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of Surgeons National Surgical Quality Improvement Program/

American Geriatric Society Guidelines?
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Introduction: Associations between frailty and women with pelvic floor
disorders (PFDs) are not well understood. This study seeks to describe
studies among women with PFD and the associated frailty assessments
as recommended in the American College of Surgeons National Surgical
Quality Improvement Program/American Geriatric Society (ACS NSQIP/
AGS) guidelines.
Methods: This systematic review was registered with PROSPERO using
the Preferred Reporting Items for Systematic Reviews and Meta-analyses
guidelines. The GRADE (Grading of Recommendations, Assessment, De-
velopment and Evaluations) criteria are applied to assess study quality.
Data synthesis is descriptive. Outcomes of interest include the ratio of stud-
ies adhering to the ACSNSQIP/AGS guidelines and evidence for frailty as-
sessments versus usual care for women with PFDs.
Results: Twenty studies regarding frailty and PFDswere included for sys-
tematic review. Studies were categorized as relating to (1) epidemiology,
(2) frailty and incontinence, (3) postoperative morbidity, and (4) surgical
choice. Most studies (5/20) did not define frailty or failed to follow the
ACS NSQIP/AGS guidelines. All studies were of very low to low quality.
Collectively, each category generated very low GRADE quality evidence
of frailty and the relationship to PFDs.
Conclusions: Most studies regarding frailty among women with PFDs
did not define frailty as recommended in the ACSNSQIP/AGS guidelines.
The evidence regarding PFDs and frailty is of very low quality. This is the
first systematic review regarding frailty assessments specifically among
women with PFDs. Paucity of data regarding frailty in women with PFDs,
particularly with regard to surgical choice and surgical counseling, high-
lights the need for further study in this area.
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T he US population is aging. Estimates project that the popula-
tion 65 years or older will double between 2012 and 2050.1

Similar trends are projected among women with pelvic floor dis-
orders (PFDs). Approximately 20% have undergone surgery for
urinary incontinence (UI) or pelvic organ prolapse (POP) over
their lifetime.2 This trend has been stable over recent decades,3,4

and at this rate, the total number of women undergoing surgery
for stress UI or POP is projected to increase by 47% in 2050.5

Frailty is a concept relevant to women with PFDs, because
they are at higher risk because of age and sex.6 It has been defined
as a state of decreased physiologic reserve and resistance to
stressors.7 Frailty is considered distinct from age and disability
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(Table 1). The American College of Surgeons National Surgical
Quality Improvement Program (ACS NSQIP) and the American
Geriatric Society (AGS) recommend preoperative frailty evaluation
of patients 65 years or older in their Best-Practice Guidelines for
Preoperative Assessment.8 A summary of frailty assessments was
published by the ACS to encourage surgeons to incorporate frailty
evaluation into a busy clinical practice.9

Because many surgeries in female pelvic medicine and re-
constructive surgery (FPMRS) are minimally invasive and outpa-
tient, one may question whether frailty is relevant to postoperative
outcomes in patients undergoing surgery for PFDs. A recent com-
mentary fromChattopadhyay10 questioned whether a frailty assess-
ment would change preoperative management, if it has a role in the
informed decision-making process, or if it is only something to add
for a clinician's risk assessment for major gynecological surgery.

The present study seeks to understand frailty in FPMRS. The
primary objective is to review frailty research among women with
PFDs and understand if these studies utilize assessments recom-
mended in the ACSNSQIP/AGS guidelines. Secondarily, this study
aims to synthesize information regarding frailty and PFDs, in order to
determine the clinical significance of frailty assessments in FPMRS.

METHODS
This systematic review was registered with the PROSPERO

international database of prospectively registered systematic re-
views and follows the PRISMA (Preferred Reporting Items for
Systematic Reviews and Meta-analyses) guidelines.11 A global
search was performed using PubMed and then MEDLINE data-
bases for all years. First, there was a combined search of keyword
“frail” with the following subject headings: female, frail elderly,
postoperative complications, hysterectomy, risk assessment, treat-
ment outcome, post-menopause, breast neoplasms, risk factors,
incontinence, fistula, and prolapse. Articles were screened from
gynecology and urology-related journals, and a “similar articles”
search was then performed to identify similar articles from non-
gynecology or nonurology articles. Articles were then eligible if
related to humans and were in English.

Abstracts were reviewed that included populations whowere
female and adult with PFDs (POP, UI, or recto-vaginal or vesi-
covaginal fistula) and that included “frail” or “frailty” in the abstract.
Studies were excluded from review for the following criteria: the
population was from gynecologic oncology, exclusively males or
sex not reported, children, pregnancy/pregnant women, emergent
surgery, rectal prolapse, and surgery in patients without PFDs. After
reviewof abstracts for inclusion/exclusion criteria, all review articles
were excluded.

Two review authors independently assessed the risk of bias in
included studies by considering the Grading of Recommendations,
Assessment, Development and Evaluations (GRADE) criteria to
assess study quality.12 Disagreements between the review authors
over the risk of bias in particular studies were resolved by discus-
sion, with involvement of a third review author where necessary.
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TABLE 1. Terms Often Associated With Frailty*

Term Definition Measurements (Examples)

Frail State of decreased physiologic reserve
and resistance to stressors

FI
Charlson Comorbidity Index

NSQIP-FI
Elderly/geriatric Age-related qualifier, in research often

defined as >65 y
Years

Disabled Declined physical function ADLs
Instrumental ADLs

Minnesota Leisure Time Activities Questionnaire
Comorbidity Disease N/A
Geriatric syndromes WHO: complex health states that tend to

occur only later in life
Examples: frailty, falls, UI

*Definitions derived from Fried et al.7

WHO indicates World Health Organization.
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The outcome of interest for the systematic reviewwas to assess
the rate of adherence to the ACS NSQIP/AGS guidelines for frailty
assessment among patientswith PFDs. For comparison, a systematic
review of frailty in general surgery literature was identified, and that
study reported 23 articles of medium to high quality.13 With the an-
ticipation of low study numbers to be included in our systematic re-
view, there was no plan for quantitative analysis. Rather, the plan for
data synthesiswas aggregate, and a narrative synthesiswas intended.

Frailty Measures
Articles were assessed for adherence to the ACS NSQIP/

AGS guidelines for assessing frailty in presurgical patients.8 Assess-
ment tools of interest included theNSQIP Frailty Index (NSQIP-FI),
the Fried Index (FI), assessments proposed by Robinson et al,9 or
1 of 3 other abbreviated assessments recommended in a recent
ACS NSQIP/AGS joint statement (Table 2).

The NSQIP-FI was adapted from the Canadian Study of
Health and Gaining Frailty Index, and it uses 11 points of histor-
ical medical data. It is scored as 0.09 for the presence of 1 of 11
deficits, up to 1 for 11 of 11 deficits. The FI assesses 5 domains:
grip strength, exhaustion, activity level (energy expenditure), gait
speed, and weight loss. Patients are then categorized as normal,
prefrail, or frail. Two other assessments in the ACS NSQIP/AGS
guidelines include those proposed by Robinson et al,9 which mea-
sures cognitive impairment, nutrition status, history of falls, and
hematocrit, with or without the Timed Up and Go Test (TUGT)
and Charlson Comorbidity Index. A more recent ACS NSQIP/
AGS joint statement also suggests practical clinical tools that
may include TUGT alone or TUGT plus a clinical tool called
“FRAIL Scale”; the TUGT + FRAIL Scale + Mini-Cog test may
also be combined to assess functional and cognitive domains.
Functional and cognitive impairments are associated with increased
risk of falls, as well as postoperative morbidity in postoperative
urogynecology patients.

RESULTS
The methods and results of systematic review are depicted in

Figure 1. In the initial search of PubMed andMEDLINE, 148,347
articles were identified. After studies were restricted to those from
gynecology- and urology-related journals, in addition to those
identified through a “similar articles search,” 246 abstracts re-
mained for review. Of the 246 abstracts that were reviewed, 84 in-
cluded the words “frail” or “frailty” in the study abstract. After
reading the 84 eligible articles, 63 articles not related to PFDs or
136 www.fpmrs.net
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review articles were identified, leaving 21 articles to be included
in the systematic review.

The results of qualitative assessment are depicted in Table 3.
There were no randomized studies. The studies were divided into
4 categories. “Epidemiology” studies strictly described the preva-
lence of frailty and PFDs in their populations, without statistical
analysis to describe associations between these domains. The
“frailty and incontinence in the community” studies used statisti-
cal analysis to discuss frailty and incontinence in various commu-
nity settings, typically in populations outside the clinical setting or
in primary care clinical settings, although excluded populations
where perioperative outcomes were of interest. The “frailty and
postoperative morbidity” studies describe associations between
patients identified as frail and perioperative outcomes. Finally,
the “frailty and surgical choice” studies describe associations be-
tween frail status and either the decision to proceed with surgery
or selection of procedure type. The studies were generally low
to very low quality according to the GRADE criteria (Table 4).
Frailty phenotype was not described according to the ACS
NSQIP/AGS guidelines in most studies. Within each outcome
grouping, it was difficult to draw comparisons across studies, as
the study populations, objectives, and variables were diverse.

Epidemiology
The epidemiological studies in this review describe frailty

and PFDs in a tertiary-level FPMRS clinic,15 as well as in the
nursing home setting.16,17 The study from Erekson et al15 is the
sole prospective study in this systematic review that used the rec-
ommended ACS NSQIP/AGS clinical assessment to describe the
frailty phenotype in their population. The major limitations are
that it is a single-center study and used noncontinuous recruitment
because of limited resources. Despite these limitations, frailty pre-
valencewas similar to prior population studies at 16.7% (confidence
interval [CI], 10.7%–22.6%). Jumadilova et al16 used multicenter
data from 378 skilled nursing facilities to describe UI in their study
population (prevalence, 58%). The authors assessed activities of daily
living (ADLs), a cognitive performance score, and other markers
of health to assess frailty-related disorders, although they did not
define a frailty phenotype.

Incontinence in the Community
Eleven studies were identified describing frailty and associa-

tionswith incontinence in the community setting.18–28Although this
category included the largest number of patients in this systematic
© 2018 Wolters Kluwer Health, Inc. All rights reserved.
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TABLE 2. Preoperative Frailty Assessments*

Phenotypic Frailty†

FI Shrinkage: weight loss of 10 lb in past year
Grip strength: on dynamometer <20th percentile by sex and body mass index
Exhaustion: self-reported
Walking speed: >15 ft <20th percentile
Low activity: weekly caloric expenditure <20th percentile
Scoring: 0–1 = robust; 2–3 = prefrail; ≥4 = frail

Robinson Index Mini-Cog ≤3
Serum albumin ≤3.3 g/dL
Falls ≥1 falls in prior 6 mo
Anemia: hematocrit <35%
Disability: Katz Index
Comorbidities: Charlson Morbidity Index
Score: 1 point per variable; ≥4 associated with high risk of 6-mo mortality in

postoperative patients admitted to the intensive care unit
Surrogate Assessments
Single item‡ TUGT:

Patient is asked to rise from a chair, walk 10 ft, turn around, and return to
sitting in the chair. Normal: <15 seconds; ≥15 seconds related to postoperative
complications and 1-y mortality

FRAIL Scale‡ F (fatigue): are you fatigued?
R (resistance): can you climb 1 flight of stairs?
A (ambulation): can you walk 1 block?
I (illnesses), >5
L (loss of weight), >5%
Scoring: 0 = robust; 1–2 = prefrail; ≥3 = frail

Functional and cognitive impairment§ TUGT + FRAIL Scale + Mini-Cog
Mini-Cog screens for cognitive impairment with 3-word registration, clock drawing,

and 3-word recall
Scoring: max 5 points; 3-item recall, 1 point each; clock drawing up to 2 points
Score ≥3 indicates low likelihood of dementia

NSQIP Modified Frailty Index∥ Diabetes
Impaired functional status
Chronic obstructive pulmonary disease or pneumonia
Congestive heart failure
Myocardial infarction within 6 mo of surgery
Percutaneous cardiac intervention
Cardiac surgery or angina
Hypertensive medications
Peripheral vascular disease or rest pain
Impaired sensorium
Transient ischemic attack or cerebrovascular accident
Score: the sum of variables present divided by the total number (11); range, 0.09–1

*Frailty assessments should be performed in the context of a full geriatric assessment.

†The Fried and Robinson indices are the 2 frailty assessments described in the ACS NSQIP/AGS guidelines.8

‡Derived from the 2015 National Institute on Aging Conference for Specialists.9

§Modified from Nieto et al.14

∥The NSQIP-FI is a cumulative-deficits model modified from the Canadian Study of Health and Aging–Frailty Index.13
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review, only 1 of the studies defined frailty according to the ACS
NSQIP/AGSguidelines. Seven studies in the general population18–24

and 4 studies in nursing home populations25–28 were identified.
Five of the studies demonstrated moderate or large effect

sizes (odds ratio [OR], relative risk, or hazard ratio [HR], ≥2).
Suskind et al22 used the TUGT to assess frailty in their patients,
which has been previously described as an acceptable single clin-
ical assessment of frailty in surgical patients. In their single-center
database, they found overactive bladder was significantly associ-
ated with slow TUGT times (OR, 3.0; 95%CI, 2.0–4.8) and being
female (OR, 4.4; 95% CI, 3.2–61), although no statistically signif-
icant association was found between TUGT and age (P = 0.43).
Berardelli et al23 used ADLs, the Mini-Mental State Examination,
grip strength, and a Self-reported Health Status questionnaire to
© 2018 Wolters Kluwer Health, Inc. All rights reserved.
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develop their own frailty phenotype parameters. The study found
that incontinent subjects were more likely to be frail (OR, 6.638;
P = 0.0004) or prefrail (OR, 2.312; P = 0.021). Among community-
dwelling Medicare beneficiaries, Johnson et al24 found that UI was
associated with poor self-rated health (OR, 2.7; 95% CI, 2.1–3.3).
Finally, for patients in a geriatric day-care service, Takazawa and
Arisawa27 found that patients with mixed UI were more likely to fall
than patients without incontinence (OR, 3.05; 95% CI, 1.01–10.2).
Postoperative Morbidity
Most studies regarding frailty and perioperative morbidity fol-

lowing surgery for PFDs tended to be small case series or case stud-
ies.29,32,33 Most of these studies did not define frailty phenotype.
www.fpmrs.net 137
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FIGURE 1. PRISMA flow diagram.
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Two studies used the NSQIP database and made associations
between frailty and postoperative morbidity for PFD surgeries. In
a multivariate analysis, Boysen et al30 assessed frailty with the
NSQIP-FI. Those authors found that when 2 or more NSQIP-FI
TABLE 3. Quality Measures for Studies Included in the Systematic R

Category Study Lim

Epidemiology Erekson et al15

Jumadilova et al16

Lee et al17

Frailty and incontinence in the community Bear et al18

Landi et al19

Harari and Igbedioh20

Johnson et al21

Suskind et al22

Berardelli et al23

Johnson et al24

Holroyd-Leduc et al25

Dubeau et al26

Takazawa and Arisawa27

Brandeis et al28

Frailty and postoperative morbidity Esin and Harmanli29

Boysen et al30

Cohen et al31

Haray et al32

Yuksel et al33

Frailty and surgical choice Suskind et al34

Erekson et al15

*Limitations: 0 = no problems, − 1 = problem w/one element, − 2 = proble

†Consistency: +1 = dose responsewithin study, adjustment for confounders w
−1 = lack of agreement between studies.

‡Directness: 0 = population generalizable, −1 = problem w/1 element, −2 =

§Effect size: 0 = effect sizes not >2 or <0.5, or if OR/RR/HR not significan
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indicators were present there was a significantly increased risk
of readmission within 30 days of sacral colpopexy (OR, 9.63;
95% CI, 1.86–49.88), as well as for any other operative complica-
tion (OR, 9.55; 95% CI, 2.25–40.50). On the other hand, Cohen
eview

itations* Consistency† Directness‡ Effect Size (OR/RR/HR)§

−1 0 0 0
0 0 −1 0

−2 −1 −2 0
−3 0 −2 0
−1 0 −1 0
−3 −1 0 0
0 0 0 0
0 0 0 +1
0 0 0 +2
0 0 0 +1
0 0 0 0
0 0 0 0
0 0 −1 +1

−1 0 −1 +1
- 1 0 −1 0
0 0 0 +2
0 0 0 0

−1 −1 −2 0
−1 −1 −1 0
0 0 0 +2

−1 0 0 0

m w/2 elements, − 3 = problem with 3 or more.

ould have increased the effect size, 0 = all/most studies show similar results,

problem with 2 or more elements.

t; +1 = effect size >2 or <0.5; +2 = effect size >5 or <0.2 and significant.
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TABLE 4. Summary of Findings

Do Studies on Females With PFDs Follow ACS/NSQIPAGS Guidelines in Assessing Frailty?*

Outcomes

Frailty Assessments Ratio of Frailty
Assessment: No. Studies

With Frailty Defined/Total
Studies in Outcome (%)

No. Female
Participants

Quality of
Evidence (GRADE)‡

Frailty Phenotype
Defined†

(No. Studies)

Frailty Phenotype
Not Defined
(No. Studies)

Epidemiology
Prevalence

1 2 1/3 (33) 19957 +

Frailty and incontinence in
the community
Associations between
incontinence and frailty

1 10 1/11 (9) 112777 +

Postoperative morbidity
Frailty associated with
perioperative complications,
including mortality

1 3 1/4 (25) 4797 +

Surgical choice
Frailty and impact on
proceeding to surgery or on
choice of surgical procedure

2 0 2/2 (100) 12881 +

*Population: female, PFDs (fecal incontinence and UI, POP, rectovaginal or vesicovaginal fistula); intervention: frailty assessments—FI, NSQIP-FI, or
others outlined in the ACS NSQIP/AGS guidelines8,9; comparison: usual care.

†Defined per the ACS NSQIP/AGS guidelines.8,9

‡GRADE quality: ++++ = high, +++ = moderate, ++ = low, + = very low.
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et al interrogated the NSQIP database to examine outcomes fol-
lowing midurethral sling, and frailty was not associated with in-
creased risk of perioperative morbidity.31

Surgical Choice
Studies in this category demonstrated consistent adherence

to the ACS NSQIP/AGS guidelines. The aforementioned study
from Erekson et al15 also examined the association between the
presence of frailty with the patients' decision to proceed with sur-
gical versus nonsurgical management of PFDs. Sixty-nine women
(46%) chose surgery for their PFDs, and there was no significant
difference in women with or without frailty electing surgery (OR
not reported). However, women dependent for at least 1 ADL
were more likely than women without disability to elect for non-
surgical treatment (9.9% vs 2.9%, respectively).

On the other hand, Suskind et al34 performed a retrospective
cohort study of patients who underwent surgery for apical POP, in-
cluding colpocleisis, as well as colpopexy by vaginal and abdom-
inal approaches. The study's primary outcome was to describe the
association between colpocleisis and frailty status, as well as the
association between frailty and a composite risk of 30-day postop-
erative complications. The NSQIP-FI was used to describe frailty
in this cohort. Their study found that age rather than frailty had a
stronger association with colpocleisis when compared with other
reconstructive surgeries for apical POP (OR, 13.4 [CI, 7.8–22.8] for
age 65–74 years when compared with age <65 years vs 2.2 [CI,
1.3–3.7] for NSQIP-FI = 0.27 when compared with NSQIP-FI = 0).
On the other hand, frailty wasmore strongly associatedwith increased
postoperative complications than age (OR, 12.1 [CI, 8.4–17.6] for
NSQIP-FI >0.27 compared with NSQIP-FI = 0 vs 2.0 [CI, 1.3–3.2]
for age >85 years when compared with age <65 years).

DISCUSSION
In this systematic review, we found that most studies regard-

ing frailty among women with PFDs did not define frailty as
© 2018 Wolters Kluwer Health, Inc. All rights reserved.
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recommended in the ACS NSQIP/AGS guidelines. In addition,
most of the studies were of very low quality according to the
GRADE criteria. The studies took place in a variety of settings, in-
cluding the community, nursing homes, clinics, and hospitals. Be-
cause of the different research populations, as well as the different
frailty assessments and study outcomes, a quantitative analysis of
results was not feasible in the present systematic review. The do-
main with the largest number of studies and patients was in re-
search associating frailty and incontinence. Studies regarding
frailty assessments and surgical choice or perioperative morbidity
were particularly few. No randomized studies were identified.

The largest studies regarding frailty and perioperative out-
comes have been in general surgery.35–37 In one of these studies,
Makary et al35 used the FI for assessment. They found that in pa-
tients undergoing elective surgical procedures frailty was strongly
associated with increased risk of postoperative complications,
length of hospital stay, and discharge to a skilled or assisted living
facility. However, in our reviewof the general surgery literature re-
garding frailty, we noted that many studies did not include or spec-
ify results for patients undergoing gynecologic surgery.

There are few studies regarding frailty in gynecology,38 and
much of the information is from gynecologic oncology.39–42 In
benign gynecology, frailty as defined by the modified ACS
Frailty Index was associated with increased 30-day postoperative
mortality and morbidity.36 In a prospective observation of
women in the Women's Health Initiative study, Woods et al43

found that the frailty phenotype was associated with increased
risk of death, disability, and hospitalization. In gynecologic on-
cology, frailty has been found to be a better predictor of cure
for endometrial cancer than age, stage of disease, and Charlson
score.39 Similar findings have been demonstrated in other gyne-
cologic oncology studies.40,41 As we found in our systematic re-
view, differences in frailty assessments and study outcomes make
it difficult to make generalizations about the way frailty should be
assessed clinically or the true clinical significance of frailty in
gynecology populations.
www.fpmrs.net 139
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This systematic review has several limitations. First, we were
limited to 2 search databases because of resource limitations, so it
is possible that studies outside MEDLINE or PubMed may not be
included. Second, the search criteria were intentionally outlined in
order to identify studies that describe frailty among women with
PFDs. However, because of the nature of the search criteria, it is
possible that other relevant studies may have been overlooked.
Third, the various frailty assessments, study populations, and
study outcomes were not conducive to quantitative analysis. We
used a narrative analysis to synthesize the data, which did not im-
pact the ability to answer our primary study objective but made it
challenging to make generalizations across studies.

Despite the study limitations, this review has several strengths.
This is the first systematic review to our knowledge regarding frailty
assessments specifically among women with PFDs. We were able
to demonstrate that most studies in the review derived from very-
low- to low-quality data, and the majority were from population-
based studies of women with incontinence. In addition, we found
that most studies regarding frailty among women with PFDs either
did not describe a frailty phenotype or did not use the description as
outlined by the ACSNSQIP/AGS guidelines. The overall paucity of
data regarding frailty in women with PFDs, particularly with regard
to surgical choice and surgical counseling, highlights the need for
further study in this area.

Frailty assessment is recommended as part of routine perioper-
ative care of patients 65 years or older undergoing elective surgery.8

Future frailty research among women with PFDs should include
a standard definition of frailty, ideally as outlined by the ACS
NSQIP/AGS guidelines. In addition, more studies are needed to de-
scribe the true clinical impact of frailty in the perioperative setting.
For example, there is very little information to support the idea that
women undergoing low-risk, minimally invasive FPMRS proce-
dures need the same rigorous frailty assessment aswomen undergo-
ing hysterectomy or other major surgeries. Of note, a study of
patients undergoing minimally invasive surgery in general surgery
and surgical oncology found that prefrailty and frailty, based on
the FI criteria, were associated with increased risk of postoperative
complications.44 In addition, we found no studies in this review
to support frailty interventions that can impact perioperative out-
comes, such as “pre-habilitation,” nutrition optimization, or counsel-
ing for falls prevention. In our practice, if a preoperative patient
screens positive for frailty, we will work in conjunction with her
primary care provider for preoperative optimization, including
possible referral to a geriatric medicine specialist.

In this systematic review, we found that frailty is not com-
monly described as a distinct phenotype in studies of women with
PFDs. The studies in this review were either very low or low qual-
ity. Frailty was found present in approximately 17% of patients
with PFDs, which is similar to the national prevalence. The most
common PFD in frailty literature was incontinence. Women with
incontinence were more likely to be frail than women without in-
continence, and this was also associated with increased risk of
falls and disability. Studies regarding frailty and postoperative out-
comes demonstrated mixed results, and further study is warranted
in this area. Similarly, studies regarding surgical choice and frailty
are mixed among women with PFDs. Further study is needed to
support whether results of a frailty screen may impact an individ-
ual patient's decision to proceed with surgery, or if particular sur-
geries may be more beneficial for frail patients than others.
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