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Abstract

Background: Low back pain is highly prevalent, and most often, a specific causative factor cannot be identified. Therefore,
for most patients, their low back pain is|abeled as nonspecific. Patient education and information are recommended for all these
patients. The internet is an accessible source of medical information on low back pain. Approximately 50% of patients with low
back pain search the internet for health and medical advice. Patient satisfaction with education and information is important in
relation to patients' levels of inclination to use web-based information and their trust in the information they find. Although
patientswho are satisfied with the information they retrieve use theinternet as asupplementary source of information, dissatisfied
patients tend to avoid using the internet. Consumers' loyalty to aproduct is often applied to evaluate their satisfaction. Consumers
have been shown to be good ambassadors for a service when they are willing to recommend the service to afriend or colleague.
When consumers are willing to recommend a service to afriend or colleague, they are also likely to be future users of the service.
To the best of our knowledge, no multi-item instrument exists to specifically evaluate satisfaction with information delivered on
the web for people with low back pain.

Objective: This study aimsto report on the development, reliability testing, and construct validity testing of the Online Patient
Satisfaction Index to measure patients’ satisfaction with web-based information for low back pain.

Methods: Thisis a cross-sectional validation study of the Online Patient Satisfaction Index. The index was developed with
experts and assessed for face validity. It was subsequently administered to 150 adults with nonspecific low back pain. Of these,
46% (70/150) were randomly assigned to participate in areliability test using an intraclass correlation coefficient of agreement.
Construct validity was evaluated by hypothesis testing based on aweb app (MyBack) and Wikipedia on low back pain.

Results: Theindex includes 8 items. The median score (range 0-24) based on the MyBack website was 20 (IQR 18-22), and
the median score for Wikipediawas 12 (IQR 8-15). The entire score range was used. Overall, 53 participants completed aretest,
of which 39 (74%) were stablein their satisfaction with the home page and were included in the analysisfor reliability. Intraclass
correlation coefficient of agreement was estimated to be 0.82 (95% CI 0.68-0.90). Two hypothesized correlations for construct
validity were confirmed through an analysis using compl ete data.

Conclusions: The index had good face validity, excellent reliability, and good construct validity and can be used to measure
satisfaction with the provision of web-based information regarding nonspecific low back pain among people willing to access
the internet to obtain health information.

Trial Registration: Clinical Trials.gov NCT03449004; https://clinicaltrials.gov/ct2/show/NCT03449004
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Introduction

Methods

Background

Low back pain (LBP) is highly prevalent and is the most
frequent reason for patients to consult genera practice in
Denmark [1,2]. LBP affects men and women of all ages[3] and
israrely caused by one specific factor [4,5]. Therefore, for most
patients, their LBP is labeled as nonspecific, that is, a
nociceptive source is not well established, and causes are
multifactorial [6,7]. Patient education and information are
generally recommended for peopl e seeking carefor nonspecific
LBP [8]. However, delivering evidence-based information can
be time-consuming and cumbersome, which can beachallenge
during the available consultation time in general practice[9].

The internet is an accessible source of medical information for
patients and it offers a range of information provided by a
variety of sources. It has been reported that approximately 50%
of patients search the internet for health and medical advice
[10], and evidence suggests that this is increasing [11]. The
advancement of new technol ogies offers more opportunitiesfor
delivering patient information on private computers, tablets,
and smartphones, and web-based information can be considered
an inexpensive solution to extend the treatment in genera
practice [12]. Therefore, future optimization of web-based
information delivery has the potential to increase the delivery
of evidence-based information about LBP, which may, in turn,
lead to better patient outcomes[13,14].

Patient satisfaction is important in the use of web-based
information and the degreeto which patientsrely on information
from theinternet [15]. Although patients who are satisfied with
theinformation they retrieve usethe internet as a supplementary
source of information, dissatisfied patients tend to avoid using
the internet [11]. Consumers loyalty to a product is often
applied to evaluate their satisfaction [16]. Consumers have been
shown to be good ambassadors for a service or product when
they are willing to recommend the service to a friend or
colleague [16,17]. When consumers are willing to recommend
aservicetoafriend or colleague, they arealso likely to befuture
users of the service [16,17].

Objectives

To the best of our knowledge, no multi-item instrument to
specifically evaluate satisfaction with information delivered on
the web for people with LBP exists. This study aims to report
on the development and validation of the Online Patient
Satisfaction Index (OPS)), a self-reported measure to evaluate
patients' satisfaction with web-based information for LBP.

https://formative.jmir.org/2021/11/€21462

Overview

This study was registered a ClinicaTrials.gov (ID:
NCT03449004). The study follows the Consensus-based
Standardsfor the Selection of Health Measurement | nstruments
Taxonomy [18]. The Methods section consists of 2 subsections:
development of the OPSI and validation of the OPSI.

Development of the OPSI

Previous Work

A qualitativeinterview study had previously identified patients
preferences for the content, design, and functionality of aweb
application with evidence-based information and advice for
patients with LBP consulting general practice [19]. This study
identified a set of important domains to address web-based
information and advice for patients with LBP in Denmark and
highlighted the importance of the following domains: design,
readability, customization, credibility, usability, and coping
[19]. On the basis of these findings, 8 specific itemsrelated to
these domains were identified as important for patient
satisfaction with web-based information for LBP. Design and
readability were represented with 2 items; the other domains
were presented with 1 item each.

Development Process

A total of 8 items were combined into the first version of the
index. The content of the 8 itemsin thefirst version came from
an interview study [19], after which the authors made a draft
version where experts (not members of the author group) and
10 patients provided input. Thereafter, thereliability and validity
were tested. All items initialy had response options ranging
from O to 10, where 0 indicated strongly dissatisfied and 10
indicated strongly satisfied. The first version of the index was
then tested for face vaidity by discussing the wording of the
itemswith 7 experts. The expertswere personally invited among
colleagues but were outside the author group (1 academic and
1 researcher experienced in written communication, 2
researchers with expertise in musculoskeletal disorders, and 3
researchers with expertise within the development of
questionnaires). This processwas carried out through 2 rounds,
where the first draft was discussed among the experts and
subsequently modified. After round 1, the questions were
reformulated to reduce jargon and for better wording of the
items, and the order of the items was rearranged to create a
better flow of theindex. This revised index was then discussed
with the same experts until aconsensus on thefinal version was
reached. Importantly, the 0 to 10 response rate scale about
satisfaction was found to be difficult to use, and therefore, the
response scale was changed from the numerical rating scale to
a categorical scale about satisfaction with 4 response options:
Very Much, Quite a bit, Alittle, and Not at all (Figure 1).

JMIR Form Res 2021 | vol. 5 | iss. 11 | €21462 | p. 2
(page number not for citation purposes)


http://dx.doi.org/10.2196/21462
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH

Afzali et &

Figure 1. The Online Patient Satisfaction Index, translated to English from Danish.

Here is a questionnaire about your satisfaction with the website. Please tick a box for every question.

If you find it hard to select an answer, we recommend that you choose the answer, which fits you best.

Very Much = Quite a bit A little Not at all

1. Do you like the website’s appearance? O O O O
2. Is it easy to find your way around the O O O a
website?

3. Do you understand the content? O O O |
4, Is the language suitable for you? 0 O O O
5. Is the content relevant for you? O O O |
6. Do you trust the website? O O O O
7. Did you find what you were looking for? 0 0 O O
8. Is the website a good tool to help you 0 0 | [m|

with your back problem?

Conceptual Framework

The OPSI isbased on aformative model in which the construct
(satisfaction) istheresult of patients experienceswith different
aspects of satisfaction. For example, theitemsrelating to design,
credibility, and readability can all have an impact on patients
satisfaction with the web-based information, whereas higher
satisfaction with a home page does not necessarily lead to
patients finding it more customized to their needs [20].

Face Validity

The OPSI was pilot tested for face validity on 10 respondents
with nonspecific LBP from the Sano Centre and 10 respondents
with LBP recruited from social media. The Sano Centre is a
training and rehabilitation center for people with a high degree
of musculoskeletal pain or disability. First, they were asked to
fill in baseline characteristics on paper for age, sex, pain duration
(>12 weeks), pain intensity, curiosity to find new knowledge
(0-10), and frequency of internet searching for health-related
information (monthly or more). With 1 researcher (AR or TA)
present, respondents were asked to search for information on
an existing website (The Patient Handbook) [21]. The publicly
available Patient Handbook has previously been found to be
trustworthy and a preferred site among Danes searching for

https://formative.jmir.org/2021/11/e21462

information about LBP[19]. The author group was not involved
in developing the design or choosing the content of the Patient
Handbook. After ng the Patient Handbook for 10 minutes,
respondents were asked to complete the OPSI and were
encouraged to comment openly on the process and content.
Their thoughts and comments were noted on paper by the
researcher. This was done to optimize the content validity of
the items by reducing ambiguity, avoiding double-barreled
questions, reducing jargon terms, reducing the length of the
items, checking the existence of irrelevant items, and patients
were asked if there was a lack of any items related to patient
satisfaction with web-based information. We specifically asked
about the feasibility of the questions, their understanding of the
items, and the reasons for their choice of response options.
Respondents’ thoughts and suggestions about the index were
discussed between TA and AR, and the index was revised and
ready for validation among alarger population of respondents
with nonspecific LBP. Figure 1 shows the English version of
the OPSI, which has been forward-backward translated from
Danish using the method suggested by Beaton et al [22] with
modifications to stage 4. In stage 4, 1 native English-speaking
researcher in expertise in musculoskeletal disorders achieved
consensus with 2 native Danes holding a master’'s degree in
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facilitator. The Danish version is shown in Figure 2.

Figure 2. The Online Patient Satisfaction Index in Danish. Each item contributes O to 3 points, giving a total Online Patient Satisfaction Index score

between 0 and 24.

Nedenunder finder du spsrgsmél angiende din tilfredshed med hjemmesiden.
Du bedes sztte ét kryds ved hvert spergsmal. Hvis du har svzert ved at vzlge dit svar, opfordrer vi til

at du vzlger det svar, som passer bedst.

1. Kan du lide hjemmesidens udseende?

2. Er det nemt at finde rundt pi
hjemmesiden?

3. Forstir du indholdet?

4. Er sproget mélrettet til dig?

5. Er indholdet relevant for dig?

6. Stoler du pé hjemmesiden?

7. Fandt du det, du ledte efter?

8. Er hjemmesiden et godt veerktgj til at
hjzlpe dig med dine rygproblemer?

Construct Validity and Reliability of the OPS|

Data from the validation study were gathered using paper
versions of the OPSI, and TA entered the data in REDCap
(Research Electronic Data Capture, Vanderbilt University) [23].

Participants

Sample sizesfor validation studies are recommended to contain
more than 100 participants and at least 50 participants per
subgroup [20]. Consequently, the required sample size was set
at 150 participants. The sample population for the devel opment
of the OPSl was recruited from Sano Centre in Aarhus,
Denmark, and via social media (Facebook, Linkedin, and
Twitter) to obtain a case-mix. The patients had a 4-week stay
at the center, and the training and rehabilitation course was
patient-centered and tailored to the patients needs. Patients
were offered specialized therapy, and most received an iPad as
part of their training program [24]. Hence, most people were
familiar with theinternet and electronic devicesto managetheir
pain. Respondents from social media were also expected to be
familiar with the use of the internet and electronic devices.
Consequently, the sample population was expected to be
heterogeneous regarding their levels of pain and functional
disability.

https://formative.jmir.org/2021/11/e21462
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Respondents from Sano and social media were eligible for
inclusionif they had nonspecific LBP (with or without leg pain)
of any pain intensity during the previous year and were older
than 18 years. Exclusion criteria were as follows: no internet
access, pregnancy, inability to speak Danish as their native
language, diagnosis of spinal stenosis, or signs of a serious
underlying disease (signs of fracture, cauda equina syndrome,
malignancy, osteoporosis, or spondyloarthritis).

Procedures

The study was registered by the Danish Data Protection Agency
(J.nr. 2017-41-5222). Ethics approval was not required following
Danish law. Respondents received verbal project information
from TA or AR, and informed consent was signed by the
respondents and the assessor. Testing was performed at the Sano
Centre, public libraries, or in respondents homes with either
TA or AR present. Initialy, respondents filled in baseline
guestions on paper and were encouraged to navigate and search
for a new home page, MyBack, for 10 minutes. The MyBack
home page isin Danish and contains information about LBP to
guide patients with self-management [25]. The content and
design were developed by researchers with systematic input
from patientsand general practitioners[19,26,27]. Respondents
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then filled in paper versions of the OPSI to measure their
satisfaction with MyBack together with other questions about
satisfaction and their functional disability. If any item was | eft
blank, the assessor encouraged respondents to choose the
response that was most suitable for them. Theresfter,
respondents navigated Wikipedia with information about LBP
for 10 minutes with minimum help from the assessor. We
assumed that most respondents would be more satisfied with
MyBack than with information about LBP on Wikipedia. As
the amount of information regarding LBP is limited in the
Danish version of Wikipedia, we considered it difficult to read,
not addressed to a particular group of people, and the sources
are unknown and might, therefore, not be considered trustworthy
by respondents. Thereafter, respondents filled out the OPSI for
the Wikipedia page.

Among the respondents, 70 were randomized to be invited to
participate in the retest after a minimum of 7 days and a
maximum of 4 weeks. Randomization and allocation numbers
were provided by a researcher who was not involved in this
study. A publicly available home page was used to generate
150 numbers with yes or no and sent the document with the
alocation numbers to the assessors [28]. Respondents
randomized to yes were invited to participate in a retest.
Respondents who agreed to take part in the retest searched and
navigated the MyBack home page a second time after a
minimum of 7 dayswith the same assessor present (TA or AR).
After filling out paper versions of the OPSI, respondents were
encouraged to respond to 1 question about the stability of their
satisfaction: Do you think your satisfaction with the home page
has changed since last time? (Answer options. yes/no/don’t
know). Their replieswere discussed with the assessor to validate
their responses and if responding no or don’t know, they were
considered stable and included in the retest analysis.

Measurement Tools

A web app can be considered a product, and we assume that
users are satisfied when they are more likely to recommend a
web app to a friend or colleague. The Ultimate Question was
used as the primary outcome measurement to compare
measurement properties with the OPSI. The Ultimate Question
isoften applied to measure costumers' satisfaction with products
or services using a single question: How likely are you to
recommend the website to others? The question can be answered
using a0 to 10 scale, where 0 isthe least likely to recommend
and 10 is the most likely to recommend [16,17]. Respondents
replying 10 or 9 are considered promotors and are likely to buy
or use the product or service again, respondents replying 8 or
7 are considered passive, and respondents replying 6-0 are
considered detractors [16,17]. Subtracting the percentage of
detractors from the percentage of promoters yields the net
promoter score (NPS).

For this study, we dichotomized the scores by defining the
responses 10 or 9 as promoters of the web-based information
and, therefore, considered satisfied, whereas we defined
responses from 8 to 0 as nonpromotors and thereby not satisfied
[16,17]. A Globa Rating Scale (GRS) of satisfaction with the
web app was applied (What isyour overall satisfaction with the
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website?) with response options ranging from 10 (very satisfied)
to O (not at all setisfied).

The Danish version of the Roland-Morris Disability
Questionnaire (RMDQ) was used to measure LBP related
function [29]. The Danish version consists of 23 items, and the
sum score ranges from 0 (no disability) to 23 (maximum
disability) [29].

Statistical Evaluation

Reliability was assessed by studying the difference between the
OPSI at baseline and OPSI after a minimum of 7 days using a
2-way mixed-effect analysis of variance model with interaction
for absolute agreement as the intraclass correlation coefficient
of agreement (ICCgreoment) [30]. Where an 1CCpyreement >0.75
can beinterpreted as excellent, 0.4 to 0.75 indicate fair to poor,
and values <0.4 indicate poor reliability [31]. Measurement
error was assessed using the limits of agreement proposed by
Bland and Altman [32]. The smallest detectable change
(SDClonsisiency) Was calculated as follows:

SDCconsistency =1.96 x SDdifference

where SD jirerence 1S the SD of the difference between the test
and retest. This equals the limits of agreement without
systematic errors [33]. Construct validity was evaluated by
hypothesis testing of the size and direction of correlations
between the OPS| scorefor MyBack and the NPS, GRS, RMDQ,
and OPS| scorefor Wikipediaabout L BP using Spearman rank
correlation coefficient. Cls were estimated by bootstrapping
with 5000 replications. Correlations between 0.3 and 0.5 were
considered weak, and correlations >0.5 were considered strong
[34].

Hypothesis 1

We hypothesized that being categorized as promotors (scoring
9 or 10 on the NPS) would be positively and strongly (>0.5)
correlated with higher OPSI scores (convergent validity).

Hypothesis 2

We hypothesized that respondent scores from 9 to 10 on the
GRS would be positively and strongly (>0.5) correlated with
higher OPS| scores (convergent validity).

Hypothesis 3

We hypothesized that RMDQ scores would be positively and
weakly (<0.3) correlated with higher OPS| scores (discriminant
validity).

Hypothesis 4

We hypothesized that the OPS| score for MyBack and the OPS)
score based on the Wikipedia website would be negatively and
weakly (-0.3to 0) correlated with higher OPSI scoresfor OPSI
based on MyBack (discriminant validity).

All analyses were conducted using Stata 16.0 (Stata Corp).

Results

A total of 150 participants were recruited between March 6,
2018, and May 10, 2019. The mean age of the participants was
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48.7 (SD 12.9) years, and 67.3% (101/150) werewomen. Most ~ average score of 8 (range, 0-10) for having aninterest infinding
(146/150, 97.3%) had experienced pain for >12 weekswithan  new information on the internet (Table 1).

Table 1. Characteristics of the study population (N=150).

Baseline characteristics Patients
Age (years), mean (SD) 48.7 (12.9)
Female, n (%) 101 (67.3)
Education level, bachelor’'s degree or more, n (%) 55 (36.7)

Employment status, n (%)

Working full-time or part-time 66 (44)
On sick leave or leave of absence 39 (26)
Unemployed 8(5.3)
Retired 37 (24.7)
Pain duration >12 weeks, n (%) 146 (97.3)
Pain intensity, 0-10, mean (SD) 54 (2.1)
RMDQ? score, mean (SD) 118(5.)
Contact with GP° about LBP® during the past 1 year, n (%) 146 (97.3)
Curious about finding new information, 0-10, median (IQR) 8 (7-9)

Use of internet about health, n (%)

Daily 9(6)

Weekly 48(32)

L ess than weekly 10(6.7)

Monthly 39 (26)

L ess than monthly 44 (29.3)
0PSI9 home page, median (IQR) 20 (18-22)¢
OPSI Wikipedia, median (IQR) 12 (8-15)f
OPSI home page retest, median (IQR) 20 (17-22)9

38RMDQ: Roland-Morris Disability Questionnaire.

bGp: general practitioner.

°LBP: low back pain.

d0OPSI: Online Patient Satisfaction Index.

&7 9pjtribution of the OPSI scores were nonnormal, which were identified on histograms and g-norm visualizations.

A total of 70 randomly chosen participants were invited tothe  were considered stable and were included in a retest analysis
retest, 53 accepted whereas 39 answered no or don't know to  to evaluate the stability of the OPSI (Figure 3).
the question about the stability of their satisfaction. These 39
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Figure 3. Flowchart of respondents. A total of 150 respondents were included in the validity analyses, and 39 wereincluded in the reliability analysis.

LBP: low back pain.

n=150

Patients with LBP

—

I—I

Allocated not to allocated to
be retested be retested
n=80 n=70 Lost to follow-
up
n=17
Did not want to
Fulfilled retest (n=7)
n=53 Could not be
reached (n=8)
Excluded from a Others (n=2)
retest (answered
‘yes’ to the
question about Included in
stability) the retest
n=14 analysis
n=39

For the MyBack website, the OPSI score ranged from 724, and
for the Wikipedia website, the entire OPS| score (0-24) range
was used. The mean OPSI score of promoters for the MyBack
website was 21.68 (95% Cl 21.14-22.22), and the mean OPS]|
score of the nonpromoters was 18 (95% Cl 17.25-18.75). The
response rate was 100% for both websites. 1CCyyreement WaS
estimated at 0.82 (95% Cl 0.68-0.90). The SDCygstency WS

estimated at 4.71.

Limits of agreement were estimated to be -4.11to 5.13 with a
mean difference of 0.509 (95% Cl -0.127 to 1.146). The mean
differenceis closeto zero with the Cl overlapping zero; hence,
thereisanegligible systematic difference between the baseline
measurement and the retest measurement. In addition, the
difference between baseline and follow-up measurements did
not seem to depend on the level of satisfaction (Figure 4).

Figure 4. Comparison of test-scores and retest-scores. Online Patient Satisfaction Index for MyBack at the initial test and retested after 1 week.

20
Il
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L

o

0

-10

Difference of test and retest

-20
L

-30
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20 40

60
Mean of test and retest

T T

T
80 100
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y=0 is line of perfect average agreement

Two hypotheses were confirmed (Table 2).
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Table 2. Hypothesistesting of construct validity.
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Characteristics Hypotheses Corrdations?

Expected, r Observed®, r (95% Cl)
NP Hypothesis AY >0.5 0.58 (0.47 t0 0.69)
GR<® Hypothesis A >0.5 0.70 (0.60 to 0.80)
RMDQ' Hypothesis B9 <03 ~-0.14 (-0.30t0 0.02)
OPSlyiip oia Hypothesis C' -0.3t00 -0.04 (-0.20t0 0.13)

85pearman rank correlation coefficient.
PCorrelations from confirmed hypotheses.
°NPS: net promoter score.

dScales are expected to measure the same construct. The correlation was expected to be positive and strong (>0.5).
®GRS: Global Rating Scale/RM DQ: Roland-Morris Disability Questionnaire.
9Scales are not expected to measure the same construct. The correlation was expected to be positive and weak (<0.3).

POPSI: Online Patient Satisfaction Index.

iScalesare expected to measure the same construct. The correlation is expected to be negative and weak (-0.3 to 0).

Discussion

Principal Findings

The OPSI is easy to apply as each of the 8 itemsis scored from
0 to 3, resulting in an overall score between 0 and 24 points.
The index was found to have good face validity, excellent
reliability, and good construct validity among our sample of
participants with long-standing nonspecific LBP.

Recommendationsto the OPSI Users

We recommend the use of proportional recal cul ation to convert
theindex scoreto a0 to 100 scale, asit accounts for itemswith
missing scores [35]. The OPSI was found to have excellent
reliability in measuring satisfaction at 1 time point. Thus, it is
suitable to measure satisfaction at 1 time point for 1 person or
to compare satisfaction between groups. However, we did not
test for responsiveness among participants experiencing achange
in satisfaction over time; consequently, we cannot recommend
using the OPSI to measure changes over time. Whether thiscan
be recommended in the future, needs to be supported by the
evaluation of responsiveness.

Limitations

Theitem Do you trust the website? is expected to capture both
trust in the content and trust in security and handling of data.
During development and face validity, splitting this item into
two was not mentioned by participants. This may be explained
by the high level of trust in health care authorities handling data
in Denmark, but we do not know if this is the case. In other
cultures, trust in the content and trust in the handling of data by
the provider may be considered as 2 different issues and thereby
require 2 items to be properly captured.

The development and evaluation of the OPS| was based on a
formative model, which is 1 of the 2 conceptua frameworks,
the other being areflective model. A reflective model assumes
interrelatedness between items and thereby item correlations.
However, aformative model doesnot assumeitem correlations,
and this is a limitation, as common statistical methods to

https://formative.jmir.org/2021/11/€21462

describe the rel ationshi ps between items and the construct were
not applicable in this study [20].

The Sano Centre receives a new cohort of patients every 4
weeks, most of whom have long-standing LBP, so it is
convenient and easy to ask patients to participate in the study
because they stay at the center. For participants volunteering
over social media, the assessors had to make an appointment
to meet at a convenient location, which was not always easy
and straightforward. Consequently, this led to an unequal
distribution of respondents between the 2 sites, with (131/150,
87.3%) from the Sano Centre and (19/150, 12.7%) from social
media. Thisisalimitation of the study as patients from the Sano
Centre were expected to have more severe symptoms, require
extended information, and thus score alarger difference between
the 2 home pages. In contrast, participantsrecruited from social
media may be more frequent users of Wikipedia for other
information seeking and thereby more satisfied with the shorter
wiki format. The size and direction of the Spearman coefficient
changed for patients recruited from social media. However, this
could be due to the small number of patients recruited from
social media.

Thetimebetween thetest and retest in the analysis of reliability
was between 1 and 2 weeks, with amaximum of 4 weeks, which
might have overestimated thereliability of OPSI. The short time
duration may have influenced the participants responses as
some may recall their previous baseline response and, therefore,
repeat the answer. However, people with back pain often
experience changesin symptoms, and the short period between
tests can be considered a strength when collecting data from
participants with possible fluctuations in symptoms within a
few weeks [36]. We applied a stability question to determine
whether the participants were considered stable. It isa strength
that TA or AR discussed with the participants to ensure that
participants understood the question on change in satisfaction
regarding MyBack and to ensure that participants with achange
were excluded from the retest. We used the construct of
satisfaction as areflection of whether the included respondents
in the reliability study were stable, and this isin fact treating
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theitemsasareflectivemodel. However, the alternativeswould
either be to ask the respondents if they had changed each item
or not to ask them at all. The first alternative would cause
analytic problems determining who were stable and who were
not, as some respondents probably would have changed on 1
or perhaps 2 items but not the rest. Setting a cutoff point on an
acceptable number of stable items would be arbitrary and
probably misleading, and we also question the feasibility of
doing it this way. The second aternative of not asking about
stahility is, in our opinion, unacceptable, as the potential to
introduce a bias is high. We therefore opted for the solution of
implementing a global change question as we believe this is
the best of the 3 options introducing least bias regarding
choosing stable respondents. However, assuming don’t know
as stable is potentially alimitation.

The use of NPS as a comparator for the construct validity of
OPSI to measure satisfaction might be a weakness. The NPS
uses a proxy to assess the customer’s overall satisfaction with
aserviceor product [17]. NPSisbased on only 1 question with
areply option from 0 to 10, which is categorized into 3 groups:
promoters (10-9), passive (8-7), and detractors (6-0) [17]. When
estimating satisfaction, the middle group (passive) was excluded
from the analysis[17]. Thisis, in our opinion, a weakness that
can limit the usability of the NPS as acomparator for construct
validity. We also applied the GRS as acomparator for construct
validity using aresponse scale ranging from 0 to 10. The GRS
may be inflated due to recall bias[37] and motivational effects
[38] in longitudinal studies. Furthermore, transition scores
seldom show an ideal pattern of association between baseline
and follow-up measures [37]. However, we used baseline GRS
to compare with a baseline score for the OPSI, and using a
transition score to compare baseline scores has previously been
found feasible [37].

Comparison With Prior Work

Although we have found no previous studies evaluating
satisfaction with web-based information on LBP, other studies
have reported sati sfaction with web-based delivered health care
information and educational information. Hence, arecent study
of satisfaction with a gamified medical course among medical
studentsin Thailand found amean satisfaction of 9.02 (SD 1.11)
out of 10[39]. Equal high satisfaction was recorded in a study
about the satisfaction of SMS text containing educational
material for patients undergoing prostate biopsy in the United
States. This study found amean satisfaction of 4.5 (SD 0.9) out
of 5 [40Q]. Furthermore, a high level of satisfaction was found
inastudy of satisfaction with telephone support in patientswith
type 2 diabetes [41,42]. They recorded amean of 4/5on all 21
itemsrelated to satisfaction [42]. These previous studiesindicate
aproblem with ceiling effects when measuring satisfaction with
health care interventions. The median score of OPS| used on a
home page, which we considered good, was 20 [18,22] out of
amaximum of 24 points. This indicates that satisfied patients
tended to reply at the high end. Furthermore, thisisin linewith
the development and use of the NPS, where only customers
scoring 9 or 10 on ascale from 0 to 10 are considered satisfied
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with a product or a service to a degree where customers are
likely to buy a product again or reuse the service [16].

The reliability test indicated that a change of 4.71 points is
necessary to preclude measurement error. If performing
proportional rescaling of OPS| to ascalefrom 0 to 100, achange
of approximately 20 points is necessary to preclude
measurement error. In another study, applying a0 to 100 score,
the minimal detectable change was found to be 32.8 points on
the group level when measuring the individualized quality of
lifein patientswith LBP [43]. In areliability and responsiveness
study evaluating the minimal detectable change in LBP
disability, questionnaires found lower or similar minimal
detectable changes of 8.6 (RMDQ), 15 (Oswestry Disability
Questionnaire), and 22 (the 36-item Short Form health surveys
physical functioning scale) [44]. Consequently, compared with
other measures applied to patientswith LBP, OPS| hasasimilar
good reproducibility.

Unanswered Questions and Future Research

The OPSI was evauated in a population with severe and
disabling LBP. Consequently, theindex will benefit from further
validation in other populations with less severe symptoms. In
addition, the OPS| can betested asamore generic tool to assess
satisfaction without including dissatisfaction. King et al [45]
constructed a survey with 22 items about the usability of phone
apps to support physical activity and rated it on a 6-point
Likert-type scale [45]. This scale was later adapted into a
21-item questionnaire rated for agreement or disagreement on
a 5-point Likert scale [46]. A questionnaire developed more
recently to measure user satisfaction with mobile health
(mHealth) apps aso applied a Likert scale—from strongly
disagree to strongly agree [47]. However, this questionnaire
did not meet the criteriafor unidimensionality [47]. The OPSI
is not challenged by the same potentia limitation, as only
satisfaction is measured and dissatisfaction is not.

We did not collect specific data regarding health literacy;
however, either volunteering to participate on the internet or
participating in a 4-week course at Sano indicates a
health-interest in seeking health information among partici pants.
Thisinterest issupported by participants basdline characteristics
regarding the use of theinternet to search for health information.
Engaging all people, particularly those with low health literacy,
in assessing hedth information can be a challenge [48].
Nevertheless, future research is needed to evaluate whether the
OPSI can also be used by people with low health literacy. The
index was developed and formally evaluated in Danish;
however, it was trandated into English using established
guidelines [22]. The OPSI is potentialy applicable in all
Western countries, but future studies need to evaluate validity
and reliability among other cultures and in other languages.

Conclusions

The OPSI showed good face validity, excellent reliability, and
good construct validity and can be used when measuring
satisfaction with the provision of information regarding LBP
among people willing to access the internet for health
information.
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