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presenting to an academic nononcologic urology practice.

MATERIALS AND
METHODS
This is a prospective study of individuals ages ≥65 years presenting to a nononcologic urology
practice between December 2015 and November 2016. All individuals had a Timed Up and Go
Test (TUGT, where a slower TUGT time of ≥15 seconds is suggestive of frailty. TUGT times,
race (white vs nonwhite), and other clinical data were extracted from the electronic medical
record using direct queries. Multivariable logistic regression was used to identify the association
between race and slower TUGT times while adjusting for age, gender, number of medications,
body mass index, and number of urologic diagnoses.
RESULTS
 Among the 1715 individuals in our cohort, 33.9% were of nonwhite race and 15.3% had TUGT
≥15 seconds. A higher percentage of nonwhite individuals had TUGT times ≥15 seconds com-
pared to white individuals (23.6% vs 11.1%, P <.01). TUGT times ≥15 seconds were significantly
associated with nonwhite race after adjusting for clinical factors (adjusted odds ratio 2.5, 95% con-
fidence interval 1.8-3.3).
CONCLUSION
 Among older adults presenting to an academic nononcologic urology practice, nonwhite race was
associated with increased odds of frailty. A greater understanding of the relationship between race
and frailty is needed to better address the needs of this vulnerable population. UROLOGY 127:
19−23, 2019. Published by Elsevier Inc.
Themajority of urologic procedures are performed in
patients ages 65 and older, 20% of whom are con-
sidered to be frail.1-3 Frailty, a measure of height-

ened susceptibility to poor health outcomes in response to
stressors, has been well documented to be independently
associated with poor urologic postoperative outcomes
including higher rates of complications, prolonged length
of hospital stay, and higher rates of discharge to skilled or
assisted nursing facilities.2-4

While measuring frailty allows clinicians to account for
important nondisease specific characteristics, it does not
take into account other essential factors also known to be
associated with poor health outcomes such as race. Prior
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work has demonstrated that nonwhite race is indepen-
dently associated with increased risk of in-hospital mortal-
ity, postoperative infections, and urinary, gastrointestinal,
and cardiovascular complications.5 Race serves as a proxy
for nonbiological influences, incorporating more nuanced
components such as socioeconomic factors and other
social determinants which may negatively impact health.6

While both race and frailty are each independent and
dynamic factors with known associations with poor health
outcomes, little is known about the association between
the two among patients presenting for nononcologic uro-
logic care.

In order to address this knowledge gap, we used data
from the University of California, San Francisco Geriatric
Urology Database (UCSF GUD). This is a prospective
database inclusive of all individuals ages 65 and older pre-
senting to our academic nononcologic urology practice
and includes the Timed Up and Go Test (TUGT) as a
measure of frailty. Characterizing the interaction between
race and frailty may elucidate potential targets for inter-
vention and provide more focused methods to reduce
disparities in vulnerable populations. Findings from this
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study will improve our understanding of the relationship
between frailty and race, laying the groundwork for future
improvements in urologic outcomes.
MATERIALS AND METHODS

Patients and Database
This study uses data from the UCSF GUD from December 2015
to November 2016. This is an Institutional Review Board
approved database that prospectively collects data on all adults
ages 65 and older presenting to our academic nononcologic urol-
ogy clinical practice. Data are regularly extracted from the elec-
tronic medical record using extract, transform, and load
sequences via the clinical data reporting database (Clarity) and
data mart (Cogito). Details regarding data extraction have been
previously published.7,8

Outcomes
The UCSF GUD is a unique urologic database in that it prospec-
tively incorporates the TUGT, a validated proxy measure of
frailty.7,9 The TUGT is administered to all individuals ages 65
and older presenting to our academic nononcologic urology prac-
tice for a new patient visit, return patient visit, or office-based pro-
cedure. It is administered at the beginning of the visit along with
the vital signs. Patients are informed, with the use of an inter-
preter if needed, that they are doing a timed test as part of their
vitals which gives a sense of their physical fitness. The TUGT
consists of the time needed for a person to rise from a seated posi-
tion in a chair, walk 3 meters to a mark on the floor, turn around
and walk back to the chair, then sit down. This measure includes
the assimilation of many different tasks, including understanding
and following directions, walking speed, balance, and core
strength. Based on the time it takes the individual to complete
this task, the TUGT categorizes an individual as “fast” (≤10 sec-
onds), “intermediate” (11-14 seconds), or “slow” (≥15 seconds),
corresponding to “not frail”, “intermediately frail”, or “frail”.9 Indi-
viduals who are nonambulatory (ie, in a wheelchair or gurney) are
unable to perform the TUGT and are excluded from the analyses.

Covariates
Race was abstracted from the UCSF GUD and categorized as
either “white” or “nonwhite” due to limited sample sizes within
each self-reported racial group. Nonwhite race was inclusive of
Asian, Black/African American, Native Hawaiian/Pacific
Islander, American Indian/Alaska Native, and other. Race was
self-reported by the patient at time of evaluation. “Other” was
assigned if the patient declined to provide race information or
the patient was unavailable to provide the information at the
time of enrollment. Additional characteristics including age
(65-70, 71-75, 76-80, >80), gender, number of medications, and
urologic diagnoses (based on categories previously published)
were abstracted from the medical record.7 Body mass index
(BMI) was included as an additional measure of health and
comorbidity. In concordance with prior work number of medica-
tions was used as a proxy for comorbidity, which could not be
accurately abstracted from the medical record.7,8

Statistical Analysis
Summary characteristics were presented as means with standard
deviations or as numbers with percentages, where appropriate.
Characteristics were compared using t tests or chi square tests
with 2-sided P values. Multivariable logistic regression was used
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to identify factors associated with TUGT ≥15 seconds, a surro-
gate measure of frailty, as the dependent variable. Independent
variables included age, gender, race, number of medications, and
number of urologic diagnoses. A 2-way linear prediction plot
was generated to graphically represent the univariable linear
regression model between mean TUGT times and patient age.
Results were stratified by race and displayed with 95% confi-
dence intervals. A sensitivity analysis was performed using all
self-reported race categories to evaluate the impact of the ‘other’
race category on the estimates for the association between race
and TUGT scores ≥15. A second sensitivity analysis excluded
the ‘other’ race category to evaluate the impact of the ‘other’
race category on the estimates for the association between race
and TUGT scores ≥15. In both analyses, race groups including
Asian, Black/African American, and American Indian/Alaska
Native remained significantly associated with TUGT scores ≥15
(Supplemental Tables 1). A P value <.05 was statistically signifi-
cant. Analyses were performed using STATA 14.3 software
(College Station, TX).
RESULTS
There were a total of 1715 individuals ages ≥65 years with
complete data during our study period. Nonwhite individuals
comprised 33.9% of the cohort, 40.3% of whom self-identified
as Asian, 13.3% as Black/African American, and 3.4% as
Native Hawaiian/Pacific Islander (Table 1). Nonwhite older
individuals tended to be slightly older (74.1 § 6.91 years com-
pared to 73 § 6.2 years, P <.01), had a higher percentage of
females (27.5% compared to 22.0%, P = .01), and slower aver-
age TUGT times (13.2 § 8.4 vs 10.5 § 4.6 seconds, P <.01)
with a higher percentage having “slow” TUGT times (23.6%
compared to 11.1%, P <.01). The total number of medications
and urologic diagnoses did not significantly differ between
groups (P = .2 and P = .1, respectively).

Results of the univariable and multivariable logistic regression
models showing factors associated with slow TUGT times (≥15
seconds) are shown in Table 2. In the multivariable logistic
regression, nonwhite race was statistically significantly associated
with TUGT times ≥15 seconds (odds ratio 2.5, 95% confidence
interval 1.8-3.3, P <.001) after adjusting for age, gender, number
of medications, BMI, and number of urologic diagnoses. Older
age, female gender, BMI, number of medications, and number of
urologic diagnoses also had significant associations with TUGT
times ≥15 seconds. When stratified by race, mean TUGT scores
were significantly higher at all ages for nonwhite individuals
compared to white individuals (P <.01) (Fig. 1).
DISCUSSION
Our study demonstrated that nonwhite individuals have
slower TUGT times compared to white individuals
(23.6% compared to 11.1% with TUGT ≥15 seconds,
respectively). Nonwhite race was significantly associated
with slower TUGT times (odds ratio 2.5, 95% confi-
dence interval 1.8-3.3), even after adjusting for other
factors such as age, gender, BMI, number of medications,
and number of urologic diseases. Our findings also dem-
onstrated that nonwhite individuals have slower TUGT
times compared to white individuals, across all age
groups studied among individuals presenting for care at a
UROLOGY 127, 2019



Table 1. Demographic characteristics for cohort overall and stratified by race (n = 1715)

Characteristic
Overall Cohort
(N = 1715)

White
(N = 1134)

Nonwhite
(N = 581) P Value

Age (mean § SD) 73.4 § 6.5 73 § 6.2 74.1 § 6.9 <.01
Age group (in years), n (%)
65-70 689 (40.2%) 467 (41.2%) 222 (38.2%) <.01
71-75 493 (28.7%) 346 (30.5%) 147 (25.3%)
76-80 272 (15.9%) 176 (15.5%) 96 (16.5%)
>80 261 (15.2%) 145 (12.8%) 116 (20.0%)

Gender, n (%)
Male 1305 (76.1%) 884 (78.0%) 421 (72.5%) .01
Female 410 (23.9%) 250 (22.0%) 160 (27.5%)

Race, n (%)
White/Caucasian 1134 (66.1%) 1134 (100.0%) - <.01
Asian 234 (13.6%) - 234 (40.3%)
Black/African American 77 (4.5%) - 77 (13.3%)
Native Hawaiian/Pacific Islander 20 (1.2%) - 20 (3.4%)
American Indian/Alaska Native 7 (0.4%) - 7 (1.2%)
Other 242 (14.1%) - 243 (41.9%)

Total number of meds per person
(mean § SD)

7.7 § 5.5 7.6 § 5.4 7.9 § 5.5 .2

BMI (mean § SD) 27.1 § 4.9 27.3 § 4.76 26.7 § 5.1 <.01
Total number of urologic diagnoses

per person (mean § SD)
1.3 § 0.8 1.3 § 0.9 1.4 § 0.8 .1

Stones/ureteral obstruction/ureteral
stricture

289 (16.9%) 200 (17.6%) 89 (15.3%) .2

Male general urology 410 (23.9%) 305 (26.9%) 105 (18.1%) <.01
LUTS/BPH/retention/nocturia 530 (30.9%) 309 (27.2%) 221 (38.0%) <.01
Urinary tract infection 158 (9.2%) 101 (8.9%) 57 (9.8%) .5
Urinary incontinence 209 (12.2%) 143 (12.6%) 66 (11.4%) .5
Urgency/frequency/OAB 261 (15.2%) 165 (14.6%) 96 (16.5%) .3
Male urethral disease 137 (8.0%) 93 (8.2%) 44 (7.6%) .7
Neurogenic bladder 65 (3.8%) 53 (4.7%) 12 (2.1%) <.01
Hematuria 172 (10.0%) 94 (8.3%) 78 (13.4%) <.01
Female reconstruction 34 (2.0%) 19 (1.7%) 15 (2.6%) .2

TUGT time in seconds (mean § SD) 11.4 § 6.3 10.5 § 4.6 13.2 § 8.5 <.01
TUGT time category, n (%)
Fast (≤10 s) 963 (56.2%) 728 (64.2%) 235 (40.5%) <.01
Intermediate (11-14 seconds) 489 (28.5%) 280 (24.7%) 209 (36.0%)
Slow (≥15 s) 263 (15.3%) 126 (11.1%) 137 (23.6%)
nononcologic urology practice and that this difference
became more pronounced with older age.
This is the first study to investigate the association

between race and frailty, as measured by slower TUGT
times, in a nononcologic cohort. Both race and TUGT
times serve as surrogate variables for various unmeasur-
able factors. While there is no current consensus on
how best to measure frailty, TUGT times have been
shown to be closely associated with frailty and age.7

Independent of age, slower TUGT times/frailty are
thought to reflect factors such as impaired mobility, a
reduced physiologic reserve to respond to stressors, and
accrued deficits in multiple organ systems over time.10-
12 Race has been shown to be associated with differen-
ces in socioeconomic status, access to and receipt of
healthcare, and reflects the differences in lifetime expo-
sures due to social environment.13,14 Although inde-
pendent from one another, both race and frailty reflect
the consequences of complex interactions between var-
ious genetic, physiologic, and environmental influences
over one's lifespan.
UROLOGY 127, 2019
Our findings demonstrate the association between
race, a proxy for nonbiological influences, and frailty, yet
little is known of the character of this relationship. In a
study of community-dwelling individuals aged 65 years
or older, education, decreasing social resources, and poor
quality of life were found to be associated with increased
frailty.15 These findings suggest the impact of frailty may
be influenced by social determinants known to be associ-
ated with racial disparities in outcomes.14 While identifi-
cation of these interactions is beyond the scope of this
study, our findings support the hypothesis that these
independent concepts of race, as a social construct, and
frailty may in fact harbor a commonality which has not
previously been examined. Further investigation with
focus on the granular differences in social determinants
and its interconnectivity with frailty may lay the ground-
work for holistic approaches to reducing disparities in
vulnerable populations.

Our study shows an association between race and lon-
ger TUGT times persists across the age spectrum, which is
congruent with prior literature. A previous study used the
21



Table 2. Logistic regression models predicting TUGT time >15 seconds

Univariable Multivariable

Characteristic Value OR 95% CI P Value OR 95% CI P Value

Age group (in years) 65-70 Ref - Ref -
71-75 1.9 1.3-2.9 <.01 2.1 1.3-3.2 <.01
76-80 5.0 3.3-7.6 <.01 4.6 2.9-7.3 <.01
>80 9.4 6.3-14.0 <.01 9.9 6.3-15.5 <.01

Gender Male Ref - Ref -
Female 2.4 1.9-3.2 <.01 2.3 1.6-3.1 <.01

Race White Ref - Ref -
Nonwhite 2.5 1.9-3.2 <.01 2.5 1.8-3.3 <.01

Number of medications 1.1 1.0-1.1 <.01 1.1 1.0-1.1 <.01
BMI (per 1-unit increase) 1.0 0.9-1.0 .4 1.0 1.0-1.1 .01
Number of urologic
diagnoses per person

1.6 1.4-1.9 <.01 1.4 1.2-1.7 <.01
US National Health and Nutrition Examination Survey
to explore the relationship between age and frailty over
one's lifespan. The authors measured frailty using the
Frailty index and compared scores of those younger than
65 years to those older than 65 years. They demonstrated
a significant correlation between age and frailty with both
age groups.16 Similar to this study, another used TUGT
times as a proxy for frailty but instead focused on the asso-
ciation with postoperative outcomes for patients undergo-
ing elective cardiac and cardiac operations. Within both
groups they noted a significant difference in TUGT times
as age increased.9 Our findings not only support the find-
ing that frailty increases with age but also suggest that the
magnitude of this relationship may be influenced by race,
independent of age.
Our study should be considered with certain limita-

tions in mind. First, our findings represent the experi-
ence of a single academic nononcologic urology practice,
which may affect the generalizability of the findings.
Because our center is a tertiary referral center, our study
cohort may represent sicker or more frail individuals
than those seen in other practices. However, our patient
Figure 1. Relationship between mean TUGT time and age,
stratified by race

————White
− − − − − Nonwhite.
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population is likely similar to those in other academic
institutions and novel in its evaluation of frailty in a
nononcologic urology practice. Further studies among
other types of urology practices are warranted in order to
assess the generalizability of our findings. Second, our
study uses one measure of frailty, the TUGT, which has
been shown to be susceptible to false positives of
frailty.17 Unfortunately, there is no 1 perfect measure of
frailty that is agreed upon by all clinicians and research-
ers. We feel that the TUGT is an ideal measure for this
purpose, as it is a quick and easy test to administer during
clinical care that has demonstrated association with
postoperative complications and 1-year mortality among
surgical populations.9 Lastly, additional detail of socio-
economic factors such as education, household income,
health literacy, allostatic stress, and social network of
study participants may provide more nuanced informa-
tion about how these factors differ between groups and
impact one's risk of frailty. Further evaluation with
detailed data on socioeconomic factors, lifestyle habits
such as smoking, and social determinants of health may
offer more nuanced information on the interactions
between race, social determinants, and frailty risk. Lastly,
the design of our study limits our ability to comment on
causal pathways between race and frailty, limiting our
investigation to identifying significant associations
between these factors. Despite this shortcoming, we
strongly feel that this is an excellent starting point to
make these observations and future research is needed to
further disentangle and explore these findings.
CONCLUSION
Among older adults presenting to an academic nononco-
logic urology practice, nonwhite race is associated with
increased frailty across all age groups studied. Our findings
suggest a relationship between social determinants and
unmeasured physiologic factors that has not been previ-
ously described. Understanding the influence of the inter-
action between race and frailty may provide future targets
for intervention and focused methods to reduce disparities
in vulnerable populations.
UROLOGY 127, 2019



SUPPLEMENTARY MATERIALS
Supplementary material associated with this article can

be found in the online version at https://doi.org/10.1016/
j.urology.2019.02.024.
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