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Abstract
Objective: T h e  o b j e c t i v e  o f  t h i s  s t u d y  w a s  t o  e v a l u a t e  t h e  u t i l i z a t i o n  o f  t e l e h e a l t h  
f o r h e a d a c h e  s e r v i c e s  w i t h i n  t h e  V e t e r a n s  He a l t h  Ad m i n i s t r a t i o n ’ s  f a c i l i t i e s  h o u s i n g  
a Headache Centers of Excellence and multiple stakeholder’s perspectives to inform 
f u t u r e  t e l e h e a l t h  d e l i v e r y .
Background: Telehealth delivery of headache treatment may enhance patient access 
to headache care, yet little is known about the utilization or patient and provider per-
ceptions of telehealth for veterans with headache.
Methods: This mixed-methods study analyzed multiple data sources: (1) administrative 
data, which included 58,798 patients with medically diagnosed headache disorders, 
documented in at least one outpatient visit, from August 2019 through September 
2 0 2 0  f r o m  t h e  1 2  V e t e r a n s  He a l t h  Ad m i n i s t r a t i o n ’ s  f a c i l i t i e s  w i t h  a  He a d a c h e  Ce n t e r  
of Excellence and (2) qualitative semistructured interviews with 20 patients and 43 
providers 6 months before the coronavirus disease 2019 (COVID-19) pandemic, and 
10 patients and 20 providers 6 months during the beginning of the pandemic.
Results: During the pandemic, in-person visits declined from 12,794 to 6099 (52.0%), 
w h e r e a s  v i d e o  ( i n c i d e n c e  r a t e  r a t i o  [ I R R ] = 2.05, 95% confidence interval [CI] = 1 . 6 6 ,  
2.52), and telephone visits (IRR = 15.2, 95% CI = 10.7, 21.6) significantly increased. 
Utilization differed based on patient age, race/ethnicity, and rurality. Patients and pro -
viders perceived value in using telehealth, yet had limited experience with this modal -
ity pre-pandemic. Providers preferred in-person appointments for initial encounters 
and telehealth for follow-up visits. Providers and patients identified benefits and chal-
lenges of telehealth delivery, often relying on multiple delivery methods for telehealth 
to enhance patient engagement.
Conclusions: The uptake of telehealth delivery of headache-related care rapidly ex-
panded in response to the pandemic. Patients and providers were amenable to utiliz-
ing telehealth, yet also experienced technological barriers. To encourage equitable 
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INTRODUC TION

Remote, real-time delivery of healthcare services (telehealth) had 
been gaining popularity even before the coronavirus disease 2019 
(COVID-19) pandemic. Although telehealth has generally been asso -
ciated with higher patient satisfaction,1  increased access to specialty 
c a r e 2 – 8  and decreased geographic barriers,9  the rapid expansion of 
telehealth during the pandemic1 0  has been accompanied by tech -
n o l o g i c a l  c h a l l e n g e s . 3 , 5 , 1 1  He a d a c h e d i s o r d e r s a r e a m o n g  t h e m o s t  
prevalent and disabling diseases in the world. Preliminary evidence 
s u g g e s t s  t h a t  n e u r o l o g y  s e r v i c e s  c a n  b e  s u c c e s s f u l l y  d e l i v e r e d  v i a  
t e l e h e a l t h , 4 , 5  with more recent studies reporting on the benefits of 
t e l e h e a l t h  f o r  h e a d a c h e . 1 2 , 1 3  Between March 2020 and September 
2020, the American Migraine Foundation conducted an online sur-
vey study with 1172 patients with headache, and found that patients 
valued telehealth which increased access to headache-specific 
c a r e . 1 2  Minen and colleagues’ recent online survey study with 
225 American Headache Society clinicians who provide headache 
treatment reported that providers found telehealth an acceptable 
m e t h o d  o f  d e l i v e r y  o f  h e a d a c h e  c a r e . 1 3  The literature examining per-
ceptions of telehealth for headache is still limited and little is known 
about the perceptions and utilization of telehealth for headache-
specific care within a veteran population in the pre-pandemic and 
pandemic periods.

Headache can serve as an exemplar disorder to understand tele -
health utilization and identify best practices for implementation of 
telehealth specialty care. Headache disorders are common,1 4  a n d 
d i s a b l i n g , 1 5  m i g r a i n e a l o n e i s t h e s e c o n d l e a d i n g  c a u s e o f  y e a r s l i v e d 
i n  d i s a b i l i t y  w o r l d w i d e . 1 6  Ho w e v e r ,  t h e r e  a r e  i n s u f f i c i e n t  n u m b e r s  
of trained headache specialists in the United States, and more are 
c o n g r e g a t e d a r o u n d u r b a n a r e a s ,  l e av i n g  v a s t  s w a t h s o f  t h e c o u n -
try with few specialists.17 Headache disorders are chronic, requiring 
both acute (attack-based) and preventive treatment. This complex 
management results in frequent appointments,1 8  w h i c h  a r e  b u r d e n -
some for a patient group for whom distribution of their routine and 
s t r e s s  c a n  e x a c e r b a t e  t h e  d i s o r d e r . 1 9 , 2 0

The COVID-19 pandemic has been a catalyst for change in the 
provision of telehealth. Understanding the utilization and percep -
tions of telehealth for headache management will inform policies 
and help guide training, payors, and best practices for telehealth 
headache services. This study aimed to (1) examine telehealth utili-
z a t i o n  f o r h e a d a c h e c a r e a c r o s s t h e V e t e r a n s He a l t h Ad m i n i s t r a t i o n 
(VHA) facilities with a Headache Center of Excellence (HCoE), and 
(2) elucidate patient and provider perceptions of telehealth for 

headache care, both before and during the COVID-19 pandemic to 
inform best practices and understand telehealth implementation. 
We hypothesized that (1) telehealth utilization would increase and 
in-person visits would decrease from the pre-pandemic to pandemic 
period, (2) there would be differences in telehealth utilization based 
on patient demographic characteristics, and (3) patient and provider 
perceptions of telehealth may differ from the pre-pandemic to the 
pandemic period.

METHODS

Administrative data

We performed a primary analysis using data for 58,798 patients re -
c e i v i n g  c a r e w i t h i n o n e o f  1 2  V HA f a c i l i t i e s w h i c h c o n t a i n a n HCo E,  
who had at least one outpatient visit, with an encounter code for 
any International Classification of Diseases (ICD)-10 headache diag-
n o s i s i n c l u d i n g  R 5 1 ,  G 4 3 ,  G 4 4 ,  S 1 3 . 4 ,  S 1 3 . 8 ,  a n d S 1 3 . 9 ,  d r a w n f r o m  
the VHA Corporate Data Warehouse from August 2019 through 
September 2020. We did not include any patients who had an in -
patient ICD-10 code of headache, as they were more likely to have 
h e a d a c h e s e c o n d a r y  t o  s t r o k e o r s u b a r a c h n o i d h e m o r r h a g e . T h e 
sample size was based on available data. Outpatient visit types were 
classified as in-person, VA Video Connect (VVC), Clinical Video 
Telehealth (CVT), and telephone. Both VVC and CVT utilize real-
time videoconferencing to provide care remotely. VVC is not limited 
to location and patients can receive headache care on any computer, 
t a b l e t ,  o r m o b i l e d e v i c e . CV T  u t i l i z e s V HA f a c i l i t y - b a s e d  v i d e o c o n -
ferencing technology and requires patients to attend a medical fa -
c i l i t y . 2 1  Telephone visits were defined using Common Procedural 
Terminology (CPT) codes for telephone calls by physicians or other 
qualified healthcare professionals for evaluation, consultation, or 
m e d i c a l  m a n a g e m e n t .  P a t i e n t - l e v e l c h a r a c t e r i s t i c s i n c l u d e a g e ( 1 8 –
44, 45–64, and ≥65 years), gender (men vs. women), race/ethnicity 
(White, Hispanic, black, or other), and rurality (urban, rural, or miss-
i n g ;  T a b l e 1 ).

Statistical analyses

Categorical variables are displayed using frequency and percentages. 
Continuous variables are displayed using means and SDs. All statis-
tical analyses were conducted with SAS 9.4 (Cary, NC). Chi-square 
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( χ2 ) test evaluated differences between pre-pandemic (August 2019 
through February 2020) and pandemic periods (March 2020 through 
September 2020) for categorical variables and independent samples 
t- t e s t  f o r  c o n t i n u o u s  v a r i a b l e s  w i t h  n o r m a l  d i s t r i b u t i o n .  W e  e v a l u a t e d  
assumptions of parametric tests via inspection of histograms. A p v a l u e  
of less than 0.05 (2-tailed) was used to indicate statistical significance. 

For the purposes of analysis, the total frequency counts were aggre -
g a t e d  a t  a  m o n t h l y  l e v e l .  W e  u s e d  u n i v a r i a t e  P o i s s o n  r e g r e s s i o n  m o d e l s  
with the pre-pandemic period as the reference category to compare 
differences in visit counts for in-person and telehealth appointments. 
We reported incident rate ratios (IRRs), the ratio of monthly incidence 
rates for in-person or telehealth visits comparing the pandemic to 

TA B L E  1  Demographics of patients with headache encounter(s) served in the pre-pandemic (August 2019–February 2020) and pandemic 
(March 2020–September 2020) across the 12 Veteran Health Administration’s Headache Centers of Excellence a

Unique patients per period

Total unique in 14-month 
period (N = 58,798) p value

Pre-pandemic (August 
2019–February 2020) (N = 44,669)

Pandemic (March 2020–September 
2020) (N = 28,621)

Type of visit (yes vs. no) not mutually exclusive

In-person 44,037 (98.6%) 21,188 (74.0%) 54,239 (81.0%) < 0 . 0 0 1

V V C 405 (0.9%) 9563 (33.4%) 9829 (16.7%) < 0 . 0 0 1

CV T 723 (1.6%) 200 (0.7%) 882 (1.5%) < 0 . 0 0 1

Telephone 174 (0.4%) 2756 (9.6%) 2884 (4.9%) < 0 . 0 0 1

Age (by FY19)

Mean (SD) 49.8 (14.9) 49.0 (14.4) 49.6 (15.0) < 0 . 0 0 1

<4 5 18,218 (40.8%) 12,246 (42.8%) 24,439 (41.6%) < 0 . 0 0 1

4 5 – 6 4 17,995 (40.3%) 11,700 (40.9%) 23,346 (39.7%)

≥65 8456 (18.9%) 4675 (16.3%) 11,013 (18.7%)

G e n d e r

W o m e n 11,672 (26.1%) 8256 (28.8%) 15,334 (26.1%) < 0 . 0 0 1

R a c e / e t h n i c i t y

W h i t e 24,690 (55.3%) 15,149 (52.9%) 32,237 (54.8%) < 0 . 0 0 1

Black 10,106 (22.6%) 6522 (22.8%) 13,152 (22.4%)

Hispanic 5894 (13.2%) 4241 (14.8%) 7986 (13.6%)

O t h e r 3979 (8.9%) 2709 (9.5%) 5423 (9.2%)

R u r a l i t y

R u r a l 8830 (19.8%) 5071 (17.7%) 11,347 (19.3%) < 0 . 0 0 1

U r b a n 35,820 (80.2%) 23,542 (82.3%) 47,428 (80.7%)

U n k n o w n 19 (0.0%) 8 (0.0%) 23 (0.0%)

He a d a c h e  c e n t e r

Birmingham, AL 3104 (6.9%) 1640 (5.7%) 3749 (6.4%) < 0 . 0 0 1

Cl e v e l a n d ,  O H 4350 (9.7%) 2414 (8.4%) 5525 (9.4%)

Minneapolis, 
MN

3050 (6.8%) 1603 (5.6%) 3905 (6.6%)

P a l o  Al t o ,  CA 1935 (4.3%) 1004 (3.5%) 2547 (4.3%)

P i t t s b u r g h ,  P A 2123 (4.8%) 1412 (4.9%) 2860 (4.9%)

R i c h m o n d ,  V A 4119 (9.2%) 2417 (8.4%) 5188 (8.8%)

S a l t  L a k e  Ci t y ,  
U T

2729 (6.1%) 1522 (5.3%) 3483 (5.9%)

S a n A n t o n i o ,  T X 6580 (14.7%) 4565 (15.9%) 8817 (15.0%)

Tampa, FL 5360 (12.0%) 4138 (14.5%) 7455 (12.7%)

O r l a n d o ,  F L 5756 (12.9%) 4145 (14.5%) 7829 (13.3%)

W e s t  Ha v e n ,  CT 1914 (4.3%) 1073 (3.7%) 2409 (4.1%)

L o s A n g e l e s ,  CA 3649 (8.2%) 2688 (9.4%) 5031 (8.6%)

Ab b r e v i a t i o n s : C V T ,  Cl i n i c a l V i d e o  T e l e h e a l t h ;  V V C,  V A V i d e o  Co n n e c t .
a Not mutually exclusive categories.
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pre-pandemic period. To determine the effect of particular patient 
c h a r a c t e r i s t i c s  o n  t h e  m a g n i t u d e  c h a n g e  o f  t e l e h e a l t h  u t i l i z a t i o n  d u r -
ing the pandemic period, Poisson regression models with a log link 
function were built using the monthly number of patients who sched-
uled in-person, VVC, CVT, or telephone appointments. Relative risks 
(RRs) and 95% confidence intervals (CIs) are reported. Differences in 
age, gender, race/ethnicity, or rurality status were compared to the 
r e f e r e n c e  l e v e l ,  a n d  t e s t e d  b y  u s i n g  i n t e r a c t i o n  t e s t s  b e t w e e n  e a c h  o f  
the patient characteristics and time, respectively.

Qualitative interviews sample and recruitment

This is the primary analysis of these data. Between June 2019 and 
March 2020, we conducted semistructured interviews with 20 pa -
tients and 43 clinical providers across HCoEs. We invited a purposive 
sample of headache providers and patients with chronic headache 
who have received headache care. After the onset of the pandemic, 

we again interviewed these providers and additional patients to un -
derstand the impact of the pandemic on headache care. Between 
July 2020 and November 2020, we conducted semistructured in-
person/phone interviews with 10 patients and 20 clinical providers 
across HCoEs. No further inclusion/exclusion criteria were speci-
fied. The evaluation team discontinued interviewing patients and 
providers when they agreed that they had reached data saturation 
a s  n o  n e w  t h e m e s  e m e r g e d .

T h e V A Co n n e c t i c u t  He a l t h c a r e S y s t e m  I n s t i t u t i o n a l R e v i e w  
Board approved the entirety of the study and granted a waiver of 
w r i t t e n i n f o r m e d c o n s e n t  f o r t h e e n t i r e t y  o f  t h i s s t u d y .

Interview guide development

We developed an open-ended interview guide to address topics rel -
evant to the establishment, and implementation of HCoE headache 
services, including telehealth, and the impact of the pandemic.

TA B L E  2  Estimated monthly patient visits and IRRs for pre-pandemic and pandemic periods

Type of visit
Pre-pandemic (August 
2019–February 2020)

Pandemic (March 
2020–September 2020) IRRs p value

In-person 12,794 (95.6) 6099.2 (175.7) 0.48 (0.45, 0.51) < 0 . 0 0 0 1

V V C 73.9 (6.8) 151.2 (8.0) 2.05 (1.66, 2.52) < 0 . 0 0 0 1

CV T 100.3 (7.9) 130.5 (47.9) 1.30 (0.62, 2.72) 0 . 4 8 4

Telephone 23.9 (3.7) 362.9 (34.6) 15.2 (10.7, 21.6) < 0 . 0 0 0 1

Ab b r e v i a t i o n s : C V T ,  Cl i n i c a l V i d e o  T e l e h e a l t h ;  I R R s ,  i n c i d e n c e  r a t e  r a t i o s ;  V V C,  V A V i d e o  Co n n e c t .

F I G U R E  1  Monthly counts of in-person visits, telehealth, and unique patients
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Qualitative data analysis

Pre-pandemic interviews were professionally transcribed, de-
identified, and imported into NVivo12 software. 2 2  W e  r e v i e w e d  t h e  
interview guide and a selection of transcripts to create and iteratively 
revise the codebook. Each transcript was independently coded by two 
members and reconciled for discrepancies. A case comparison con-
tent analysis identified themes for perceptions of telehealth based on 
patient age, gender, race/ethnicity, and rurality. Pandemic interviews 
were analyzed using a rapid qualitative analysis approach. 2 3  W e  c o m -
pleted a topical matrix to compare data across interviews and identify 
themes, and reviewed transcripts to identify supportive quotes.

RESULTS

Administrative data

T a b l e 1  presents demographics during the pre-pandemic and pan -
demic periods. Patients were approximately three-quarters men 
w i t h a m e a n a g e o f  4 9 . 6 y e a r s ± 15.0. Over half (54.8%) of the pa -
tients were White, and almost a quarter (22.4%) were Black. The 
majority (80.7%) lived in urban areas. All demographics changed 
slightly from the pre-pandemic to pandemic periods, with no clini-
cally meaningful differences observed. There were 23 patients who 
did not report their rurality status and were therefore excluded in 
the subgroup analysis examining differences in rurality, but they 
w e r e  r e t a i n e d  f o r  a l l  a d d i t i o n a l  a n a l y s e s .

Patterns of clinical care and telehealth utilization

Before the pandemic, almost all care occurred in-person, with 
98.6% of patients utilizing at least one in-person visit. The number 
of patients using CVT were fairly low (1.6%), and further declined 
during the pandemic (0.7%). When comparing the number of visits 
during the pandemic period to pre-pandemic ( T a b l e 2 ), the monthly 
in-person appointments declined significantly (IRR = 0.48, 95% 
CI = 0.45, 0.51). As expected, telehealth utilization expanded 
dramatically. The number of VVC appointments increased 105% 
during the pandemic (IRR = 2.05, 95% CI = 1.66, 2.52), and tel -
ephone visits were 15 times compared to the pre-pandemic usage 
( I R R = 15.2, 95% CI = 10.7, 21.6). However, in-person visits were 
still the most common way patients accessed their headache care 
during the pandemic, with a steady recovering since May 2020 
( F i g u r e 1 ).

Disparities in telehealth utilization during the 
pandemic period

T a b l e 3  presents the effects of patient demographic and geo -
graphic factors on telehealth utilizations. Men had significantly 

decreased monthly in-person (−1.4%) and CVT (−13.0%) utiliza -
tion, and significantly increased telephone appointments (4.5%). 
Men and women had significantly increased monthly usage of 
VVC (24.7% and 24.9%) during the pandemic. There were no sig -
nificant differences between men and women for in-person and 
t e l e h e a l t h  v i s i t s .

T h e r e  w a s  a  s i g n i f i c a n t  m a i n  e f f e c t  o f  a g e ,  w i t h  a l l  t h r e e  a g e  
groups displaying significant changes across monthly visit modal -
ity. People under 64 years of age had significant decreases of in-
person appointments (−2.9%). However, people 65 years and older 
displayed an average increased trend of in-person appointments 
(3.2%), which was significantly different when compared with 
younger people (p < 0.0001). Older patients were also more likely 
to have telephone appointments (8.3%) during the pandemic, 
which is significantly different when compared with patients 
u n d e r  4 5 y e a r s  o l d  ( p = 0.037).

When stratified by race/ethnicity, all groups displayed sig -
nificant increases of more than 20 percent in monthly VVC 
utilization during the pandemic. Black patients had significant 
changes in in-person (−3.1%) and telephone (8.5%) utilization, 
and a dramatic 52.0% reduction in monthly CVT visits during 
the pandemic period. Black patients were less likely to utilize 
in-person (p < 0.0001) and CVT (p < 0.0001) appointments and 
more likely to utilize telephone appointments (p = 0.009) during 
the pandemic compared with White patients. Hispanic patients 
were more likely to have VVC appointments (28.4% vs. 24.8%, 
p = 0.039) and less likely to have in-person appointments (−2.9% 
vs. 0.2%, p < 0.0001) compared with White patients during the 
pandemic.

When compared with geographics, both urban and rural patients 
displayed significant increases in VVC and telephone usage during 
the pandemic. Urban patients had significant decreases in in-person 
appointments (−1.2%). Moreover, rural-dwelling patients were more 
likely to utilize CVT (−24.0% vs. 2.1%, p < 0.0001) compared with 
urban-dwelling patients during the pandemic.

Qualitative data

Patients interviewed pre-pandemic (n = 20) had a mean age of 
5 4 . 8 y e a r s ± 13.77. The majority were White and male patients and 
had a migraine diagnosis (78.0%). Nine participated in a second inter-
view during the pandemic with one additional patient interviewed. 
Patients interviewed during the pandemic (n = 10) had a mean age of 
5 9 . 0 y e a r s ± 12.56. The majority were White and male patients and 
had a migraine diagnosis (80.0%).

Forty-three providers interviewed pre-pandemic work mostly 
as neurologists (30.2%), physiatrists (18.6%), and nurse practi -
tioners (11.6%). Ten participated in a second interview during 
the pandemic, with an additional 10 new providers interviewed 
( n = 20). The majority were neurologists, (30.0%) physiatrists, 
(20.0%), nurse practitioners (20.0%), and clinical pharmacists 
(20.0%).
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Perceptions of telehealth pre-pandemic

Patient perceptions

Three key themes emerged: (1) telehealth decreases the impact of 
medical appointments on daily responsibilities; (2) telehealth im -
proves access to headache specialists; and (3) traditional in-person 
v i s i t s h av e d i s a d v a n t a g e s ( T a b l e 4 ). Many patients found telehealth 
appealing because they could attend headache appointments with -
out disruption to daily responsibilities. Many drove long distances 
t o  t h e i r n e a r e s t  V HA m e d i c a l f a c i l i t y  a n d f o u n d t h a t  t e l e h e a l t h 
w o u l d a l l o w  t h e m  t o  r e c e i v e h e a d a c h e c a r e w i t h o u t  t h e l o n g  d r i v e . 
Telehealth was attractive for brief follow-up visits and for those who 
struggle to navigate medical facilities or have physical limitations. 
Several patients shared that attending in-person appointments often 
contributes to their headache attacks. Whereas all patients felt that 
telehealth improves access to specialty headache care, many ex-
pressed concerns regarding the need for additional technology.

Provider perceptions

Three key themes emerged: (1) use of telehealth differs for initial 
encounters versus follow-up visits; (2) telehealth improves access 
to headache specialists; and (3) appropriate infrastructure is essen -
t i a l f o r t e l e h e a l t h h e a d a c h e c a r e ( T a b l e 4 ). Providers discussed how 
t e l e h e a l t h c o u l d b e u s e d a t  d i f f e r e n t  s t a g e s o f  c a r e ,  r a n g i n g  f r o m  
initial encounters to follow-up visits, with many preferring an initial 
in-person appointment for physical examinations. Telehealth was 
deemed appropriate for monitoring and adjusting pharmacotherapy 

and reviewing side-effects of migraine-specific medications. 
Providers expressed support for use of telehealth for behavioral 
h e a d a c h e  t r e a t m e n t s .  P r o v i d e r s  b e l i e v e d  t h a t  t e l e h e a l t h  i s  b e n -
eficial for patients who have limited access to headache specialists, 
especially those living in rural areas or with rare headache disor-
ders. Providers had divided opinions on infrastructure barriers to 
delivering telehealth. Some found equipment setup straightforward, 
whereas others asserted that acquiring and utilizing equipment and 
l o g i s t i c s  w e r e  b u r d e n s o m e .  P r o v i d e r s  l a c k e d  s t a f f  d e d i c a t e d  t o  
scheduling, which frequently resulted in empty clinic slots and inef-
ficient use of time. There were no differences in provider percep -
tions based on discipline.

Perceptions of telehealth during the pandemic period

Patient perceptions

Three key themes emerged; (1) traditional in-person visits are still 
desirable for some, but attendance impacted the ability to engage 
in daily responsibilities; (2) telehealth is comparable to in-person 
care and even enhances patient experience; and (3) telehealth im -
proves access but requires availability of technology and connectiv-
i t y  ( T a b l e 4 ). Some patients preferred in-person appointments as this 
m o d e o f  c a r e w a s m o r e f a m i l i a r ,  w h e r e a s o t h e r s f o u n d t e l e h e a l t h 
was comparable or more efficient than in-person care. Those prefer-
r i n g  t e l e h e a l t h c i t e d t h e b e n e f i t s o f  t h e r e d u c e d n e e d t o  t r av e l f o r 
a medical appointment, diminished travel stress, less disruption to 
their daily schedule, and not experiencing headache symptom exac-
erbation from in-person appointments. Despite the strong patient 

TA B L E  3  Relative risk of visit type by demographic and geographic factors during the pandemic period

In-person VVC CVT Telephone

RR (95% CI) p value RR (95% CI) p value RR (95% CI) p value RR (95% CI) p value

G e n d e r

Men 0.90 (0.98–0.99) R e f . 1.25 (1.23–1.26) R e f . 0.87 (0.81–0.94) R e f . 1.05 (1.02–1.07) R e f .

W o m e n 1.00 (0.99–1.01) 0.070 1.25 (1.23–1.27) 0 . 8 6 5 0.89 (0.76–1.04) 0 . 8 3 4 1.04 (1.01–1.07) 0.788

Ag e ,  y e a r s

<4 5 0.97 (0.96–0.98) R e f . 1.25 (1.23–1.26) R e f . 0.86 (0.77–0.95) R e f . 1.02 (1.00–1.05) R e f .

4 5 – 6 4 0.99 (0.98–1.00) 0 . 0 0 3 1.25 (1.23–1.27) 0 . 8 3 5 0.87 (0.78–0.98) 0.769 1.05 (1.02–1.08) 0 . 2 1 8

≥65 1.03 (1.02–1.05) < 0 . 0 0 0 1 1.26 (1.22–1.30) 0 . 5 9 8 0.93 (0.78–1.12) 0 . 4 1 4 1.08 (1.04–1.13) 0.037

R a c e / e t h n i c i t y

W h i t e 1.00 (0.99–1.01) R e f . 1.25 (1.23–1.27) R e f . 0.95 (0.88–1.03) R e f . 1.03 (1.00–1.05) R e f .

Black 0.97 (0.96–0.98) < 0 . 0 0 0 1 1.23 (1.20–1.25) 0 . 2 0 1 0 . 4 8  
(0.37–0.63)

< 0 . 0 0 0 1 1.09 (1.05–1.12) 0 . 0 0 9

Hispanic 0.97 (0.96–0.99) 0 . 0 0 0 5 1.28 (1.25–1.31) 0 . 0 3 9 0.98 (0.76–1.28) 0 . 8 1 4 1.03 (0.98–1.08) 0.975

O t h e r 1.00 (0.98–1.02) 0 . 9 2 6 1.23 (1.20–1.27) 0 . 4 1 4 0.88 (0.70–1.10) 0.507 1.04 (0.98–1.10) 0 . 6 9 0

R u r a l i t y

U r b a n 0.99 (0.98–0.99) R e f . 1.25 (1.24–1.26) R e f . 0.76 (0.69–0.84) R e f . 1.04 (1.02–1.06) R e f .

R u r a l 1.00 (0.99–1.01) 0 . 1 6 9 1.23 (1.20–1.27) 0 . 3 4 3 1.02 (0.92–1.13) < 0 . 0 0 0 1 1.08 (1.03–1.12) 0 . 0 9 6

Ab b r e v i a t i o n s : C I ,  c o n f i d e n c e  i n t e r v a l ;  CV T ,  Cl i n i c a l V i d e o  T e l e h e a l t h ;  R R ,  r e l a t i v e  r i s k ;  I R R s ,  V V C,  V A V i d e o  Co n n e c t .
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interest in telehealth, patients often reported experiencing some 
t e c h n o l o g i c a l  b a r r i e r s .

Most patients younger than age 65 years reported positive ex-
periences with telehealth and preferred it to in-person care. They 
cited an improved quality of care because providers seemed less 
rushed and were on time for telehealth appointments. However, 
some said they would need additional equipment and technologi -
cal assistance for video visits. Conversely, most patients over age 
65 years reported negative perceptions of telehealth citing missed 
interpersonal connections typical of in-person appointments. 
Additionally, many continued receiving in-person care during the 
pandemic.

Most women viewed telehealth favorably. They preferred not 
having to drive to a medical facility, which typically adds to their 
headache symptomatology. They viewed the pandemic as a catalyst 
f o r m a k i n g  t e l e h e a l t h m o r e a c c e s s i b l e a n d i n a m o r e c o m f o r t a b l e 
location. Men had mixed opinions of telehealth; some were glad to 
avoid the long drive for in-person care, however, others were con -
cerned about technological challenges and preferred in-person care.

Some White patients preferred telehealth, whereas others pre -
ferred in-person care. Many Black patients found that telehealth 
helped them with attending medical appointments and noted they 
did not cancel their appointments as frequently as when they sched -
uled in-person visits. Overall, there were no differences in the per-
ceptions of telehealth based on rurality, however, people living in 
rural areas expressed that telehealth would minimize their need to 
travel for care. They also more frequently reported experiencing 
multiple challenges with technology and connectivity compared 
with patients in urban settings.

Provider perceptions

Four key themes emerged: (1) improvements in access have occurred 
due to telehealth; (2) use of multiple delivery methods/tools for tel -
ehealth is essential to enhance patient engagement; (3) openness 
to utilize telehealth differs for initial encounters versus follow-up 
visits; and (4) there is a range of telehealth adopters from early to 
late (COVID forced) with varying recognition of the benefits and 
d r a w b a c k s ( T a b l e 4 ). Providers recognized their increased ability 
to expand access to care with the growth of telehealth during the 
pandemic. Many providers preferred in-person appointments for ini-
tial evaluations and favored telehealth for follow-up care. Providers 
who were willing to adopt telehealth reported ease of access or 
worked in facilities with pre-pandemic commitments to telehealth. 
They used multiple telehealth or remote care tools. There were no 
differences in provider perceptions based on discipline.

DISCUSSION

This mixed-methods study presents snapshots over time of a national 
(VHA) healthcare system’s rapid uptake of telehealth headache care 

from the 6 months before to the first 6 months of the COVID-19 pan-
demic, along with stakeholders’ perceptions of telehealth utilization.

The dramatic shift we report of in-person to virtual care due to the 
COVID-19 pandemic is comparable to studies within 2 4  a n d o u t s i d e 
o f  t h e V HA. 2 5  In-person visits decreased from the pre-pandemic to 
pandemic period, whereas telehealth utilization increased. Patients 
and providers considered telehealth a viable solution to increase ac-
c e s s t o  h e a d a c h e c a r e ,  a t r e n d s e e n f o r h e a d a c h e 1 2 , 1 3  a n d  o t h e r  n e u -
r o l o g i c a l  c o n d i t i o n s . 7,26,27 Patients reported receiving high-quality 
c a r e  v i a  t e l e h e a l t h  a n d  r e m a i n i n g  e n g a g e d  i n  t h e i r  h e a d a c h e - r e l a t e d  
care without experiencing the stress and disruption of their routines 
that paradoxically may exacerbate the headache disorder for which 
t h e y  a r e s e e k i n g  c a r e . 1 5 , 1 9 , 2 0 , 2 8  Minimizing disruptions to the routine 
of patients with headache while maintaining high-quality headache 
c a r e  i s  i n v a l u a b l e .

During the pandemic, the increase in the use of telephone visits 
w a s l a r g e r t h a n v i d e o  v i s i t s . T h i s m a y  b e b e c a u s e ,  d u r i n g  t h e v e r y  
early stages of the pandemic, facilities were encouraged to convert 
in-person appointments to telehealth. Many patients and providers 
appeared to have experienced fewer technological barriers with 
telephone-only appointments or were simply more comfortable 
with telephone appointments. The reduction in the number of pa -
tients with headache served during the pandemic was impacted only 
in April and May 2020, suggesting that this was a transition period 
where patients and providers were becoming acclimated to tele -
health while medical facilities were expanding their video telehealth 
i n f r a s t r u c t u r e .

During the pandemic, most older patients appeared to prefer re -
ceiving in-person care and displayed a faster update of telephone 
appointments when not seeing a provider in-person, and reported 
difficulties with utilizing telehealth technology. Many of these pa -
tients reported missing interpersonal connection experiences during 
in-person visits to their VHA medical facility. Many of the younger 
patients preferred receiving their headache care via video telehealth 
rather than conducted in-person or by telephone. These differences 
in preference for headache care delivery likely reflect the combina -
t i o n o f  r e l a t i v e c o m f o r t  l e v e l s w i t h t r a d i t i o n a l c a r e d e l i v e r y ,  t e c h -
nology, and the means by which these patient populations form 
personal connections with their providers. Future efforts should 
be mindful of these preferences when implementing and cultivat-
ing interpersonal patient and provider connections when delivering 
h e a d a c h e  c a r e .

Uptake of telehealth during the pandemic also varied based on 
patient characteristics and was similar to other studies reporting on 
V HA t e l e h e a l t h  u t i l i z a t i o n . 2 4  W e f o u n d n o  s i g n i f i c a n t  d i f f e r e n c e s i n 
the actual uptake of telehealth based on patient gender. Before the 
pandemic, while the majority of patients had little to no experience 
w i t h  t e l e h e a l t h ,  m a n y  w o m e n  v i e w e d  t e l e h e a l t h  a s  a n  a t t r a c t i v e  a l -
ternative to in-person care. During the pandemic, most women pre -
ferred telehealth and viewed the pandemic as a catalyst for change 
i n  m a k i n g  t e l e h e a l t h  m o r e  a c c e s s i b l e .

When compared with non-Hispanic White patients, Hispanic pa -
tients had faster uptake of video visits, whereas Black patients were 
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less likely to utilize CVT and have in-person visits and more likely 
to use telephone-only appointments. It is possible that these differ-
ences reflect patient preference, differences in access to technology 
or other unknown variables, or may simply be a result of difficulties 
w i t h  r a c e / e t h n i c i t y  c a t e g o r i z a t i o n  w i t h i n  V HA. 2 4  F u t u r e  r e s e a r c h  
examining the differences in uptake across different racial groups 
w o u l d b e b e n e f i c i a l . Co n t i n u e d e f f o r t s f o c u s i n g  o n a d d r e s s i n g  t h e s e 
disparities remain critical.

We expected that the increase in telehealth utilization would 
be higher for those living in rural regions, given that patients and 
providers found telehealth was desirable for those who live far 
f r o m  a  m e d i c a l  f a c i l i t y .  Ho w e v e r ,  w e  f o u n d  n o  d i f f e r e n c e s  i n  V V C ,  
telephone, or in-person visits based on rurality, and faster uptake 
of CVT for those living in rural areas, which still requires attending 
a medical facility. Our qualitative data suggest that while people 
living in rural and urban areas did not differ in their perceptions of 
telehealth, rural patients experienced more difficulties with tech -
n o l o g y  a c c e s s .  P r i o r  r e s e a r c h  c o n d u c t e d  w i t h i n  V HA a l s o  f o u n d  
t h a t  u t i l i z a t i o n  o f  V V C w a s  m o r e  c h a l l e n g i n g  f o r  f a c i l i t i e s  t h a t  
were not as experienced in providing telehealth services and/or 
h a d  d i f f i c u l t i e s  w i t h  b r o a d b a n d  c o n n e c t i o n . 2 9  Di f f e r e n c e s  i n  a c -
cess to internet and technology may explain the observed differ-
ences in our study, or it may be a result of the pandemic impacting 
rural and urban areas at different times and intensities as the pan -
d e m i c  e v o l v e d .  Co n t i n u e d  e f f o r t s  t o  a d d r e s s  t h e  d i g i t a l  d i v i d e  i n  
technology and connectivity for rural patients with headache are 
w a r r a n t e d , 3 0  i n  a d d i t i o n  t o  e x a m i n a t i o n  o f  d i f f e r e n c e s  i n  u t i l i z a -
tion based on geographic region across the entire VHA may pro -
v i d e  f u r t h e r  i n s i g h t s  i n t o  w h e r e  t o  b e s t  d i r e c t  e f f o r t s  t o  a d d r e s s  
disparities.

Providers largely reported telehealth would improve access to 
headache care and would be ideal for follow-up visits, as flexibility 
with care delivery methods enhances patient engagement. Before 
the pandemic, providers voiced concerns that their medical facil -
ities did not have the requisite infrastructure to provide optimal 
care, yet during the pandemic, this became less problematic as fa -
cilities prioritized rapidly expanding telehealth capacity. This high -
lights that despite a rapid shift to telehealth delivery, the VHA was 
prepared to take on the increasing demand, and may guide future 
e f f o r t s  f o r  t h e  s u s t a i n a b i l i t y  o f  t e l e h e a l t h  f o r  h e a d a c h e  a n d  o t h e r  
h e a l t h c a r e .

There are limitations to this study. We examined patients 
r e c e i v i n g  c a r e  w i t h i n  t h e  V HA,  w h i c h  m a y  d i f f e r  f r o m  o t h e r  
h e a l t h c a r e  s y s t e m s  w h e r e  l a c k  o f  o r  v a r i a b i l i t y  w i t h  t e l e h e a l t h  
reimbursement has historically been a barrier to telehealth adop -
tion. Additionally, VHA-based providers are not required to have 
separate medical licenses for each state in which they deliver 
healthcare. Noting these differences compared to the private 
s e c t i o n ,  s t u d y i n g  t e l e h e a l t h  d e l i v e r y  i n  t h e  l a r g e s t  i n t e g r a t e d  
healthcare system in the United States, provides a unique setting 
to evaluate the utilization of and preferences regarding telehealth 
for headache and provide insights on best practices for telehealth 
implementation. 3 1  We report data from VHA facilities that house 

an HCoE. Given the prevalence of headache managed exclusively 
by primary care providers, 3 2  f u t u r e  w o r k  i s  n e e d e d  t o  u n d e r -
stand if similar perceptions of telehealth exist solely in primary 
care compared with facilities where specialty care may be more 
easily accessible. Additionally, during the early stages of the pan -
demic the VHA recommended that in-person appointments were 
t o  b e  c a n c e l l e d  a n d / o r  c h a n g e d  i n  o r d e r  t o  m i n i m i z e  t h e  n e e d  f o r  
patients to come into the hospital. However, the exact timing of 
w h e n  t h i s  o c c u r r e d  d i f f e r e d  b a s e d  o n  e a c h  s i t e s  a b i l i t y  t o  h a n d l e  
s w i t c h i n g  o v e r  t o  t e l e h e a l t h ,  i n  a d d i t i o n  t o  a  l a c k  o f  c l e a r  c u t o f f s  
or policy changes at the facility level. Moreover, each facility was 
impacted by the pandemic at different time periods and policy 
c h a n g e s  m a y  h a v e  v a r i e d  a c r o s s  s i t e s .  T h i s  s t u d y  d i d  n o t  h a v e  a c -
cess to the specific changes implemented across sites, which may 
have impacted differences in utilization of the different types of 
t e l e h e a l t h  m o d a l i t y .

CONCLUSIONS

The uptake of telehealth for headache care has increased dra -
matically since the start of the COVID-19 pandemic. The use of 
telehealth for managing headache disorders appears to be highly 
acceptable to both patients and providers. Differences exist in 
telehealth utilization based on patient age, race/ethnicity, and ru -
rality. Our findings support a hybrid approach to headache care 
delivery utilizing combinations of in-person, telephone, and video 
telehealth visits. In-person visits may be more appropriate for 
initial appointments and when directly administering treatments, 
whereas telehealth may be more conducive for follow-up visits 
t h a t  i n v o l v e  m o n i t o r i n g  a n d  a d j u s t i n g  t r e a t m e n t  f o r  h e a d a c h e .  
To facilitate more equitable access to telehealth, it is crucial to 
identify patient groups who face barriers, and consider whether 
the requisite infrastructure is in place to foster the optimal im -
plementation of telehealth for headache. Understanding patients’ 
values and preferences regarding visit type is critical for directing 
e d u c a t i o n a l  e f f o r t s  a n d  r e s o u r c e s  t o  t h o s e  m o s t  i n  n e e d .  F u t u r e  
research examining ways to increase and improve access to tel -
ehealth for headache care, both within VHA and the private sec-
t o r ,  i s  e s s e n t i a l .
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