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Objective: Results from clinical trials indicate that Internet-based
psychological pain interventions are effective in treating chronic
pain. However, little is known about patients’ acceptance of these
programs and how to positively influence patients’ intention to
engage in them. Therefore, the present study aimed (1) to assess
patients’ acceptance of Internet-based interventions, and (2) to
examine whether patients’ acceptance can be increased by an
acceptance facilitating intervention.

Methods: A total of 104 patients with chronic pain from 2 pain
units were randomly allocated to an intervention group (IG) and a
no-intervention control group (CG). The IG was shown a short
informational video about Internet-based psychological pain
interventions before receiving a questionnaire on patients’ accept-
ance of Internet-based psychological pain interventions and pre-
dictors of acceptance (performance expectancy, effort expectancy,
social influence, facilitating conditions, Internet usage, and Internet
anxiety). The CG filled out the questionnaire immediately. Patients’
acceptance was measured with a 4-item scale (sum score ranging
from 4 to 20).

Results: Baseline acceptance of Internet-based interventions was
reported as low (sum-score:4-9) by 53.8%, moderate (10 to 15) by
42.3%, and high (16 to 20) by 3.9% of the patients with chronic
pain in the CG. The IG showed a significantly higher acceptance

(M=12.17, SD=4.22) than the CG (M=8.94, SD=3.71) with a
standardized mean difference of d=0.81 (95% CI, 0.41, 1.21). All
predictor variables were significantly improved in the IG compared
with the CG, except for Internet usage.

Conclusions: Patients with chronic pain display a relatively low
acceptance of Internet-based psychological pain interventions,
which can be substantially increased by a short informational video.
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Psychological interventions are an effective element of the
multidimensional and interdisciplinary treatment

approach to chronic pain (CP).1,2 Due to high costs and
long waiting lists for these treatments, Internet-based psy-
chological interventions for CP might be a feasible solution
to improve health care for patients with CP.3–5 In addition,
Internet-based interventions have several advantages over
traditional face-to-face approaches, such as anonymity, low
costs, and the flexibility to be used at any time and place.6,7

There is a wide range of different Internet-based inter-
ventions for the treatment of CP, such as Internet-based
cognitive-behavioral therapy (iCBT) and online peer-to-
peer support groups,4,5 as well as a growing evidence base
for their effectiveness,4 particularly if grounded within a
scientific framework (eg, behavior change or psychother-
apeutic models).8 A recent meta-analysis by Macea et al7

found a small but significant positive effect for iCBT
compared with wait-list controls (d=0.29), and significant
improvements in further health-related and behavioral
outcome variables (eg, work capability and drug use).

A basic prerequisite for effective Internet-based inter-
ventions is the willingness of patients to participate in
them.9 Evidence from multiple studies, however, indicate
low uptake rates of these programs.10–12 A repeatedly
suggested reason for this phenomenon is a low level of
patients’ acceptance of Internet-based interventions.13,14

Knowledge about causes for low acceptance remains lim-
ited at present. Nevertheless, there is a small body of mostly
qualitative research pointing to certain barriers or drivers to
the acceptance and uptake of Internet-based programs,15,16

such as Internet usage and Internet anxiety,14,17 appre-
hension concerning data security and comfort using Inter-
net-based interventions, social influence by friends, family,
and health professionals, reservations toward psychological
interventions in general, as well as a lack of trust in the
effectiveness of Internet-based approaches.13,18
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Given patients’ low acceptance of Internet-based
interventions, it would be of high practical relevance to
examine whether patients’ acceptance can be increased.
However, studies investigating ways to overcome barriers
to acceptance and increase the acceptance and uptake of
Internet-based interventions are scarce.16,19 A repeatedly
discussed solution might be to offer patients an acceptance
facilitating intervention, that is, providing trustworthy
information on, as well as an introduction to Internet-based
programs to reduce patients’ apprehensions and mis-
conceptions about Internet-based interventions.13,16,18,20,21

The present study aimed (1) to examine the level of
patients’ acceptance of Internet-based psychological pain
interventions; and (2) to examine whether the level of
patients’ acceptance can be increased by an acceptance
facilitating intervention consisting of a short informational
video about Internet-based psychological pain inter-
ventions. We expected the acceptance facilitating inter-
vention to positively affect patients’ acceptance and their
perceptions of the barriers to acceptance. (3) To examine
differences in the intervention effect within the sample,
exploratory subgroup analyses were performed.

METHODS

Study Design and Sample
This was an experimental study using a parallel-group

study design with balanced (1:1) randomization. The
recruitment took place from February 25, 2013 to April 19,
2013 in Freiburg, Germany. Patients were recruited in an
outpatient clinic specialized in the treatment of pain and
in a pain management unit of the University Medical
Center Freiburg. Data were collected independently by 2
researchers (H.S. and S.S-S.), who generated the random
allocation sequence and allocated participants to either the
intervention group (IG) or the control group (CG). The
recruited patients attended the stated facilities either for
diagnostic or treatment purposes. Inclusion criteria
required participants (1) to be over 18 years of age, (2) to
have some form of CP, and (3) to have sufficient German
language skills. Patients with cancer-related pain were
excluded from the study. For allocation to either IG or CG,

2 Computer-generated lists of random numbers, based on
alternating randomly varied block sizes of 6, 8, and 10, were
used. The IG was shown the acceptance facilitating inter-
vention video immediately after randomization and
received a questionnaire afterward. The CG filled out the
questionnaire immediately after randomization. To detect a
clinically relevant medium size effect (d=0.50) with a
power of 80% and a 2-sided 5% significance level, the study
aimed at a minimal sample size of 102 participants. Of 176
potential participants, 104 met the inclusion criteria and
agreed to participate (see CONSORT flow diagram; Fig. 1).
Reasons for exclusion were: no CP (n=8), visually
impaired (n=1), insufficient language skills (n=10), and
no time (n=32) and no interest (n=21) to participate. All
randomized participants completed the questionnaire. The
research project was approved by the ethics committee of
the University Medical Center Freiburg and informed
consent was obtained from each patient.

Acceptance Facilitating Intervention
The acceptance facilitating intervention consisted of a

5-minute video, in which an expert provided the IG with
information about Internet-based psychological pain
interventions to positively influence patients’ acceptance.
The content of the intervention was designed to address the
aforementioned barriers and drivers of acceptance. The
information presented comprised of the evidence base for
the effectiveness of Internet-based approaches, data security
and anonymity concerning Internet-based programs,
diverse advantages (eg, ease and comfort of use, flexible
time management), the possibility of receiving technical
support, as well as a comprehensive introduction to and
assistance during the program. Furthermore, an exemplary
layout of an Internet-based psychological pain intervention
was presented, encompassing the login/logoff processes,
various modules (eg, relaxation, sleep and stress, mindful-
ness), a pain diary, and a forum to communicate with other
pain patients. A translated English version of the video
script is available as Supplemental Digital Content 1
(http://links.lww.com/CJP/A115). The video (German) is
available on request from the corresponding author.

Assessed for eligibility (n=176)

Excluded
• No chronic pain (n=8) 
• Visually impaired (n=1) 
• Insufficient language skills (n=10) 
• Declined to participate because of: 

- No time (n=32) 
- No interest (n=21) 

Randomized (n=104) 

Allocated to acceptance facilitating 
intervention (n=52)

- Received (n=52)
Allocated to control (n=52) 

Analysed (n=52) Analysed (n=52) 

FIGURE 1. Flow diagram.
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MEASURES

Primary Outcome
To operationalize acceptance, we built upon the well-

established Unified Theory of Acceptance and Use of
Technology (UTAUT), which has been shown to be a
reliable and economical framework to study drivers and
barriers to users’ acceptance of information technology
(IT).22,23 According to this model, acceptance is defined as
the behavioral intent to use IT, with intent being the most
proximal predictor for actual IT use.24 All items were rated
on 5-point scales with response options ranging from “does
not apply at all (1)” to “applies completely (5).” Three of
the 4 items to measure acceptance were derived from the
literature (1, if offered, I intend to try out an Internet-based
psychological pain intervention; 2, if offered, I intend to use
an Internet-based psychological pain intervention regularly;
3, I would recommend an Internet-based psychological pain
intervention to a friend).13,22,25 One item (I am willing to
pay for an Internet-based psychological pain intervention)
was developed within this study. The sum score of the scale
ranged from 4 to 20. Cronbach a in the present study
was 87.

Secondary Outcomes
The UTAUT also specifies 4 key predictors of IT

acceptance that correspond with the above-mentioned
barriers and drivers to acceptance: performance expectancy
(expected benefit for personal health care), effort expectancy
(expected ease of use of the intervention), social influence
(opinions from within participants’ social network relating
to the intervention), and facilitating conditions (technical
infrastructure and technical support using Internet-based
interventions). Internet usage and Internet anxiety, as 2
frequently discussed potential drivers of or barriers to
acceptance,14,17 were also included in the study.

Items measuring the constructs performance expectancy
(1, using an Internet-based psychological pain interven-
tion would increase the effectiveness of my pain treatment;
2, using an Internet-based psychological pain intervention
would be beneficial for my health care; 3, overall, an
Internet-based psychological pain intervention would sup-
port me in coping with my chronic pain; a=0.90) and
effort expectancy (1, using an Internet-based psychological
pain intervention would be simple; 2, using an Internet-
based psychological pain intervention would be an easy
task for me; 3, an Internet-based psychological pain inter-
vention would be clear and easily comprehensible to me;
a=0.83) were drawn from Wilson and Lankton.26 As
adapted from Venkatesh et al,22 social influence was
assessed with a 2-item scale (1, people close to me would
recommend me to use an Internet-based psychological pain
intervention; 2, my general practitioner would recommend
me to use an Internet-based psychological pain inter-
vention; a=0.82). As facilitating conditions are a hetero-
genous construct, it was measured with 2 separate items
(technical preconditions:“I do have all necessary technical
preconditions for using an Internet-based psychological
pain intervention” and technical support: “In case of
technical problems with an Internet-based psychological
pain intervention, I would receive technical support”)
instead of a uniform scale. Both items were derived from
Venkatesh et al.22 All predictors were rated on 5-point
scales with response options ranging from “does not apply
at all (1)” to “applies completely (5).” Internet usage was

measured with 3 items (1, how often do you surf the
Internet?; 2, how often do you send emails?; 3, how often do
you read emails?; a=0.89) on a 5-point scale, ranging from
“seldom or never (1)” to “multiple times per day (5)”
adapted from Haase et al.27 Internet anxiety was assessed
with 2 items (1, the Internet is something threatening to me;
2, I am afraid making an irrevocable mistake while using
the Internet; a=0.68) on a 5-point scale ranging from
“does not apply at all (1)” to “applies completely (5)”
adapted from Venkatesh et al.22

Reliability and validity of the above-mentioned scales
were cross-checked by 2 researchers (H.S. and L.N.) in the
field of Internet-based interventions who appraised the
content of the instrument as well as the clarity and appro-
priateness of the items. Before implementation, the ques-
tionnaire was pilot tested by 4 pain patients to assess
comprehensibility and the time needed to answer all items.

Pain
All items assessing pain and associated data were

drawn from the German pain questionnaire.28 Pain loca-
tion was assessed by 1 multiple-response item asking par-
ticipants to indicate their primary pain sites (eg, mouth/
face/head). Chronicity was determined by asking patients
to specify the duration of their pain, with 5 categories
ranging from “1 month to ½ year” to “>5 years.” One
item assessed frequency of pain, with response options
ranging from “a few times per year” to “constant pain.”
The Graded Chronic Pain Scale (GCPS)29 was used as a
brief measure of pain severity and impairment. Participants
were classified according to pain intensity and pain-related
disability into 1 of 5 categories: no pain (0); low disability to
low-intensity pain (1); low disability to high-intensity pain
(2); high disability to moderately limiting pain (3); and high
disability to severely limiting pain (4). The GCPS comprises
3 items (current pain intensity, average pain intensity, and
worst pain intensity during the past 4wk) rated on an 11-
point scale ranging from “no pain” (0) to “pain as bad as
could be” (10). One item assesses the number of days during
the last 3 months in which the patient has been impaired in
his/her usual activities (work, education, housework).
Another 3 items (extent of pain-related disability with
regard to daily activities, recreational, social, and family
activities, and working ability) were measured on an 11-
point rating scale (“no pain-related disability”=0, “fully
impaired”=10). The GCPS has been proven to be a valid
and reliable instrument for clinical and nonclinical
populations.29–31

Sociodemographic and Further Medical Data
The questionnaire comprised sociodemographic items

concerning sex, age, relationship status (married, divorced,
single, widowed), and education (A-level, college, middle
school, secondary school, no education). Moreover,
patients were asked whether they were in the past or cur-
rently are in a psychological pain treatment (yes/no).

Statistical Analyses
The data analysis was performed using IBM SPSS

Statistics 19. Descriptive statistics are provided for demo-
graphic information, pain, and associated data. The w2,
Fisher Exact test, and independent t tests were used to test
for randomization imbalance between the IG and CG in
terms of pain-related variables (pain chronicity, pain
frequency, pain severity and impairment [GCPS], and pain
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location) and sociodemographic and medical variables (age,
sex, relationship status, education, and experience with
psychological pain treatments).

Primary Outcome
To illustrate the baseline level of acceptance, the scale

(sum score: 4 to 20) was classified into 3 levels: low (sum
score: 4 to 9), moderate (sum score: 10 to 15), and high
(sum score: 16 to 20). A t test was used to detect a difference
between IG and CG regarding acceptance. To quantify the
effect, the standardized mean difference (Cohen d) with
95% confidence interval (CI) was computed.

Secondary Outcomes
A t test was used to test for differences between IG and

CG in effort expectancy. As the further secondary outcomes
were not normally distributed, and an adjustment using log
and square root transformations failed, nonparametric
tests (Mann-Whitney) were chosen to test for differences
between IG and CG in performance expectancy, social
influence, Internet usage, Internet anxiety, technical support,
and technical preconditions. There were no missing values
on any of the dependent variables. To quantify the effect,
standardized mean differences (Cohen d) with 95% CI were
computed.

To exploratively examine potential differences of
subgroups (sex, age, Internet usage, education, experience
with psychological interventions, pain chronicity, pain
severity, and impairment) regarding the degree of accept-
ance, analyses using Analyses of Variance (ANOVA) were
performed. For this purpose, age was dichotomized using a
median split (r55; >55). Internet usage was classified into
moderate to high (sum score: 3 to 10) and low (sum score:
11 to 15). Education level was classified into low (no edu-
cation and secondary school) and high (middle school,
college, and A-level). Experience with psychological pain
treatments was dichotomized into ever (prior or current
treatment) and never (neither prior nor current). Pain
chronicity was dichotomized into chronicity level 1 (dura-
tion of pain r5 y) and chronicity level 2 (duration of pain
>5 y). Pain severity and impairment was classified into
severity level 1 (GCPSr3) and severity level 2 (GCPS>3).

RESULTS
Of the 104 included patients, 57.7% were female and

42.3% male, with age ranging from 18 to 84 years with a
mean age of 54.4 (SD=13.6). More than 73% of the
sample reported pain duration of 2 years or longer, with
74% suffering from constant pain. The most frequently
stated primary pain sites were the shoulders/arms/hands
(19.5%), neck (16.9%), lower back (15.7%), and hip/leg/
feet (14.8%). More than half of the participants (51%)
reported high disability and severely limiting pain accord-
ing to the GCPS. Further demographic and pain-related
data are shown in Table 1. No significant differences for
demographic (age, sex, relationship status, and education)
and pain-related variables (pain chronicity, pain frequency,
pain severity and impairment, and pain location) were
found between the 2 groups (Table 1).

Baseline Level of Acceptance
In the CG, 53.8% of the participants showed a low,

42.3% a moderate, and 3.9% a high level of acceptance,
with an average sum score of M=8.94 (SD=3.71)
(Fig. 2).

Differences in Acceptance Between IG and CG
In the IG, 25.0% of the participants showed a low,

48.1% a moderate, and 26.9% a high level of acceptance,
with an average sum score of M=12.17 (SD=4.22)
(Fig. 2). Acceptance was significantly higher in the IG than
the CG (t102=4.15, P=0.00), with a standardized mean
difference of d=0.81 (95% CI, 0.41, 1.21) (Table 2).

Differences in Predictors of Acceptance Between
IG and CG

The IG reported significantly higher scores on meas-
ures of performance expectancy (U=855.5, Z= �3.257,
P=0.001, r=0.30), effort expectancy (t102=4.05, P=
0.000, d=0.79), social influence (U=762.0, Z= �3.879,
P=0.000, r=0.37), technical support (U=1001.0, Z=
�2.343, P=0.019, r=0.23), and technical preconditions
(U=937.0, Z= �2.817, P=0.005, r=0.28) than the CG
(Table 2). The CG in turn showed a significantly higher
level of Internet anxiety (U=881.0, Z= �3.138, P=
0.002, r= �0.25) than the IG. No difference between
groups was observed regarding Internet usage (U=1109.0,
Z= �1.600, NS, r= �0.16) (Table 2).

Subgroup Analyses
None of the subgroup analyses revealed an effect

modifier for the intervention effect on acceptance, except
for patients’ experience with psychological pain interventions
(Table 3). Patients with no prior or current psychological pain
intervention experience benefited significantly more from
the acceptance facilitating intervention than patients with
prior or current experience (P=0.030). There were no
significant differences in treatment effect with regard to sex
(P=0.556), age (P=0.070), education (P=0.161),
Internet usage (P=0.340), pain chronicity (P=0.313),
and pain severity and impairment (P=0.239).

DISCUSSION
To the best of our knowledge, the present study

assessed for the first time the level of acceptance of Internet-
based psychological pain interventions within the clinical
population of patients with CP. Moreover, the impact of an
acceptance facilitating intervention consisting of a short
informational video on patients’ acceptance of Internet-
based psychological interventions for CP was examined.

The results highlight a relatively low level of accept-
ance of Internet-based psychological pain interventions,
with 96.1% of the participants displaying only a low to
moderate level of acceptance. This finding is in line with
prior studies that reported low uptake rates of Internet-
based interventions.7,10,11 Thereby, the quantitative evi-
dence of our study substantiates earlier qualitative research,
which identified low levels of acceptance of Internet-based
interventions as a potential barrier to uptake.13,14 A low
uptake of Internet-based interventions, in turn, negatively
influences the potential benefit of these programs for
improving patients’ health care on a large scale. For
Internet-based interventions to be an effective element in
the treatment of CP, patients need to be approving of and
have an intention to use such programs. Without sufficient
patient acceptance, even the most well-designed and
potentially effective Internet-based intervention will be of
no use.

In light of the low level of acceptance, it seems
important to examine whether patients’ acceptance can be
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influenced by an acceptance facilitating intervention pro-
viding patients with information on and an introduction to
Internet-based psychological pain interventions. In accordance
with our hypothesis, the IG reported significantly higher
acceptance than the CG (d=0.81). The IG also showed
significantly higher scores for performance expectancy,
effort expectancy, social influence, technical support, and
technical preconditions, and a significantly lower Internet
anxiety than the CG. These results confirmed our expect-
ations that, in addition to positively affecting acceptance,
the intervention also positively influenced the key pre-
dictors of acceptance. Having gained knowledge about
Internet-based interventions, participants of the IG might
have rated the items with more confidence than the CG,
thus reporting higher scores for acceptance and its pre-
dictors and lower Internet anxiety. The CG, in turn, had to
entirely rely on their prior, most probably limited, knowl-
edge on Internet-based psychological pain interventions,

0

10

20

30

40

50

60

low (4-9) moderate (10-15) high (16-20)

CG (n=52)

IG (n=52)

%

FIGURE 2. Level of acceptance. CG indicates control group; IG,
intervention group.

TABLE 1. Characteristics of the Sample

N (%)

Total (n=104) IG (n=52) CG (n=52) P

Age, M (SD) (y) 54.39 (13.60) 53.85 (12.66) 54.94 (14.58) 0.683
Sex (female) 60 (57.7) 30 (57.7) 30 (57.7) 1.00
Education 0.053
A-level 15 (14.4) 11 (21.2) 4 (7.7)
College 7 (6.7) 3 (5.8) 4 (7.7)
Middle school 32 (30.8) 19 (36.5) 13 (25)
Secondary school 47 (45.2) 19 (36.5) 28 (53.8)
No education 3 (2.9) 0 3 (5.8)

Relationship status 0.287
Married 69 (66.3) 38 (73.1) 31 (59.6)
Divorced 11 (10.6) 6 (11.5) 5 (9.6)
Single 14 (13.5) 4 (7.7) 10 (19.2)
Widowed 10 (9.6) 4 (7.7) 6 (11.5)

Psychological intervention (ever) 65 (62.5) 33 (63.5) 32 (61.5) 0.839
Pain chronicity 0.897
1mo-½y 5 (4.8) 3 (5.8) 2 (3.8)
½y-1 y 13 (12.5) 7 (13.5) 6 (11.5)
1-2 y 10 (9.6) 5 (9.6) 5 (9.6)
2-5 y 22 (21.2) 9 (17.3) 13 (25)
>5 y 54 (51.9) 28 (53.8) 26 (50)

Pain frequency 0.882
A few times per year 2 (1.9) 1 (1.9) 1 (1.9)
A few times per month 1 (1.0) 1 (1.9) 0
A few times per week 13 (12.5) 7 (13.5) 6 (11.5)
Multiple times per day 14 (13.5) 8 (15.4) 6 (11.5)
Constant pain 74 (71.2) 35 (67.3) 39 (75)

Pain severity and impairment 0.959
Low disability to low-intensity pain 8 (7.7) 4 (7.7) 4 (7.7)
High disability to low-intensity pain 22 (21.2) 12 (23.1) 10 (19.2)
High disability to moderately limiting pain 21 (20.2) 11 (21.2) 10 (19.2)
High disability to severely limiting pain 53 (51) 25 (48.1) 28 (53.8)

Pain location (primary pain sites)
Mouth/face/head 15 (6.4) 11 (21.2) 4 (7.7)
Neck 40 (16.9) 16 (30.8) 24 (46.2)
Shoulders/arms/hands 46 (19.5) 18 (34.6) 28 (53.8)
Chest/upper back 18 (7.6) 6 (11.5) 12 (23.1)
Stomach 3 (1.3) 3 (5.8) 0
Lower back 37 (15.7) 17 (32.7) 20 (38.5)
Hips/legs/feet 35 (14.8) 20 (38.5) 15 (28.8)
Pelvis 13 (5.5) 8 (15.4) 5 (9.6)
Multiple joints 15 (6.4) 7 (13.5) 8 (15.4)
Whole body 14 (5.9) 8 (15.4) 6 (11.5)

P values <0.05 indicate randomization imbalance between IG and CG.
CG indicates control group; IG, intervention group.
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thus responding more conservatively. These main findings
are consistent with prior results from 2 studies by Mitchell
and Gordon13 and Cranen et al.32 Mitchell and Gordon13

reported an increase of acceptance in the IG after a short
demonstration of an Internet-based intervention compared
with a no-intervention CG in a nonclinical student pop-
ulation. In their small-scale study (n=30), Cranen et al32

found a significant positive effect on perceptions of a tele-
medicine service because of the brief use of a telemedicine
system in a CP population. These results suggest that an
effective intervention to increase the acceptance and use of
Internet-based interventions requires further information
than facts and theoretical information on Internet-based
interventions. A demonstration of such a program, as
realized in our study, or the possibility to test an Internet-
based intervention are effective ways to familiarize patients
with this new technology. Through such programs, fears
and misconceptions about Internet-based interventions can

be reduced and their perceived usefulness and comfort of
use increased.

The explorative subgroup analyses showed no sig-
nificant differences in treatment effect for sex, age, educa-
tion, Internet usage, pain chronicity, and pain severity.
However, patients who never received a psychological pain
treatment benefited significantly more from the acceptance
facilitating intervention than patients with prior or current
psychological treatment experience. Thereby, inexperienced
patients of the CG reported a particularly low level of
acceptance. This indicates that acceptance facilitating
interventions for Internet-based psychological pain inter-
ventions need to focus on both reservations toward Internet
interventions and psychological pain interventions in gen-
eral. When interpreting the subgroup analyses, one should
keep in mind that the study was not designed and suffi-
ciently powered to reliably detect heterogeneity of treat-
ment effect in various subgroups. With regard to age and

TABLE 2. Effects of the Intervention on Patients’ Acceptance of Internet-based Psychological Pain Interventions

IG (n=52) CG (n=52)

M SD M SD P ES

Primary outcome
Acceptance 12.17 4.22 8.94 3.71 0.000 d=0.81

Secondary outcomes
Performance expectancy 8.90 2.82 7.13 2.73 0.001 r=0.30
Effort expectancy 10.44 2.94 8.02 3.16 0.000 d=0.79
Social influence 6.08 2.12 4.46 1.93 0.000 r=0.37
Technical support 3.37 1.24 2.81 1.19 0.019 r=0.23
Technical preconditions 3.87 1.47 2.96 1.64 0.005 r=0.28
Internet anxiety 3.65 1.98 4.69 2.03 0.002 r= �0.25
Internet usage 9.21 3.99 10.54 4.19 0.110 r= �0.16

CG indicates control group; ES, effect size; IG, intervention group.

TABLE 3. Subgroup Analyses of Differences in Treatment Effect With Regard to Sex, Age, Education, Internet Usage, Pain Chronicity,
and Pain Severity and Impairment

IG (n=52) CG (n=52)

M SD M SD P

Sex 0.556
Male 12.41 3.74 8.64 3.33
Female 12.00 4.59 9.17 4.00

Age (y) 0.070
r55 12.03 3.89 10.19 3.51
>55 12.35 4.69 7.69 3.53

Education 0.161
Low 12.68 4.45 8.35 3.73
High 11.88 4.12 9.81 3.59

Internet usage 0.340
Low 9.89 5.06 8.00 2.99
Moderate/high 13.38 3.15 10.04 4.20

Psychological intervention 0.030
Ever 11.73 4.28 9.81 3.62
Never 12.95 4.10 7.55 3.49

Pain chronicity 0.313
Level 1 13.13 4.25 9.04 3.67
Level 2 11.36 4.10 8.85 3.81

Pain severity and impairment 0.239
Level 1 12.96 3.49 8.83 3.75
Level 2 11.32 4.81 9.04 3.74

CG indicates control group; IG, intervention group.
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education for example, the trend toward older and less
educated patients showing a lower baseline acceptance and
benefiting more from the acceptance facilitating inter-
vention indicates that further studies are needed to examine
subgroup-specific effects.

LIMITATIONS
In addition to the strengths of this study, certain lim-

itations need to be addressed. First, we did not extensively
evaluate the psychometric properties of the questionnaire
and the cutoffs used to subcategorize the level acceptance.
Nevertheless, we carefully implemented measures to attain
the highest possible validity and reliability by basing our
operationalization of constructs on the UTAUT.22 Fur-
thermore, internal consistencies were satisfactory for all
main outcome variables. Second, we based our trial on a
posttest-only design, instead of a Solomon 4 group design
(often not feasible in trials conducted in clinical settings) or
a pre-posttest design (high risk of a repeated measurement
bias given the only 5min lasting intervention). Thus, we are
not able to demonstrate baseline balance between the IG
and the CG regarding the outcome measures. However, the
trial arm balance regarding age, sex, relationship status,
education, and several pain variables indicates that
randomization was successful. Third, there remains the
possibility of unspecific intervention effects on patients’
ratings of acceptance. Having received more attention from
the informational video, the IG might have been more
likely to provide socially desirable answers than the CG
which only filled out the questionnaire. Therefore, findings
of the present study should be replicated using an active
placebo (eg, a nonspecific informational video on CP)
comparator as CG. Finally, most studies including our own
examined IT acceptance and attitudes toward new techno-
logy by prediction of behavioral intentions.23 Even though
behavioral intentions are widely accepted to be a proximal
indicator of actual behavior, the often cited gap between
intention and behavior remains.33 This issue is addressed
and conceptualized in health behavior change models such
as the Health Action Process Approach (HAPA) with its 2
stages of health-related behavior: motivation and voli-
tion.34,35 Hence, future research should also take volition
into account and incorporate the actual use of Internet-
based interventions (eg, uptake rates) as an outcome
measure.

CONCLUSIONS
Overall, the current study yields evidence that patients’

acceptance of Internet-based psychological pain inter-
ventions can be substantially increased by using a low-cost
acceptance facilitating intervention such as a short infor-
mational video. This result is especially interesting from an
economic point of view, as such videos are excellent for
widespread application through various channels of com-
munication (eg, in waiting rooms, through Internet or
television). In this way, such videos might significantly
contribute to the dissemination of these new forms of tel-
emedicine, also reaching out to people who are on the other
side of the digital divide. Moreover, the positive effects of
acceptance facilitating interventions might not be limited to
e-health interventions, and forthcoming studies should
examine whether these strategies can also be an effective
measure to facilitate patients’ acceptance of traditional
face-to-face psychological pain interventions.

Nevertheless, increasing the uptake of an Internet-
based intervention is just the first step. If one also wants to
ensure commitment and use of Internet-based interventions
on a permanent basis, only providing information once
might not be enough. Continuous efforts to maintain
patients’ motivation on a high level will be necessary, tak-
ing into account the different stages of acceptance and use
of an Internet-based intervention (uptake, constant use,
reuse).20 Informational videos could be an integral first part
of a gradual, stepped information and support strategy,
with an extensive introduction and support during the
beginning and throughout the use of Internet-based inter-
ventions. The scope of such a service will vary depending on
the specific needs of the targeted audience.14 Finally,
striving to increase favorable attitudes toward e-health
technology solely on the side of the patient might prove
insufficient to increase the uptake and continued use of
Internet-based interventions. One needs to target health
care professionals and providers as well, for they are an
important link between patients and new developments in
telemedicine.18,36,37 If health care providers can be con-
vinced that a new technology is effective and beneficial for
patients’ health care, they might in turn positively influence
patients in their decision making. A truly comprehensive
approach would need to be participatory in nature,
including different stakeholders (developers, health care
providers, and users) in the various processes of developing,
implementing, and evaluating Internet-based inter-
ventions.3,38,39 Thus, the likelihood of the intervention to
appeal to patients and meet their needs, as well as to be
successfully implemented and disseminated, might be sub-
stantially elevated.39

ACKNOWLEDGMENTS

The authors thank the patients and staff of the inter-
disciplinary pain center of the University Medical Center
Freiburg and the Outpatient Clinic Zähringen as well as
Jesslyn Becker, BSc, and Shayan Sadr-Salek, Department of
Rehabilitation Psychology and Psychotherapy, Insitute of
Psychology, University of Freiburg; for their support
regarding the development of the acceptance facilitating
intvervention and patient recruitment.

REFERENCES

1. Kerns RD, Sellinger J, Goodin BR. Psychological treatment of
chronic pain. Annu Rev Clin Psychol. 2011;7:411–434.

2. Turk DC, Wilson HD, Cahana A. Treatment of chronic non-
cancer pain. Lancet. 2011;377:2226–2235.

3. Bennett GG, Glasgow RE. The delivery of public health
interventions via the Internet: actualizing their potential. Annu
Rev Public Health. 2009;30:273–292.

4. Bender JL, Radhakrishnan A, Diorio C, et al. Can pain be
managed through the Internet? A systematic review of
randomized controlled trials. Pain. 2011;152:1740–1750.

5. Williams D. Web-based behavioral interventions for the
management of chronic pain. Curr Rheumatol Rep. 2011;13:
543–549.

6. Lin J, Ebert D, Lehr D, et al. Internet based cognitive
behavioral interventions: state of the art and implementation
possibilities in rehabilitation. Rehabilitation. 2013;52:155–163.

7. Macea DD, Gajos K, Daglia Calil YA, et al. The efficacy of
web-based cognitive behavioral interventions for chronic pain:
a systematic review and meta-analysis. J Pain. 2010;11:
917–929.

Baumeister et al Clin J Pain � Volume 31, Number 6, June 2015

534 | www.clinicalpain.com Copyright r 2014 Wolters Kluwer Health, Inc. All rights reserved.



8. Ritterband LM, Thorndike FP, Cox DJ, et al. A behavior
change model for internet interventions. Ann Behav Med.
2009;38:18–27.

9. Crutzen R, de Nooijer J, Brouwer W, et al. Strategies to
facilitate exposure to internet-delivered health behavior change
interventions aimed at adolescents or young adults: a system-
atic review. Health Educ Behav. 2011;38:49–62.

10. Kaltenthaler E, Sutcliffe P, Parry G, et al. The acceptability to
patients of computerized cognitive behaviour therapy for depres-
sion: a systematic review. Psychol Med. 2008;38:1521–1530.

11. Waller R, Gilbody S. Barriers to the uptake of computerized
cognitive behavioural therapy: a systematic review of the quanti-
tative and qualitative evidence. Psychol Med. 2009;39:705–712.

12. Woodford J, Farrand P, Bessant M, et al. Recruitment into a
guided internet based CBT (iCBT) intervention for depression:
lesson learnt from the failure of a prevalence recruitment
strategy. Contemp Clin Trials. 2011;32:641–648.

13. Mitchell N, Gordon P. Attitudes towards computerized CBT
for depression amongst a student population. Behav Cogn
Psychother. 2007;35:421–430.

14. Jimison H, Gorman P, Woods S, et al. Barriers and drivers of
health information technology use for the elderly, chronically
ill, and underserved. Evid Rep Technol Assess. 2008:1–1422.

15. Mohr DC, Siddique J, Ho J, et al. Interest in behavioral and
psychological treatments delivered face-to-face, by telephone,
and by internet. Ann Behav Med. 2010;40:89–98.

16. Cranen K, Drossaert CH, Brinkman ES, et al. An exploration
of chronic pain patients’ perceptions of home telerehabilitation
services. Health Expect. 2012;15:339–350.

17. Celik V, Yesilyurt E. Attitudes to technology, perceived
computer self-efficacy and computer anxiety as predictors of
computer supported education. Comput Educ. 2013;60:148–158.

18. Gun SY, Titov N, Andrews G. Acceptability of Internet treatment
of anxiety and depression. Australas Psychiatry. 2011;19:259–264.

19. Crutzen R, de Nooijer J, Brouwer W, et al. Internet-delivered
interventions aimed at adolescents: a Delphi study on dis-
semination and exposure. Health Educ Res. 2008;23:427–439.

20. Brouwer W, Oenema A, Crutzen R, et al. An exploration of
factors related to dissemination of and exposure to internet-
delivered behavior change interventions aimed at adults: a
Delphi study approach. J Med Internet Res. 2008;10:e10.

21. Brouwer W, Oenema A, Crutzen R, et al. What makes people
decide to visit and use an internet-delivered behavior-change
intervention? A qualitative study among adults. Health Educ.
2009;109:460–473.

22. Venkatesh V, Morris M, Davis GB, et al. User acceptance of
information technology: toward a unified view. MIS Quart.
2003;27:425–478.

23. Taiwo A, Downe A. The theory of user acceptance and use of
technology (UTAUT): a meta-analytic review of empirical
findings. J Theor Appl Inf Technol. 2013;49:48–58.

24. Holden RJ, Karsh B. The technology acceptance model: its
past and its future in health care. J Biomed Inform. 2010;43:
159–172.

25. Kim J, Park H. Development of a health information
technology acceptance model using consumers’ health behavior
intention. J Med Internet Res. 2012;14:e133.

26. Wilson EV, Lankton NK. Modeling patients’ acceptance of
provider-delivered e-health. J Am Med Inform Assoc. 2004;11:
241–248.

27. Haase R, Schultheiss T, Kempcke R, et al. Use and acceptance
of electronic communication by patients with multiple scle-
rosis: a multicenter questionnaire study. J Med Internet Res.
2012;14:e135.

28. Deutsche Schmerzgesellschaft. Deutscher Schmerzfragebogen
(version 2012.2). Available at:http://www.dgss.org/fileadmin/
pdf/12_DSF_Anamnese_Muster_2012.2.pdf. Accessed Decem-
ber 9, 2013.

29. von Korff M, Ormel J, Keefe FJ, et al. Grading the severity of
chronic pain. Pain. 1992;50:133–149.

30. von Korff M, Dworkin SF, Le Resche L. Graded chronic pain
status: an epidemiologic evaluation. Pain. 1990;40:279–291.

31. Smith BH, Penny KI, Purves AM, et al. The Chronic Pain
Grade questionnaire: validation and reliability in postal
research. Pain. 1997;71:141–147.

32. Cranen K, Veld RH, Ijzerman M, et al. Change of patients’
perceptions of telemedicine after brief use. Telemed J E Health.
2011;17:530–535.

33. Bhattacherjee A, Sanford C. The intention-behaviour gap in
technology usage: the moderating role of attitude strength.
Behav Inf Technol. 2009;28:389–401.
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