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Abstract

Objectives. Musculoskeletal disorders (MSDs) account for the greatest burden of years lived with
disability globally. To prevent disability, good-quality services need to be commissioned, appropriate
for local need. We analysed data collected systematically from a new musculoskeletal service serving
70% of the population of Scotland to evaluate: age- and sex-specific occurrence; anatomical distribu-
tion; and impact and effect on work ability.

Methods. A new centralized telephone-based triage for people with musculoskeletal disorders was
set up in Scotland in 2015. Available to most of the population aged >16years (>3 million people),
data were collected systematically into a database detailing: anatomical site, nature of onset, duration,
impact/risk (modified STarT score), deprivation level and, for those in employment, sickness absence.

Results. Data were available from 219314 new callers, 2015-18. Calls were more frequently from
women (60%), increased with age until the eighth decade, and 66% reported symptoms that had been
present for >6 weeks. Callers were more likely to be living in more deprived areas in each age band
between 20 and 64 years and tended to have higher-impact symptoms. The majority (53%) of callers
were in employment, and 19% of these were off sick because of their symptoms. Sickness absence
was more common among those with highest impact/risk scores from deprived areas with more acute
symptoms.

Discussion. Large-scale systematic data collection for MSDs emphasizes the size and impact of the
burden among adults aged >16years. A socio-economic gradient is evident in terms of prevalence
and impact of MSDs, particularly for sickness absence.
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Key messages

o Systematic data collection about musculoskeletal disorders facilitates targeted local prevention strategies and
care pathways.

« Deprivation is associated with a greater prevalence of, and impact/risk from, musculoskeletal disorders.
o Musculoskeletal disorders cause substantial sickness absence, and there is a socio-economic gradient.
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Introduction

Musculoskeletal disorders (MSDs) are the most signifi-
cant contributors to disability worldwide [1], causing
>17% of years lived with disability [2]. Health-care costs
for MSDs are massive (among the top five costliest of
all  conditions classified by the International
Classification of Diseases) [3]. Moreover, it is widely pre-
dicted that the prevalence and impact of MSDs will in-
crease [4], as a result of population ageing, increasing
prevalence of other non-communicable diseases and
their modifiable risk factors (e.g. obesity), and increasing
rates of fractures associated with bone fragility, falls and
road traffic accidents. Consequently, finding ways to
prevent disability from MSDs is a major and important
challenge [5].

In the UK, pathways of care for MSDs have not al-
ways been clear or effective, leading to avoidable costs
and poor patient and work outcomes [6, 7], despite an
annual spend exceeding £5 billion in England (popula-
tion 56 million) [5] and £353 million in Scotland (popula-
tion 6 million) [8]. Even so, Scottish data from 2016
showed that low back and neck pain were the second
largest cause of years lived with disability (totalling
67900 years) [9]. There is considerable evidence about
what works to improve musculoskeletal health [10].
However, to provide comprehensive, effective services
for the prevention and treatment of MSDs, health-care
providers and policy-makers need local data about the
prevalence of these conditions and their impact and risk
factors. Data collection in routine musculoskeletal serv-
ices has been found to be incomplete, unstandardized
and non-systematic [5]. Although useful data are avail-
able from primary care databases, such as the Clinical
Practice Research datalink (CPRD), they provide no in-
formation about impact/risk, and there are a number of
methodological and coding issues, which particularly
hamper interpretation of data about some of the most
common conditions (e.g. regional pain disorders and
OA) [11, 12].

UK health-care services were devolved in 2015-16,
giving individual countries opportunities to control their
budgets and prioritize service provision. In Scotland, a
new triage service for musculoskeletal symptoms was
incepted, serving the majority of the adult population,
which created an opportunity to analyse large-scale sys-
tematically collected data from new calls over 3years to
gain a better understanding of the age- and sex-specific
occurrence, anatomical distribution, impact/risk status
and effect on work, taking account of levels of popula-
tion deprivation.

Methods

A new centralized telephone triage service (the MSK
helpline) was introduced in 2015 for people aged
>16years with MSD symptoms in Scotland. It was ad-
vertised as the first point of contact for people
experiencing symptoms of MSDs (e.g. back pain and

sports injuries) through general practitioner (GP) surger-
ies, health boards and online. In some areas, people
with MSDs could obtain musculoskeletal health care
only if they contacted the helpline, but more latitude
was seen in other areas. Operated by the
Musculoskeletal Advice and Triage Service, calls were
answered by trained operators, supported by nurses
and physiotherapists. Information was collected system-
atically using a pre-defined script, which initially
screened for signs of abdominal aortic aneurysm, deep
vein thrombosis and cauda equina syndrome (all re-
ferred urgently to a GP if screening questions were posi-
tive). Subsequent high-level musculoskeletal screening
questions were asked, covering symptoms consistent
with the red flags [13], and in the event of positive
responses, the call was transferred to a clinically trained
member of staff. For everyone else, questions were
asked about their current main MSD: its anatomical site;
its duration (<1, 1-2, 2-3, 46 or 6-12weeks or
>3 months); pattern of onset (gradual onset without spe-
cific trigger; accident/injury; a sudden onset without
specific trigger; had pain off and on for a long time) and
whether or not it was recurrent. They were also asked if
they were currently working, and if yes, whether they
were off sick because of their symptoms. In Scotland,
health services are delivered through 14 geographical
health boards. At the time of data collection, this service
was available to people living in areas covered by 9 of
the 14 Scottish Health Boards, serving a population of
3.17 million people aged >16years out of the total 4.52
million >16years (70% of the total) resident in Scotland.

Every caller was asked nine questions. Seven of these
were very close to the questions in the validated STarT
Back tool [14, 15] but were modified to be asked by the
telephone operator instead of self-reported and to be
relevant to musculoskeletal pain at any site, rather than
only the back (wording ‘back pain’ altered to ‘pain’).
Two questions were additionally modified so that ‘pain
has spread down my leg’ was altered to ‘pain in more
than one part of the body’ and ‘pain in the shoulder or
neck’ was modified to ‘has the most painful area been
in your hand, wrist or elbow?’. Therefore, the questions
explored, in relationship to symptoms over the past
2 weeks: functional impact; pain at more than one site;
beliefs about pain and activity; worrying thoughts; lack
of enjoyment; catastrophization and bothersomeness
(options: not at all; slightly; moderately; very much; ex-
tremely). Based upon their responses, the caller was tri-
aged as low (total score <3), medium (total score >4
and sub-score from questions 5-9 < 3) or high risk (total
score >4 and sub-score >4). Generally, callers with a
low risk score were triaged to information to support
self-management, whereas those with medium or high
risk scores were offered referral or requested to make
an appointment with their GP.

The Scottish index of multiple deprivation (SIMD) 2016
uses updated 2011 Census data to produce an area-
based relative measure of deprivation. The index takes
into account seven domains: income, employment,
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education, health, access to services, crime and hous-
ing. It has been calculated and ranked for 6796 areas of
Scotland (data zones), each of which includes on aver-
age 760 people. The SIMD quintiles split the ranked
data zones into five groups, each containing 20% of
Scotland’s data zones (quintile 1 =most deprived). The
SIMD was calculated from the postcode of each new
caller.

This research was carried out in accord with the
Declaration of Helsinki. Anonymized, routinely collected
data were analysed. Approval for the analysis and write-
up were attained from NHS 24 (23 September 2020).

Statistical analysis

Data about all new callers to the MSK helpline between
2015 and 2018 were analysed. Descriptive statistics
were used to report the age- and sex-specific rates of
new callers per 1000 population, the reported duration
of the main symptom and pattern of onset. Rates of
calls per 1000 for the anatomical site of the main symp-
tom were also described by age and gender. Rates of
new calls to the helpline per 1000 population were sum-
marized graphically by quintile of deprivation. A modified
STarT score was assigned to the main musculoskeletal
symptom of each new caller, and these scores were
then summarized graphically for men and women by
quintile of deprivation. The STarT Back scoring system
has been validated in various settings for people with
back pain [14, 16-18], and therefore, the range of STarT
scores by deprivation quintile for people whose main
problem was back pain (with/without leg pain) was also
explored. Among those currently working, the proportion
off sick because of their MSD was calculated, and these
data were presented in relationship to the duration of
symptoms and stratified by the modified STarT score.
Finally, the proportion of employed callers off sick was
summarized by symptom duration and quintile of
deprivation.

The de-identified analyses were carried out within
NHS 24, NHS Scotland, and permission was granted for
us to publish the data by the owners, NHS 24 Service
delivery team, NHS Scotland, 28 September 2020.

Results

A total of 302045 calls were made to the MSK helpline
in 2015-18. After exclusion of invalid calls, repeat call-
ers, duplicate records or calls for whom essential data
fields were missing, data were available for analysis
from 219314 new calls (73%). Around 50000 calls were
received annually (range: 50481-63213) from ~1.7% of
the eligible population. More calls were made by women
(60%) than men (40%) at all ages. Fig. 1 summarizes
the rates of new calls by age and quintile of deprivation.
The numbers of calls increased by age band until a
peak at age 50-54years in women and 55-59years in
men. With the exception of the youngest age group
(16-19years), there was a consistent trend for more
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calls from people living in more deprived areas until age
60-64 years, after which the opposite was observed,
and calls were more common from those living in less
deprived areas. Among men, for example, 12% of the
callers aged >60years were from the most deprived
quintile compared with 23% from the least deprived
quintile.

Table 1 summarizes the rates of new calls by anatom-
ical site of the main musculoskeletal symptom and age.
Back pain (with/without leg pain) was the most common
[n=62956 (29%) calls] and shoulder pain the next most
common [37644 (17%) calls], followed by knee pain
[33683 (15%) calls]. Elbow, ankle and foot made up
>50% of the calls labelled as ‘other joint’ (~17000
calls). Three thousand and fifty-one (1.4%) -callers
wanted to access a walking aid or splint. Hip and shoul-
der symptoms were more common with increasing age.
Most common in the youngest age group were symp-
toms in the back (39%) and knee (18%). Supplementary
Table S1, available at Rheumatology Advances in
Practice online, shows the rates of new calls by gender
and anatomical site: women reported MSDs at all sites
more commonly than men, but the anatomical sites af-
fected were proportionately similar.

The majority (66%) of new callers had experienced
symptoms for >6weeks and 50% for >3 months before
calling. Symptom duration did not vary by age band,
gender, anatomical site or calendar year (data not
shown). When asked about the pattern of symptom on-
set, the commonest response was gradual onset without
specific trigger (30%); 24% ascribed their symptoms to
accident/injury; 25% reported sudden onset without
specific trigger; and the remainder (20%) reported pain
off and on for a long time. The age group in which acci-
dents and injuries were most commonly reported as the
cause were those aged <40years, but there was an-
other smaller increase in accidents/injuries among those
aged >70years compared with those aged 60-69 years.

Using the modified STarT scoring system, >52000
callers were identified as low risk (24%), almost 77 000
(85%) as medium risk and the remaining 90000 (41%)
as high risk. As mandated, most of those in the low-risk
group received advice to self-manage (73%) or advice
to self-manage with a referral (14%), 7% received
‘other’, and 6% were provided with a walking aid or
splint. In contrast, 98% of those in the medium- and
high-risk groups received onward referral, with only 2%
advised to self-manage or being provided with a walking
aid/splint.

Fig. 2 summarizes the modified STarT scores by quin-
tiles of SIMD. A clear gradation was seen, such that
those in the three most deprived quintiles among men
and women were considerably more likely to have the
highest risk scores. In contrast, approximately one-third
of those in the least deprived quintile had high, medium
and low risk scores. These relationships are also shown
in Fig. 3, in which the STarT scores among callers
reporting back pain (with or without leg pain) are sum-
marized by age and quintiles of deprivation (men and
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Fic. 1 Rates of new calls to the MSK helpline during 2015-18 per 1000 population by quintile of deprivation for men
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women combined). No matter the age or gender of the
caller, more calls about back pain were made from peo-
ple living in the most deprived areas.

In total, 116116 (57%) new callers reported current
employment (55% of women and 59% of men).
Confining to those of traditional working age, 75.5% of
women aged 25-59years and 76.9% of men aged 25—
64 years were working. Among these, 22191 (19%) of
callers were off sick because of their MSD. Table 2
summarizes the proportions of people off sick (for those
in employment), stratified by modified STarT score and
duration of MSK symptoms. Rates of sickness absence
increased with modified STarT score, such that one in
four workers with high risk scores were currently off sick
because of their MSD. Rates of sickness absence were
generally higher among those with more recent-onset
symptoms (46% of those in employment with MSK
problem <1week). However, 12% of employed callers
reported sickness absence with symptoms that had
been present for >3 months.

Fig. 4 shows, by gender, the rates of sickness ab-
sence associated with high- medium- and low-risk
modified STarT scores, comparing those in SIMD1
(most deprived) with those in SIMD5 (least deprived).
Although employment rates were lower among people
living in more deprived areas, higher rates of sickness
absence were reported by workers in SIMD1, with
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effects apparently greater among men (72 vs 50% off
sick with highest risk scores and duration of symp-
toms < 1week) than women (58 vs 48% off sick with
highest risk scores and duration of symptoms <
1 week).

Discussion

This analysis of systematically collected data from new
callers to the MSK helpline provides insight about the
size of the burden of MSDs in a defined adult population
of 3.2 million people (>70% of the total) in Scotland. In
total, over 3years, 1.7% of the eligible population made
a new call. More calls were made by women than men
(60 vs 40%), and the commonest symptom was back
pain (with/without leg pain). Most callers reported long-
term symptoms (66% >6weeks and 50% >3 months).
Grading impact/risk using a modified STarT score [14,
15], only a minority of callers (24%) were defined as low
risk, and the largest group (41%) was high risk.
Considering the STarT scores alongside SIMD showed a
consistent relationship between higher risk scores and
living in a more deprived area among male and female
callers up to age 65 years, but in older callers, the oppo-
site relationship was seen. Confining the analysis only to
callers with back pain and using the STarT Back scoring

https://academic.oup.com/rheumap
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system as validated [14-19], similar relationships were
seen between highest risk scores and deprivation
throughout the age range. Slightly more than half of call-
ers were in employment, and of these, almost one in
five (19%) was currently off sick because of their MSD.
Sickness absence was more common among those with
a shorter duration of symptoms (particularly <1 week),
but regardless of the duration of symptoms, it was con-
sistently more common among those with high-risk
modified STarT scores and among people living in more
deprived areas.

These data must be considered alongside some limi-
tations. Musculoskeletal pain is known to be highly prev-
alent in the general population, and there are multiple
ways in which people can access primary care for
MSDs. For example, some patients might have chosen
to see their GP or private provider or to attend accident
and emergency services, rather than use the telephone
helpline. It is clear, therefore, that 220000 calls from
new callers over 3years from 3 million people will not be
capturing all people with MSK symptoms who were
seeking care. In addition, the helpline was not adopted
simultaneously across the whole of Scotland in 2015,
and some of the health boards incepted the service dur-
ing the period of data collection. Therefore, the data are
presented per 1000 population who had access to the
service at each point in time. However, not only was the
commissioning of the service variable by health board,
but so was the method of dissemination or publicizing
of the helpline. In some health boards, the service was
implemented such that people with MSDs could obtain
musculoskeletal health care only if they contacted the
helpline, but this was not the case everywhere.
Therefore, although the denominator is accurate in
terms of exactly which population groups were able to
access the service, these will be relative under-
estimates of the real demand. Notably, because Greater
Glasgow and Clyde was one of the five health boards
that did not commission this service, the total adult pop-
ulation living in SIMD1 (most deprived) was slightly
under-represented (15% of the population were in
SIMD1 in these analyses vs 19% for the entire Scottish
population). Importantly, this analysis focused only on
new callers (73% of total calls). Repeat callers might be
more likely to have long-term conditions, chronic pain or
more troublesome symptoms, and it is important to bear
in mind, therefore, that the data presented here repre-
sent only a tip of the iceberg. The Commissioners of the
Scotland MSK helpline chose to adapt the STarT Back
tool to make it suitable for callers with any type of mus-
culoskeletal pain condition. Although STarT Back has
been well validated and widely used, this modified tool
has not been validated. However, colleagues at the
University of Keele have recently developed and vali-
dated the Keele STarT MSK tool, with 10 questions aim-
ing to rate risk of poor outcomes in three categories
(low, medium and high), creating a valid tool similar to
that used here [20]. There were some missing data from
the helpline. For these analyses, calls missing a new
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Fic. 2 Summary of modified STarT scores by Scottish index of multiple deprivation quintiles of deprivation among
60%
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Fic. 3 STarT Back scores for new callers to the MSK helpline with back pain (with or without leg pain) by age band
and quintiles of deprivation (men and women combined)
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caller status were excluded, but we included all other
% co ©©oo-ao calls. For most variables, few data were missing (<5%),
c 6 WO BON—IOA but in 2018, one health board elected to stop asking
o - tONN - : ;
(Y about employment, and this resulted in 13% of all call-
a ers that year having missing data about employment
status and sick leave. In consequence, the rates of sick-
ness absence attributable to MSDs presented here are
5 oY maomo<o likely to be an under-estimate, although we do not be-
_?_;’ 'g 58 § 55885 lieve that this will have had a selective effect on the
o 3 a~s oA Adae rates of sickness absence by SIMD. Finally, area-level
i deprivation scores, such as SIMD, can be criticized be-
%J cause not every person living in any one area will be the
o 5 No < same. Socio-economic position varies widely depending
ﬁ -g g2 38 § g ‘ro\_’ g upon pre- and post-natal environment and parental cir-
- 3 wye Rot22F cumstances, in addition to the domains captured and
2 summarized in SIMD. Reassuringly, one US study of
8 relocations found that 78% of people moved to a neigh-
3 bourhood in a similar deprivation quintile, with only a 2-
5 % 13% chance that an individual moved outside their quin-
g' ‘s’ 282 Ja2gz22 tile annually [21]. However, clearly the 760 people living
g o TN YO e in one area cannot all be the same. Of course, this limi-
5 & tation would tend to push our findings towards the null
g hypothesis (that deprivation was not important); there-
qE) fore, it is striking that we have found the trends summa-
re) 5 rized here with quintiles of deprivation.
g_ 'E % g E E g g E) §§ 5 The finding that such a high proportion of callers were
S = TY©® rrAar-r-o graded as high risk according to the modified STarT tool
% was interesting and unexpected when compared with
é findings from other studies, in which the largest group
g 5 > © are usually low risk [14-19]. Of course, the tool was
2 -g $2e9 g g E{r § § § modified in its administration/questions, and this might
E E TRY oF0o0l2y have impacted our findings. Certainly, for this
g population-based screening tool, the developers were
2 aiming not to reassure too many callers inappropriately.
g However, another possibility is that people with more
g % trivial symptoms trying to access care do not choose to
g t p g g g g ; g’) b ;’; telephone the helpline and opt instead to self-manage
5 § NN AN their symptoms or access care privately or choose com-
] & plementary or alternative health care.
§ Although a social gradient was not unexpected, it is
= interesting that the social gradient of calls appeared to
= 5 switch at around age 65 years (more calls from least de-
% -g g § § g § g g § g prived quintiles >65years). It could be that this is
= = AR explained by higher rates of mortality among those from
3 deprived backgrounds, or that older people from de-
E prived areas are less aware of, or less able to access,
g c £ this service. An alternative explanation might be that
e % TN % 66 m~ O individuals with higher levels of deprivation have already
§ -g g g Co\l % 52298 § been identified elsewhere in the health-care system as
g = T ANg ©OOST O high risk and been referred through other channels for
] % care (e.g. pain clinics, elderly medicine, orthopaedics or
_(EJ § rheumatology). Another hypothesis is that after retire-
B 3 ment, social factors become less important and biologi-
“g E 2 cal factors more important, or that inequalities at older
% 5 % E 2 o ages are more effectively narrowed by welfare pro-
o 2 « ; x 8 x % % % 2 % grammes and/or social policies [22]. However, the cu-
N = 2552888830 mulative inequality theory would suggest that rates of
w T s9c83222QE X o i ;
2 (<} 3225~ PP T o inequality increase throughout the life course as risk fac-
2 = Jd=2IAV-a<xo A . .
[ tors accumulate [23, 24]. Interestingly, Swedish

https://academic.oup.com/rheumap 7

220z Ainp 6z uo Jasn Aseiqi oiydesboueao [euoneN aaiua) Aydeiboueas uoydweyinos Aq /1 /1859/0S02€)/Z/9/91o1ue/dewnayl/wod -dno-oiwapede//:sdijy woly papeojumoq



Karen Walker-Bone et al.

Fic. 4 Comparison of the proportion of men and women reporting pain-induced sick leave in relationship to duration
of symptoms and modified STarT score among those in the SIMD quintiles 1 and 5
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(A) Men, SIMD1 (most deprived). (B) Men, SIMD5 (least deprived). (C) Women, SIMD1 (most deprived). (D) Women,
SIMD5 (least deprived). SIMD: Scottish index of multiple deprivation.

researchers who explored the effects of age, socio-
economic factors and birth cohort on pain, distress and
dental health found similar results for pain [25]. Their
analysis showed that, although relative inequalities de-
clined in later life (>75years), absolute inequalities
remained substantial, and that cumulative disadvantage
continued to drive differences up to 45-64 years, but be-
yond this, factors related to ageing started to impact in
the opposite direction, thereby somewhat reducing the
socio-economic gap [25].

That there is a socio-economic gradient in MSDs is
not a new finding. Chronic pain, for example, is more
prevalent and burdensome among people with poorer
socio-economic circumstances [26]. Back pain has been
found to be more disabling among less well-educated
people [27] and more intense with less advantaged job
position [28]. Moreover, people with RA and other
chronic musculoskeletal conditions having poorer edu-
cational attainment were found to have two to three
times higher mortality rates [29, 30]. Likewise, higher
rates of mortality were found among white people aged
25-64 years with SLE with poorer educational attainment
[31]. However, rarely are data available for the whole
breadth of MSDs for a population >3 million people.
The socio-economic gradient shown here both for rates
of new calls to the helpline and for impact according to
the modified STarT score is striking. Moreover, although
rates of employment were lower among those from

more deprived areas, rates of sickness absence caused
by MSDs were higher. This finding is important because,
at least among people off sick with low back pain, there
was an important association between the duration of
absence and the chances of ever working again: people
off sick for <4weeks had a 93% chance of returning,
whereas people absent for >6months had a 68%
chance of ever returning to work [32]. Employment has
a pivotal role in reducing health inequalities [33], and un-
employment is associated with poorer health, increased
risk of self-harm and suicide and increased health-care
needs [34-38]. For this reason, early intervention among
people off sick with MSDs is emphasized [39].
According to our results, >22000 people were off sick
with MSDs in Scotland during 2015-18, and 12% of
these reported an MSD >3 months in duration, with a
social gradient in sickness absence. There are two pos-
sible explanations for this. Firstly, physically demanding
jobs have been found to increase the risk of consultation
for MSDs [40]. Secondly, people with poorer educational
attainment are more likely to be employed in physically
demanding jobs (e.g. construction, manufacturing) and
could find themselves more work-disabled by a painful
MSD than an individual whose job is sedentary and who
has some flexibility and/or autonomy at work. Overall,
these analyses suggest a substantial need for services
to prevent MSDs and, where necessary, deliver tailored,
prompt, evidence-based treatment, targeted to the most
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deprived areas, not only to improve health, but also to
enable employment, reduce inequalities and save health
and welfare costs.

In summary, by analysis of systematically collected
data, we have found effects of age and gender but also
a socio-economic gradient, not only for prevalence but
also for impact, including sickness absence from work.
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