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Introduction
The COVID-19 pandemic has fundamentally changed healthcare delivery and how patients seek medical care in the United
States. Possibly due to concerns related to social distancing and
fear of contracting the virus, studies have demonstrated
decreased utilization of medical services including preventative
care, elective procedures, and emergency room visits.1-3 These
decreases in healthcare utilization were seen while healthcare
systems were rapidly implementing telehealth and remote
visits.4-6 While the proportion of telehealth visits has overall
decreased and stabilized in recent months compared to its peak
earlier in the pandemic, telehealth utilization remains significantly higher compared to pre-pandemic levels.7
The negative impact on patient utilization of healthcare services
as well as the increased uptake of telehealth services during the
pandemic are well-characterized. However, there is limited data
on the impact of the pandemic on outpatient referral patterns to
specialists and how referral patterns differ between in-person
and telehealth visits. We describe changes in total number and
rates of outpatient referrals to specialists during the pandemic
compared to before. Additionally, we describe the differences
in referral rates among in-person, televisit, and telephone
encounters during the pandemic.
Materials and Methods
This cross-sectional study was conducted at a large academic
center-based healthcare network which included over 200
ambulatory practices throughout Southern California. All outpatient consultation referrals placed 3/1/2020-8/31/2020 were
abstracted from the electronic medical record. To account for
seasonal variations, referrals from 3/1/2019-8/31/2019 were
also abstracted as the comparator group. We collected, the type
of encounter originating the referral in person, office visit, tele
video visits, or telephone encounter and the consulting specialty
to which the referral was placed. Televisit was defined as
encounters conducted through remote video visit portal.
Total number of outpatient encounters was retrieved from our
Telehealth dashboard maintained by our institution’s Office of
Health Informatics and Analytics. The dashboard records the
total number of outpatient encounters by encounter type (inperson, televisit, telephone). Rates of outpatient referral was

calculated monthly and reported as number of referrals per 1000
outpatient encounters for our analysis.
Rates of outpatient referrals were compared between 2019 and
2020 and amongst the three encounter types in 2020. For these
analyses, data from March to May from both years were
excluded and only data from June to August, when the number
of outpatient encounters relatively stabilized during the pandemic, were included. When comparing rates of referrals for the
three encounter types, in-person encounter was used as the
control group and individually compared to televisit and
telephone encounters. Chi-square test or Fisher’s exact test was
used for statistical analysis. Fisher’s exact test was used for
cases with small samples sizes when the expected cell count
was less than 5. STATA, version 16 (StataCorp LLC) was used
for the analysis. Internal Review Board review was not required
as this project was conducted as a quality improvement
initiative and patient level protected health information (PHI)
was not accessed.
Results
Decline in Outpatient Referrals
A decrease in the total number of outpatient referrals was
observed from the onset of the pandemic (Figure 1). The total
number of referrals declined to a nadir of 5967 referrals in April
2020, a 66.8% decrease compared to April 2019, and steadily
increased to 16552 referrals in August 2020, though still not
reaching pre-pandemic levels.
Number of referrals generated from in-person encounters
followed a similar trajectory, nadiring in April 2020, followed
by gradual increase in number of referrals through August
2020. Conversely, referrals generated from televisits and
telephone encounters increased in 2020 compared to 2019. The
number of referrals generated from televisits was highest in
May 2020, accounting for 42.0% of total referrals. The number
of referrals generated from telephone encounters was highest in
April 2020, accounting for 15.3% of total referrals.

Decline in Outpatient Encounters
Total number of outpatient encounters also dipped significantly
with the pandemic, with nadir of 129952 encounters in April, a
35.5% decrease compared to the year prior (Figure 2a). Total
encounters then gradually increased to a peak that exceeded
pre-pandemic levels in June 2020, followed by a slight decline
in the following months. A similar trajectory was observed
when stratified to in-person encounters only where the number
of total encounters reached a nadir of 49199 in April (75.6%
decrease from the year prior) and peaked in June 2020 (Figure
2b). Conversely, sharp increases were observed for televisit and
telephone encounters with the onset of the pandemic, peaking
in April at 66686 (27570.5% increase) and 14067 (7342.9%
increase) for televist and telephone encounters, respectively.
(Figure 2c, 2d). Following April, total number of encounters
decreased for both encounter types but remained above prepandemic levels.
Decline in Rates of Outpatient Referrals
The rates of referrals sharply declined at the onset of the
pandemic, with a nadir April 2020 at 48.18 referrals/1000
encounters, followed by a steady recovery up to 83.98
referrals/1000 encounters by August 2020. A similar trend was
observed with in-person visits with a nadir of 37.01
referrals/1000 encounters in April 2020 followed by gradual
recovery. Rates of referrals sharply increased at the onset of the
pandemic for televisit and telephone encounters, peaking in
May 2020 at 68.35 referrals/1000 encounters for televisit
encounters and in August 2020 at 116.1 referrals/1000 visits for
telephone encounters.
Rates of Outpatient Referrals 2020 vs 2019
Overall, rate of referrals was lower in 2020 compared 2019
(74.95 vs 86.70 referrals/1000 encounters; p<0.001) (Table 1).
Referrals to 9 out of 15 specialties saw a statistically significant
decrease in rates of referrals in 2020 compared to 2019, with
surgery experiencing the largest absolute decrease at minus
3.99 referrals/1000 visits. Referrals to behavioral health (6.52
vs 6.20 referrals/1000 encounters; p<0.001) was the only
specialty that saw a statistically significant increase in rates of
referrals in 2020 compared 2019.
Rates of Outpatient Referrals Amongst Encounter Types
Compared to in-person encounters, the rates of referrals were
lower for televisits (79.74 vs 57.77 referrals/1000 encounters;
p<0.001) and higher for telephone encounters (79.74 vs 112.08
referrals/1000 encounters; p<0.01) (Table 2). Referrals to 8 out
of 15 specialties were lower with televisits compared to inperson encounters with surgery having the largest absolute
difference in rates of referrals at minus 8.30 referrals/1000
encounters. Referrals to behavioral medicine was the only
specialty with a higher rate of referrals with televisit encounters
compared to in-person encounters (7.60 vs 6.04 referrals/1000
encounters; p<0.001). Rates of referrals to 7 out of 15 special-

ties were higher with telephone visits compared to in-person,
with medicine seeing the largest absolute difference of plus
16.45 referrals/1000 encounters. Rates of referrals to 2 out of
15 specialties were lower with telephone visits compared to inperson, with dermatology having the largest absolute decrease
of minus 3.53 referrals/1000 encounters.
Discussion
Our study found the total number and rates of outpatient
referrals abruptly decreased with the onset of the pandemic
followed by a steady recovery but not to pre-pandemic levels
by the end of our study period 6 months into the pandemic. This
is notable, because with increased uptake of televisit and
telephone encounters, total number of outpatient encounters
recovered to pre-pandemic levels by June 2020 in our cohort,
suggesting that the persistently low number of referrals is not
simply due to a decrease in the denominator. Studies have
demonstrated that routine patient care has been compromised
or delayed due to the pandemic,8-10 and our study suggests that
referrals to specialty care has similarly been negatively affected
by the pandemic.
Our analysis showed referrals to almost all specialties
decreased post-pandemic compared to the pre-pandemic period.
Notably, referrals to surgery saw the biggest decline in rates of
referrals. This finding is not surprising, as many elective
surgical cases were cancelled or postponed during the study
period, and decreases in surgical consults and cases during the
pandemic are well documented in the literature.11-13 Other
studies have also shown decreased number of patients seen in
specialty clinics including neurology and dermatology.14-16
These studies are however limited due to their short study
period and focus on a single specialty. Our study demonstrated
that the negative effects of the pandemic were still seen 4 to 6
months into the pandemic across a wide spectrum of specialties.
Behavioral health was one exception which saw an increase in
the number and rate of referrals in 2020 compared to 2019. This
observation is consistent with reports of increased mental health
burden experienced by the population during the pandemic. A
study by Cseisler et al. reported 40.9% of adults reported at
least one adverse mental health or behavioral health condition,
including 10.7% of them who seriously considered suicide.17
Additionally, a study by Ettman et al reported prevalence of
depression symptoms was 3-fold higher during the pandemic
compared to prior to the pandemic.18 As the pandemic unfolds,
the need for increased access to mental health services is
expected and ongoing efforts are needed to ensure that our
patients’ mental health needs are adequately met.
Our study also showed that compared to in-person visits, rates
of referrals were significantly lower with televisit encounters
but significantly higher with telephone encounters. For televisits, the lower rates of referrals may be explained by selection
bias as patients with more serious conditions that would require

specialty referrals may have been more likely to have their
appointments scheduled as an in-person visit. A possible
explanation for the high rates of referrals with telephone
encounters is that patients scheduled for telephone visits may
have been biased towards elderly patients with greater comorbidities needing specialty referrals but were unable to navigate
a televisit encounter due to difficulty with technology.
Additionally, patients with greater provider continuity may
have been preferentially scheduled as a telephone visit rather
than televisit or in-person, and physicians may have felt more
comfortable making clinical decisions without visualizing the
patient. Further studies evaluating patient-level and providerlevel factors are needed to better understand referral patterns
amongst the three encounter types.

patient level data was not included in the study thus we were
not able to assess factors such as comorbidities or chief
complaints that may have influenced the rates of referrals
amongst the different encounter types. Third, our analysis of
referral rates from May through August 2020 may not be
reflective of the referral patterns that we are seeing presently. A
study by Commonwealth Fund reported rates of outpatient
visits to many specialties have recovered or exceeded prepandemic levels by October 2020.7 A similar trajectory may
have been observed in our cohort of patients. Fourth, we do not
have data on whether patients completed the referral or not, so
our data do not necessarily reflect whether the patient received
specialty care.
Conclusion

Inequities in access to telephone and televisit care based on
racial and socioeconomic factors have been previously reported
with minorities and low-income patient population experiencing decreased in utilization of remote visits.1,19-20 It is
unclear if these factors influence rates of referrals and if these
same factors apply to our cohort of patients. Nonetheless, the
differences in total number and rates of referrals seen in our
study do raise the question if racial and socioeconomic factors
contributed to the differences observed amongst the three
encounter types. As we anticipate telehealth to continue to play
a major role in our healthcare system even after the resolution
of the pandemic,21 better understanding referral patterns of the
different encounter types will be essential to ensure equitable
access to specialty care.
Our study has number of limitations. First, the study was
conducted at a single healthcare network in Southern California
and thus generalizability may be limited, particularly with
healthcare organizations with different payment models or
organizations from other regions in the nation that were
differentially affected by the COVID-19 pandemic. Second,

Our study demonstrated that both total number and rate of
referrals significantly decreased with the onset of the pandemic
with differential rates of referrals observed by different
specialty and encounter types. We notably identified an
increased rate of referral to behavioral health despite referrals
to most other specialties decreasing significantly since the start
of the pandemic. We additionally identified that referral rates
were significantly lower with televisit encounters while higher
with telephone encounters compared to in-person visits. Additional studies are needed to better characterize referral patterns
of remote visits so that health administrators and policy makers
could appropriately make decisions and allocate resources to
ensure that patients continue to receive appropriate access to
specialty care as we navigate through the pandemic.
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Figure 1: Total number of monthly referrals by encounter type

Figure 2a-d: Rates of referrals by encounter type
Table 1: Rates of referrals to different specialties by year
2019
(Total # encounters=609820)

2020
(Total # of encounters = 655329)

Surgery
Medicine
Rehab and therapy

Total referrals (N)
13719
11905
6827

Rate
(referrals/1000
encounters)
Total referrals (N)
22.50
12129
19.52
11669
11.20
4884

Rate
(referrals/1000
encounters)
p-value
18.51
<0.001
17.81
<0.001
7.45
<0.001

Dermatology

5275

8.65

4753

7.25

<0.001

Behavioral health
Procedures
Other
Obstetrics gynecology

3778
3596
2762
2569

6.20
5.90
4.53
4.21

4274
3384
3045
2648

6.52
5.16
4.65
4.04

0.021
<0.001
0.329
0.131

Neurology
Pain

1724
509

2.83
0.83

1727
445

2.64
0.68

0.039
0.001

Optometry

99

0.16

74

0.11

0.018

Interventional radiology

96

0.16

60

0.09

0.001

Radiation oncology
Anesthesia
Imaging
Any specialty

7
4
0
52870

0.01
0.01
0.00
86.70

17
2
3
49114

0.03
0.00
0.00
74.95

0.062
0.365
0.095
<0.001

Table 2: Rates of referrals to different specialties by encounter type
In person
(Total # encounters = 474209)

Televisit
(Total # encounters = 165684)

Telephone
(Total # encounters = 15436)

Surgery
Medicine

Total
referrals (N)
9722
8600

Rate
(referrals/1000 Total
encounters)
referrals (N)
20.50
2021
18.14
2535

Rate
(referrals/1000
encounters)
p-value
12.20
<0.001
15.30
<0.001

Total referrals Rate
(referrals/1000
(N)
encounters)
p-value
386
25.01
<0.001
534
34.59
<0.001

Dermatology

3886

8.19

795

4.80

<0.001

72

4.66

<0.001

Rehab and therapy

3855

8.13

916

5.53

<0.001

113

7.32

0.27

Procedures

2939

6.20

393

2.37

<0.001

52

3.37

<0.001

Behavioral medicine 2864
Others
2235

6.04
4.71

1260
593

7.60
3.58

<0.001
<0.001

150
217

9.72
14.06

<0.001
<0.001

Obstetrics
gynecology

2080

4.39

492

2.97

<0.001

76

4.92

0.321

Neurology
Pain

1193
312

2.52
0.66

438
103

2.64
0.62

0.374
0.618

96
30

6.22
1.94

<0.001
<0.001

Optometry

61

0.13

13

0.08

0.102

0

0.00

0.268

Interventional
radiology

51

0.11

7

0.04

0.016

2

0.13

0.684

Radiation oncology 13

0.03

2

0.01

0.382

2

0.13

0.08

Anesthesia
Imaging

1
1

0.00
0.00

1
2

0.01
0.01

0.451
0.166

0
0

0.00
0.00

1
1

Any specialty

37813

79.74

9571

57.77

<0.001

1730

112.08

<0.001
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