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Abstract

Objectives/Background: The Geriatric Surgery Verification (GSV) Program

promotes clinical standards aimed to optimize the quality of surgical care

delivered to older adults. The purpose of this study was to determine if prelimi-

nary implementation of the GSV Program standards improves surgical

outcomes.

Design: Prospective study with cohort matching.

Setting: Data from a single institution compared with a national data set

cohort.

Participants: All patients aged ≥75 years undergoing inpatient operations

between January 2018 and December 2019 were included. Cohort matching by

age and procedure code was performed using a national data set.

Measurements: Baseline pre- and intraoperative characteristics prospectively

recorded using Veterans Affairs Surgical Quality Improvement Program

(VASQIP) variable definitions. Postoperative outcomes were recorded includ-

ing complications as defined by VASQIP, 30-day mortality, and length of stay.

Results: A total of 162 patients participated in the GSV program, and

308 patients comprised the matched comparison group. There was no differ-

ence in postoperative occurrence of one or more complications (p = 0.81) or

30-day mortality (p = 0.61). Patients cared for by the GSV Program had a

reduced postoperative length of stay (median 4 days [range 1,31] vs. 5 days

[range 1,86]; p < 0.01; and mean 5.4 ± 4.8 vs. 8.8 ± 11.8 days; p < 0.01) com-

pared with the matched cohort. In a multivariable regression model, the GSV

Program's reduced length of stay was independent of other associated

covariates including age, operative time, and comorbidities (p < 0.01).

Conclusion: Preliminary implementation of the GSV Program standards

reduces length of stay in older adults undergoing inpatient operations. This

finding demonstrates both the clinical and financial value of the GSV

Program.

DOI: 10.1111/jgs.17154

Journal of the 

American Geriatrics Society

J Am Geriatr Soc. 2021;69:1993–1999. wileyonlinelibrary.com/journal/jgs © 2021 The American Geriatrics Society 1993

 15325415, 2021, 7, D
ow

nloaded from
 https://agsjournals.onlinelibrary.w

iley.com
/doi/10.1111/jgs.17154 by Y

ale U
niversity, W

iley O
nline L

ibrary on [23/02/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://twitter.com/TShyrJones
mailto:teresa.jones@cuanschutz.edu
http://wileyonlinelibrary.com/journal/jgs
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fjgs.17154&domain=pdf&date_stamp=2021-04-07


KEYWORD S

geriatric surgery, older adults, postoperative outcomes, surgical quality

INTRODUCTION

Nearly 40% of all inpatient procedures performed in the
United States are on patients over 65 years of age.1 As the
fastest growing segment of the population, older adults
bring a complexity in physiologic and social issues that
challenge our current healthcare system's perioperative
care model. To answer this challenge, the American Col-
lege of Surgeons partnered with the John A. Hartford
Foundation to create the Coalition for Quality in Geriat-
ric Surgery. This pioneering national collaboration within
the surgical community resulted in a set of evidence-
based standards aimed to optimize the surgical care of
older adults and was renamed the Geriatric Surgery Veri-
fication (GSV) Program.2,3

The GSV Program includes 32 comprehensive,
evidence-based standards that specifically address geriat-
ric specialty care needs of patients aged 75 years and
older undergoing inpatient operations.4 These standards
were developed with the input of over 50 stakeholder
organizations over a 4-year time span. In the fall of 2017,
the Rocky Mountain Regional VA Medical Center was
designated as one of the six national Beta-Pilot Testing
sites for implementation of the GSV Program's standards.
The purpose of this study is to determine if preliminary
implementation of the GSV Program's standards at one
institution improved surgical outcomes for the older
adults undergoing inpatient operations.

METHODS

The Rocky Mountain Regional VA Medical Center is a
level 1A complexity, tertiary referral medical center that
implemented the GSV Program's standards between
January 1, 2018, and December 31, 2019. The program
was initiated by a multidisciplinary group including sur-
gery, geriatrics, palliative care, nursing, physical therapy,
social work, pharmacy, and nutrition. The program
included all patients aged 75 years and older undergoing
inpatient operations (elective, urgent, and emergent)
across all surgical specialties (neurosurgery, otolaryngol-
ogy, noncardiac thoracic surgery, cardiac surgery, general
surgery, vascular surgery, urology, gynecology, orthopedic
surgery, plastic surgery, ophthalmology, and podiatry).
Surgeries planned as outpatient or observation status (less
than 24 h of admission) were not included. The 32 evi-
dence-based standards cover the broad categories of

institutional administrative commitment, program scope
and governance, facilities and equipment resources,
patient care expectations and protocols, data surveillance,
quality improvement, community outreach, and research.2

The standards by category are outlined in Table S1.
To comprehensively implement the GSV program

standards, new processes were initiated in all phases of
perioperative care (Figure 1). A preoperative frail assess-
ment is completed in person or over the phone before
surgery. Patients who are admitted acutely have screen-
ing completed within 48 h of admission as required by
the Geriatric Verification Program standards. A multi-
disciplinary geriatric surgery committee reviews each
patient's screen and chart to identify modifiable risk fac-
tors. After surgery, a nurse-driven inpatient rounding
team evaluates each patient daily to implement appropri-
ate protocols to avoid geriatric syndromes and identify
barriers to discharge. Inpatients are also discussed at the
weekly multidisciplinary committee for additional spe-
cialist recommendations. At the time of discharge, educa-
tion for geriatric syndromes and communication to
primary care physicians is completed.

Baseline pre- and intraoperative characteristics were
prospectively recorded using the Veterans Affairs Surgi-
cal Quality Improvement Program (VASQIP) variable
definitions.5 Postoperative outcomes were prospectively

Key Points

• The Geriatric Surgery Verification (GSV) Pro-
gram promotes clinical standards to improve
perioperative care for older adults.

• Implementation of the GSV Program at a sin-
gle institution decreased length of stay for
older adults having inpatient surgery.

Why Does this Paper Matter?

This paper describes the results of implementing
the perioperative standards recommended by the
GSV Program. We demonstrate a reduced length
of stay for older adults having inpatient surgery
at a single institution. These data provide evi-
dence for the clinical and economic value of the
GSV Program.

1994 JONES ET AL.
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recorded as a composite of one or more major complica-
tions as defined by VASQIP (cardiac, pulmonary, renal,
infectious, and thromboembolic), 30-day mortality, and
length of stay. Geriatric specific variables for postopera-
tive outcomes were also collected prospectively. These
variables were defined by the Geriatric Surgery Pilot Col-
laborative data definitions and included the variables of
inpatient falls, postoperative delirium, functional status
at discharge, functional status 30 days postoperatively,
and living location 30 days postoperatively.6 The Univer-
sity of Colorado Institutional Review Board granted an
exemption for this secondary research study.

For a control group, a matched cohort of patients was
obtained through the national VASQIP database. Control
patients were matched by age and procedure (using the
Current Procedural Terminology [CPT] code). Patients
were matched in a 1:2 ratio to the control cohort in the
national VASQIP database. Cardiac surgery operations
were excluded due to differences in data collection in the
national VA quality data sets in comparison with
noncardiac operations.

Statistical analysis was performed using R, version 3.6.1.
Pre-, intra-, and postoperative variables were analyzed using
a Chi-square test for categorical variables and Student's t-
test for continuous variables. Nonparametric length of stay
data were analyzed as medians using the Mann–Whitney

U test. Logistic regression models were fit for each of three
binary outcomes of interest: postoperative death, return to
the operating room, and one or more major VASQIP com-
plications. A quasi-Poisson regression model was used for
length of stay. Covariates for all models were selected based
on significance of univariate comparisons. Covariates
included in the regression model were age, operation time,
American Society of Anesthesiologists (ASA) classification,
diagnosis of congestive heart failure, and >10% weight loss
in the 6 months before the operation.

RESULTS

A total of 162 patients with an average age of 80
± 5 years were included in the GSV Program's cohort.
These 162 patients represented all of the patients aged
75 years and older undergoing an inpatient operation
during the study time period. For the comparison group,
four participants from the study group were unable to be
matched in the national data set for age and CPT code;
therefore, a total of 158 patients from the study group
were included in the comparison analysis with the mat-
ched cohort of 308 patients in the control group.

Comparison of pre-, intra-, and postoperative vari-
ables for patients cared for by the GSV Program standards

FIGURE 1 Geriatric Surgery Verification flow through the perioperative phases of care

SINGLE INSTITUTION RESULTS AND ANALYSIS 1995
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versus the matched cohort is reported in Table 1. Age, pro-
cedure type, comorbidities, and operative times were simi-
lar in the two groups. For postoperative outcomes, the
rates of complications (p = 0.81) and 30-day mortality
(p = 0.62) were similar in the two groups. There was a dif-
ference in length of stay, with the GSV Program's group
having a mean length of stay of 3 days less compared with
the matched cohort (5.4 ± 4.8 vs. 8.8 ± 11.8, p < 0.01).
Because there were two patients in the control group with
prolonged length of stay outliers, the statistical analysis of
the length of stay variable included comparison using
median hospital days as a measure of central tendency to
account for the outliers. Comparing median length of hos-
pital stays found a 1.0-day reduction in length of stay in
the GSV Program's group (4 days [range 1, 31] vs. 5 days
[range 1, 86]; p < 0.01). Additional analysis was performed
removing the two high length of stay outliers from the
control group, with median length of stay remaining lower
in the GSV Program group (4.0 days [1.0,31.0]) versus con-
trol (5 days [1, 66]); p = 0.04. Geriatric specific outcomes

were also collected in the GSV Program's cohort (see
Table 2).

A multivariable, quasi-Poisson regression model was
fit for total length of stay to control for the following
covariates: age, operation time, ASA class, congestive heart
failure diagnosis, and preoperative weight loss. After con-
trolling for these factors, the relationship between the GSV
Program group and length of stay remained significant
(p < 0.01) independent of the effect of the covariates. The
incident rate for the GSV Program treated group was 0.59
(95% confidence interval: 0.46–0.74) times the incident rate
for the untreated group, indicating that the length of stay
of the GSV Program study group was 0.59 times the length
of stay of the matched control cohort.

DISCUSSION

The GSV Program is a national surgical quality initiative
aimed to improve the care of all older adults undergoing

TABLE 1 Geriatric Surgery

Verification (GSV) program managed

patients versus matched controls:

univariate analysis

Treated (n = 158) Control (n = 308) p value

Preoperative variables

Age (years) 80 ± 5 80 ± 5 0.96

Male gender (%) 157 (99.4%) 301 (97.7%) 0.36

Smoking 10 (6.5%) 32 (10.4%) 0.22

Congestive heart failure 7 (4.5%) 32 (10.4%) 0.03

History of CVA 7 (4.5%) 17 (5.5%) 0.81

Diabetes mellitus 35 (22.2%) 76(24.7%) 0.63

Dialysis dependent 3 (1.9%) 8 (2.6%) 0.91

10% Weight loss in 6 months 14 (8.9%) 14 (4.5%) <0.01

Disseminated cancer 4(1.3%) 2 (1.3%) 0.99

COPD 33 (21.3%) 64 (20.8%) 0.99

ASA Classification 0.07

2 19 (12.3%) 26 (8.4%) 0.25

3 95 (61.3%) 225 (73.1%) <0.01

4 and 5 41 (25.9%) 57 (18.5%) 0.07

Emergency case 34 (21.5%) 28 (9.0%) <0.01

Intraoperative variable

Operative time (min) 146 ± 108 146 ± 114 0.96

Postoperative variables

Length of stay (days)

Mean 5.4 ± 4.8 8.8 ± 11.8 <0.01

Median (range) 4 [1, 31] 5 [1, 86] <0.01

≥1 complication(s) 32 (20.3%) 58 (18.8%) 0.81

30-day mortality 4 (2.5%) 12 (3.9%) 0.62

Abbreviations: CVA, cerebral vascular accident; COPD, chronic obstructive pulmonary disease; ASA,
American Society of Anesthesiologists.

1996 JONES ET AL.
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inpatient operations. The current study provides prelimi-
nary data on the effectiveness of establishing the GSV
Program standards at a single institution. Implementing
the GSV Program's standards resulted in a 1-day decrease
in postoperative length of stay, an important clinical and
financial metric required to understand the impact of ini-
tiating a new surgical quality program.7 The reduction in
length of stay was found to be independent of age, ASA
classification, congestive heart failure, weight loss, and
operating room time.

Multiple, evidence-based geriatric specialty care pro-
grams exist for hospitalized medical patients. Existing
hospital care models that exemplify this geriatric-centric
strategy include the Hospital Elder Life Program and the
Acute Care for Elders program.8,9 There is a relative gap
in the literature specifically addressing geriatric inpatient

care models for surgical patients. Surgical patients are
unique from medical patients because many are admitted
for elective operations in contrast to medical patients
whom are mostly admitted for urgent unplanned condi-
tions. Improving perioperative care for older surgical
patients requires additional resources and planning,
including goals of care discussions and preoperative med-
ical optimization interventions. The new GSV Program
aims to comprehensively address and optimize all aspects
of the perioperative care of older adults undergoing inpa-
tient operations.

This study is important because it demonstrated a
1-day decrease in length of stay for patients cared for by
the GSV Program's care model. The GSV Program likely
contributed to reducing length of stay through two sepa-
rate mechanisms. First, the rigorous multidisciplinary
nurse-led rounding team required by the new geriatric
surgery standards proactively addresses discharge plan-
ning in addition to other clinical factors, which likely
contributed to earlier discharge including delirium pre-
vention, mobility enhancement, and functional preserva-
tion. Prior studies have reported that dedicated
management of geriatric specialty care issues beneficially
complements the care provided by the primary surgical
team.10,11,12,13 The second reason for a reduced length of
stay is potentially the preoperative multidisciplinary geri-
atric surgery decision-making conference. In this study,
the control group had two patients with long outlier
lengths of stay (the longest of which was 86 days). A
main goal of the interdisciplinary decision-making con-
ference is to avoid major operations in the most vulnera-
ble elderly patients, which would lead to excessively
prolonged hospital stays. The GSV program patients
largely avoided prolonged postoperative hospital stays,
which may be attributed to this new decision-making
process.

Important geriatric specific outcomes are reported in
this study in addition to traditional 30-day morbidity and
mortality. Statistical comparisons were not performed
because the national VASQIP data set does not collect
these geriatric specialty variables. However, these out-
comes in the GSV Program cohort compare favorably to
national peer-reviewed published data using the same
variable definitions. Compared with the American Col-
lege of Surgeons NSQIP Geriatric Surgery pilot data by
Berian JR et al, the GSV Program's patients had lower
rates of delirium (9.5% vs. 12.1%), decreased rates of new
or worsened decubitus ulcer (1.2% vs. 1.7%), and less
functional decline (18.5% vs. 42.9%).6 The implementa-
tion of the GSV program likely contributed to the
improvement in these outcomes as the delirium preven-
tion and functional preservation protocols were ordered
by the inpatient nurse rounding team in 71% of patients,

TABLE 2 Postoperative geriatric outcomes occurring with

Geriatric Surgery Verification (GSV) program standards of care

% (n) patients (n = 162)

Preoperative functional status

Independent 83.3% (135)

Partially dependent 11.7% (19)

Totally dependent 4.9% (8)

Outcomes during hospital stay

Inpatient fall 2.5% (4)

Postoperative delirium 9.3% (15)

New or worsened pressure ulcer 1.2% (2)

Outcomes at time of discharge

New mobility aid at discharge 21.0% (34)

New home health at discharge 19.1% (31)

Functional status at time of discharge

Independent 67.9% (110)

Partially dependent 24.7% (40)

Totally dependent 6.2% (10)

Outcomes 30 days postdischarge

Functional health 30 days post-op

At baseline 78.4% (127)

Below baseline 16.7% (27)

Improved from baseline 2.5% (4)

Living location 30 days post-op

Home 87.7% (142)

Hospital 1.9% (3)

Facility 8.0% (13)

Death 2.5% (4)

Note: Functional status definitions: independent, independent in all
activities of daily living (ADLs); partially, independent in >1 but <5 ADLs;

totally, dependent in all ADLs.

SINGLE INSTITUTION RESULTS AND ANALYSIS 1997
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suggesting that nurse-driven protocols themselves may
contribute to improving the surgical outcomes for geriat-
ric patients.14,15

There are four main limitations to this study. First,
this study reflects an ongoing quality initiative at a sin-
gle institution; a fact that makes the finding has lim-
ited generalizability. However, these preliminary data
may provide additional incentive to other hospitals for
implementation of the GSV program on a larger scale.
Second, the comparison cohort was derived from a
national database. Data from the national cohort have
heterogeneity in both patient population and data col-
lection in comparison with the patients at the GSV Pro-
gram's medical center. Third, implementation of the
GSV was found by an American College of Surgeon
national site visit team in June 2018 to be partially
compliant for the standards addressing comprehensive
geriatric screening of patients, initiating geriatric-
specific community outreach projects and improving
discharge education. These partial deficiencies were
actively addressed and corrected in the summer of
2018. Finally, the exclusion of cardiac operations from
this study due to national data collection difference is
unfortunate and provides a compelling population for
future analysis as more patients are accumulated in
our GSV study group.

Older adults require perioperative care that recog-
nizes and supports their unique physiologic and social
needs. The GSV Program is a novel national initiative
that aims to optimize the surgical care of older adults
undergoing major operations.4 The major finding of this
study is a 1-day reduction of hospital length of stay for
older adults being cared for with the GSV Program stan-
dards in comparison to a similar control group. Future
directions of this work should assess the program's effec-
tiveness after implementation at other similar VA facili-
ties and assessing improvement in patient-centered
outcomes including preservation of mental and physical
functions. By demonstrating a decreased length of stay,
these preliminary findings prove the clinical and finan-
cial value of the GSV Program.
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