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ABSTRACT

Objectives To investigate (1) self-reported societal
comprehension of common and usually non-serious
terms found in lumbar spine imaging reports and (2) its
relationship to perceived seriousness, likely persistence of
low back pain (LBP), fear of movement, back beliefs and
history and intensity of LBP.

Design Cross-sectional online survey of the general
public.

Setting Five English-speaking countries: UK, USA,
Canada, New Zealand and Australia.

Participants Adults (age >18 years) with or without

a history of LBP recruited in April 2019 with quotas for
country, age and gender.

Primary and secondary outcome measures Self-
reported understanding of 14 terms (annular fissure, disc
bulge, disc degeneration, disc extrusion, disc height loss,
disc protrusion, disc signal loss, facet joint degeneration,
high intensity zone, mild canal stenosis, Modic changes,
nerve root contact, spondylolisthesis and spondylosis)
commonly found in lumbar spine imaging reports. For each
term, we also elicited worry about its seriousness, and
whether its presence would indicate pain persistence and
prompt fear of movement.

Results From 774 responses, we included 677 (87.5%)
with complete and valid responses. 577 (85%) participants
had a current or past history of LBP of whom 251 (44%)
had received lumbar spine imaging. Self-reported
understanding of all terms was poor. At best, 235 (35%)
reported understanding the term ‘disc degeneration’, while
only 71 (10.5%) reported understanding the term ‘Modic
changes’. For all terms, a moderate to large proportion of
participants (range 59%—71%), considered they indicated
a serious back problem, that pain might persist (range
52%—71%) and they would be fearful of movement (range
42%-57%).

Conclusion Common and usually non-serious terms in
lumbar spine imaging reports are poorly understood by
the general population and may contribute to the burden
of LBP.

Trial registration number ACTRN12619000545167.

INTRODUCTION
Low back pain (LBP) is a common, costly
problem and a significant contributor to
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Strengths and limitations of this study

» This is the first study to directly measure societal
self-reported understanding of 14 commonly used
terms found in lumbar spine imaging reports and its
relationship to worry regarding the seriousness and
persistence of low back pain and being fearful of
movement.

» Participants were a large representative sample
from five high-income English-speaking countries
with quotas for age and gender suggesting our re-
sults are likely generalisable to those settings but
may or may not be generalisable to other settings.

» Self-reported understanding may not truly reflect a
person’s understanding of the terms, and the use of
a survey sampling company may have introduced
some bias.

» Although all terms that we investigated are findings
that commonly exist in the asymptomatic popula-
tion, some are more common in people with low
back pain, and this may have influenced partici-
pants’ responses.

global disability.' Most LBP is labelled ‘non-
specific’, reflecting an inability to identify a
specific cause in most cases.” In the absence of
features suggestive of a serious cause, clinical
practice guidelines consistently recommend
against any form of lumbar spine imaging as
it is unlikely to provide meaningful informa-
tion about the cause of pain or guide treat-
ment.”” Imaging often reveals age-related
changes such as disc degeneration, disc bulge
and facet joint degeneration that are also
common in asymptomatic people.’

Lumbar spine imaging also carries risk of
iatrogenic harm. This includes not only expo-
sure to ionising radiation with plain radio-
graphs and CT scans, but the way findings are
described may lead to clinician and patient
anxiety about perceived seriousness, prompt
further unnecessary tests, unwarranted diag-
nostic labels and unnecessary treatment.”®
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While few published studies have investigated consumer
understanding and views regarding terminology in lumbar
spine imaging findings in people with LBP, several studies
have investigated these issues for other conditions.”"* A
systematic review investigating how different terms for
various conditions influence management preferences
found that use of more medicalised or precise terms
generally results in greater anxiety and perceived severity,
and preferences towards more invasive care.'” Ambiguous
terminology for incidental low-risk liver lesions reported
in abdominal CT reports was found to increase patient
and referrer anxiety and a greater likelihood of follow-up
testing.'® In contrast, simplified upper limb MRI reports
using more understandable and less ‘emotive’ language
(eg, ‘expected age-related changes’ rather than ‘hyper-
trophic degenerative changes’) have been found to
reduce worry, improve comprehension and help patients
feel more in control of their health."”

As patients are increasingly accessing their imaging
reports, it is important to understand how commonly
reported terms are interpreted by patients. The primary
aim of this study was to investigate self-reported under-
standing of terms that are both commonly found in
lumbar spine imaging reports and are usually of little
clinical relevance. We also investigated the relationship
between self-reported understanding of these terms and
their perceived seriousness, perceptions about the likeli-
hood of pain persistence and whether they would result
in being fearful of movement. Our secondary aim was
to describe the association between self-reported under-
standing of the terms and back beliefs, and history and
intensity of LBP. We also elicited views about access to
imaging reports and whether they should be understand-
able to patients and include context.

METHODS

Design

This study was a cross-sectional online survey of a random
sample of the general public in five English-speaking
countries: Australia, New Zealand, the USA, UK and
Canada. It was conducted and reported in accordance
with the Checklist for Reporting Results of Internet E-Sur-
veys guideline.18

Participants and recruitment

Participants were recruited in April 2019 via an online
survey sampling company (Dynata). Dynata is a data
company that maintains a research and marketing
database. It recruits participants via email based on
the requirements of the research involved. On survey
completion, Dynata provides participant incentives that
allow redemption of items such as gift cards and contribu-
tions to charity. English-speaking adults aged 18 and over
with or without a current or past history of back pain were
recruited via email with quotas established for country,
age and gender to ensure a representative sample.

The survey was conducted in Qualtrics and no identi-
fying information was provided to the research team.

Survey instrument

Pilot testing conducted in a convenience sample of
ten members of the general public resulted in minor
changes. The survey included nine demographic ques-
tions (age in years, gender (female/male/other/prefer
not to say), education level (finished high school/tech-
nical/trade certificate or diploma, university (bachelor),
postgraduate university qualifications), employment
status (full time/part time/unemployed/student/home
duties/retired (not due to ill health) /retired (due to ill
health) /other), healthcare provider for people with LBP
(yes/no), LBP history (current, past, never) and for those
with a history of LBP we asked about average pain inten-
sity (measured on a 0-100 point Visual Analogue Scale
(VAS) where higher scores indicate greater pain), LBP
imaging (yes/no/don’t know) and treatment (surgery
and injections).

Four statements were presented for each of 14 radiology
terms (annular fissure, disc bulge, disc degeneration, disc
extrusion, disc height loss, disc protrusion, disc signal
loss, facet joint degeneration, high intensity zone, mild
canal stenosis, Modic changes, nerve root contact, spon-
dylolisthesis and spondylosis). These terms were chosen
on the basis that they are commonly found in lumbar
imaging reports of people with LBP but are also common
findings in asymptomatic populations and are usually
considered benign or of unclear clinical significance.’'?*
For each question, order of presentation of the terms was
randomised to reduce order effect bias.

For each item, we elicited the participant’s level of
agreement on a five-point Likert scale (l=completely
disagree, 2=somewhat disagree, 3=neither agree nor
disagree, 4=somewhat agree, 5=completely agree) to the
following four statements:

1. I would need to look this term up to know what it
means (Understanding).

2. I would be worried there is a serious problem with my
back (Seriousness).

3. I'would be worried my pain isn’t going to get any better
(Persistence).

4. I would be afraid to move my back in case I did more
damage (Fear of movement).

Items 2 and 3 were derived from questionnaires for
musculoskeletal conditions or LBP that assess perceived
seriousness or likely persistence of pain.*' ™ For example,
the third item is similar to items in the STarT Back Tool (‘1
feel my back pain is terrible and it’s never going to get any
better’),** Pain Catastrophising Scale (‘It’s terrible and I
think it’s never going to get any better’)* and the Back
Pain Attitude Questionaire (Back-PAQ) (‘There is a high
chance that an episode of back pain will not resolve’).*

We also elicited opinions (yes/no/don’t know) about
whether people should have access to their imaging
reports; whether imaging reports should be written
so they can be understood by lay people; and whether
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including epidemiological information about common
findings in people without back pain would be helpful in
interpreting results.

The Back Beliefs Questionnaire (BBQ) is a 14-item tool
that measures beliefs about back pain.*® Responses to each
item are measured on a five-point Likert agreement scale
(completely disagree to completely agree). The BBQ is
scored from nine of the 14 items with higher scores indi-
cating more positive beliefs (score range 9-45).

Sample size and analysis

A minimum sample size of 590 was required to detect
70%+10% prevalence of not understanding a term.
Assuming 10% drop-out or non-completion of surveys,
our target was 650 participants. This sample size also
provided enough power to investigate associations
between variables.

Raw data files were reviewed for evidence of duplicate
answers including duplicate internet protocol addresses
prior to inclusion in the analysis. Descriptive statistics
were used to summarise the participant characteristics,
responses to statements about radiological terms, back
beliefs and opinions regarding imaging reports. Data
were excluded for any participant who provided the same
answer for every item of the BBQ) as this type of response
is invalid and likely indicates that the questionnaire
responses for other items were also invalid.

Responses of either completely disagree or somewhat
disagree with the statement ‘I would need to look this up
to know what it means’ were considered to indicate self-
reported understanding of a term.

Responses for each item were dichotomised with
‘completely disagree’ and ‘somewhat disagree’ coded
as zero and ‘neither agree nor disagree’/’somewhat
agree’/’completely agree’ coded as one. For self-reported
understanding, we combined a neutral response (neither
agree nor disagree) with somewhat or completely agree
that the person would need to look the term up to know
what it means as we considered a neutral response more
likely indicated that a respondent didn’t understand
a term. For items regarding worry about seriousness,
persistence of pain and fear of movement, we combined
a neutral response with somewhat or completely agree
with these statements (ie, worried about seriousness, pain
persistence or being fearful of movement).

The total number and per cent of positive responses
for all 14 radiology terms were calculated for each partici-
pant. For the item about understanding, a score of 0 (0%)
indicates that respondents reported that they would not
need to look up any of the 14 terms (high level of under-
standing), while ascore of 14 (100%) indicates they would
need to look up all terms (low understanding). For items
regarding worry about seriousness, persistence of pain
and fear of movement, a score of 0 indicates that none of
the terms elicited worry about seriousness, persistence of
pain and/or movement, while a score of 14 indicates that
all terms elicited concerns about seriousness, persistence
of pain and/or movement.

Spearman’s rank correlation was used to investigate
the correlation between responses to the four statements
regarding the terms. Multivariate regression analysis was
used to investigate the association between self-reported
understanding of terms and perceived seriousness, risk of
persistence and fear of movement (measured by propor-
tion of positive responses), and their association with
participant demographics, history of LBP and BBQ score.

Sensitivity analysis

To ensure that the dichotomisation was an appropriate
method of handling the data, in particular the neutral
responses, we performed two post hoc sensitivity analyses
following comments from the reviewers of the manu-
script. In the first, for the questions regarding seriousness,
pain persistence and fear of movement, we combined the
neutral responses with the strongly disagree and some-
what disagree responses and compared them to the some-
what agree and strongly agree responses. In the second
sensitivity analysis, we removed neutral responses alto-
gether and compared the answers of strongly disagree
and somewhat disagree with somewhat agree and strongly
agree.

Patient and public involvement

Consumer feedback about questionnaire burden and
time requirements was incorporated into survey design.
Survey participants were advised how to access results of
the study in the accompanying explanatory statement.

RESULTS

Of 774 responses, we excluded 97 (12.5%) due to incom-
plete data (n=35, 4.5%), invalid BBQ responses (n=59,
7.6%) and age given as under 18 years (n=3, 0.4%). No
duplicate responses were identified. We were unable to
calculate a response rate as Dynata was unable to provide
precise data about how often the survey was available to
users via either email or their dashboard.

Responses from 677 participants (52% female) were
analysed (table 1). There were no significant between-
country differences regarding demographic characteris-
tics. A total of 577 participants (85%) reported past or
current LBP, and 279 (41%) reported having LBP at the
time of survey completion. The mean (SD) BBQ score for
the whole cohort was 25.0 (6.4). Pain intensity was higher
in those who reported current compared with past LBP
(mean (SD): 54.7 (21.3), n=279, vs 44.2 (22.1), n=298,
respectively, p<0.001). Of those with a history of LBP,
251 (44%) reported receipt of lumbar spine imaging, 81
(14%) reported receipt of spine injection/s and 27 (5%)
reported undergoing spine surgery.

Participant views regarding terms

Most participants (n=598, 88%) somewhat or completely
agreed they would need to look up at least one of the
terms to know what it means, while only 3% (n=17) some-
what or completely disagreed with this statement for all
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Table 1 Participant demographics and back pain history and beliefs by country and overall
USA Australia Nz UK Canada Total
(n=139) (n=138) (n=135) (n=132) (n=133) (n=677)
Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Age, years 45.4 (16.0) 45.0 (17.0) 45.9 (17.6) 47.6 (17.0) 45.4 (15.5) 45.8 (16.4)
Back pain Current LBP  49.7 (22.4) 58.2 (20.2) 55.0 (21.7) 58.1 (22.0) 51.9 (20.2) 54.7 (21.3)
intensity Previous LBP 40.0 (19.7) 48.4 (22.6) 44.2 (21.3) 45.4 (24.4) 44.0 (22.6) 44.2 (22.1)
most recent
episode”
(0-100 scale,
higher score
indicates
greater pain)
BBQ score (9-45 scale, 25.7 (6.4) 24.3 (6.5) 25.8 (6.6) 24.6 (6.3) 24.4 (6.1) 25.0 (6.4)
higher score indicates better
back beliefs)
N (%) N (%) N (%) N (%) N (%) N (%)
Female 75 (54) 73 (563) 70 (52) 67 (51) 69 (52) 354 (52)
University education 69 (50) (37) 63 (47) 59 (45) 57 (43) 299 (44)
Employed full or part time 71 (51) 80 (58) 77 (57) 73 (55) 80 (60) 381 (56)
Worked as healthcare 0(7) 4 (3) 4 (3) 5 (4) 4 (3) 27 (4)
professionalt
Ever had low back pain 116 (83) 119 (86) 114 (84) 113 (86) 115 (86) 577 (85)
Current low back pain 54 (38) 68 (49) 45 (33) 52 (39) 60 (45) 279 (41)
Had lumbar spine imaging* 60 (52) 60 (50) 40 (35) 38 (34) 53 (46) 251 (44)
Had lumbar spine injection* 17 (15) 18 (15) 16 (14) 21 (19) 9(8) 81 (14)
Had lumbar spine surgery* 6 (5) 4 (3) 7 (6) 6 (5) 4 (4) 27 (5)

*Only for participants who responded ‘yes’ to current or previous history of low back pain.

tHealth professionals included nine nurses, four doctors (one GP), 3 healthcare assistants, two pharmacists, an occupational therapist,
pharmacy technician, physical therapist, physician assistant, prescription manager, psychologist, respiratory therapist and a ‘therapist’.
BBQ, Back Beliefs Questionnaire; GP, general practitioner; LBP, low back pain.

terms (figure 1). Overall, 41 (6%) participants provided
neutral answers for all comprehension questions (ie,
neither agree nor disagree).

The proportion who reported understanding the
meaning of terms ranged from 35% (n=235) for the term
‘disc degeneration’ to 10.5% (n=71) for ‘Modic changes’
(figure 1A). The same proportion (88%) somewhat or
completely agreed they would be worried about a serious
problem with their back for at least one term and only
3% (n=17) disagreed with this statement for all terms
(figure 1B). Three terms, ‘disc extrusion’, ‘disc degener-
ation’ and ‘facet joint degeneration’, elucidated the most
worry about seriousness (71% of participants). Worry
regarding seriousness varied only a small amount between
terms, with the number of participants disagreeing with
the statement varying between only 7% and 11% for all
terms.

For all terms, over half the participants were worried
that back pain would persist if the imaging finding was
present (figure 1C). The least number of participants
(51%) reported worry regarding persistence for the term
‘Modic changes’, while ‘disc degeneration” was the term
which caused worry in the greatest percent of participants

(71%). In total 84% of participants agreed they would be
worried regarding persistence for at least one term, and
4% of participants disagreed with the statement for all
terms.

For many imaging findings, participants also frequently
reported they would be afraid to move their back.
Seventy-four per cent agreed with this statement for at
least one term and only 8% disagreed with this statement
for all terms (figure 1D). The greatest number of partici-
pants agreed with this statement for the term ‘disc bulge’
(57%), and 56% of participants also agreed with this state-
ment for the terms ‘disc degeneration’, ‘disc protrusion’,
‘nerve root contact’ and ‘disc extrusion’. ‘Modic changes’
and ‘mild canal stenosis’ were the terms associated with
least worry regarding movement (42% agreed with the
statement).

Associations between self-reported understanding of terms
and perceived seriousness, risk of pain persistence and fear
of movement

There was moderate correlation between understanding
of terms and worry about seriousness, pain persistence
and fear of movement (Spearman’s r 0.48, 0.39 and 0.38,
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A Understanding
'l would need to look this up to know what it means'

Disc degeneration
Disc bulge

Disc protrusion

Disc heightloss

Disc extrusion

Nerve root contact
Facet joint degeneration
High intensity zone
Spondylosis

Annular fissure

Disc signal loss.

Mild canal stenosis
Spondylolisthesis
Modicchanges

2
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Cc Persistence
'l would think the pain is likely to persist'

Modic changes
High intensity zone

Mild canal stenosis

Disc bulge

Annular fissure
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Disc heightloss
Spondylolisthesis

Disc signal loss
Spondylosis

Nerve root contact

Disc extrusion

Facet joint degeneration
Disc degeneration
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W Completely agree [ Somewhat agree [ Neither agree nor disagree [ Somewhat disag

Figure 1
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B Seriousness
'l would think there is a serious problem with my back'

Mild canal stenosis
High intensity zone
Modic changes

Disc heightloss
Spondylosis

Annular fissure

Disc signal loss

Disc protrusion

Disc bulge

Nerve root contact
Spondylolisthesis

Facet joint degeneration
Disc degeneration

Disc extrusion

2
®
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D Fear of movement
'l would be afraid to move in case | did more damage'

Modic changes
Mild canal stenosis
Disc heightloss
High intensity zone
Spondylolisthesis
Spondylosis
Annular fissure
Disc signal loss
Facet joint degeneration
Disc extrusion
Nerve root contact
Disc protrusion
Disc degeneration
Disc bulge

8

10% 20% 30% 40% 50%  60%

W Cc |

70% 80% 90% 100%

Kol
y disag

Responses to questions regarding level of understanding, seriousness, persistence of pain and fear of movement

for the 14 radiology terms note: for each term, we asked four questions with a common opening (‘If this term was in my report |
would...’) to evaluate (A) understanding (‘....need to look this term up to know what it means’); (B) worry about seriousness (‘be
worried there is a serious problem with my back’); (C) worry about persistence (‘...be worried my pain would persist’) and (D)
fear of movement (‘...be afraid to move in case | did more damage’).

respectively, all p<0.001) (table 2). Strong associations
were present between the responses regarding worry
about seriousness and pain persistence (Spearman’s r
0.63, p<0.001) and pain persistence and fear of movement
(Spearman’s r 0.51, p<0.001) and there was a moderate
association between the responses regarding worry about
seriousness and fear of movement (Spearman’s r 0.42,
p<0.001).

Associations with demographic features, history of back pain
and back beliefs

Results of the regression analysis are presented in table 3.
Higher education level was associated with greater self-
reported understanding of terms, and less concern
about seriousness, pain persistence and being fearful

age was associated with greater worry about seriousness
and pain persistence.

Sensitivity analysis
The sensitivity analyses are shown in online supplemental
tables 1-4. There was still an association between under-
standing of terms and worry about seriousness, pain
persistence and fear of movement when we combined
neutral responses with somewhat and strongly disagree
with the four statements, but the correlation was weak
rather than moderate (Spearman’s r 0.29, 0.21 and 0.19
respectively, all p<0.001) (online supplemental table
1). Strong associations remained between worry about
seriousness and pain persistence (Spearman’s r 0.72,
p<0.001) and pain persistence and fear of movement
(0.60, p<0.001), and there was also a strong association
between worry about seriousness and fear of movement
(Spearman’s r 0.53, p<0.001).

Combining neutral responses with somewhat disagree
and strongly disagree found thathigher education level was
again associated with greater self-reported understanding

Table 2 Association between the self-reported understanding of the 14 terms overall and perceived seriousness, pain

persistence and fear of movement, Spearman’s r correlation®

Understanding

Seriousness

Pain persistence Fear of movement

Understanding 1

Seriousness 0.48 1
Persistence 0.39 0.63
Fear of movement 0.38 0.42

1
0.51 1

Values between 0.10 and 0.29 represent a weak association, 0.30-0.49 moderate and 0.5 and above a strong association.

*All p<0.001.

Farmer C, et al. BMJ Open 2021;11:¢049938. doi:10.1136/bmjopen-2021-049938

1ybuAdoo

Ad pa193101d "HOdMaN ‘SaeM JO AlUN Te 2202 ‘T UdIeIN Uo /wod'fug uadolway/:dny woly papeojumoq TZ0Z 1aqualdas €T uo 8e6670-T20Z-uadolwa/9eTT 0T se paysiqnd isiy :uado g


https://dx.doi.org/10.1136/bmjopen-2021-049938
https://dx.doi.org/10.1136/bmjopen-2021-049938
https://dx.doi.org/10.1136/bmjopen-2021-049938
https://dx.doi.org/10.1136/bmjopen-2021-049938
http://bmjopen.bmj.com/

3

Table 3 Association between self-reported understanding of the 14 terms, perceived seriousness, pain persistence and fear
of movement and demographic details, history of back pain and back beliefs

Open access

Understanding Seriousness Pain persistence Fear of movement

Regression coefficient (95% Cl)
Education (REF-high school)

Trade/diploma  0.36 (<0.01t0 0.73)  —0.23 (~0.40 to 0.86) ~0.70 (-1.28 to 0.12)* —~0.44 (-0.94 to 0.07)
Bachelor 0.40 (0.07 t0 0.72)*  —-0.31 (-0.19 to 0.81) ~0.37 (-0.85 t0 0.11) ~0.50 (~0.92 to -0.07)*
Postgraduate  0.66 (0.23 to 1.08)**  —0.76 (-1.38 to —0.14)*  —1.23 (-1.82 to —0.65)*** —0.94 (~1.46 to —0.42)***

qualifications
LBP History (REF=never)

Previous LBP  0.27 (-0.21 to 0.75) 0.31 (-0.34 to 0.96) 0.07 (~0.56 to 0.69) ~0.30 (~0.84 to 0.25)

Current LBP 0.50 (0.02 to 0.97)* 0.10 (-0.55 to 0.75) -0.15 (-0.79 t0 0.48) -0.59 (-1.14 to -0.04)*

BBQ score 0.02 (0.0003 to 0.04)* -0.04 (-0.07 to —0.01)* —0.08 (-0.11 to —0.04)*** —0.07 (—0.10 to —0.05)***

Age, years 0.002 (-0.007 to 0.01)  0.02 (0.01 to 0.04)** 0.03 (0.02 to 0.04)*** -0.004 (-0.01 to 0.01)
Gender (REF=female)

Male 0.07 (-0.20 to 0.33) -0.40 (-0.84 to 0.04) -0.23 (-0.63 to0 0.18) -0.17 (-0.52 t0 0.17)

Regression estimates were obtained using the generalised linear model with binomial distribution, log link and robust estimates. Bold text
indicates statistically significant results. Results rounded to two decimal points or first meaningful decimal point.

Continuous variables (BBQ score and age): For understanding, a positive regression coefficient indicates greater self-reported understanding
is associated with better back beliefs (higher BBQ score) and increased age. For seriousness, pain persistence and fear of movement, a
positive regression coefficient indicates greater worry/concern is associated with poorer back beliefs (lower BBQ score) and increased age.
Categorical variables: For understanding, a positive regression coefficient indicates increased self-reported understanding compared with the
reference category. For seriousness, pain persistence and fear of movement, a positive regression coefficient indicates greater worry/concern

compared with the reference variable.
*P<0.05, *p<0.01, **p<0.001.

BBQ, Back Beliefs Questionnaire; LBP, Low Back Pain; REF, Reference category.

of terms but the relationship between education and
seriousness, persistence and fear of movement, and the
relationship of age to seriousness and persistence was
no longer significant, suggesting these results should
be interpreted with caution (online supplemental table
2). However, more positive back beliefs (higher BBQ
score) were again associated with greater self-reported
understanding of terms and less worry regarding serious-
ness, pain persistence and movement. In contrast to the
primary analysis, the relationship between male gender
became significant for seriousness and pain persistence,
suggesting the relationship between gender and these
questions may also be complex.

Removal of the neutral responses from the analysis
altogether led to results that were in close keeping with
a priori primary analysis. The only differences were that
the association between understanding and seriousness
and between seriousness and fear of movement became
strong rather than moderate (Spearman’s r 0.60 and
0.53, respectively, both p<0.001), the association between
increasing age became significant for both seriousness
and pain persistence, and male gender became signifi-
cant for seriousness (online supplemental tables 3 and 4).

Participants views about imaging reports

The majority of participants (n=605, 89%) agreed that
people with LBP should have access to their radiology
report, that it should be written in a way to facilitate lay

understanding (n=586, 87%) and it would be useful to
include information about the prevalence of common
imaging findings in people without back pain (n=587,
87%).

DISCUSSION

Our study found evidence of poor self-reported under-
standing of terms commonly used to describe usually
benign findings reported in lumbar spine imaging
reports. Most participants had concerns about their
seriousness and associated the terms with persistence of
pain and/or need to avoid (or be fearful of) movement.
Higher education, more positive back beliefs and current
LBP were all associated with greater self-reported under-
standing of the terms, while people with more positive
back beliefs were also less concerned about seriousness,
pain persistence and being fearful of movement. These
results were robust to either combining neutral responses
with disagreement with the statements or removing them
from the analyses altogether.

Our findings, consistent with other literature that has
found that language matters,"” '° provide support for
changing how these findings are reported. Recent online
scenario-based randomised experiments that provided
imaging reports for ‘virtual patients’ with LBP found that
altering the language and/or providing epidemiological
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information improved perceptions regarding LBP
compared with provision of a standard report.?” ** This
now requires confirmation in randomised trials of real
patients.

The radiology report may play a role in mediating
the relationship between imaging and overtreatment in
LBP,” * and providing contextual information has been
reported to reduce unnecessary repeat imaging, opioid
prescription and specialist referral.” *' Trials that have
assessed the provision of epidemiologic data or additional
educational messaging,”*™® including for LBP2 *® ¥
have been designed to improve referrer knowledge and
behaviour, but none have assessed patient knowledge
or other outcomes. Our study provides evidence that
commonly identified and reported terms in radiology
reports are also associated with misplaced patient
concerns about their implications, which may also influ-
ence their healthcare decision making.

Those with current LBP had poorer back beliefs
compared with those without a history of LBP or past
LBP. This is consistent with previous studies that have
found greater pessimism regarding recovery among
those with current symptoms.******! This may also explain
their increased expectation and wish for further tests and
treatment.*

Strengths and limitations
To our knowledge, this is the first study to measure soci-
etal self-reported understanding of commonly used terms
in lumbar spine imaging reports and their relationship to
other factors such as perceived seriousness, persistence
of pain and fear of movement. Although we were unable
to calculate a response rate, it is likely our results are
generalisable to the five English-speaking countries we
included as we used age and gender quotas to reflect the
make-up of each country. Additionally, the proportion of
participants with a life-time history of LBP is consistent
with other population-based studies,” ** although the
prevalence of current LBP was slightly higher which may
indicate greater interest in completing a survey about
LBP. BBQ scores of our participants were also similar to
other population-based cohorts,™*# #* 4

On the other hand, we used a survey sampling
company, which may have introduced participation bias
as participants receive rewards although very small ones.
In addition, people who are online and familiar with
computers and online questionnaires may differ from
the general population. Our sample included a small
number of health professionals with diverse roles and
we therefore think that excluding them from our anal-
ysis would have been unlikely to change our results. We
also did not consider that any meaningful conclusions
could be drawn from analysing this group separately. Our
study was appropriately powered and randomisation of
the terms for each participant minimised any order effect
bias. Where possible we adapted our survey items from
other tools with established validity and reliability and the
survey was piloted prior to use.

Survey measurement of public understanding of
medical terms is challenging. Asking respondents
whether they would need to look the term up to know
what it means could be considered an even more indi-
rect measure of self-reported understanding. As well, self-
reported understanding of a medical term may not be
a true reflection of participants’ true understanding of
terms and our study may have over or underestimated true
understanding. Similarly, we did not include a measure of
health literacy in our survey and we, therefore, do not
know how differing health literacy skills may have influ-
enced our findings. A large proportion of answers relating
to the items were neutral (ie, neither agree nor disagree),
however, only 19 (2.8%) of participants provided neutral
answers for all items and they had a wide range of BBQ
scores ranging from 15 to 45 suggesting that their neutral
answers were likely genuine.

We also performed post hoc sensitivity analyses to deter-
mine whether our dichotomisation was an appropriate
method of handling the data, and in particular, the neutral
responses. The association between greater self-reported
understanding of the terms in people with higher educa-
tion, more positive back beliefs and current LBP, as well
as the lesser concern about seriousness, pain persistence
and being fearful of movement among people with more
positive back beliefs indicates our findings were generally
robust to altering how we handled neutral responses. The
sensitivity analysis did, however, reduce the significance
of some findings, notably the relationship between educa-
tion and concern about terms, indicating that some of the
results of the negative binomial regression analysis should
be interpreted with caution.

All of the imaging findings we assessed frequently exist in
the asymptomatic population, and therefore, may or may
not have relevance in an individual case. However, some
findings such as disc bulge, disc extrusion, Modic changes,
disc protrusion and disc degeneration, occur more
commonly in symptomatic populations.'? Participants’ past
experiences with LBP and/or imaging of the lumbar spine
and these terms may have influenced their responses.

Implications for practice
All terms we investigated elicited concerns that were
likely unwarranted. Combined with our finding that
most participants would like access to their reports, more
consideration is needed about how to report findings in
lumbar imaging reports in people with LBP. Our finding
that respondents wanted reports to be understandable to
the lay person is also consistent with the results of other
studies.* *°

Although clinicians may have reservations about
allowing patients direct access to their medical informa-
tion,"” there is already increased availability and use of
patient portals*® and in many health systems this is stan-
dard practice.” In organisations where this has occurred,
radiology reports are one of the most common items
reviewed by patients accessing their information.”’ A
recent addition to patient portals has been a lay-language
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glossary,” however, with a current focus on defining
anatomical structures it may not reduce patient concern
regarding benign findings. Any changes to patient inter-
pretation of radiology reports as a result of using the glos-
sary have not been evaluated.

Moreover, there is clear evidence that the LBP beliefs
and attitudes of healthcare professionals have an impact
on patient beliefs and affect their clinical care.”® A
recent study found that the way lumbar spine imaging is
reported can influence the beliefs of clinicians regarding
the severity of the condition and their approach to
management, including their views on whether surgery
may be required.”® Along with more in depth exploration
of the impact of patient attitudes and beliefs regarding
radiology findings, identifying and addressing the clini-
cian factors that trigger low value care based on imaging
findings are important areas for future research.

It is likely that our results may be generalisable to other
regional musculoskeletal conditions where imaging also
often reveals age-related changes that are common in
asymptomatic people. These changes include disc bulges
in the cervical spine,”* meniscal tears in the knee™ and
supraspinatus tendinosis in the shoulder.”® Our study
could be replicated for these conditions to determine if
our study findings are also applicable to them.

There is now both imperative and empirical data indi-
cating the importance of accurately and clearly portraying
the significance of imaging findings in terms that are
understandable to both clinicians and patients.

CONCLUSION

Common and usually non-serious terms in lumbar spine
imaging reports are poorly understood by the general
population and may contribute to the burden of LBP.
Incorporating clear explanations about the implications
of these findings may reduce unwarranted anxiety and
reduce low-value care.
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Note that for all questions the current analysis is dichotomised into strongly disagree/somewhat
disagree as one value and Neutral/Somewhat agree/Strongly agree as the other.

Sensitivity analysis A: Questions regarding seriousness, persistence and fear of movement
dichotomised into Strongly disagree/Somewhat disagree/neutral compared with Somewhat
agree/Strongly agree. Comprehension remains unchanged.

Table 1: Association between the self-reported understanding of the 14 terms overall and
perceived seriousness, pain persistence and fear of movement, Spearman’s rho correlation*

Pain Fear of
Understanding Seriousness persistence movement

Understanding 1
Seriousness 0.29 1
Persistence 0.21 0.72 1
Fear of movement 0.19 0.53 0.6 1

*All p values <0.001.

Values between 0.10 and 0.29 represent a weak association, 0.30-0.49 moderate and 0.5 and above
a strong association.
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Table 2: Association between self-reported understanding of the 14 terms, perceived seriousness, pain persistence and fear of movement and
demographic details, history of back pain and back beliefs

Understanding Seriousness Pain persistence Fear of movement
Regression coefficient (95% Confidence Interval)

Education (REF - High school)

Trade/Diploma 0.36 (-0.01, 0.73) 0.19 (-0.17, 0.56) -0.07 (-0.42, 0.29) -0.12 (-0.49, 0.24)
Bachelor 0.40 (0.07, 0.72)* 0.02 (-0.28, 0.32) 0.04 (-0.26, 0.34) -0.09 (-0.39, 0.22)
Postgraduate qualifications 0.66 (0.23, 1.08)** -0.07 (-0.46, 0.33) -0.15 (-0.53, 0.23) 0.03 (-0.37,0.43)
LBP History (REF = Never)
Previous LBP 0.27 (-0.21, 0.75) 0.12 (-0.28, 0.52) 0.15 (-0.23, 0.53) -0.06 (-0.46, 0.36)
Current LBP 0.50 (0.02, 0.97)* 0.06 (-0.34, 0.47) 0.14 (-0.25, 0.52) -0.60 (-1.00, -0.19)**
BBQ score 0.02 (0.0003, 0.04)* -0.02 (-0.04, -0.005)* -0.05 (-0.07, -0.03)***  -0.07 (-0.09, -0.05)***
Age, years 0.002 (-0.007,0.01) 0.002 (-0.01, 0.01) 0.003 (-0.004, 0.011) -0.01 (-0.02, -0.01)**
Gender (REF = Female)
Male 0.07 (-0.20, 0.33) -0.39 (-0.64, -0.14)** -0.32 (-0.57, -0.08)* -0.24 (-0.49, 0.01)

Note: Bold indicates statistically significant, *p<0.05, **p <0.01, ¥***p < 0.001. Results rounded to two decimal boints or first meaningful decimal point.
REF = Reference category, LBP = Low Back Pain, BBQ = Back Beliefs Questionnaire

Continuous variables (BBQ score and age): For understanding, a positive regression coefficient indicates greater self-reported understanding is associated
with better back beliefs (higher BBQ score) and increased age. For seriousness, pain persistence and fear of movement, a positive regression coefficient
indicates greater worry/concern is associated with poorer back beliefs (lower BBQ score) and increased age.

Categorical variables: For understanding, a positive regression coefficient indicates increased self-reported understanding compared with the reference
category. For seriousness, pain persistence and fear of movement, a positive regression coefficient indicates greater worry/concern compared with the
reference variable.
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Sensitivity analysis B: Neutral answers removed. Dichotomy is strongly disagree/somewhat disagree
vs somewhat agree/strongly agree.

Table 3: Association between the self-reported understanding of the 14 terms overall and
perceived seriousness, pain persistence and fear of movement, Spearman’s rho correlation*

Pain Fear of
Understanding Seriousness persistence movement

Understanding 1
Seriousness 0.60 1
Persistence 0.45 0.72 1
Fear of movement 0.37 0.53 0.6 1

*All p values <0.001.

Values between 0.10 and 0.29 represent a weak association, 0.30-0.49 moderate and 0.5 and above
a strong association.
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Table 4: Association between self-reported understanding of the 14 terms, perceived seriousness, pain persistence and fear of movement and
demographic details, history of back pain and back beliefs

Understanding Seriousness Pain persistence Fear of movement
Regression coefficient (95% Confidence Interval)

Education (REF - High school)

Trade/Diploma 0.27 (-0.11, 0.65) 0.005 (-0.59, 0.60) -0.42 (-0.97, 0.13) -0.39 (-0.88, 0.09)

Bachelor 0.32(-0.01, 0.66) -0.16 (-0.63, 0.31) -0.19 (-0.63, 0.26) -0.45 (-0.87, -0.04)*

Postgraduate qualifications 0.55(0.12, 0.98)* 0.43 (-1.03,0.17) -0.77 (-1.32, -0.23)** -0.65 (-1.15, -0.14)*
LBP History (REF = Never)

Previous LBP 0.18 (-0.30, 0.66) 0.21(-0.41, 0.83) -0.01 (-0.58, 0.56) -0.19 (-0.71, 0.33)
Current LBP 0.55 (0.07, 1.02)* -0.01 (-0.63, 0.61) -0.18 (-0.76, 0.40) -0.61 (-1.14, -0.08)*
BBQ score 0.03 (0.01, 0.05)* -0.04 (-0.07, -0.01)** -0.08 (-0.11, -0.05)*** -0.08 (-0.11, -0.05)***
Age, years -0.003 (-0.01, 0.01) 0.02 (0.01, 0.04)*** 0.03 (0.02, 0.04)*** -0.01 (-0.02, 0.001)

Gender (REF = Female)
Male 0.17 (-0.10, 0.44) -0.49 (-0.90, -0.08)* -0.27 (-0.64, 0.11) -0.30 (-0.64, 0.04)

Note: Bold indicates statistically significant, * p < 0.05, **p < 0.01, ***p < 0.001. Results rounded to two decimal points or first meaningful decimal point.
REF = Reference category, LBP = Low Back Pain, BBQ = Back Beliefs Questionnaire

Continuous variables (BBQ score and age): For understanding, a positive regression coefficient indicates greater self-reported understanding is associated
with better back beliefs (higher BBQ score) and increased age. For seriousness, pain persistence and fear of movement, a positive regression coefficient
indicates greater worry/concern is associated with poorer back beliefs (lower BBQ score) and increased age.

Categorical variables: For understanding, a positive regression coefficient indicates increased self-reported understanding compared with the reference
category. For seriousness, pain persistence and fear of movement, a positive regression coefficient indicates greater worry/concern compared with the
reference variable.
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