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Introduction: The COVID-19 pandemic caused a disruption in the usual primary care services offered
and received by patients. The objective of this study was to compare the impact of family medicine
appointment cancellations on hospital utilization metrics both before and during the COVID-19 pan-
demic within a family medicine residency clinic.

Methods: This study is a retrospective chart review of cohorts of patients with a family medicine
clinic cancellation who presented to the emergency department during a similar time period before
and during the pandemic (March-May of 2019 vs March-May 2020). The patient population studied has
multiple chronic diagnoses and prescriptions. Hospital admission, hospital readmission, and length of
stay for hospitalizations during these periods were compared. The impacts of appointment cancella-
tions on the emergency department presentation with subsequent inpatient admission, readmission,
and length of stay were examined using generalized estimating equation (GEE) logistic or Poisson
regression models to account for the lack of independence between patient outcomes.

Results: A total of 1878 patients were included in the final cohorts. Of these patients, 101 (5.7%) pre-
sented to the emergency department and/or hospital in both 2019 and 2020. An increased odds of readmis-
sion was associated with family medicine appointment cancellation regardless of year. The effects of
appointment cancellations were not associated with admissions or length of stay between 2019 and 2020.

Conclusion: Between the 2019 and 2020 cohorts, appointment cancellations were not associated
with significant differences in likelihood of admission, readmission, or length of stay. A higher
risk of readmission was associated with patients with a recent family medicine appointment can-
cellation. ( J Am Board Fam Med 2023;36:339–343.)
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The importance of primary care to both individual
patient health and the overall health care system
has been well-documented in recent decades.

Both increased primary care physician supply1

and continuity2 are associated with decreased overall
mortality. Studies have noted the association of lower
hospitalizations and decreased health care costs with
increased primary care continuity,3 increased primary
care access,4 and stronger primary care systems.5

Overall, robust primary care has been associated with
improved patient health outcomes as measured by
numerous indicators.6,7

Catastrophes such as natural disasters cause dis-
ruption of life and community resources, including
access to primary care, including appointments
with family physicians. Multiple studies have dem-
onstrated negative health effects are indirectly asso-
ciated with natural disasters that cause disruption in
the access or continuity of primary care.8–10 While
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a pandemic similar to the SARS-CoV-2 virus has
not occurred in nearly a century, the virus’ drastic
impact on daily life raised concerns that disruptions
in primary care services may yield negative impacts
on patient health. Observational trend analysis dem-
onstrated fewer than usual outpatient visits during
the early pandemic.11,12 A decrease in hospital admis-
sions through the emergency department was noted
during the pandemic and raised the hypothesis that
patients may have deferred necessary care potentially
leading to worse health outcomes in the future.13

With the importance of primary care, in particular
family medicine, on patient health, changes in primary
care delivery and utilization in the COVID-19 era
warrant further consideration to understand the associ-
ated impacts and consequences more fully. To that
end, we examined the association of family medicine
appointment cancellations on hospital utilization met-
rics both before and during the COVID-19 pandemic.

Methods
Data for this study were obtained from the elec-
tronic health records of adult patients from a family
medicine teaching clinic within a large academic
medical center. The cohort for this study included
adult patients at least 18 years old with at least 1
clinic visit over the preceeding 2 years who pre-
sented to the emergency department (ED) druing 1
of the following 2 time periods: 03/15/2019 to 05/
31/2019 (prepandemic) or 03/15/2020 to 05/31/
2020 (during pandemic).

Based on an individual chart review, patients
were classified as having had a recent family medi-
cine appointment cancellation if the cancellation
occurred during the time period studied and before
their ED presentation. “No-shows” were counted
as an appointment cancellation since they still rep-
resented a lack of receipt of expected or scheduled
primary care. Differences between the 2019 and
2020 cohorts were assessed using chi-squared tests
for categorical variables and t test for continuous
variables. Since several patients appeared in both
the 2019 and 2020 cohorts, the association between
appointment cancellations on the inpatient admis-
sions, readmission, and length of stay were
determined using generalized estimating equa-
tion (GEE) logistic or Poisson regression models
to account for the potential lack of independence
between patient outcomes. Interaction terms between
appointment cancellations and cohort year were

included to determine whether the effect of appoint-
ment cancellations at admission changed between
2019 and 2020.

All models were fit using an independence correla-
tion structure and robust errors were used to estimate
confidence intervals. Models were adjusted for age,
race/ethnicity, marital status, insurance status, the pres-
ence of psychiatric, substance abuse, or chronic pain
diagnoses, and the number of prescribed medications.

This project was determined to be exempt by the
University of Florida’s IRB.

Results
A total of 1878 patients were included in the final
cohorts. Of these patients, 101 (5.7%) presented to
the ED in both 2019 and 2020. [Table 1] A signifi-
cant decrease in ED presentations between the 2
groups occurred. Demographic informaion such as
age, race, insurance status, and marriage status were
similar. The rate of hospital admissions, rate of
readmissions, recent telemedicine appointments,
number of medications, and number of diagnoses
were higher in the pandemic group compared with
the patients in the prepandemic group.

The results of the regression analysis measur-
ing the association of appointment cancellations
on inpatient outcomes are presented in Table 2. In
the unadjusted analyses, an association between
appointment cancellations and inpatient admission
was observed. However, this association was not
present in adjusted analyses. An association between
family medicine appointment cancellations and an
increased odds of readmission was observed in both
unadjusted and adjusted analyses. No association
between appointment cancellations and length of
stay was observed.

The association between appointment cancella-
tions on readmissions was not statistically differ-
ent between 2019 and 2020, suggesting that the
COVID-19 pandemic did not influence this relation-
ship. [Table 3] However, a statistically significant
reduction in the association between appointment
cancellations and hospital admissions was observed
between groups. Stratified analyses of the relation-
ship between appointment cancellations and admis-
sions did not show an association in 2019 (OR=1.36,
95% CI: 0.96 – 1.94) or 2020 (OR=0.63, 95% CI:
0.40 – 1.01) individually, suggesting that this observed
change may be a statistical artifact.
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Discussion
No differences in the association between family
medicine appointment cancellations and admission,
readmission, or length of stay were found between
the 2019 and 2020 patient cohorts. As such, these
results suggest that appointment cancellations were
not associated with a greater or lesser likelihood of
admission, readmission, or length of stay during the
COVID-19 pandemic versus earlier time periods.

Despite the lack of difference between cohorts, a
statistically significant difference observed between
appointment cancellations and hospital readmis-
sions was noted. In an overall analysis, patients with

a recent family medicine appointment cancellation
had 2.01 times the odds of experiencing a hospital
readmission. Previous research into the association
between appointment cancellations or no-shows
has focused on inpatient admissions, readmissions,
and/or ED visits among diabetic,14,15 asthmatic,16

and HIV17 patients specifically. Among a more gen-
eral population, patients who no-show have been
shown to be more likely to use the ED and/or
require hospitalization.18,19 To our knowledge, no
one has evaluated whether recent primary care
appointment cancellations are associated with

Table 1. Descriptive Statistics for the ED Patient Population in Spring 2019 and Spring 2020

2019 2020

p-Valuen 1220 658

Recent Appointment Cancellations 289 (23.7%) 160 (24.3%) 0.805
Inpatient Admissions 267 (21.9%) 184 (28.0%) 0.004
Inpatient Readmissions 42 (15.8%) 30 (16.7%) <0.001
Average Length of Stay in Days (Median; IQR) 3 (5) 3 (4) 0.157
Mortality 11 (0.9%) 10 (1.5%) 0.325
Recent Telemedicine Appointments 0 (0%) 54 (8.2%) <0.001
Age (Mean; S.D.) 47.2 (52.5) 47.2 (16.7) 0.989
Race
Non-Hispanic White 448 (36.8%) 256 (39.4%) 0.377
Non-Hispanic Black 693 (57.0%) 357 (54.9%) 0.311
Hispanic 47 (3.9%) 22 (3.4%) 0.667
Other 32 (2.3%) 23 (2.3%) 0.354

Marriage/Life Partner 329 (27.1%) 174 (26.9%) 0.850
Insured 1112 (91.4%) 586 (90.0%) 0.166
Psychiatric Diagnosis 788 (64.8%) 444 (68.2%) 0.228
Substance Abuse Diagnosis 545 (44.8%) 312 (47.9%) 0.276
Chronic Pain Diagnosis 262 (21.5%) 128 (19.7%) 0.331
Number of Medications (Median; IQR) 16 (20) 18 (21) 0.016
Number of Diagnoses (Median; IQR) 58 (61) 68 (64) <0.001

Abbreviations: SD, standard deviation; IQR, Interquartile range; ED, emergency department.

Table 2. Odds/Rate Ratios and 95% Confidence

Intervals for the Relationship Between Appointment

Cancellations and Hospital Utilization Metrics

Unadjusted Adjusted*

Inpatient Admissions 1.56 (1.23, 1.98) 1.03 (0.78, 1.36)
Inpatient Readmissions 2.09 (1.22, 3.60) 2.01 (1.12, 3.61)
Length of Stay† 0.99 (0.80, 1.23) 0.90 (0.71, 1.13)

*Models adjusted for age, race/ethnicity, marital status, insurance
status, the presence of psychiatric, substance abuse, or chronic
pain diagnoses, and the number of prescribed medications.
†Rate ratios from Poisson regression model.

Table 3. Interaction Coefficients and 95% Confidence

Intervals for the Effect of Primary Care Appointment

Cancellations on Hospital Utilization Metrics Between

2019 and 2020

Unadjusted Adjusted*

Inpatient Admissions 0.61 (0.37, 0.99) 0.43 (0.24, 0.77)
Inpatient Readmissions 0.58 (0.21, 1.63) 0.58 (0.19, 1.74)
Length of Stay† 0.82 (0.53, 1.28) 0.75 (0.44, 1.28)

*Models adjusted for age, race/ethnicity, marital status, insurance
status, the presence of psychiatric, substance abuse, or chronic
pain diagnoses, and the number of prescribed medications.
†Results from Poisson regression model.
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higher odds of readmission among a family medi-
cine patient population. If the statistically signifi-
cant association between recent family medicine
appointment cancellations and odds of readmission
found in this study involving one family medicine
clinic within a larger academic medical center holds
true in broader, more generalizable populations,
health systems could potentially identify patients at
higher risk for readmission earlier than other asso-
ciated variables allow.

Of note, inpatient admissions, readmissions, num-
ber of medications, and number of diagnoses were all
greater in the 2020 cohort than in 2019. These dif-
ferences were statistically significant but not con-
trolled for any potential confounding factors. While
these differences were not more fully evaluated in
this study, they do raise questions of whether there
may have been a difference in acuity of the patients
in the 2020 versus 2019 cohorts irrespective of any
recent family medicine appointment cancellation.

Several limitations to this study are present. We
did not consider the reason behind an appointment
cancellation. Thus, we were unable to evaluate if spe-
cific types of cancellations (facility-canceled, patient-
canceled, or no-show) had differing associations. This
represents a potential area for future study. In relation
to not considering the reason for cancellation, it
is possible that some patients missed or canceled app-
ointments due to being admitted or readmitted at that
time. In addition, the time period evaluated was rela-
tively short at two and a half months for each year. As
mentioned, several variables (Table 1) were signifi-
cantly different between the two cohorts and could
have impacted the results noted. Finally, the patient
population consisted of patients from one family med-
icine residency clinic and one emergency department.

In conclusion, when family medicine patient
cohorts with an appointment cancellation were
compared before and during the COVID-19 pan-
demic, there was no significant difference in hospital
admission, readmission, or length of stay between
groups. However, a higher risk of readmissions was
associated with patients with a recent family medi-
cine appointment cancellation both before and dur-
ing the pandemic.

To see this article online, please go to: http://jabfm.org/content/
36/2/339.full.
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