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Background and purpose: We investigated non-acute headache patients’ long-
term satisfaction with a telemedicine consultation and consultation preferences
in northern Norway. We hypothesized that patients were not less satisfied with
telemedicine than traditional consultations. We also examined the influence of
gender, age and education on satisfaction.

Methods: For 2.5 years, patients were consecutively screened, recruited and
randomly assigned to telemedicine or traditional visits with a consultation at a
neurological outpatient department. The primary endpoint was frequency of
satisfied patients at 3 and 12 months. Secondary endpoints were satisfaction
with consultation, communication, information, diagnosis, advice and pre-
scriptions, and preferred visit form at 12 months.

Results: Of 402 participants, 279 (69.4%) answered questionnaires at both 3
and 12 month, and 291 (72.4%) responded at 12 months. The long-term satis-
faction of telemedicine patients was 124/145 (85.5%) compared with 118/134
(88.1%) in the traditional group (P = 0.653). The groups did not differ with
respect to secondary endpoints, but females were more satisfied with telemedi-
cine communication (P = 0.027). In the telemedicine group, 99/147 (67.3%)
were indifferent to the type of consultation. Age and education did not alter
the primary results.

Conclusions: At | year after a specialist evaluation for headache, telemedicine
patients did not express less satisfaction than those with traditional consulta-
tion. Telemedicine specialist consultations may be a good alternative for head-
ache patients in secondary care.
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populated area (Figure S1), and were an important
motivation for this project [2].

The wide use of telemedicine in clinical practice [3]
and limited evidence to recommend use of information
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A well-educated woman in her 50s travelled 800 km
to a headache specialist consultation [l]. She com-

plained about the long journey, being absent from
home and work, and not being able to care for her
grandchild. She asked why this travel was necessary,
as the consultation could be done remotely through
telemedicine. Similar experiences are reported by
many headache patients in our large and sparsely
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and communication technology in the management of
headache justify a randomized trial [4-7]. Moreover,
telemedicine may help combat misdiagnoses, delay and
suboptimal treatment of headaches [1,8-10], but we
need to ensure that new technology keeps up with
diagnostic quality and good clinical practice.

We investigated non-acute headache patients’ long-
term satisfaction with a telemedicine consultation and
consultation preferences. Additionally, we assessed
how sex, age and education influenced patients’ satis-
faction with telemedicine. The primary hypothesis
was that telemedicine is not inferior to traditional
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visits in non-acute headache patients’ long-term satis-
faction.

Patients and methods

Participants, design and setting

All patients were consecutively recruited from Septem-
ber 2012 to March 2015 from referrals to our secondary
neurological outpatient department (Fig. 1). Partici-
pants randomized to the traditional group had an in-
person consultation in the examination rooms by a neu-
rologist (K.I.M. or S.I.B.). Participants in the telemedi-
cine group had a consultation via a system that
provided a two-way audio and video communication
between the neurologist in the examination room and
the patient in the videoconference room [2,11]. All par-
ticipants received a one-time consultation and a 3- and
12-month follow-up questionnaire.

The eligibility criteria were males and females
aged 16-65 years with non-acute headaches referred
from general practices in northern Norway (Figure SI),
waiting time less than 4 months, and patients not
being consulted by neurologist for headache in the
previous 2 years. Those with abnormal findings on
neurological examination reported by the referring
doctor or by neuroimaging, suggestive of a secondary
headache cause, were excluded.

Questionnaire

The questionnaire was sent, by patient preference,
either by letter or via internet survey [12]. A reminder
was sent if no answer was received within 2 weeks.

At 12 months patients were asked:
(a)If they were ‘satisfied with the consultation’ (“Yes’/
‘No’).
(b)If they were satisfied with the information at the
specialist consultation (“Yes’/*No’).
(o)If they were satisfied with the diagnosis at the spe-
cialist consultation (‘Yes’/"No’).
(dIf they were satisfied with the advice given at the
specialist consultation (‘Yes’/'No’).
(e)If they were satisfied with the medication prescribed
at the specialist consultation (‘Yes’/'No’).
(DIf they were satisfied with the communication at the
specialist consultation (‘Yes’/'No”).
(g)If they, based on their previous experience
12 months earlier, would prefer a specific type of con-
sultation (‘Traditional consultation’, ‘Telemedicine
consultation’ or ‘No preferences’).
(h)If they were satisfied with the general practitioner’s
(GP) headache treatment and follow-up after the
headache specialist consultation (“Yes’/'No’).

-/

Outcome variables

To minimize confounders and to standardize the con-
ditions, we obtained data of patient satisfaction from
the 3-month questionnaire. Subsequently, in order to
obtain a more dynamic perspective of satisfaction, we
defined patients who were satisfied with the baseline
consultation at both 3 and 12 months as the primary
outcome variable.

Primary outcome:
(a)Frequency of satisfied patients at 3 months who
confirmed satisfaction at 12 months (pre-specified).
Secondary outcome at 12 months:
(b)Frequency of satisfied patients (pre-specified).
(c)Frequency of patients who were satisfied with com-
munication, information, diagnosis, advice and medi-
cation (non-pre-specified).
(d)Frequency of telemedicine patients who preferred
traditional consultation compared with patients who
were either indifferent or preferred telemedicine (non-
pre-specified).
(e)Frequency of patients who were satisfied with the
GP’s treatment and follow-up (non-pre-specified).
(H)A non-pre-specified post hoc analysis to evaluate
impact of sex, age and education on patients’ satisfac-
tion with telemedicine consultations.

Sample size and randomization

Sample size estimation was based on a satisfaction fre-
quency of 90%. If there is no difference between the
two groups, then 254 participants are needed to be
95% sure that the upper limit of a one-sided 99%
interval (or equivalently a 98% two-sided confidence
interval) will exclude a difference in favour of the
traditional consultation [13]. We estimated that 400
patients at baseline were required to achieve valid
12-month data. The Research Department at Tromse
University Hospital administered the randomization.
Participants were randomized by using an Rnd func-
tion in Microsoft Access [2,11].

Statistical analysis

We used SPSS 23 (IBM Corp, Armonk, New York,
USA) to analyse the data. Cronbach’s alpha tested for
internal consistency of categories of satisfaction in the
12-month questionnaire. Continuous variables were
tested for normal distribution with skewness, kurtosis
and visual inspection of histograms. Continuous vari-
ables are given as mean (SD) and groups were com-
pared by using t-test and chi-square (categorical
variables). Intention-to-treat (ITT) analysis was per-
formed by adding missing values to the cross-

© 2017 The Authors. European Journal of Neurology published by John Wiley & Sons Ltd on behalf of European Academy of Neurology.



(
L

SATISFACTION WITH TELEHEADACHE CONSULTATIONS 809

Screened consecutively for eligibility
(n =557)

Not included (n = 148)

+ Did not meet inclusion criteria (n = 58)
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+ Missing questionnaire (n = 62)

Figure 1 Flow of participants through the study. ITT, intention-to-treat.

tabulation. Baseline characteristics of non-respondents
were compared with respondents, and baseline charac-
teristics of the randomized groups were compared
between non-respondents at 3 and 12 months

(dropout analysis). Age was categorized into 25, 50,
75 and 100 percentiles as part of the post hoc analysis.
Pre-specified and non-pre-specified outcome variables
are defined in the Patients and methods and Results
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sections. A minimal clinical significant change of
Headache Impact Test 6 (2.3) and visual analogue
pain scale (1.3) has been defined [14,15]. To ascertain
similar treatment outcomes, we compared minimal
clinical significant change of Headache Impact Test 6
and visual analogue pain scale from 0 to 12 months
between the two groups (Table 3).

Consent and ethical approval

Oral and written information were given to all partici-
pants, and consent forms obtained before data collec-
tion. The participants’ privacy and integrity were
respected in accordance with the Helsinki Declaration
[16]. The Norwegian National Committee for Medical
and Health Research Ethics (REC) approved the
study (NR.2009/1430/REK). It was first registered at
the Norwegian Research and Management database
(FAS.ID3897/HST959-10) [17], and later at Clini-
calTrials.gov (ID.NCT02270177).

Results

Of the 402 participants, 279 (69.4%) answered both
questionnaires. Of the 145 respondents in the teleme-
dicine group, 124 (85.5%) were satisfied, 9 (6.2%)
were dissatisfied, 5 (3.4%) changed from dissatisfied
to satisfied and 7 (4.8%) changed from satisfied to
dissatisfied (Fig. 2) at 12 months. Of the 134 respon-
dents in the traditional group, 118 (88.1%) were satis-
fied, 6 (4.5%) were dissatisfied, 4 (3.0%) changed
from dissatisfied to satisfied and 6 (4.5%) changed
from satisfied to dissatisfied (Fig. 2) at 12 months.
Cronbach’s alpha of overall satisfaction, communica-
tion, information, diagnosis, advice and medication
was 0.82.

Baseline characteristics of all participants and those
answering the 12-month questionnaire were balanced
between the randomized groups (Table 1). At
3 months, those who answered the questionnaire were
marginally older than the non-responders (P = 0.062),
and at 12 months responders were older than non-
responders (P = 0.020) (Table S1-S2). We found no
other differences between responders and non-respon-
ders at 3 and 12 months (P > 0.05) (Table S1-S2).
Apart from a larger proportion of women among
non-responders in the traditional group at 12 months
(P = 0.023), baseline characteristics of non-respon-
ders were balanced between the randomized groups
(Table S3-S4).

Table 2 shows baseline characteristics and compar-
isons between the genders. Table 3 summarizes
per-protocol and ITT analyses of the frequency of satis-
fied patients (pre-specified) and the frequency in
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Figure 2 Comparison of patients who confirmed satisfaction at
3 and 12 months. (a) Per-protocol analysis (n = 279, P = 0.653).
(b) Intention-to-treat analysis (n = 402, P = 0.335). 0, telemedi-
cine; O, traditional.

subgroups of satisfaction (non-pre-specified). Table 4
shows a non-pre-specified subgroup analysis of head-
ache patients who underwent telemedicine, comparing
those who were indifferent to the form of consultation
and those who preferred traditional consultations.
There were no differences in combined satisfaction,
overall satisfaction, communication, information,
diagnosis, advice, prescriptions, GP treatment and fol-
low-up at 12 months between the age categories (16—
25, 26-36, 3747 and 48-65 years, P > 0.05). Com-
pared with those with only primary school/high school
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Table 1 Baseline characteristics of non-acute headache patients who had a consultation at a neurological outpatient department and were fol-

lowed up 12 months later

All participants

Patients answering 12-month questionnaire

Traditional Telemedicine Traditional
Telemedicine (n = 200) (n =202) P-value (n =151) (n = 140) P-value
Demographics
Age (years) 36.0 (13.0) 38.0 (13.7) 0.124 36.7 (13.2) 39.3 (14.2) 0.096
Females 148 (74.0) 153 (75.7) 0.774 119 (78.8) 103 (73.6) 0.362
Males 52 (26.0) 49 (24.3) 32 (21.2) 37 (26.4)
Level of education
Primary/high school 128 (64.0) 122 (60.4) 0.521 95 (62.9) 84 (60.0) 0.697
College/university 72 (36.0) 80 (39.6) 56 (37.1) 56 (40.0)
Clinical characteristics
BMI (kg/m?) 27.1 (5.4) 26.9 (5.3) 0.617 27.1 (5.4) 27.5 (5.4) 0.505
Systolic bp (mmHg) 129.8 (16.5) 130.0 (17.1) 0.903 130 (16.9) 131 (17.9) 0.571
Diastolic bp (mmHg) 80.9 (11.6) 80.6 (11.8) 0.794 81 (11.8) 80.8 (12.4) 0.769
Without comorbidity 115 (57.5) 106 (52.5) 0.362 90 (59.6) 74 (52.9) 0.298
Headache characteristics
Age at headache onset (years) 24.5 (14.4) 25.4 (14.3) 0.533 24.4 (14.6) 26.6 (15.2) 0.203
HIT-6 64.1 (6.1) 64.0 (6.1) 0.824 63.7 (6.3) 63.7 (6.1) 0.988
VAS 7.1 (2.2) 6.9 (2.1) 0.492 7.0 (2.2) 6.9 (2.0) 0.716
Headache attacks >4 h [19] 164 (82.0) 172 (85.1) 0.473 124 (82.1) 122 (87.1) 0.307
Headache days/month [19]
>15 days 120 (60.0) 113 (55.9) 0.469 87 (57.6) 76 (54.3) 0.650
<15 days 80 (40.0) 89 (44.1) 64 (42.4) 64 (45.7)
Migraineur 156 (78.0) 158 (78.2) 1.000 116 (76.8) 108 (77.1) 1.000

Data are presented as mean (SD) or number (%). BMI, body mass index; bp, blood pressure; HIT-6, Headache Impact Test-6 [18]; VAS,
visual analogue pain scale (0 = no pain, 10 = worst possible pain) [15].

Table 2 Baseline gender comparisons of non-acute headache patients who had a consultation at a neurological outpatient department and were

followed up 12 months later

Baseline Patients answering 12-month questionnaire
Men Women P-value Men Women P-value

Gender 101 (25.1) 301 (74.9) 69 (23.7) 222 (76.3)
Age (years) 40.6 (13.7) 35.8 (13.1) 0.001 42.9 (14.0) 36.4 (13.3) 0.001
Level of education

Primary/high school 80 (79.2) 170 (56.5) <0.001 53 (76.8) 126 (56.8) 0.004

College/university 21 (20.8) 131 (43.5) 16 (23.2) 96 (43.2)
Education (years) 13.1 (2.8) 139 (3.1) 0.022 13.1 (3.1) 13.8 (3.0) 0.077
BMI (kg/m?) 27.8 (4.5) 26.7 (5.5) 0.092 28.5 (4.5) 26.9 (5.6) 0.031
Obesity (BMI > 30) 29 (28.7 72 (23.9) 0.407 24 (34.8) 57 (25.7) 0.187
Without comorbidity 48 (47.5) 173 (57.5) 0.104 30 (43.5) 134 (60.4) 0.020
Chronic neck pain 43 (42.6) 145 (48.2) 0.389 29 (42.0) 102 (45.9) 0.665
Insomnia 37 (36.6) 89 (29.6) 0.230 24 (34.8) 59 (26.6) 0.244
Hypertension 11 (10.9) 25 (8.3) 0.558 9 (13.0) 20 (9.0) 0.455
Age at headache onset (years) 29.9 (15.5) 23.3 (13.5) <0.001 30.6 (16.3) 23.9 (14.2) 0.003
Duration of headache (years) 12.4 (14.2) 13.4 (12.3) 0.486 13.9 (15.2) 13.6 (12.4) 0.892
Headache attacks [19]

>4 h 79 (78.2) 257 (85.4) 0.127 54 (78.3) 192 (86.5) 0.144

<4 h 22 (21.8) 44 (14.6) 15 (21.7) 30 (13.5)
Headache days/month 0.356 0.382

>15 63 (62.4) 170 (56.5) 35 (50.7) 128 (57.7)

<15 38 (37.6) 131 (43.5) 34 (49.3) 94 (42.3)
Mean HIT-6 62.9 (6.5) 64.4 (5.9) 0.032 62.6 (7.2) 64.0 (5.8) 0.096
Mean VAS 6.5 (2.4) 7.2 (2.1) 0.007 6.5 (2.4) 7.1 (2.0) 0.034
Migraineur 69 (68.3) 245 (81.4) 0.009 48 (69.6) 176 (79.3) 0.131

Data are presented as mean (SD) or number (%). Significant values are presented in bold (P < 0.05). BMI, body mass index; HIT-6, Head-
ache Impact Test-6 [18]; VAS, visual analogue pain scale (0 = no pain, 10 = worst possible pain) [15].

© 2017 The Authors. European Journal of Neurology published by John Wiley & Sons Ltd on behalf of European Academy of Neurology.
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education, participants with college/university educa-
tion were more satisfied with communication
(P =0.047), were older (P < 0.001), had a longer his-
tory of headaches (P < 0.001), had a longer consulta-
tion (P <0.001), recalled the diagnosis more
frequently (P = 0.013) and visited their GP more often
in the wake of the consultation (P < 0.001). There
were no statistical differences in patients’ overall satis-

faction with consultation, information, diagnosis,
advice and prescriptions.
Discussion

By comparing two different forms of consultation in a
randomized manner and with similar group settings, we
found that telemedicine was not inferior to a traditional
specialist visit in terms of long-term satisfaction. When
comparing the two groups, there was no difference in
either satisfaction with consultation, communication,
information, diagnostics and treatment or further GP
treatment and follow-up at 12 months.

Recent published studies show that patients with
neurological disorders and pain conditions are highly
satisfled with  telemedicine [20,21]. Conversely,

-/

headache sufferers are less satisfied with their health-
care [22]. This may be due to poor access to headache
specialists [22] or misdiagnoses and suboptimal treat-
ment [9]. However, centralizing headache care may
diminish local GP follow-up, thus having a negative
rebound effect on the quality of primary care [23]. At
12 months, the influence of headache on daily life was
still high in both groups in our study (Table 3). The
relatively high ongoing headache burden in these
patients may reflect limited access to headache special-
ists and follow-up.

Constant improvements in information and commu-
nication technology, such as electronic patient records,
electronic prescriptions and telemedicine, may give rise
to more convenient healthcare with easier access to
secondary neurological departments and headache
specialists. Other advantages would be saving of travel
time and cost, as well as possible shorter specialist
consultations [2], without compromising the patient—
doctor relationship [11]. Although we did not find any
video deficit effects in the patient—doctor relationship,
an important question that is in dispute and must be
settled is how telemedicine consultations will affect the
quality of care.

Table 3 Satisfaction and headache characteristics among study participants 12 months after a specialist headache consultation

Telemedicine Traditional P-value P-value
n (% PP/ITT) n (% PP/ITT) PP ITT

Overall satisfaction 134 (88.7/67.0) 127 (90.7/62.9) 0.719 0.327

Females 107 (89.9/72.3) 92 (89.3/60.1) 1.000 0.036

All migraineurs 105 (90.5/67.3) 98 (90.7/62.0) 1.000 0.500

Rural patients 96 (88.1/65.8) 88 (91.7/60.3) 0.538 0.175

Urban patients 38 (90.5/70.4) 39 (88.6/69.6) 1.000 0.957
Satisfied with

Communication 139 (92.7/69.5) 118 (86.1/58.4) 0.106 0.055

Information 133 (88.1/66.5) 119 (85.6/58.9) 0.654 0.269

Diagnosis 118 (79.7/59.0) 111 (79.9/55.0) 1.000 0.516

Advice 115 (77.7/57.5) 105 (76.6/52.0) 0.943 0.386

Prescriptions 80 (58.0/40.0) 70 (55.1/34.7) 0.731 0.387
Prefers traditional over TM 48 (32.7/24.0) 96 (69.6/47.5) 0.001 0.001
Overall satisfied with GP 73 (50.0/36.5) 72 (53.7/35.6) 0.614 0.287
College/university education 53 (94.6/73.6) 52 (92.9/65.0) 1.000 0.513
Primary/high school education 81 (85.3/63.3) 75 (89.3/61.5) 0.563 0.466
Females satisfied with

Communication 112 (94.1/75.7) 84 (84.0/54.9) 0.027 0.001

Information 105 (88.2/70.9) 87 (85.3/56.9) 0.656 0.021

Diagnosis 93 (78.8/62.8) 83 (81.4/54.2) 0.761 0.034

Advice 89 (76.7/60.1) 72 (71.3/47.1) 0.449 0.038

Prescriptions 62 (57.4/41.9) 50 (54.9/32.7) 0.837 0.044
Headache characteristics at 1 year

MID in HIT-6 from baseline 66 (44.3) 73 (52.9) 0.181

MID in VAS from baseline 70 (47.9) 56 (41.8) 0.361

Data are presented as mean (SD) or number (%). Significant values are presented in bold (P < 0.05). ITT, intention-to-treat analysis; PP, per-
protocol analysis. Pre-specified variable: Overall satisfaction. The other variables are non-pre-specified: GP, general practitioner; MID HIT-6,
minimal clinical improvement in Headache Impact Test-6 (2.3) [14]; MID VAS, minimal clinical improvement in visual analogue pain scale

(1.3 mm) (0 = no pain, 10 = worst possible pain) [15]; TM, telemedicine.

© 2017 The Authors. European Journal of Neurology published by John Wiley & Sons Ltd on behalf of European Academy of Neurology.
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Table 4 Non-pre-specified consultation preference of headache
patients who underwent telemedicine evaluated 12 months after the
consultation

Preferred
consultation
Indifferent Traditional
(n=99)" (n = 48) P-value
Female 77 (77.8) 39 (81.3) 0.788
Mean age (years) 37.5 (13.1) 34.3 (13.5) 0.172
Level of education
College/university 41 (41.4) 14 (29.2) 0.209
Primary/high school 58 (58.6) 34 (70.8)
Education (years) 13.8 (3.0) 12.9 (2.7) 0.057
Waiting time (days) 61.1 (30.4) 68.8 (27.7) 0.140
Consultation time 39.4 (9.8) 39.8 (9.2) 0.810
(min)
Rural patients 72 (72.7) 33 (68.8) 0.760
Urban patients 27 (27.3) 15 (31.3) 0.760
Overall satisfied with
Consultation 97 (98.0) 35 (72.9) <0.001
Communication 96 (97.0) 41 (87.2) 0.055
Information 94 (94.9) 37 (77.1) 0.003
Diagnosis 89 (90.8) 27 (57.4) <0.001
Advice 85 (85.9) 28 (60.9) 0.002
Prescriptions 58 (65.9) 20 (42.6) 0.015
Migraine 78 (78.8) 34 (70.8) 0.392
MOH 18 (18.2) 17 (35.4) 0.036
Headache 81 (81.8) 39 (81.3) 1.000
attacks >4 h [19]
Headache days/ 37 (37.4) 27 (57.4) 0.035
month >15 [19]
VAS at baseline 7.0 (2.2) 6.9 (2.3) 0.692
VAS at 12 months 4.9 (2.8) 5.7 (2.6) 0.098
HIT-6 at baseline 63.6 (5.8) 63.8 (7.6) 0.888
HIT-6 at 12 months 59.3 (8.7) 61.7 (9.8) 0.142

Data are presented as mean (SD) or number (%). Significant values
are presented in bold (P < 0.05). HIT-6, Headache Impact Test-6
[18]; MOH, medication overuse headache; VAS, visual analogue pain
scale (0 = no pain, 10 = worst possible pain) [15]. “11 patients (7.5%)
preferred telemedicine over traditional visits, 88 (59.9%) had no pref-
erence and 48 (32.7%) preferred traditional face-to-face visits.

Logically, patients who had undergone telemedicine
were more indifferent to the type of consultation than
those without such experience. Analysis of the teleme-
dicine group showed that those who were indifferent
to the form of consultation were more satisfied than
patients who preferred a traditional consultation. The
fact that patients who preferred traditional consulta-
tions in the telemedicine group had more headache
days with more frequent medication overuse headache
(MOH) indicate that traditional consultations are
more suitable for patients with MOH. GPs have great
potential to diagnose and treat the majority of
patients with MOH, and could serve as a bridge to
close this gap [24,25]. However, patients who had a
consultation via telemedicine had not experienced a
traditional specialist visit, which may have biased the
results.
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A high telemedicine acceptance rate [2] combined
with a high telemedicine satisfaction frequency at both
3 months [11] and 12 months provide evidence for a
positive attitude towards telemedicine among head-
ache patients. Moreover, a high inclusion rate in the
study from the referred headache patient population
strengthens the external validity. The fact that patients
accepted telemedicine and trial participation on
beforehand, and most were satisfied with the audio
and video communication [2], may have had an influ-
ence on the high proportion of satisfied patients.
However, most of the eligible headache patients
accepted telemedicine [2], indicating that the selection
bias is of minor concern. Having consultations in a
very structured manner could be another bias, but the
findings of high satisfaction correspond to results of
many other telemedicine studies [20,21,26]. An issue
that needs further investigation is whether implement-
ing telemedicine can reduce waiting times to access
headache specialists and, at the same time, lessen dete-
rioration of the headache burden.

Another finding in the present study was that
patients with higher education were more satisfied
with the communication at the specialist consultation.
This may have been influenced by longer consultations
and more GP follow-ups. However, the level of educa-
tion showed no difference in satisfaction between the
randomized groups. This finding is not in accordance
with previous literature, which indicates that higher
education is positively associated with the use of
eHealth technology [27,28].

A surprising finding was that women seemed to be
more satisfied with telemedicine in many categories of
satisfaction. An explanation is that higher headache
burden, and possibly younger age with higher educa-
tion among the females, could have influenced this
result. Based on these findings and results from two
previous articles [2,11], a typical patient benefitting
from telemedicine would be a young, well-educated
rural woman who presents with a severe headache,
similar to the older patient in the Introduction [1].
Because of many univariate analyses, these findings
may be due to chance alone.

One advantage of this study is that participants were
consecutively recruited from referrals to a secondary
neurological outpatient department. Another advan-
tage is that we included 72.2% of those that were
screened for study participation (Fig. 1). However, as
those who were older than 65 years of age were
excluded, elderly patients with headache were not rep-
resented. A preponderance of primary headaches
among women is in accordance with the literature
[29,30], especially migraine, which affects women three
times more often than men [30,31]. The larger

© 2017 The Authors. European Journal of Neurology published by John Wiley & Sons Ltd on behalf of European Academy of Neurology.



814 K. I MULLER, K. B. ALSTADHAUG AND S. I. BEKKELUND

subgroup of women makes the analyses in this study
more robust. Both groups in our study had similar
reduction in headache burden. Thus, clinical improve-
ment as a confounder of satisfaction is unlikely. In-
hospital visits provide identical group conditions, but
make this study less comparable to clinical practice.
As we covered different aspects of satisfaction, the
questionnaire content is valid, but we did not compare
questions with a standardized questionnaire or rating
scale. Cronbach’s alpha shows that the different ques-
tionnaire aspects of satisfaction are reliable. Although
the overall frequency of satisfied patients is similar to
our 3-month results [11], there may be some recall bias
after 12 months. Lack of a placebo group and blinding
are two other weaknesses, but would be difficult to
implement in this study. In addition to a high response
rate, both per-protocol and ITT analyses of satisfac-
tion frequency and different categories of satisfaction
did not favour traditional visits over telemedicine.

Satisfaction with telemedicine consultations among
non-acute headache patients is not inferior to tradi-
tional visits. These findings may stimulate more con-
venient and accessible headache care for patients,
especially those in areas with no or limited neurologi-
cal service.
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-/

tionnaire versus those who did not respond at 12
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teristics of the randomized groups in patients referred
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answer the 3-month questionnaire).

Table S4. Baseline demographics and clinical charac-
teristics of the randomized groups in patients referred
to specialist for headache (patients who did not
answer the 12-month questionnaire).
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