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Abstract

Introduction: Adult patients discharged from the emer-
gency department (ED) with tachycardia have been
shown to be at short-term risk of increased morbidity
and mortality. We aimed to identify if a similar associ-
ation exists in adult patients discharged with tachycar-
dia from an urgent care (UC) clinic.

Methods: We conducted a retrospective cohort study
of all adult visits where the patient was discharged from
a single site UC clinic from 2016-2022. In the study,
106,676 adult patient visits were included. Patients were
divided into 2 groups: tachycardic (last recorded heart dic (last recorded heart rate of <100 BPM). Primary out-
rate =100 beats per minute [BPM]); and non-tachycar- comes were return visit to the UC or ED within 7 days
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Figure 1. Patient Encounter Exclusion Process
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of discharge and hospital admission within 7 days dis-
charge.

Results: Statistically significant differences were noted
between the tachycardic and non-tachycardic groups
for return visits to UC or ED (11.67% vs 8.5%, p<0.0001)
and hospital admissions (0.91% vs 0.38%, p<0.0001).
This corresponded to 1.46 greater odds that tachycardic
patients would have a return visit to either UC or the
ED within 7 days of discharge compared to non-tachy-
cardic patients. The odds ratio (OR) for hospital admis-
sion within 7 days was 2.86 when comparing tachycar-
dic to non-tachycardic patients.

Discussion: Patients discharged from the UC clinic with
a heart rate >100 BPM had significantly higher odds of
returning to either the UC or ED and being admitted
to the hospital within 7 days of discharge from the
index UC visit.

Introduction

eart rate (HR) is used in the risk stratification criteria
H of many acute-care guidelines utilized in urgent care

(UC) clinic settings based on evidence extrapolated
from research conducted among emergency department
(ED) patients. Examples of how HR is used to risk stratify
patients for various life-threatening conditions include
the Systemic Inflammatory Response Syndrome score/

38 JUCM The Journal of Urgent Care Medicine | June 2024

sepsis criteria, Pneumonia Severity Index score, and Pul-
monary Embolism Rule-Out Criteria score.!” Each of
these criteria utilize an upper limit HR, which, if a pa-
tient exceeds, results in a “point” going towards a higher
overall risk associated with the condition of concern.

Tachycardia in patients age 18 and older is defined
as a heart rate greater than 100 beats per minute (BPM).
There are many forms of tachycardia, and tachycardia
can result from a heterogenous mix of underlying eti-
ologies including arrhythmias, myocarditis, acute cor-
onary syndrome, pulmonary emboli, hypoxemia, hy-
poglycemia, dehydration/hypovolemia, sepsis, anemia,
medication and stimulant use, alcohol withdrawal, anx-
iety, pain, and fever.®

Being discharged from the ED with abnormal vital
signs has been associated with increased short-term
morbidity and mortality, with 1 study correlating it
with higher rates of unanticipated death at 7 days.’
Vital signs, including HR, are highly dynamic and vary
continuously throughout each day and phase of life,
with the threshold for being “abnormal” ill-defined.
However, it is of great clinical utility to have an easily
assessable biomarker if it can be used to identify patients
at risk for serious adverse outcomes. 1! Additional ED-
based studies have demonstrated that tachycardia was
the most common abnormal vital sign among adults
who experienced an unanticipated death within 7 days
after an ED visit.1#13

Given the concerning association between ED dis-
charge of tachycardic patients and increased short-term
morbidity and mortality in adult patients, we aimed to
identify if a similar correlation existed in adult patients
discharged with tachycardia from a UC clinic. Such an
association would be especially valuable in the UC set-
ting as vital signs are among the few objective pieces of
clinical data available to UC clinicians. Additionally,
the UC setting represents an increasingly common site
of care for patients with undifferentiated symptoms;
clinicians in this setting are often forced to evaluate
patients with great rapidity. Therefore, any quickly avail-
able objective data point that might suggest that a pa-
tient is at increased risk of a short-term adverse outcome
would be valuable for the assurance of UC patient safety.

Methods

Project methodology was reviewed by the Denver
Health and Hospital Authority Quality Improvement
Committee, authorized by the Colorado Multiple In-
stitutional Review Board at the University of Colorado,
Denver, and given a waiver after being determined non-
human subject research.
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Table 1. Patient Demographic Characteristics of Included Urgent Care Visits by Tachycardic and Non-Tachycardic

Cohort, as Well as Unique Patient Characteristics

Total Encounters HR 2100 HR <100 Total Patients
N 106,676 (%) 12,283 (%) 94,393 (%) 45,862 (%)
Sex
Female 66,138 (62.0%) 7,555 (61.51%) 58,583 (62.06%) 25,674 (55.98%)
Male 40,504 (37.97%) 4,724 (38.46%) 35,780 (37.91%) 20,171 (43.98%)
Unknown/Other 34 (0.03%) 4 (0.03%) 30 (0.03%) 17 (.03%)
Age Category
18-25 19,794 (18.56%) 2,826 (23.01%) 16,968 (17.98%) 9,799 (21.37%)
26-35 23,287 (21.83%) 2,962 (24.11%) 20,325 (21.53%) 10,914 (23.80%)
36-45 21,599 (20.25%) 2,704 (22.01%) 18,895 (20.02%) 9,108 (19.86%)
46-55 18,096 (16.96%) 1,907 (15.53%) 16,189 (17.15%) 7,158 (15.61%)
56-65 14,407 (13.51%) 1,307 (10.64%) 13,100 (13.88%) 5,383 (11.74%)
66+ 9,493 (8.9%) 577 (4.7%) 8,916 (9.45%) 3,500 (7.63%)

Ethnicity/Race

NH - White

19,896 (18.65%)

Hispanic 77,057 (72.23%) 8,302 (67.59%)
NH - Al/AN 937 (0.88%) 155 (1.26%)

NH - Asian 3,278 (3.07%) 361 (2.94%)
NH - Black 4,143 (3.88%) 517 (4.21%)

NH - Native Hawaiian 48 (0.04%) 9 (0.07%)

NH - Other Pacific Islander| 53 (0.05%) 5 (0.04%)

2,779 (22.62%)

68,755 (72.84%)
782 (0.83%)
2,917 (3.09%)
3,626 (3.84%)
39 (0.04%)

48 (0.05%)
17,117 (18.13%)

31,286 (68.22%)
335 (0.73%)
1,498 (3.27%)
1,960 (4.27%)
22 (0.05%)

28 (0.06%)
9,929 (21.65%)

NH - OMUD
OMUD ethnicity

76 (0.62%)
79 (0.64%)

570 (0.53%)
694 (0.65%)

361 (0.79%)
443 (0.97%)

494 (0.52%)
615 (0.65%)

** N - number; HR - heart rate; Al - American Indian; AN - Alaskan Native; NH - non-Hispanic; OMUD - other/missing/unknown/decline.

This is a retrospective cohort study utilizing the elec-
tronic health record data (EHR) at our single site UC
center, the Federico F. Pefia Southwest Urgent Care
Clinic (PUCC). PUCC is a Federally Qualified Health
Center located in a largely Hispanic neighborhood af-
filiated with Denver Health and Hospital Authority
(DHHA). DHHA is an urban safety-net health system,
serving one-third of the population of Denver, com-
prised of a safety-net hospital, 10 federally qualified
community health centers, and 19 school-based clinics.

Primary analysis included adult patients (age 18 and
older) who presented to PUCC between the dates of
April 18, 2016 (date clinic opened), and December 31,
2022. We excluded patient encounters for whom no
HR was recorded in the EHR and encounters for patients
who were referred immediately to an ED by the UC
provider. The remaining encounters represented pa-
tients who were discharged home, and those were di-
vided into 2 groups: those with a last recorded heart
rate of 2100 bpm (“tachycardic”); and those with a last
recorded HR <100 bpm (“non-tachycardic”) (Figure 1).
Predetermined primary outcomes for each of these
groups included a combined outcome of return visit to
either a UC clinic or ED within the DHHA system within
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7 days and hospital admission at DHHA within 7 days.
The predetermined secondary outcome was death
within 7 days, which was assess based on Colorado
public health records and EHR data collaboration as
described by Simpson et. al.™

Statistical analyses were performed using encounter-
based data, which meant that multiple visits by the same
patient were all treated as discrete, separate encounters.
To account for repeated visits, generalized estimating
equations were used with logit link function to model
each individual patient visit, while accounting for the
correlation of outcomes in the same patient. Univariate
chi-squared values are reported for each of the demo-
graphic variables in the final model. Demographic vari-
ables included for analysis were sex, age, and
ethnicity/race and were based on the information gath-
ered during the first encounter in the included period.

Results

In total, there were 106,676 included UC encounters
during the study period, which occurred among 45,862
unique patients. Demographic characteristics between
the tachycardic and non-tachycardic patient encounter
groups were not statistically analyzed (Table 1). When
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Table 2. Odds Ratios for Return Visits to an Urgent Care Clinic or Emergency Department and Hospital Admission
Within 7 Days of Initial Urgent Care Visit by Multivariable Analysis for Tachycardia With Covariates of Sex, Age,

and Ethnicity/Race

Return Visit Odds Ratio (95% Cl, p-value)

Hospital Admission Odds Ratio (95% Cl,
p-value)

Tachycardic vs Non-Tachycardic

1.46 (1.36-1.56, p<0.0001)

2.86 (2.29-3.56, p<0.0001)

Sex: Female vs Male

0.9 (0.85-0.94, p<0.0001)

0.71 (0.58-0.86, p=0.0006)

Increasing Age

1.006 (1.004-1.007, p<0.0001)

1.04 (1.04-1.05, p<0.0001)

Ethnicity/Race: NH White vs non-NH White

0.94 (0.88-1.003, p=0.0601)

0.76 (0.58-0.99, p=0.0423)

Cl - Confidence Interval; NH - non-Hispanic

holding all other factors constant, there were significant
differences between the tachycardic and non-tachycar-
dic groups for the odds of return visits to either a UC
clinic or ED within 7 days (11.67% vs 8.5%) and hospital
admission within 7 days (0.91% vs 0.38%). There were
only 11 deaths within 7 days of UC discharge among
the entire cohort (1 in the tachycardic group [0.01%]
and 10 in the non-tachycardic group [0.01%]). Given
the extreme rarity of this outcome, statistics were not
analyzed on this outcome.

In the multivariable analysis controlling for the effects
of sex, age, and ethnicity/race to examine return visits
to either an UC or ED within 7 days of the initial UC
visit, the odds that a tachycardic patient would return
was 1.46 times higher (OR=1.46 [95% CI, 1.36 — 1.56],
p<0.0001) than the odds a non-tachycardic patient
would return. In the multivariable analysis controlling
for the effects of sex, age, and ethnicity/race, examining
hospital admissions within 7 days of the initial UC
visit, the odds that a tachycardic patient would be ad-
mitted were 2.86 times higher (OR=2.86 [95% ClI, 2.29
- 3.56], p<0.0001) than non-tachycardic patients. Indi-
vidual odds ratios for the covariates of sex, age and eth-
nicity/race were also calculated (Table 2).

Discussion

Among the over 100,000 adult patient encounters re-
viewed from our UC clinic, we found that patients who
were discharged from the UC with tachycardia had in-
creased rates of return visits to UC and ED settings as
well as increased rates of hospital admission within the
subsequent week. The number of deaths among this co-
hort of patients was too few to determine if there was a
significant difference in risk of death among patients in
each group. Further studies, ideally larger and multi-
center, are needed to determine if any association exists
between tachycardia at discharge from UC and mortality
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given how rare of an occurrence short-term mortality is
following a UC visit. Our finding of increased odds of
return visit and hospital admission is consistent with
previous studies showing increased risk of return visits,
morbidity, and death in patients discharged from an
ED setting with abnormal vital signs.*!3

While not the primary covariates of interest, the de-
mographic covariates included in our analyses did sig-
nificantly affect the odds of the primary outcomes oc-
curring. Both male sex and increasing patient age were
significantly associated with increased odds of both UC
or ED revisit and hospital admission. Non-Hispanic
White patients had the lowest relative odds of admission
within 7 days and a trend toward lower rates of revisit
compared with the other ethnicities/races. Increasing
age and Hispanic ethnicity have previously been shown
in the ED literature to correlate to increased return
visits, whereas male sex has a lower rate of return visits
in the ED literature.!s-”

This study sought to determine if a similar association
existed between adverse clinical outcomes and the pres-
ence of tachycardia at discharge from the UC clinic.
The potential clinical implications of these findings are
significant. First, this suggests clinical utility for UC
providers to be attentive to the HR of patients and, in
the cases of tachycardia, repeat the measurement to de-
termine if the HR is remaining persistently elevated.
Persistent tachycardia and/or tachycardia upon dis-
charge appears to be a risk factor for increased short-
term healthcare utilization, a finding that has also been
demonstrated in studies of discharged ED patients.!820
Increased rates of return visits to UC clinics and EDs, as
well as hospital admissions, may additionally increase
the financial burden to both patients and the healthcare
system. Further research is needed to determine how
tachycardia at UC discharge might best be addressed to
optimize patient safety.
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Limitations

There are several limitations to the findings of our study.
First, our analysis was performed among patients seen
at a single UC clinic within 1 healthcare system; this
may limit the ability to generalize these findings to
other UC practices and other geographic locations. For
instance, the included study population of the UC clinic
during the study period was nearly 73% Hispanic; this
may not reflect the demographics of other UC clinics.
Additionally, the data does not include UC or ED return
visits and admissions that may have occurred outside
of our healthcare system. This was a retrospective
grouped analysis, and there was no matching between
tachycardic and non-tachycardic cohort patients. While
we included demographic covariates, there may be other
factors including clinical conditions such as fever, co-
morbid conditions, access to primary care, etc. that may
impact the findings. Given the retrospective design,
there was no standardization for the number of times
vital signs were recorded, and therefore, the true value
for patients’ HR at the time of UC discharge was extrap-
olated from the last HR data point entered by the clinical
staff. Finally, UC or ED visits after discharge were used
as a surrogate for adverse outcomes and short-term mor-
bidity, however, this may not always be the case. The
reason for UC or ED utilization after the index visit was
not available, and therefore, it is unclear to what extent
these may have been expected revisits (eg, wound check,
suture removal, etc.) vs revisits related to morbidity as-
sociated their condition or other complications.

Conclusion

Patients discharged from the UC clinic with a HR >100
BPM were found to have a significantly higher odds of
returning to the UC or visiting the ED within 7 days as
well as higher odds of being admitted to the hospital
within 7 days compared to patients with a HR <100
BPM when discharged from UC. B

Manuscript submitted January 29, 2024; accepted May 7,
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