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ABSTRACT
Objectives: Recent studies based on self-assessed data
on exposure and outcome suggest a negative association
between poor health before neck injury and recovery. Our
aim was to study actual healthcare consultation and work
disability before and after neck injury (whiplash).
Design: Cohort study with matched references studied
prospectively and retrospectively via regional and national
held registers.
Setting: Population-based study in Region Skåne,
Sweden (population=1.21 million) including all levels of
healthcare.
Participants: 1443 participants aged ≥18 (54%
women) with acute neck injury, Whiplash, (International
Classification of Diseases-10-SE code S13.4*) in 2007 or
2008 and no such diagnosis since 1998. Each patient
with a neck injury was assigned four randomly selected
population references matched for age, sex and area of
residence (97% of the patients and 94% of the
references were followed during the whole study period).
Primary and secondary outcome measures:We
studied changes in healthcare consultations 3 years
before to 3 years after diagnosis as well as sick leave
episodes. Analyses were also stratified by preinjury
frequency of consultation.
Results: Before the injury, the mean number of total
consultations over 36 months among the neck injured
(n=1443) and references (n=5772) was 9.3 vs 7.2
(p<0.0001) and postneck injury 12.7 vs 7.8 (p<0.0001).
In the group of high-frequent consulters, there were more
women compared with frequent and low-frequent
consulters (70.6% vs 32.8%; p<0.0001). Among low-
frequent and frequent consulters preinjury (n=967, 67%
of the cohort), 16% became high-frequent consulters
attributable to the injury. The number of days of sick
leave preinjury was correlated with the number of
preinjury and postinjury consultations (r=0.47 (99% CI
0.38 to 0.49), r=0.32 (99% CI 0.25 to 0.37)).
Conclusions: People with a neck injury constitute a
heterogeneous group. The preinjury level of healthcare
consultation is associated with the postinjury level of
consultation.

INTRODUCTION
One common cause for trauma resulting in
pain and dysfunction of the neck is the rear-
impact car crash.1 The so-called whiplash
trauma mechanism may result in injury to
several soft-tissue structures present in the
neck, for example, facet joints capsule,2 stabi-
lising muscles3 and intervertebral discs.4 5

The symptoms after such trauma are hetero-
geneous as well as the recovery rate.6 Up to

ARTICLE SUMMARY

Article focus
▪ On the basis of the self-assessed data on expos-

ure and outcome, recent studies suggest a nega-
tive association between poor health before neck
injury and recovery. Using observational data in
a population setting, our aim was to study actual
healthcare consultation and work disability
before and after neck injury (whiplash).

Key messages
▪ People with a neck injury constitute a heteroge-

neous group, including, for example, low-
frequent consulters and high-frequent consulters
before the injury.

▪ The preinjury level of healthcare consultation is
associated with the postinjury level of
consultation.

Strengths and limitations of this study
▪ We performed a large-scale population-based

cohort study with matched references drawn
from the general population of 1.2 million people
followed for 6 years.

▪ Our use of register-based data enabled us to
study outcome and exposure without influence
of recall-bias in injured cases and references.

▪ A limitation of the study is potential misclassifi-
cation of injury, although the injury code used to
identify cases primarily is connected to the whip-
lash injury mechanism; other trauma mechan-
isms may be included as well.
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50% report an incomplete recovery7 and about 30%
remain moderately or severely disabled.8 9 Long-lasting
musculoskeletal symptoms and consequences such as
neck pain, arm-shoulder pain and reduced mobility are
frequently reported after the trauma.10 Common psycho-
logical symptoms after whiplash trauma are depression,
anxiety and post-traumatic stress syndrome.11 12

Additionally, headache, dizziness and tinnitus are fre-
quently reported.13–15

The post whiplash trauma course is difficult to predict
due to the wide range of traumatic event types, individ-
ual symptom presentations, progress in recovery and the
heterogeneous healthcare and follow-up systems.16 17

The prognostic factors involve pretrauma risk factors17 18

as well as postinjury health factors. The postinjury health
factors include the level of initial neck pain, cervical
range of motion directly after the trauma, compensation
certificates, type of treatment and beliefs which have
been shown to improve and halter the rehabilitation
process.17 19–26 Most of the collision variables reported
have been shown to be not associated with the progno-
sis.17 18 27 Previous pain experiences, psychological dis-
tress as well as the socioeconomic situation and
education have been reported to negatively influence
recovery to various degrees.17–19 Recent studies have
reported links between preinjury and postinjury self-
reported healthcare consultation and health status.28–30

From the perspective of the society, healthcare con-
sumption and return to work are important out-
comes.31 32 In Region Skåne, located in southern
Sweden, there is a possibility to study patients’ actual
healthcare consultations and sick leave episodes using
longitudinal data from independent sources both before
and after neck-injury diagnosis. Comparing the actual
consultation pattern before and after injury diagnosis
may provide insights and better understanding of the
course and of the prognostic factors. Hence, the object-
ive was to study healthcare consultation and work disabil-
ity before and after neck injury (whiplash).

MATERIAL AND METHODS
Data sources
Healthcare consultations
We used data from the Skåne Healthcare Register
(SHR), which contains routine prospectively ascertained
information from computerised medical records, as well
as from administrative application sources, on all health-
care in Region Skåne, the southernmost part of Sweden
(total population 2008=1 214 758, ages ≥18 years=
9 64 237). SHR includes data on the type of consultation
(eg, public/private, primary, specialist or hospitalisa-
tions), type of healthcare professional (physician, nurse,
physiotherapist, etc), date of consultation, diagnostic
codes and surgical and/or injury codes where relevant.
The physicians’ diagnostic codes are automatically trans-
ferred from the medical records. Since 1998, diagnoses
are classified according to the Swedish version of the

International Classification of Diseases and Related
Health Problems system, V.10 (ICD-10-SE). Diagnoses
from private practitioners are not automatically trans-
ferred to SHR, and therefore only cases receiving a diag-
nosis within the public care are included in this study.

Work disability
The Swedish social insurance is administered by the
Swedish Social Insurance Agency (SSIA) and covers
everyone who lives and/or works in Sweden. All sick
leave periods exceeding 14 days and all disability
pension payments are administered and registered by
the SSIA. The SSIA register includes dates, type and
amount of sick leave and disability pension as well as
diagnostic codes.

Educational level
Data on educational level were drawn from the
Longitudinal Integration Database for Health Insurance
and Labour Market Studies (LISA). LISA includes data
on, for example, occupation and educational level for
the Swedish population. Here educational level is
divided into three groups based on the number of years
of formal education that an individual has had: lower
(up to 9 years), medium (10–12 years) and higher edu-
cation (more than 12 years). We linked data from the
SHR, SSIA and LISA with the Swedish population regis-
ter using the personal identification number, a unique
10-digit number assigned to all Swedish residents, in
order to only include residents of Region Skåne.

Study cohorts
Neck-injury cohort
We identified all adult (18 years or older) residents of
Region Skåne who had been diagnosed with neck injury,
Whiplash, ICD-10-SE code S13.4*, by a physician in an
acute setting (emergency ward, acute non-planned visit
to physician in either specialist or primary care)
between 1 January 2007 and 31 December 2008 with no
previous record of an S13.4* diagnosis since 1998. In
the Swedish ICD-10 version, S13.4 is further subdivided
for Whiplash-associated disorder 1-3 by the letter A-C
(ie, S13.4A). We use the term neck injury throughout.
We excluded all cases with any record of an injury
involving the head and/or neck (ICD-10-SE chapter
S00–S19) between 1998 and 2007 up until the month
before diagnosis (figure 1). We refer to this month as
the ‘screening’ month to reduce the possibility of
excluding participants with acute neck injuries that were
initially labelled differently, that is, had a somewhat
delayed S13.4* diagnosis. The participants were followed
for 6 years, from 3 years prior to the ‘screening’ month
until 3 years after the neck injury (figure 2) or until
relocation or death. Data on work disability were avail-
able 3 years before up until 2 years after the neck injury.
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Reference cohorts
To be able to compare the healthcare pattern and sick
leave pattern of the patients with neck injury with the
general population, we also assigned each case with four
reference participants randomly sampled from the
Swedish population register matched for birth year, sex
and area of residence (figure 1 and table 1). We consid-
ered this reference group to be our primary references
(References 1).
As part of the sensitivity analyses, we also sampled two

alternative reference cohorts. First, we hypothesised that
educational level would affect the healthcare consult-
ation frequency. Hence, we created a second reference
cohort which was additionally matched for educational
level (References 2). Second, for the third reference
cohort (References 3), we additionally required all parti-
cipants to have had at least one healthcare consultation
in the same year as the case had its neck-injury diagnosis
(table 1). The reason for this was to evaluate the effect
on outcomes using a reference cohort with a propensity

to consult healthcare (similar to our patients with neck
injury). If not stated otherwise, all comparative analyses
are with the primary reference cohort.

OUTCOMES
Healthcare consultations
We studied the number of consultations overall and the
number of consultations to physicians and physiothera-
pists, respectively. Based on the median (quartile 1(Q1);
quartile 3 (Q3)) number of consultations in the refer-
ence group (Reference 1) in the 3-year period prior to
the neck injury, we specified cut-offs to define low-
frequent (≤1 consultation), frequent (=2–8 consulta-
tions) and high-frequent consulters (≥9 consultations).
We used this categorisation to perform stratified ana-
lyses. We present the numbers per year throughout with
one exception; to study the number of consultations in
detail after injury, we display the mean number of con-
sultations within each subgroup by quarters of a year
starting with the 3 months preinjury. Lastly, we also
assessed the absolute portion of those with neck injury
who went from being a low-frequent to a high-frequent
consulter due to the injury (attributable risk (AR)).
Further, we aimed to study physician consultations spe-

cifically associated with musculoskeletal disorders (ICD-10
chapter XIII), headache (ICD-10 codes M53.1, G44.0,
G44.3, F45.4, G44.2, R51, G44.1), dizziness (ICD-10 codes
H81.0, H81.1, H81.2, H81.3, H81.4, H81.8, H81.9, R42.9,
F40.0) and tinnitus (ICD-10 code H93.1). Finally, selected

Figure 1 Flow chart of study inclusion.

Figure 2 Schematic figure over the 6-year study period;

3 years before until 3 years after neck-injury diagnosis.
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mental conditions here defined as psychological distress;
depression (ICD-10 code F32), anxiety (ICD-10 code F41)
and stress (ICD-10 code F43) were studied. These condi-
tions have all been associated with the disability period
after neck injury.14 15 The proportion of participants
assigned diagnoses from the different disease groups, as
well as the mean number of consultations, is presented.

Work disability
Sick leave is defined as days with sickness benefit regis-
tered by the SSIA. In Sweden, you are entitled to sick-
ness benefit when you cannot work due to an illness or
injury. Sickness benefit covers everyone who legally
works in Sweden or who is registered as unemployed. It
is generally limited to 1 year but can be extended. You
receive compensation from day 2 and if you are
employed, your employer will pay sick pay for days 2–14
and from day 15 you receive sickness benefit. If your
work ability is permanently reduced by at least 25%, you
can receive a disability pension. Sick leave and disability
pension can be granted for 100%, 75%, 50% or 25% of
a working day depending on the extent to which your
work ability is reduced. We computed the proportion on
sick leave and disability pension and net sick days.
Net sick days (full-time sick days) are the total number

of days for which sickness benefit or disability pension
payment is received from the SSIA, multiplied by the
extent of the sick leave or disability pension for each day
(eg, 20 sick days with 25% of a day extent are equal to 5
net sick days). We compared the number of net sick days
between cases and references as well as between the dif-
ferent subgroups.

Statistical analysis
We display the mean numbers of consultations and sick
days including 99% CI, although analyses based on
means, medians and as count numbers have been

conducted and are presented throughout. For median
values (Q1; Q3), please see online supplementary tables
S1 and S2. Differences in the number of consultations
and sick days between patients with neck injury and refer-
ences were determined by the Jonckheere-Terpstra test
and the Mann-Whitney U test. Differences within patients
with neck injury between subgroups (low-frequent/fre-
quent/high-frequent consulters) were analysed by the
negative binomial regression, taking the underlying distri-
bution in mind, adjusting for age and sex. Student t test,
taking the equal variance and unequal sample size into
account, was used to analyse differences between groups
regarding age, while χ² analysis was used to compare the
distributions of education, sex, level of consultation and
proportion of patients with neck injury who consulted for
different diseases and proportion with work disability.
Pearson’s correlation coefficient (r) was computed for
the association between the number of sick leave days
and the number of consultations both preinjury and post-
injury. We used Fischer’s z transformation to compute
99% CI around the correlation coefficient. AR for
change between consultation level groups preinjury to
postinjury explained by the injury diagnosis was calcu-
lated as the risk in the group of patients with neck injury
minus the risk in the reference group. Additionally, we
computed risk ratios (RR) for patients with injury switch-
ing groups after injury compared with the references.
This was carried out for the low, low and frequent and fre-
quent consulter’s preinjury, respectively. Owing to the
multiple tests performed, we considered a p value of 0.01
or less to be statistically significant. All analyses were per-
formed using SAS software V.9.3 (SAS Institute Inc, Cary,
North Carolina, USA).

Ethics statement
The study was approved by the Regional Ethical Review
Board in Lund (2011-431). Only register-data made

Table 1 Matching variables for the three reference groups and characteristics of the study groups

Cases
n=1443

Reference 1 (primary)
n=5772

Reference 2
n=5772

Reference 3
n=5770

Number of matched references per case 4 4 4*

Matched on

Sex ✓ ✓ ✓
Age (±5 years) ✓ ✓ ✓
Area of residence ✓ ✓ ✓
Observation time ✓ ✓ ✓
Educational level ✓ ✓

Healthcare consultation in the year of case inclusion ✓
Women, n (%) 784 (54) 3136 (54) 3136 (54) 3136 (54)

Age, mean (SD) 38 (14.6) 38 (14.5) 38 (14.7) 38 (14.8)

Educational level, n (%)

Low (≤9 years) 246 (17.0) 925 (16.0)

Medium (10–12 years) 785 (54.4) 2935 (50.8)

High (>12 years) 397 (27.5) 1791 (31.0)

Missing 15 (1.0) 121 (2.1)

*For one case, only two references were identified.
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anonymous were used for analyses. The individuals in
the cohort were informed of the study and offered
‘opt-out’ via regional news press, a process sanctioned by
the Ethical Review Board.

RESULTS
Cohort characteristics
Between 1 January 2007 and 31 December 2008, 1443
adult residents (54% women) were diagnosed with neck
injury (ICD-10 code S13.4) by a physician in an acute,
non-planned visit and fulfilled our eligibility criterion
(no registered head/neck injury between 1998 and 2007
up until the month before diagnosis; figures 1 and 2).
The mean (SD) age at diagnosis was 38 (14.6) years
(table 1). In the neck injury group, 55% of patients had

been diagnosed at an emergency department, 39% at an
acute visit in primary care and 7% at an acute visit in
specialist care. During the follow-up period, 11.8% had
consulted a specialist at a rehabilitation clinic and 4.4%
had seen a neurologist or a neurosurgeon.

Healthcare consultations
Over the 6-year study period, the neck-injury cohort had
significantly more healthcare consultations, the 3-year
period before injury, than each of the three different
reference groups (p<0.0001). After adding education as
a matching variable (Reference 2), the difference
between those with neck injury and references remained
significant but decreased slightly as did adding the cri-
terion of having had at least one healthcare consultation

Figure 3 Mean number of

healthcare consultations for all

types of healthcare, physican

care and physiotherapist care of

those with neck injury and of

three different reference cohorts

(see Methods section).
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to be an eligible reference participant (Reference 3;
figure 3).
In the stratified analyses, when analysing differences

between patients with neck injury and the primary refer-
ence group, the mean age was higher in those with neck
injury and primary references of high-frequent consul-
ters compared with their corresponding low-frequent
consulters (41 vs 35 years in cases, p<0.0001). Women
were overrepresented in the group of high-frequent con-
sulters and under-represented in low-frequent consul-
ters, both among patients with neck injury and their
references (p<0.0001; table 2). The consultation fre-
quency curves of the three subgroups (preinjury; low-
frequent, frequent and high-frequent consulters) had a
similar shape and they remained clearly separated from
each other even after the injury (figure 4). The number
of consultations differed between the subgroups, prein-
jury and postinjury, after adjusting for age and gender
(p<0.0001, data not shown).The level of education did
not differ between these three subgroups (p=0.6; table
2).Those with neck injury consulted, on average, more
than the references did, both before and after the neck-
injury diagnosis (p<0.0001; figure 3). The proportion of
participants who were classified as low-frequent consul-
ters among those with neck injury vs reference partici-
pants prior to the neck injury was 27 vs 35% (p<0.0001).

Diagnoses
The diagnoses of headache, dizziness and tinnitus
became more frequent especially after the neck injury,
particularly among the low-frequent consulters, not only
in the number of cases diagnosed but also in the
number of consultations postneck injury (both
p<0.0001). The proportion of cases diagnosed with psy-
chological distress or musculoskeletal disorders also
increased (table 3, p<0.0001). The low and frequent
consulters were the group that changed the most not
only in terms of the proportion of cases diagnosed with
the particular disease but also the mean number of con-
sultations per patient, while the high-frequent consulters
changed the least in both aspects.

Work disability
On the day of diagnosis of neck injury, 96 participants of
the cases (6.7%) were on disability pension, primarily
connected to the two ICD-10 chapters of musculoskel-
etal disorders (51%) and mental disorders (30%;
table 4). Among the reference cohort, 5.8% were on dis-
ability pension, most typically due to mental disorders
(35%) and musculoskeletal disorders (28%; figure 5).
Among the cases and references eligible for sick leave
(not on full-time disability pension), the mean number
of sick days was higher in the cases than in the refer-
ences both before and after the neck injury (p=0.0002
and <0.0001) The number of mean sick leave days
before neck injury was correlated to the number of
healthcare consultations before (r=0.47 (99% CI 0.38 to
0.49) and after injury (r=0.32 (99% CI 0.25 to 0.37)).
The correlation was seen in all 3 years after the neck
injury (r=0.31 (99% CI 0.24 to 0.36), r=0.30 (99% CI
0.23 to 0.35) and r=0.22 (99% CI 0.15 to 0.28)).
The number of sick days before neck injury was differ-

ent in the low-frequent, frequent and high-frequent
groups of consulters, taking age and gender into
account (p<0.0001, data not shown).

Changes over time
Of those with neck injury defined as low-frequent con-
sulters before neck injury (n=384), 19.2% switched to
become high-frequent consulters in the year after diag-
nosis of neck injury (figure 6). The corresponding pro-
portion for the references was 8.5%. The RR for
changing from a low-to-high frequent consulter 1 year
after injury was 2.27 (99% CI 1.63 to 3.15), and the
increased risk was seen over the 3-year period following
neck injury (table 5). Of those with neck injury defined
as low-frequent or frequent-consulter consulters before
neck injury, 31.9% (n=41) switched to become high-
frequent consulters in the year after diagnosis of neck
injury. The corresponding proportion for the references
was 15.9%. Hence, the AR was 16%. The increase in
consultations in this subgroup was largely explained by
an increased number of consultations with
physiotherapists.

Table 2 Characteristics of those with neck injury and the primary reference (reference 1) cohort by their preinjury

consultation level

Low-frequent Frequent High-frequent
Cases
n=384

References
n=2001

Cases
n=583

References
n=2287

Cases
n=476

References
n=1477

Women, n (%) 126 (32.8) 727 (36.3) 322 (55.2) 1328 (58.0) 336 (70.6) 1081 (73.0)

Age, mean (SD) 35 (12.1)* 36 (12.4)* 37 (14.9) 37 (14.6) 41 (15.4)* 42 (16.2)*

Educational level, n (%)

Low (≤9 years) 58 (15.1) 257 (12.8) 91 (15.6) 332 (14.5) 83 (17.4) 336 (22.7)

Medium (10–12 years) 213 (55.5) 1019 (60.0) 313 (53.7) 1187 (51.9) 265 (55.7) 729 (49.2)

High (>12 years) 109 (28.4) 667 (33.3) 174 (29.8) 719 (31.4) 127 (26.7) 405 (27.3)

Missing 4 (1.0) 58 (2.9) 5 (0.9) 49 (2.2) 1 (0.2) 7 (0.8)

*Significant difference between low-frequent and high-frequent consulter, (p<0.0001, Student’s t test).
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Among the low-frequent cases, the patients becoming
frequent or high-frequent consulters after diagnosis of
injury were also the group in which the mean annual
number of sick days increased the most, from 16 days
(3 years before diagnosis) to 32 sick leave days (2 years
after; p<0.0001; data not shown).

DISCUSSION
People with a neck injury constitute a heterogeneous
group. We found increased healthcare consultation fre-
quency and sick leave associated with acute neck injury
regardless of the preinjury consultation rates. It is note-
worthy that about 16% of the transition from low or fre-
quent consulters preinjury to a high-frequent

consultation pattern in the year after diagnosis could be
attributed to the injury, and this pattern persisted,
although slightly declining up to at least 3 years.
However, in a subgroup of patients, high levels of health-
care consultations were noted already long before the
diagnosis of neck injury
Given the expected heterogeneity of the patient cat-

egory, our aim was to study health care consultation pat-
terns before and after neck injury with the patients’ pre-
injury consultation frequency in mind. In a recent study,
Kasch et al33 have presented a way of early stratification of
patients with acute neck injury based on a risk score in
relation to chronicity and work disability. Prior consult-
ation frequency may serve as an additional variable for
risk assessment of patients diagnosed with neck injury.

Figure 4 Mean number of

healthcare consultations after

neck injury for all types of

healthcare, physican care and

physiotheraphist care of those

with neck injury stratified by their

preinjury consultation level;

low-frequent (n=384), frequent

(n=583) and high-frequent

(n=476).
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The overall healthcare pattern before and after injury
was similar for a majority of the cases, that is, high-
frequent consulters preinjury also had high consultation
frequency after the diagnosis of injury. We noted a dis-
tinct change among a subset of the low-frequent consul-
ters. Consultations for musculoskeletal diseases, as well
as mental disorders to some extent, were particularly
common postinjury in this group. This group will be a
special challenge for healthcare providers requiring that
additional attention be paid to prevent the development
of chronicity.
Previous reports have suggested that depression is a risk

factor for neck pain.34 35 However, neck pain may also be a
risk factor for depression.30 Recently, concerns have been

raised that poor health in general could be a risk factor
for neck injury.28 29 The explanation would be that poor
health, especially mental conditions in combination with
pharmaceuticals, would increase the risk of a car acci-
dent.28 Our results indicate that psychological distress is a
common reason for physician healthcare consultation
even before a diagnosis of acute neck injury. This tendency
was maintained and even increased after injury.
In our study, we also made sensitivity analyses to separ-

ately evaluate the effects of educational level and pro-
pensity to seek healthcare, respectively. Also, after this
process, we found increased healthcare utilisation
among those with neck injury even before the injury.
One may speculate about this increase, which can be

Table 4 Number (%) of those with neck injury and references on sick leave or disability pension at the time of the

neck-injury diagnosis, by total and stratified by low-frequent, frequent and high-frequent consulters before diagnosis of neck

injury

All Low-frequent Frequent High-frequent
Cases References Cases References Cases References Cases References

Disability pension 96 (6.7) 337 (5.8) 11 (2.9) 30 (1.5) 22 (3.8) 103 (4.5) 69 (14.5) 204 (13.8)

Sick leave 58 (4.0) 151 (2.6) 7 (1.8) 22 (1.1) 11 (1.9) 43 (1.9) 40 (8.4) 86 (5.8)

Table 3 Proportion of cases and primary references (reference 1) who have consulted a physician due to different diagnostic

chapters (ICD-10) before and after neck-injury diagnosis and mean numbers of consultation per participant consulting

Low-frequent Frequent High-frequent

Year*
Cases
n=384

References
n=2001

Cases
n=583

References
n=2287

Cases
n=476

References
n=1477

Per cent Mean Per cent Mean Per cent Mean Per cent Mean Per cent Mean Per cent Mean

Diseases of the musculoskeletal system and connective tissue†

Year−3 7.0 1.4 3.9 1.4 11.7 1.4 7.9 1.4 27.1 2.7 16.7 2.5

Year−2 1.3 1.2 0.8 1.3 10.5 1.4 9.1 1.3 33.8 2.8 22.7 2.2

Year−1 5.5 1.5 5.8 1.5 10.6 1.8 11.2 1.5 26.9 2.5 21.4 2.4

Year 1 13.8 2.0 4.1 2.0 18.2 2.0 10.0 1.7 35.5 3.3 20.4 2.4

Year 2 13.0 3.1 5.3 1.6 14.8 2.3 9.0 1.9 28.8 3.3 18.6 2.3

Year 3 10.7 3.1 6.3 1.8 17.8 3.0 12.0 1.8 29.8 3.5 21.5 2.6

Psychological distress‡

Year−3 1.6 2.8 0.5 1.3 2.9 1.8 2.7 3.0 13.4 4.3 10.1 2.9

Year−2 0.8 1.0 0.0 0.0 3.4 1.5 2.5 2.6 14.9 4.5 11.4 3.2

Year−1 1.0 4.8 0.5 1.7 4.6 2.8 2.0 2.8 13.4 4.3 10.7 3.8

Year 1 3.1 3.8 1.1 2.3 5.7 3.4 1.6 2.3 13.9 4.5 7.9 4.3

Year 2 4.7 1.9 0.9 4.9 4.8 2.8 2.6 3.1 14.5 3.8 8.5 3.0

Year 3 4.7 3.1 1.7 1.9 6.5 4.3 4.0 2.9 10.3 2.6 8.6 2.7

Headache, dizziness and tinnitus§

Year −3 1.0 1.0 0.1 1.0 0.7 1.3 0.7 2.1 4.0 1.7 2.8 1.5

Year−2 0.3 1.0 0.0 0.0 1.7 1.3 0.5 3.4 4.4 2.2 3.3 1.8

Year−1 0.8 1.7 0.8 1.5 1.0 1.2 0.8 1.9 4.2 1.7 2.8 1.3

Year 1 2.6 1.1 0.4 1.9 1.9 1.5 1.5 1.5 5.3 1.7 2.6 1.5

Year 2 2.6 5.6 0.6 1.5 1.9 3.7 1.5 1.5 6.5 2.6 3.2 2.1

Year 3 2.1 4.4 0.4 1.6 2.7 4.0 1.2 1.4 5.5 1.7 2.9 1.4

*Year −3=3 years until 2 years before the ‘washout’ month, Year −2=2 years until 1 year before the ‘washout’ month, Year −1=1 year before
the ‘washout’ month, Year 1=1 day after until 1 year after the neck trauma diagnosis, Year 2=1 year–2 years after neck trauma diagnosis, Year
3=2–3 years after the neck trauma diagnosis.
†ICD-10 chapter XII.
‡ICD-10 block F32, F41, F43.
§ICD-10 M53.1 G44.0 G44.0 G44.3 F45.4 G44.2 R51 G44.1 H81.0 H81.1 H81.2 H81.3 H81.4 H81.8 H81.9 R 42.9 F 40.0 H93.
ICD, International Classification of Diseases.
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driven by a subgroup of individuals with a great need for
healthcare due to specific characteristics before the
injury and thus more vulnerable. It might also be indivi-
duals have a high propensity to consult for a wide variety
of symptoms for other reasons. Patients diagnosed with
neck injury are thus a heterogeneous group of patients,
and it is important to recognise the different subsets

within these patients. Some change from low-to-high fre-
quent consulters while others remain low-frequent con-
sulters even after a neck injury. Although there is no
such thing as the right level of healthcare consultations
that correspond to having recovered after neck injury, it
seems like it is important to take previous healthcare
consultation into account when determining an

Figure 6 Annual postinjury consultation level stratified by preinjury consultation level; low-frequent ≤1 consultation, frequent=2–8

consultations and high-frequent ≥9 consultations per year pre neck injury. Interpretation (A), proportion of those with neck injury

defined as low-frequent consulter pre neck injury that was defined as low-frequent, frequent and high-frequent consulters years 1, 2

and 3 postneck injury.

Figure 5 Mean number of sick

days (sick leave and disability

pension) for those with neck

injury and references (A) and by

preinjury consultation level for

cases; low-frequent (n=384),

frequent (n=583) and

high-frequent (n=476) (B).
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individual’s postinjury level. Therefore, we suggest, as an
outcome in studies of healthcare utilisation, that prein-
jury levels should be taken into account.
Among those with neck injury who were low-frequent

consulters, the proportion which was diagnosed by a
physician with psychological distress or dizziness before
the neck injury was in line with their reference indivi-
duals. However, postneck injury, this subgroup increased
their consultation rates due to these conditions, corrob-
orating prior reports.30 The proportion of patients with
a physician’s diagnosis of psychological distress rose rela-
tively more postinjury than did the proportion of those
with musculoskeletal disorders. This should be taken
into account in treatment and rehabilitation based on
the bio-psychosocial model.36 Interestingly, in the high-
frequent group, the mean number of consultations due
to mental disorders decreased while the mean number
of consultations due to musculoskeletal disorders
increased. One hypothesis would be that the former
underlying cause of stress, anxiety or depression could
be diverted to consultations regarding musculoskeletal
symptoms after the injury.
Work disability was associated with the consultation

pattern; high-frequent consulters had a higher mean
number of sick days than the low-frequent consulters
did. A relationship is expected between work disability
and consultation frequency. The findings in our study
emphasise the importance of highlighting and incorpor-
ating the early work and workplace interventions in the
rehabilitation process to increase work ability in patients
after neck injury.19 33 37 38

Our study has some methodological limitations. We
defined neck injury (whiplash) as recommended within
the county by the ICD-10-SE injury diagnosis S13.4*.
Apart from the recommendations, we also discussed the
choice of diagnoses with physicians from the field. It is,
of course, a possibility that some patients were missed
while others potentially did not meet the ‘whiplash
injury’ criteria. It is also possible that some physicians
choose to diagnose differently, not following recommen-
dations. It is, however, unlikely that these variations
should follow any systematic direction, that is, any mis-
classification of exposure is likely to be non-differential
with respect to outcomes. Further, the validity of this

diagnostic code has not been tested, and the severity of
the acute injury and its cause (car crash, sports injury,
unclear cause etc) are likely to vary greatly. Still, the val-
idity of other musculoskeletal diagnoses in SHR has
been proven to be high and the diagnostic codes are
derived directly from the electronic medical records as
noted by the physicians.39 40 In Sweden, everyone is
entitled to free healthcare. Some practices are, however,
private-run while being still public financed. This means
that everyone is free to seek healthcare wherever they
choose, and regardless of how the practice is run,
private or public, in most cases the cost will be
similar for the patient. For hospitalised care, only
public options exist. In 2010, 60% of all patients
sought only public care, 30% both public and private
care and 10% sought only private care (not captured in
SHR). Among those only seeking private care, 60%
were women and the ages 30–50 years were over-
represented.
In our study, our aim was to compare participants with

neck injury with population-based references. Although
the overall pattern remained essentially the same, the
exact differences between these groups changed slightly
depending on how the references were sampled. The
advantage of using population-based reference partici-
pants is that it allows us to take more general changes,
for example, systematic changes in the healthcare system
over time, into account. Further, we could estimate the
increase in consultation frequency that could be consid-
ered to be attributable to the neck injury, for example,
taking into account the regression to the mean
phenomenon.
In summary, our study provides novel population-

based evidence on the consultation patterns preinjury
and postinjury for patients diagnosed with acute neck
injury. If studying the postneck injury healthcare consult-
ation level, without stratifying for the preneck injury
consultation level, one would miss the clear association
between the preinjury and postinjury consultation fre-
quency illustrating the heterogeneity of the patients.
Our study also raises the importance of a subset of
patients, the low-frequent consulters before, but high-
frequent after a neck-injury episode, where neck injury
is the most likely explanation.

Table 5 Risk ratios (RR; 99% CI) and attributable risk (AR) of transition between preinjury consultation level group per year

after neck injury

Low-to-high frequent Low/frequent-to-high frequent Frequent-to-high frequent

RR (99% CI)

Year post 1 2.27 (1.63 to 3.15) 2.00 (1.72 to 2.33) 1.80 (1.52 to 2.11)

Year post 2 2.08 (1.49 to 2.91) 1.57 (1.33 to 1.84) 1.33 (1.11 to 1.58)

Year post 3 1.76 (1.29 to 2.39) 1.59 (1.36 to 1.85) 1.44 (1.21 to 1.71)

AR (%)

Year post 1 11 16 18

Year post 2 10 10 8

Year post 3 9 11 11
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