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Abstract

Aim: To keep up with increases in pediatric visits to ur-
gent care (UC) centers, we used an online appointment
tool called “Save my Spot” (SMS). The study objective
was to examine the frequency of overall use of SMS to
schedule UC visits and identify differences in use by
sociodemographic characteristics and by UC setting
locations.

Design/Method: We performed a retrospective analysis
of pediatric UC visits to evaluate factors associated with
use of the SMS virtual queueing feature using descriptive
statistics, bivariate tests, and univariate logistic regression.

Results: Overall, 12,644/17,075 (74%) linked UC visits

used SMS. In univariate logistic regression, visits in-
volving younger children (0-2 years) had lower odds
of SMS use compared with visits involving older chil-
dren (3-17 years) (odds ratio [OR]=0.81; 95% confidence
interval [CI]: 0.75-0.87; p<0.0001). Visits involving
White patients had higher odds of SMS use compared
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with patients of other races (OR=1.72; 95% CI: 1.60-
1.85; p<0.0001). Visits involving patients with public
insurance had lower odds of SMS use compared with
patients with all other insurance types (OR=0.56; 95%
CI: 0.52-0.60; p<0.0001). SMS use also varied by UC
setting, with the urban site having lower odds of SMS
use compared with suburban sites (OR=0.51; 95% CI:
0.47-0.55; p<0.0001).

Conclusions: The results demonstrate significant dif-
ferences between SMS tool use by age, race, insurance
type, and UC setting, underlining the need for targeted
strategies to address these disparities and enhance the
SMS tool adoption across diverse patient demographic
groups.

Introduction
rgent care (UC) centers provide healthcare on a walk-
“in, no-appointment basis for acute illnesses or in-

juries that are not medical emergencies.! UCs may
have advantages over emergency departments (ED) in-
cluding lower visit costs, shorter wait times, and con-
venient locations."” These and other factors have in-
creased the demand for UCs and associated services.?
Consequently, the number of UCs in the United States
has increased from 8,676 in 2016 to almost 15,000 in
2024 with the highest rates of growth in suburban re-
gions.!*

Although UCs are often created to address the de-
mand for prompt care, UCs can experience flow issues
and long wait times when patients arrive at the same
time (eg, when the UC first opens for the day) or during
times when there is a high prevalence of infectious ill-
nesses (eg, during influenza season) or other illnesses
in the community.® To decrease wait times and improve
the efficiency of care in UCs, some UCs have developed
or adapted online appointment tools designed to help
patients and families schedule appointments for in-per-
son UC visits.®* However, the use of these tools requires
that families have online access to these systems and
the necessary level of healthcare information technol-
ogy literacy required to navigate these systems.

Although online appointments are designed to bene-
fit patients, they may also increase the digital divide in
healthcare seen among certain patient groups including
minorities, those with public insurance, those with
lower educational levels, and those living in certain set-
tings.”® These same individuals may especially benefit
from the use of pediatric UCs instead of EDs for their
children’s minor illnesses as individuals from these so-
ciodemographic subgroups often have higher rates of
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ED utilization if their children do not have a regular
pediatric primary care provider, if they have less stable
insurance, or if they have financial insecurity.!®!! Ho-
wever, the parent/guardian use patterns of online pedi-
atric UC visit appointment scheduling among individ-
uals with differing sociodemographic backgrounds are
unknown. Such information could be used to provide
education to these groups about the availability of con-
venient access to care to meet their children’s urgent
healthcare needs.

To bridge this gap, we examined the use of “Save My
Spot” (SMS), an online UC appointment system used
to improve the flow and decrease wait times in 5 UCs
that were part of a tertiary care children’s hospital. The
primary study objectives were to examine and compare
the frequency of use and nonuse of SMS overall, by so-
ciodemographic characteristics of patients, and by UC
center locations. The primary hypothesis was that over-
all use of SMS would be lower among racial minorities,
among those who had public insurance, and in UC
sites that were in urban regions compared to those in
suburban regions.

Methods

Study Design and Setting

This study was part of a larger mixed-methods study
involving a secondary data analysis of electronic med-
ical records (EMR). It included 0-17-year-old patients
who had UC visits at 1 of 5 UC sites at a large midwest-
ern Children’s Hospital, which has approximately
70,000 total annual UC visits. The location, setting
(urban or suburban), and times of operation are: 1)
main base hospital—urban location, open daily from 9
AM-12 AM,; 2) satellite—suburban location, open daily
12 PM-11 PM; 3) 3 stand-alone UC sites in suburban
locations, open Monday-Friday 6 PM-11 PM and Sat-
urday and Sunday 12 PM-7 PM.

Save My Spot Online Appointment Tool System

To improve flow and decrease wait times and crowding,
SMS was introduced in 2018 and is described in detail
elsewhere.!? Briefly, SMS is an app-based or webpage-
enabled application that allows parents to view and se-
lect their preferred UC time as soon as that UC opens.
A programmed algorithm based on the number of pa-
tients already being seen and available staffing dynam-
ically adjusts the available appointment times that pa-
tients can select.

Inclusion and Exclusion Criteria and EMR Review
Data for this secondary analysis was obtained in 2 steps.
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First, we identified all urgent care (UC) encounters
among patients aged 0-17 years across 5 UC sites be-
tween January 1 and December 31, 2022. Second, en-
counters were included in the final analytic dataset
only if the Epic EMR encounter could be reliably linked
to a corresponding record in the SMS scheduling tool.

Epic EMR data and SMS scheduling data for 2022 were
extracted, standardized (eg, name and date formatting),
and deduplicated prior to linkage. Probabilistic record
linkage was then performed using identifiers available
in both systems. The probabilistic linkage variables were
first name, last name, date of birth, and visit date; an
additional unique identifier was incorporated as a com-
parison field when available but was not required. These
variables were used to generate candidate Epic—-SMS pairs
and compute posterior match probabilities.

Record linkage was conducted in Splink (DuckDB
backend) using “link-only” mode. To limit the number
of candidate Epic-SMS pairs evaluated, we applied
blocking rules requiring exact agreement on first name
and allowing small differences in last name (Leven-
shtein distance <1). Comparison functions were speci-
fied for each linkage variable, including fuzzy string
comparisons for names (Levenshtein distance <2), near-
exact agreement for date of birth (distance <1), and
approximate agreement for visit dates. High-confidence
deterministic matches (exact agreement on first name,
last name, date of birth, and visit date) were used to
initialize m and u probabilities, after which Splink’s ex-
pectation-maximization algorithm was used to refine
parameter estimates and compute posterior match prob-
abilities.

Final match predictions were generated using a pos-
terior probability threshold of 0.6 and exported to a
timestamped CSV file. To ensure accurate patient-level
linkage for analysis, we applied a post-linkage verifica-
tion step and retained only matched pairs with exact
agreement on 4 required fields: first name, last name,
date of birth, and sex (Sex was used for verification be-
cause it was reliably available in the Epic EMR and pro-
vides an additional safeguard against false matches).
Matched pairs that did not meet this 4-field verification
requirement were excluded. The resulting linked dataset
represented unique patient encounters.

For all included encounters, sociodemographic and
setting variables were extracted from the Epic EMR, in-
cluding age (calculated at the time of visit), sex, race,
insurance type, UC setting, and whether SMS was used
(yes/no). Insurance type was collapsed into 3 categories:
public (eg, Medicaid, Medicare, other state/federal pro-
grams), commercial (eg, employer-sponsored or individ-
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ual private plans), and self-pay (uninsured/out-of-
pocket). Visit setting was consolidated into urban (main
base hospital UC) vs suburban (all other locations). The
Strengthening the Reporting of Observational Studies
in Epidemiology (STROBE) guidelines were followed.!3
The study protocol was approved by the hospital insti-
tutional review board (IRB# 2023-0143); a waiver of in-
formed consent was granted.

Statistical Analysis

Descriptive and inferential analyses were conducted to
examine factors associated with use of the SMS tool.
Continuous variables (eg, patient age) were summarized
using means and standard deviations and compared
between SMS users and non-users using 2-sample t-
tests. Categorical variables were summarized using
counts and percentages and compared using chi-square
tests of independence or Fisher’s exact tests, as appro-
priate. Associations between patient and setting char-
acteristics and SMS use were quantified using univariate
logistic regression models, reporting odds ratios (ORs)
with 95% confidence intervals (CI), with SMS use
(yes/no) as the dependent variable. For regression anal-
yses, categorical predictors were collapsed into a limited
number of clinically meaningtul groups to facilitate in-
terpretation and maintain consistent contrasts across
models. For example, insurance type was coded as pub-
lic (eg, Medicaid) versus all other insurance types (com-
mercial and self-pay). All statistical tests were 2-sided
with statistical significance defined as p<0.05. Analyses
were conducted in Python. We also note this as a limi-
tation, as collapsing categories may mask heterogeneity
within the all-other-insurance group.

Results

Table 1 shows the number and percentage of en-
counters with and without use of SMS by child sociode-
mographic characteristics and UC setting. In total,
17,075 UC encounters were successfully linked between
the Epic EMR and SMS datasets (analytic sample); of
these, 12,644 (74%) used SMS and 4,431 (26%) did not.
Encounters not included in the analytic sample prima-
rily reflect visits that could not be linked across datasets
due to missing or inconsistent linkage fields (eg, name,
date of birth, or visit date) or visits with no correspon-
ding SMS record. In Table 1, patient sex was not mean-
ingfully associated with SMS use when examined as
the proportion of each sex using SMS: 74.06% of female
patients used SMS (6,118/8,261) compared with 74.05%
of male patients (6,526/8,814). This is consistent with
the univariate logistic regression results showing no as-
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Table 1. Sociodemographic and Setting Characteristics of Patient Encounters With and Without Save My Spot

(SMS) Use
Patient Characteristics Overall N (%) :s(f/:i)SMS Big%l\;ot Use SMS P-value*
Patient Sex
Female 8,261 (48.38%) 6,118 (74.06%) 2,143 (25.94%) 0.99
Male 8,814 (51.62%) 6,526 (74.05%) 2,288 (25.95%)
Patient Age Groups (years)
0-2 5,243 (30.71%) 3,734 (71.22%) 1,509 (28.78%) < 0.0001
35 3,722 (21.80%) 2,794 (75.07%) 928 (24.93%) <0.0001
6-8 2,680 (15.70%) 2,015 (75.19%) 665 (24.81%) < 0.0001
9-11 2,114 (12.38%) 1,607 (76.02%) 507 (23.98%) <0.0001
12-14 1,834 (10.74%) 1,405 (76.61%) 429 (23.39%) < 0.0001
15-17 1,482 (8.68%) 1,089 (73.48%) 393 (26.52%) ¢ 0.0001
Patient Race
ﬁg:gg?\&m’?an and 32 (0.19%) 23 (71.88%) 9 (28.12%) 0.04
Asian 670 (3.92%) 536 (80.00%) 134 (20.00%) ¢ 0.0001
Black or African American | 3,246 (19.01%) 2,029 (62.51%) 1,217 (37.49%) €0.0001
Middle Eastern 63 (0.37%) 45 (71.43%) 18 (28.57%) 0.0014
Mixed Race 769 (4.50%) 572 (74.38%) 197 (25.62%) €0.0001
g?r::ng?:miiilzgﬁggr 18 (0.11%) 10 (55.56%) 8 (44.44%) 1.00
Not Recorded 541 (3.17%) 342 (63.22%) 199 (36.78%) <0.0001
White 11,736 (68.73%) 9,087 (77.42%) 2,649 (22.58%) <0.0001
Patient Insurance
Public (eg, Medicaid) 7,148 (41.86%) 4,819 (67.42%) 2,329 (32.58%) €0.0001
All other 9,927 (58.14%) 7,825 (78.82%) 2,102 (21.18%) €0.0001
Urgent Care Setting
Main Urban Hospital 4,656 (27.27%) 2,978 (63.97%) 1,678 (36.03%) €0.0001
Suburban Hospital 5,331 (31.22%) 4,337 (81.35%) 994 (18.65%) €0.0001
Suburban Urgent Care1 | 2,234 (13.08%) 2,014 (90.15%) 220 (9.85%) €0.0001
Suburban Urgent Care 2 | 1,987 (11.64%) 1,846 (92.90%) 141 (7.10%) <0.0001
Suburban Urgent Care 3 | 2,867 (16.79%) 1,469 (51.24%) 1,398 (48.76%) 0.18
*Bold faced print signifies p<o.o5

sociation between patient sex and SMS use (OR=1.00;
95% CI: 0.93-1.07; p=0.99). Examining patient age, the
average age was 6.23 years, with children in the SMS
parental users group being slightly older on average
(6.32 years) compared to nonusers (5.96 years). Parents
of younger children (aged 0-2 years) had lower SMS
use than parents of children aged 3-17 years. SMS use
differed by patient race; in the regression analysis, visits
involving White patients had higher odds of SMS use
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than visits involving patients of other races. Further-
more, we observed differences in SMS use by insurance:
the proportion of encounters using SMS was lower
among those with public insurance (67.42%) than
among those with all other insurance types (78.82%)
(Table 1; p<0.0001). Lastly, use of SMS varied notably
by UC setting with higher use among patients at sub-
urban sites (except for 1 site) compared to the urban,
main hospital UC.
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Table 2. The Results of Univariate Logistic Regression Showing Variables Associated With Use of Save My Spot

(SMS)
Characteristic Used SMS Did Not Use SMS Odds Ratio p-value*
N (%) N (%) (95% Confidence Interval)
Patient Sex 6,118 (35.8%) 2,143 (12.6%) B
Female vs Male 6,526 (38.2%) 2,288 (13.4%) 1.00 (0.93-1.07) 0-99
Patient Age Group 3,734 (21.9%) 1,509 (8.8%) _ €0.0001
Age 0-2 Vs 3-17 years 8,910 (52.2%) 2,922 (17.1%) 0.81(0.75-0.87)
Patient Race 9,087 (53.2%) 2,649 (15.5%) _
White vs Others 3,557 (20.8%) 1,782 (10.4%) 1.72 (1.60-1.85) ¢0.0001
Patient Insurance 4,819 (28.2%) 2,329 (13.6%) B
Public vs All Other Insurance | 7,825 (45.8%) 2,102 (12.3%) 0.56 (0.52-0.60) <0.0001
Urgent Care Site o o
Main Urban Hospital vs 4 2’222 ((176.46/‘[”/)) ;’678 &96')81@)) 0.51 (0.47-0.55) €0.0001
Suburban Urgent Care sites | 2’ 56.6% 753 (16.1%
* Bold faced print signifies p<o.o5 Note: Odds ratios and 95% confidence intervals are from univariate logistic regression models with SMS use (yes/no) as the
outcome. Predictors were coded as follows: sex=female vs male; age=o0-2 vs 3-17 years; race=White vs all other race categories; insurance=public (eg,
Medicaid) vs all other insurance types (commercial and self-pay); and urgent care site=main urban hospital vs the 4 suburban sites (suburban hospital and
suburban urgent care #1-#3). Two-sided p-values are shown.

Table 2 presents the association between various pa-
tient characteristics and the use of SMS, emphasizing
the OR with 95% CI and p-values. For patient sex, there
was no significant difference in SMS use between en-
counters involving female and male patients. Although
the bivariate comparison showed a small difference in
SMS use by patient sex, patient sex was not associated
with SMS use in univariate logistic regression (OR=1.00;
95% CI: 0.93-1.07; p=0.99). When examining patient
age, parents of younger children (0-2 years) were sig-
nificantly less likely to use SMS compared to parents of
older children and teenagers (3-17 years), with an OR
of 0.81 (95% CI: 0.75-0.87; p<0.0001). Regarding pa-
tient race, parents of White patients were more likely
to use SMS compared to parents of patients from other
racial backgrounds (OR=1.72; 95% CI: 1.60-1.85;
p<0.0001). For patient insurance type, parents whose
children had public insurance (eg, Medicaid) had lower
odds of using SMS compared to parents of children
with other types of insurance (OR=0.56; 95% CI: 0.52-
0.60; p<0.0001). Concerning UC setting, parents of pa-
tients visiting the urban site had significantly lower
odds of using SMS compared to those at the suburban
sites (OR=0.51; 95% CI: 0.47-0.55; p<0.0001).

Discussion

This study found sociodemographic and urban vs sub-
urban setting differences in SMS use across pediatric
UC visits. Because SMS is used by a parent/guardian
but our dataset contained patient- and visit-level char-
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acteristics (not parent/guardian demographics), the as-
sociations reported here should be interpreted as dif-
ferences in SMS use by patient characteristics. SMS use
was higher for visits involving children aged 3-17 years
compared with 0-2 years (OR, 0.81; 95% CI, 0.75-0.87,
for 0-2 vs 3-17 years) and higher for White patients
compared with non-White patients (OR, 1.72; 95% CI,
1.60-1.85). Visits involving children with public insur-
ance had lower odds of SMS use compared with all
other insurance types (OR, 0.56; 95% CI, 0.52-0.60).
We did not observe a meaningful association between
patient sex and SMS use (OR, 1.00; 95% CI, 0.93-1.07).

These age findings align with national patterns of
pediatric UC utilization in 2022,* which show higher
UC visit rates among older children, particularly ages
12-17 years (30.3%) and 6-11 years (26.6%). One pos-
sible explanation is opportunity and familiarity: Fam-
ilies who use UC more frequently may have more ex-
posure to site communications and workflows (eg,
signage, discharge instructions, portal messages) that
advertise SMS, making them more likely to adopt it
over time. In addition, visits for older children may be
easier to schedule in advance (eg, fewer unpredictable
infant/toddler presentations), and parents/guardians of
school-aged children may have greater incentive to
minimize time away from school and work by using a
“save my spot” feature. These explanations are hypoth-
esis-generating, as we did not measure prior UC use,
SMS awareness, or reasons for choosing SMS.

The higher SMS use rates observed in this study
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“The lower uptake of SMS among
publicly insured visits is
concerning as children with
public insurance would benefit
from the same appointment
system that SMS offers.”

among patients who were White or patients who did
not have public insurance aligns with prior work which
examined UC use rates in 2019.' This work reported
that overall UC use rates were highest among non-His-
panic White children (29.2%) vs non-Hispanic Black
or Hispanic children (24.9% and 22.6%, respectively)
and highest among children with private insurance
(27.6%), followed by children with public insurance
(25.2%) and children who did not have insurance
(19.3%).1> We observed higher SMS use at the suburban
sites than at the urban site. However, because we did
not perform multivariable adjustment, this site-level
difference may reflect differences in patient mix across
sites (eg, insurance type, race/ethnicity, and age distri-
bution) rather than an independent effect of site.
Rates of pediatric UC visits in the U.S. have increased
from 21.6% in 2021 to 28.4% in 2022.1* These increased
rates are due to a number of reasons including the need
for fast, convenient, and cost-effective care for acute ill-
nesses that may not need to be evaluated in an ED set-
ting.'® Thus, hospitals and insurance companies may
find UCs an alternative site for providing care due to
these and other reasons. Some past research has reported
higher UC usage among parents with higher educational
levels and higher incomes.!> Parent/guardian character-
istics (eg, sex, education, income, language, and digital
access) were not available in our data; therefore, we can-
not directly attribute differences in SMS use to specific
parental characteristics. However, we observed lower
SMS use among children with public insurance, which
is important as insurance type is often used as a proxy
for socioeconomic status in health services research.!”
Accordingly, the lower rates of SMS usage observed
among publicly insured patients may be associated with
underlying social determinants of health, including dif-
ferences in parent/guardian education, household in-
come, health literacy, English proficiency,'” and access
to reliable broadband internet and internet-enabled de-
vices.!® The lower uptake of SMS among publicly insured
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visits is concerning as children with public insurance
would benefit from the same appointment system that
SMS offers. Further, children with public insurance may
utilize EDs more often than those with private
insurance,’ and these ED visits may incur higher costs
than UC visits for many nonemergent pediatric con-
ditions.?® This difference is concerning from both an
equity and health-system perspective. If publicly insured
families are less able to access or use SMS, they may be
less likely to realize the time-saving and logistical benefits
of scheduled UC visits. Further, differences in awareness
of SMS, comfort with online scheduling, ability to plan
ahead (eg, work schedule flexibility, transportation con-
straints), and prior experiences with the health system
may also contribute. From an implementation perspec-
tive, these results suggest that outreach and enrollment
support tailored for publicly insured families (eg, multi-
lingual messaging, in-clinic assistance, simplified work-
flows) may help reduce barriers to using SMS. Thus, im-
proving awareness of and access to SMS (eg, targeted
communication, language-accessible materials, and in-
clinic enrollment support) may be an important strategy
to reduce barriers for publicly insured families.

Limitations

This study has several limitations. First, this was an obser-
vational analysis of routine operational data; therefore,
the reported ORs reflect associations between patient/visit
characteristics and SMS use and should not be interpreted
as causal. Second, because analyses were limited to uni-
variate logistic regression, we could not adjust for potential
confounding among correlated predictors. In particular,
UC site is likely associated with patient race/ethnicity
and insurance (and other unmeasured socioeconomic
factors), so the observed associations for site, race, and
payer may not represent independent effects. Third, the
analytic sample included only visits that could be linked
between the Epic EMR and SMS datasets; visits that could
not be matched were excluded, which may introduce
selection bias if linkable encounters systematically differed
from those not linkable. Fourth, the primary outcome
was use of SMS, and we did not have the operational
timestamps needed to evaluate whether SMS affected
UC throughput (eg, appointment request time, arrival
time, time to first provider, total length of stay) or to
account for visit complexity and volume (eg, chief com-
plaint, tests/procedures, diagnoses, disposition, site cen-
sus). Fifth, SMS use is a parent/guardian decision, yet our
analysis relied on child/patient demographics available
in the EMR; therefore, these findings should be interpreted
as associations with patient- and visit-level characteristics
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“Overall, this analysis highlights
differences in SMS use by patient
age, race, insurance category,and

UC setting. Targeted
Implementation and outreach
strategies may help reduce
disparities in SMS adoption
across patient groups.”

rather than direct measures of parent/guardian charac-
teristics. This represents a key limitation and highlights
the need for future work that includes parent-level meas-
ures (including education, income, health literacy, lan-
guage/digital-access variables, awareness of SMS) to better
understand and address barriers to SMS use. Finally, sev-
eral predictors were collapsed for regression analyses (eg,
race and payer groupings), which may mask heterogeneity
within categories and should be considered when inter-
preting results. Future studies that include linkage to
operational timestamps and parent/guardian character-
istics could better assess the impact of SMS on wait times
and equity in access to digital scheduling.

Conclusions

Overall, this analysis highlights differences in SMS use
by patient age, race, insurance category, and UC setting.
Targeted implementation and outreach strategies may
help reduce disparities in SMS adoption across patient
groups. Although this study did not measure wait times,
throughput, or clinical quality or outcomes, future studies
should assess whether broader and more equitable SMS
uptake is associated with improvements in operational
efficiency and care processes in pediatric UC.
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