than those who did (61 vs.
21%; p¼0.009).74 This implies that prehabilitation can also
be utilized as a frailty metric and that patients who are not
able to be optimized prior to surgery may benefit from
adapted care in the context of shared decision-making and
with a focus on patient goals. Montroni et al evaluated the
QoL after major cancer surgery in a cohort of 942 patients
and showed that postoperative complications (Clavien-
Dindo (CD) I-II complications: OR¼1.67; 95% CI¼1.17–
2.38; p¼0.004; Clavien-Dindo (CD) III-IV complications:
OR¼2.20; 95% CI¼1.34–3.61; p¼0.002) correlated with
worsening QoL.75 This finding reiterates the importance of
optimization, when possible, and shared decision-making to
ensure treatment is aligned with the patient’s goals after
objective assessment of risks.1

Implementation of prehabilitation has been variable giv-
en the diversity of surgical practices in the United States. Like
the other elements in the pathway proposed in ►Fig. 1,
prehabilitation can be implemented incrementally starting
with existing resources. An example is proposed in ►Fig. 2.
The ideal, fully realized, prehabilitation program was pro-
posed by Carli et al where the prehabilitation clinic, with a
perioperative physician, exercise specialist, nutritionist, anx-
iety-coping specialist, and smoking cessation specialist, is
embedded in the preoperative clinic. A patient is screened for
frailty and individualized prehabilitation is prescribed based
on the data. Medical comorbidity evaluation and optimiza-
tion is occurring simultaneously. When a patient is deemed
functionally and medically optimized, they are “cleared” for
surgery.76

Fig. 2 Incremental adoption of a prehabilitation pathway. A prehabilitation pathway can be started with available resources and incrementally
expanded to a full program with the end point of functional optimization. PT, physical therapy; TUG, Timed-up-and-go.

Clinics in Colon and Rectal Surgery Vol. 36 No. 3/2023 © 2023. Thieme. All rights reserved.

Frailty Assessment and Prehabilitation as Part of a PREP Program Sharon et al.188

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.



Implementation of the PeRioperative
Evaluation and Planning Pathway at
Pennsylvania Hospital

The PeRioperative Evaluation and Planning (PREP) Program
at Pennsylvania Hospital is based on the modified pathway
presented in►Fig. 3. Over a 5-year period, a geriatric surgery
was started using existing resources in the cancer center
including physical therapy, nutrition, and palliative care
specialists to implement frailty screening and personalized
prehabilitation. Using the framework presented in a previous
publication,19 a pilot of the PREP program was started by
hiring a full-time geriatric nurse practitioner for the surgical
clinic in collaborationwith the established geriatrics team. A
business case was presented to hospital administration
based on billing and cost-savings secondary to decreased
length of stay and decreased readmission, and a full-time
geriatrics nurse practitioner and geriatricianwere funded by
thehospital. Frailty assessment, postoperative, and function-
al outcomes as well as associated financial implications are
tracked prospectively and will be reported in subsequent
publications.

Conclusion

In conclusion, frailty screening and prehabilitation can be
used and implemented as part of a PREP program for optimal
management of frail patients undergoing colorectal surgery.
Specific, geriatric-oriented, interventions can be undertaken
with the help of a multidisciplinary team. Incremental
adoption of patient-centered interventions can improve
clinical outcomes, align care with patient goals, and help
make a business case to expand the program.
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