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Background: Whiplash-associated disorders (WADs) constitute a state of health characterized by a
wide diversity of symptoms as a result of impairments of functions, activity limitations, and participa
tion restrictions. Patient-reported outcome measurements (PROMs) and patient-reported outcomes
(PROs) seem appropriate when describing and evaluating the health status of patients with WAD.
Aim: To measure the use of PROMs and PROs as quality indicators in clinical reasoning, and to
analyze and evaluate pre- and post-treatment ‘pain intensity’ and ‘functioning’, and for ‘perceived
improvement’ in patients with WAD in primary care physiotherapy practice by year of referral, with
the phase after accident and prognostic health profile embedded in the clinical reasoning process.
Materials and Methods: Data were collected over a period of 10 years. Pain intensity,
functioning, and perceived improvement were measured using the Visual Analogue Scale for
Pain (VAS-P), the Neck Disability Index (NDI) and the Global Perceived Effect scale (GPE).
Pre- and post-treatment mean differences were tested for statistical significance and com
pared to minimal clinically important differences (MCID). Effect sizes were expressed as
Cohen’s d. Multivariable regression analysis was performed to explore independent associa
tions of year of referral, phase after the accident, and the patient’s prognostic health profile
with post-treatment pain intensity and functioning.
Results: A consecutive sample of 523 patients was included. Pre- and post-treatment mean
differences on VAS-P and NDI were statistically significant (P<0.000) and clinically rele
vant, with ‘large’ effect sizes for pain intensity and functioning. MCIDs were achieved by
80% for VAS-P and for 60% for NDI. Year of referral and phase after the accident were
independently associated with worse post-treatment functioning. About half of the patients
(n=241 [46.1%]) perceived themselves as improved.
Conclusion: The PROMs and PROs pain intensity, functioning and perceived improvement
were integrated as quality indicators in the physiotherapy clinical reasoning process for
patients with WAD. Significant differences in pain intensity and functioning were found
but were unrelated to year of referral, phase after whiplash-related injury or prognostic health
profile. The MCID VAS-P scores did not differ depending on experienced pain.
Keywords: whiplash-Associated Disorders, neck pain, physiotherapy, patient-reported
outcomes measures, routinely collected data

Introduction
Neck pain constitutes a major health problem in the general population,1–3 and may
be associated with many different prognostic factors. One frequently reported cause
1733

submit your manuscript | www.dovepress.com

Patient Preference and Adherence 2020:14 1733–1750

DovePress

© 2020 Oostendorp et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/
terms.php and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing
the work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed.
For permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

http://doi.org/10.2147/PPA.S262578

Dovepress

Oostendorp et al

of (persistent) neck pain is traumatic injury, usually as a
result of a motor vehicle accident. Following injury, many
patients report a complex of health-related symptoms such
as neck pain, arm pain, headache, dizziness, and visual and
auditory symptoms, hence the term Whiplash-Associated
Disorder (WAD).4,5 This disorder is also characterized by
poor coping strategies such as fear avoidance behavior,
and by poor outcomes such as activity limitations and
restricted participation. Treatment effectiveness and treat
ment outcomes after whiplash-related injury remain chal
lenging issues, and both show room for improvement.6–8
Due to a range of issues including impairments of sensory
functions, pain and neuromusculoskeletal functions, men
tal functions, activity limitations and participation restric
tions, patient-reported outcome measurements (PROMs)
are ideally suited to the evaluation of patient-reported
outcomes (PROs) in patients with WAD.9,10
PROMs are defined as: ‘… any measurement of the
status of a patient’s health condition that comes directly
from the patient without interpretation of the patient’s
response by a clinician or anyone else,9 while PROs are
defined as ‘…. health outcomes directly reported by the
patient who experienced it’.11 PROMs and PROs are often
used as quality indicators in physiotherapy clinical
practice.12,13 Quality indicators have been defined as
‘measurable elements of practice performance for which
there is evidence or consensus that they can be used to
assess the quality of care provided’.14 In this study,
PROMs are used as process indicators and PROs as out
come indicators.
A number of recovery patterns in relation to whiplashrelated injury have been reported but little is known con
cerning the variability of recovery over time. As most
studies cease follow-up after one year,15–18 longitudinal
studies evaluating the long-term variability of recovery are
sparse, although a few studies have evaluated recovery
patterns after periods of 5, 15, or 17 years.19–21 Around
half of patients report persistent or residual symptoms
(such as neck pain, headache, activity limitations and
participation problems) a long time after an accident.19–22
High pain intensity and pain-related disability are the most
consistent prognostic factors for prolonged activity limita
tions and participation problems.5,23,24 Prognostic health
profiles were introduced in the first publication of Dutch
guideline Whiplash and Physiotherapy.25,26 A prognostic
health profile can be defined as a complex of positive and
negative variables that can be used to estimate the clinical
assessment including treatment plan and the chance of
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recovery,27 specifically the chance of functional recovery
in patients with WAD.
Since 1993, the Royal Dutch Association for Physical
Therapy has been continuously developing and imple
menting
guidelines,
including
‘Physiotherapy
Documentation’,28–31 ‘Physiotherapy and Whiplash’25,26
and ‘Neck Pain’,32,33 with the goal of optimizing registra
tion of the clinical reasoning process in patients with WAD
based on the phases after whiplash-related accident4 and
on prognostic health profiles.34
Use of the PROMs ‘pain intensity’, ‘functioning’ and
‘perceived recovery’ is recommended by and integrated in
the Dutch guideline ‘Physiotherapy and Whiplash’.25,26
Recommendations concerning the use of these PROMs
as process indicators and PROs as outcome indicators
when embedded in the clinical reasoning process have
been implemented in Dutch primary care physiotherapy
practices.26,34
The primary aim of the present study was to measure
the use, in clinical reasoning, of PROMs as process indi
cators and PROs as outcome indicators. A secondary aim
was to analyze and evaluate the routinely collected preand post-treatment PROs ‘pain intensity’, ‘functioning’,
and ‘perceived recovery’ in WAD patients in primary
care physiotherapy practices in relation to the year of
referral, phase after whiplash-related injury and prognostic
health profile.

Materials and Methods
Design
In 2016, a quality improvement study was launched that
focused on the quality of primary care physiotherapy
management in patients with WAD. The study was based
on an existing dataset (routinely collected dataset whi
plash-associated disorders [RCD-WAD]), and details of
the design and execution of this retrospective cohort
study have been published elsewhere.35,36
The Medical Ethics Committee of Radboud
University Medical Centre Nijmegen, The Netherlands
waived the requirement for ethical approval.
Retrospective research based on anonymized patient
files does not fall within the scope of the Medical
Research Involving Human Subjects Act because the
subject is not physically involved in the research. The
data are already available and not collected specifically
for this project, and subjects do not have to change their
behavior for this project.
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Practice Population
Patients were recruited using a consecutive sampling
strategy.37 Patients with whiplash-related symptoms were
referred by general physicians or medical specialists to
two primary care physiotherapy practices in the South of
the Netherlands. All patients who met the Quebec Task
Force Classification of WAD-1, WAD-2 or WAD-3 were
assessed. Following initial screening related to the 5D’s +1
(dizziness, diplopia, drop attacks, dysarthria, dysphagia +
nausea), patients with ≥2 Ds were referred back to their
general physician. In total, 523 patients were included.

Data Collection
The registration of outcome-related data in the form of
PROMs began in 2002. Data on PROMs were collected
over a period of 10 years (2002–2011). The current ana
lysis concerns outcome evaluations over this period.

Assessments
Patient assessment was based on a clinical reasoning pro
cess consisting of nine steps, including administration,
history taking, objectives of examination, clinical exami
nation, conclusion, treatment plan and goals, treatment
modalities, evaluation and discharge. Details of the com
plete clinical reasoning process can be found elsewhere.35
All variables of the clinical reasoning process were oper
ationalized at several different levels of measurement
(nominal, ordinal, interval and ratio). See Supplementary
file 1.
History taking was used to assess baseline character
istics, including: sociodemographic characteristics (age,
gender, educational level and employment status), acci
dent-related characteristics (direction of impact, anticipa
tion of collision, type of trauma, classification WAD,
period since accident, and onset of symptoms), pre-exist
ing health status (functioning problems, relevant medica
tion use, previous neck injury, previous neck pain and
stiffness, and pain elsewhere), previous diagnostics and
treatment (medical imaging diagnostics, use of cervical
soft collar, pain medication, [manual] physiotherapy,
recovery after treatment), current health status and recov
ery rate (recovery since accident, functioning problems,
pain medication, type and number of symptoms), actual
pain behavior and fear avoidance (by means of observation
of pain behavior, modified Waddell’s signs, Pain Coping
Inventory [PCI], Fear Avoidance Beliefs Questionnaire
[FABQ], and prognostic health profile).
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The PCI is a 33-item questionnaire measuring active
coping (PCI-A: 12 items; total score range 12–48) and
passive coping (PCI-P: 21 items; total score range
21–84). Items are scored on a 4-point Likert scale ranging
from 1 (hardly ever) to 4 (very often). PCI cutoff scores
are ≥24 for active coping, and ≥42 for passive coping.38
The clinimetric properties of the PCI range from accepta
ble to good.39
The FABQ-Dutch Version (DV) is a 16-item (5 items
were not scored) questionnaire measuring fear avoidance
beliefs regarding physical activities (FABQ-DV-A: 4
items; total score range: 0 −24) and work-related activities
(FABQ-DV-W: 7 items; total score range: 0–42). Items are
scored on a 7-point Likert scale ranging from 0 (comple
tely disagree) to 6 (completely agree). FABQ-DV cutoff
scores are >15 at risk for pain avoiding behavior, and >34
at risk for not returning to work.40 The clinimetric proper
ties of the FABQ-DV range from acceptable to good.41
Prognostic health profiles were first introduced with the
publication of the Dutch guideline ‘Whiplash and
Physiotherapy’.25,26 Based on pre-existing symptoms and
previous prognostic factors for recovery, patients were
classified as Profile A (normal recovery, pain low intensity,
decreasing pain, increasing activities, active coping and no
fear avoidance), as Profile B (uncertain recovery, medium
pain intensity, persistent pain, persistent activity limita
tions, inconclusive coping and fear avoidance) or as
Profile C (delayed recovery, high pain intensity, increasing
pain, decreasing activities, passive coping and fear
avoidance).

Intervention
Clinical data related to the six phases of the Quebec Task
Force WAD4 guided treatment goals and treatment
options, combined with the prognostic health profiles
(Phase 1: <7 days; acute; normal recovery; Phase 2: 1–3
weeks; acute; normal recovery; phase 3a: 4–6 weeks; subacute; uncertain recovery; phase 3b: 4–6 weeks; subchronic; delayed recovery; Phase 4a: 7–12 weeks; subacute; uncertain recovery; phase 4b: 7–12 weeks; subchronic; delayed recovery; Phase 5: 3–6 months; chronic;
no recovery; Phase 6: >6 months; chronic; no recovery). A
complete flowchart illustrating the clinical reasoning pro
cess of physiotherapy management in patients with WAD
has been presented elsewhere.35 A summary of treatment
goals and physiotherapy modalities per phase 1–6,
together with outcomes, is presented in Table 1.
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Table 1 Phase- and Profile-Based Treatment Goals and Physiotherapy Treatment Modalities, Together with Outcomes for
Management in Patients with Whiplash-Associated Disorders (WAD)
Treatment Goals

Interventionsc

Outcomes

Phase 1 (<7 days)

Reducing pain

Education

Patient-reported outcomes. Pain intensity.

Profile A

Providing information

Coaching

Functioning/Activity limitations. Perceived

Explaining consequences for
functioning and

Active exercise therapy
If indicated: cervical soft

recovery. Return to work participation
Care-related outcomes. Subjective evaluation.

underlying pain mechanisms

collar (<1 week)

Reason for discharge. Duration of treatment

Phase 2 (1–3 weeks)

See Phase 1 + improving

See Phase 1

Profile A

musculoskeletal function

If indicated: massage

Phase After Whiplasha

Related Injury , Combined
with Prognostic Health
Profileb

period. Number of treatment sessions

therapy (<2 weeks) and
manual therapy
(mobilization)
Phase 3 (4–6 weeks)

See Phase 2 + increasing

See Phase 1

Profile A

activities and participation

Physical loading exercise
therapy

Phase 3 (4–6 weeks)
Profile B

Explaining underlying pain
mechanisms

Pain education
Exercise therapy based on

Improving active coping

cognitive and

Decreasing fear avoidance
Increasing physical capacity

physical principles

Increasing activities and
participation
Phase 4 (7–12 weeks)

See Phase 3a + minimizing

See Phase 3a

Profile A

delay in work participation

Exercise therapy (graded
activity)

Phase 4 (7 −12 weeks)
Profile B

See Phase 3b

See Phase 3b
Exercise therapy (graded
exposure)

Phase 5 (3–6 months)

See Phase 3b

See Phase 4

See Phase 3b

See Phase 5

Profile C
Phase 6 (>6 months)
Profile C
Notes: aPhases after whiplash-related injury: Phase 1: <7 days; acute; normal recovery: Phase 2: 1–3 weeks; acute; normal recovery: Phase 3a: 4–6 weeks; sub-acute;
inconclusive recovery: Phase 3b: 4–6 weeks; sub-chronic; delayed recovery: Phase 4a: 7–12 weeks; sub-acute; inconclusive recovery: Phase 4b: 7–12 weeks; sub-chronic;
delayed recovery: Phase 5: 3–6 months; chronic; no recovery: Phase 6: >6 months; chronic; no recovery: bPrognostic health profile: Profile A: normal recovery, low intensity
of pain, decreasing pain, increasing activities, active coping, no fear avoidance: Profile B: inconclusive recovery, middle intensity of pain, persistent pain, persistent activity
limitations, inconclusive coping, inconclusive fear avoidance: Profile C: delayed recovery, high intensity of pain, increasing pain, decreasing activities, passive coping, fear
avoidance: cClassification Allied Health Care, version Physiotherapy: 1. History Taking; 2. Inspection and observation; 3. Palpation; 4. Active exercise therapy; 5. Passive
exercise therapy (manual therapy); 6. Massage therapy; 7. Modalities of physical therapy (ie, low- and high-frequency electrotherapy); 8. Coaching; 9. Education.

Participating physiotherapists managed patients
according to a dynamic protocol consisting of three
recovery rate-dependent prognostic health profiles,
embedded in the six phases after whiplash-related
accident.34 The combined content of treatment modal
ities was based on the treatment goals per time phase,
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the prognostic health profiles, and the best available
evidence.42–47

Evaluation
In addition to the traditional approach of directly asking a
patient about the perceived result of treatment, one of the

Patient Preference and Adherence 2020:14

Dovepress

most rapidly evolving recommendations of the Dutch
guideline ‘Physiotherapy and Whiplash’ in 200225,26
involved the introduction of pre- and post-treatment
PROMs in clinical practice.

Patient-Reported Outcomes and Patient-Reported
Outcome Measurements
The PROs were based on guideline-recommended out
comes and expressed as PROM scores, which included
measures of neck pain intensity, functioning, and per
ceived recovery.48 These recommendations were trans
formed into quality indicators by phrasing them as the
average degree (in %) to which patients were subjected
to a methodically performed clinical reasoning process (ie,
the average degree [in %] to which pre- and post-treatment
pain intensity and functioning were measured and noted).
Three newly formulated quality indicators were added to
the earlier developed and tested set of quality indicators
that were already embedded in the clinical reasoning pro
cess for physiotherapy in patients with WAD.35,36
Pain intensity was measured using the Visual Analogue
Scale for Pain (VAS-P), which consists of a horizontal
100 mm line scored from 0 (no pain) to 100 (worst
imaginable pain).49,50 The minimal clinically important
difference (MCID) on VAS-P is 20 mm (≥30% of the
initial score).51,52 The VAS-P has proved to be reliable,
valid and sensitive to change.53,54 Initial score of ≥55 mm
on VAS-P is useful cut-off score to predict poor functional
recovery.23
Functioning or activity limitation was measured using
the Neck Disability Index (NDI).55,56 The NDI is a selfreport questionnaire that measures activity limitations due
to neck pain resulting from whiplash-related injuries. The
NDI consists of 10 items that address pain intensity, perso
nal care, lifting, reading, headache, concentration, work,
driving, sleeping, and recreation. Each item is scored from
0 (no activity limitation) to 5 (major activity limitation).
Functioning-related outcome measures (ie, mobility, selfcare, domestic life, work and employment) included the
Neck Disability Index (NDI). The total score range is
0–50 points, with increasing scores representing increasing
impairments and disabilities due to neck pain. The MCID
on the NDI is ≥11 points lower than the initial score.52,57-59
The NDI has been translated into Dutch (Dutch version;
DV).60 The NDI-DV has proved to be reliable, valid and
sensitive to change, and has high internal consistency.61,62
Initial score of >29% from 0–50 points NDI is useful cutoff score to predict poor functional recovery.23
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Patients were asked to complete the outcome ‘per
ceived improvement’, rating the pre- to post-intervention
perceived change in improvement from 1 (completely
improved) to 6 (much worse).51,63 The Global Perceived
Effect (GPE) is a reliable, valid and responsive measure of
health status in patients with musculoskeletal pain.63
Participation or participation restrictions in relation to
return to work were queried and rated as 1 (no return), 2
(return with adjustments) or 3 (return without adjustments)
of patients who were employed before the whiplashrelated accident.

Statistical Analysis
Analyses were performed with Statistics 9.0. Descriptive
statistics (frequency, means and SDs) were used to char
acterize the study population’s demographics, accidentand previous and current health-related characteristics,
previous diagnostics and treatment, and current functional
characteristics. The dataset was checked for missing
values. The normality of continuous variables was tested
using the Kolmogorov–Smirnov test.
For PROM scores, means and standard deviations (SD)
were calculated for pre- and post-treatment scores on pain
intensity (VAS-P) and functioning (NDI). The pre- and
post-treatment differences in these average scores (includ
ing confidence intervals [CI] of 95% [0.05]) were recorded
for the total study population (n=523), per year of referral
(10-year period [1–10]), per phase (phases 1–6) after whi
plash-related injury, and per prognostic health profile (pro
file A, B and C).
Pre- and post-treatment mean differences were tested
for statistical significance with the paired sample t-test (αvalue set at 0.05), and for clinical relevance by comparison
to established data for the minimal clinically important
difference (MCID). Differences ≥30% on the initial score
of VAS-P and ≥11 points on NDI51 were considered clini
cally relevant. Numbers of patients who reached the
MCIDs on VAS-P and NDI were calculated and expressed
as percentages. Effect size (ES) as magnitude of the dif
ference between the means of pre- and post-treatment
scores was expressed in Cohen’s d with 0.21–0.50, 0.51–
0.80 and >0.81 considered as small, medium and large
effects, respectively.64 Percentage scores were calculated
for the three classes of return to work participation.
Percentages scores were also calculated for the per
ceived improvement. The scores were categorized as
‘improved’ (very good, good, and fairly improved), ‘no
change’ (‘same as before’) and ‘worse (worse and much
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worse).51 A Chi-square test of independence was used to
analyze a GPE frequency table constituted of those who
did or did not improve (α=0.05).
Finally, multivariable regression analysis was per
formed to explore independent associations of year of
referral, phase after accident, and patients’ prognostic
health profile with post-treatment pain intensity and func
tioning. Beta regression coefficients were estimated with
P=0.05, corrected for pre-treatment scores on VAS and
NDI, respectively.

Results
The Practice Population
A consecutive sample of 529 patients was originally
included, of whom 523 were referred by a GP (n=342;
65.4%) or medical specialist (n=84; 16.1%), and 97
patients visited the practice via self-referral (n=97;
18.5%). Six patients were subsequently referred back to
their general physician due to suspicion of serious
pathology.
All patients were assessed by one of eight physiothera
pists working in two primary care physiotherapy practices.
The mean age of the physiotherapists (n=8) at the begin
ning of the study was 46.2 years (SD 5.6), six were male,
and six were manual physiotherapists. The range of
experience regarding treatment of patients with whiplashrelated injuries varied between 6 and 28 years.
Baseline characteristics of the patients, with no missing
values (n=523), are presented in Table 2. Seventy-six
percent of patients were female, with a mean age of 43.4
years (SD 13.1). Most patients (n=406; 77.6%) were clas
sified as WAD-2, with a delayed recovery, and were
referred 7 weeks to >6 months after an accident (n=293;
56.0%). Fifty-five patients (10.5%) reported a previous
whiplash injury and 96 patients (18.4%) previous neck
pain and stiffness. Half of the patients had been previously
treated with several interventions such as pain medication
(n=221; 42.3%), cervical soft collar (n=295; 56.4%), and
(manual) physiotherapy (n=234; 44.7%). In 180 patients
(34.4%) the results of the earlier treatment were inconclu
sive, in 104 patients (19.9%) functioning was estimated to
have stabilized, and 212 patients (40.5%) showed a dete
rioration in functioning.
A number of potentially negative prognostic factors for
recovery were reported, including pain intensity, level of
functioning, recovery rate since accident (uncertain
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Table 2 Baseline Characteristics in Physiotherapy Management
in Patients with Whiplash-Associated Disorders
Total n=523: n (%) Unless Otherwise Stated
Sociodemographic characteristics
Age (year) (mean; SD)

● Female
● Male

43.4 (13.1)
39.8 (13.4)

Gender (female)

396 (75.7)

Educational level

● Lower (primary school)
● Intermediate (secondary school)
● Higher (post-secondary school)

283 (54.1)
147 (28.1)
93 (17.8)

Employment status

● Unemployed/job seeking
● In work
● Retired

180 (34.4)
277 (53.0)
66 (12.6)

Accident-related characteristics
Direction of impact (back)

356 (68.2)

Anticipated collision (no)

414 (79.2)

Type of trauma

● Neck
● Neck and head
● Other type

349 (66.7)
138 (26.4)
36 (6.9)
a

Classification WAD

●
●
●
●

WAD-1

38 (7.3)

WAD-2
WAD-3

406 (77.6)
79 (15.1)

WAD-4

-

Period since accident

●
●
●
●
●
●

<7 days

14 (2.7)

1–3 weeks
4–6 weeks

98 (18.7)
118 (22.6)

7–12 weeks

114 (21.8)

3–6 months
>6 months

123 (23.5)
56 (10.7)

Onset of symptoms
Immediately

●
●
●
●

109 (20.8)

≤2 days

336 (64.2)

3–7 days
>1 week

78 (14.9)
-

Pre-existing health status
Functioning problems

● Activity limitation (yes)
● Participation problems (yes)
● Job-related problems (yes)

91 (17.4)
74 (14.1)
60 (11.5)

(Continued)

Patient Preference and Adherence 2020:14

Dovepress

Oostendorp et al

Table 2 (Continued).

Table 2 (Continued).

Total n=523: n (%) Unless Otherwise Stated

Total n=523: n (%) Unless Otherwise Stated

Relevant medication use (yes)

74 (14.1)

Previous whiplash injury (yes)

55 (10.5)

Previous neck pain and stiffness (yes)

96 (18.4)

Pain elsewhere (yes)

115 (22.0)

Previous diagnostics and treatment
Medical imaging diagnostics (yes)

90 (17.2)

Cervical soft collar (yes)

295 (56.4)

● Weeks (mean; SD)
Pain medication (yes)
(Manual) physiotherapy (yes; n=234)
● Active exercise therapy

●
●
●
●

3.5 (1.6)
221 (42.3)

76 (32.5)

Manual therapy

36 (15.4)

Active exercise therapy + manual therapy
Massage therapy

25 (10.7)
20 (8.5)

Combined therapy

77 (32.9)

Recovery after treatment

●
●
●
●
●

Fully

-

Partially
Stabilization

27 (5.2)
104 (19.9)

Deterioration

212 (40.5)

Inconclusive

180 (34.4)

Current health status and recovery rate
Recovery since accident

● Normal
● Inconclusive
● Deterioration

Impairments in musculoskeletal neck functions (yes)

523 (100)

Activity limitation (yes)
Participation problems (yes)

522 (99.8)
523 (100)

Job-related problems (yes)

312 (59.7)
131 (25.0)

Type and number of symptoms
≤3: neck pain, stiffness, decreased ROMb

10 (1.9)

4–6: + dizziness, headache and tinnitus

165 (31.5)

7–9: + cognitive impairments
>9: + rest

344 (65.8)
4 (0.8)

Pain intensity (VAS-P ≥55 mm; 0–100 mm)c

330 (63.1)

Functioning (NDI >29%; 0–50 points)d

514 (98.3)

Current pain behavior and fear avoidance
Observation pain behavior (yes)

510 (97.5)

(Continued)
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9 (1.7)
514 (97.5)

Pain Coping Inventorye

●
●
●
●

PCI-Active (score: 12–48) (mean; SD)
Active coping (score ≥24)

27.1 (6.1)
396 (75.7)

PCI-Passive (score 21–84) (mean; SD)

54.2 (13.3)

Passive coping (score ≥42)

416 (79.5)

Fear Avoidance Beliefs Questionnairef

●
●
●
●

FABQ-Activities (score: 0–24) (mean; SD)
Risk for pain avoiding behavior (score >15)

16.0 (3.4)
346 (66.2)

FABQ-Work (score: 0–42) (n=354) (mean; SD)

29.3 (7.7)

Risk for no return to work (score >34)

137 (38.7)

Notes: aClassification WAD: Whiplash-Associated Disorders: WAD 0: no neck
symptoms, no physical sign(s); WAD 1: neck pain, stiffness or tenderness only, no
physical sign(s); WAD 2: neck symptoms and musculoskeletal sign(s); WAD 3:
neck symptoms and neurological sign(s); WAD 4: neck symptoms and fracture or
dislocation bROM: Range of Motion. cVAS-P: Visual Analogue Scale for Pain:
horizontal line of 100 mm scored from 0 (no pain) to 100 (worst imaginable
pain). dNDI: Neck Disability Index: 10 items scored from 0 (no activity limitation)
to 5 (major activity limitation); total score 0–50. eModified Waddell’s non-organic
physical signs: superficial tenderness, non-anatomical tenderness, pain simulation
test, cervical ROM, regional disturbance, overreactionePain Coping Inventory
(PCI): 33-item questionnaire measuring active coping (PCI-Active: 12 items [12–
48]; ≥24 active coping) and passive coping (PCI-P: 21 items [21–84]; ≥42 passive
coping). Items are scored on a 4-point Likert scale ranging from 1 (hardly ever) to
4 (very often). fFear Avoidance Beliefs Questionnaire (FABQ): 16-item question
naire measuring fear avoidance beliefs related to physical activities (FABQActivities: 4 items [0–24]; >15 at risk for pain avoiding behavior), and workrelated activities (FABQ-Work: 7 items [0–42]; >34 at risk for no return to
work). Items are scored on a 7-point Likert scale ranging from 0 (completely
disagree) to 6 (completely agree)

144 (27.5)

Pain medication (yes)

●
●
●
●

● ≤3
● >3

40 (7.6)
339 (64.8)

Functioning problems

●
●
●
●

Modified Waddell’s non-organic physical signse

[n=339; 64.8%] and deterioration [n=144; 27.5%]), mod
ified Waddell’s non-organic physical signs (>3: 514
[97.5%]), risk for poor functional recovery (VAS-P
≥55 mm: n=330 [63.1%]; NDI >29%: n=514 [98.3%]),
risk for passive coping (PCI-P ≥42: n=416 [79.5%]), risk
for pain avoiding behavior (FABQ-A >15: n=346
[66.2%]), and risk for no return to work (FABQ-W >34:
n=137 [38.7%]).

Quality Indicators
Pre-treatment scores for pain intensity (VAS-P) and func
tioning (NDI) were implemented as process indicators in
clinical reasoning (during the treatment plan phase), while
post-treatment scores and perceived improvement were
implemented as outcome indicators (during the evaluation
phase). The new quality indicators met the performance
target (≥70%).35
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Patient-Reported Outcomes
Outcomes including mean differences between pre- and
post-treatment scores on VAS-P and NDI, effect sizes
(Cohen’s d), percentage of patients that reached MCIDs,
changes in perceived improvement (percentage of
“improved”, “no change” or “worse”) in the total group
(n=523) and per year of referral are presented in Table 3,
per phase 1–6 after whiplash-related injury in Table 4, and
per prognostic health profile (profile A (n=40 [7.6%]),
profile B (n=339 [64.8%]) or profile C (n=144 [27.5%]))
in Table 5.

Year of Referral
Pre- and post-treatment mean differences on VAS-P and
NDI were statistically significant (P<0.000) and clinically
relevant for the total group and for the groups per year of
referral (except for the NDI-MCID at years 5 and 6). The
percentage of patients who reached MCIDs was noted for
MCID VAS-P (≥30%, ranging from 72.9 to 94.0%) and for
MCID NDI (≥11 points, ranging from 48.8 to 80.8%). The
MCID for the total group was reached by 83.7% (n=443)
for VAS-P and 59.7% (n=312) for NDI. A “large” effect
size (Cohen’s d >0.81) was noted for pain intensity, ran
ging from 1.61 (year 1) to 2.38 (year 4), and for function
ing, ranging from 1.21 (year 7) to 2.01 (year 3). The effect
size for the total group was also “large”.
About half of the patients were “improved” according
to the global perceived improvement scale (n=241;
46.1%), about two fifth “no change” (n=199; 38.0%),
and about one fifth “worse” (n=83; 15.9%) for the total
group; about the same percentages per year of referral.
Multivariable regression analysis revealed that year of
referral was independently associated with post-treatment
worse functioning (β 0.27, P<0.00), but not with posttreatment pain intensity (β 0.01, P 0.97).

“large”. About half of the patients were “improved”
according to the global perceived improvement scale
(n=241; 46.1%).
Phase after the accident was independently associated
with post-treatment worse functioning (β 0.45, P 0.03), but
not with post-treatment pain intensity (β 0.20, P 0.57).

Prognostic Health Profiles
Pre- and post-treatment mean differences on VAS-P and
NDI were statistically significant (p<0.00) and clinically
relevant for the total group (n=523) and for prognostic
health profile A, profile B and profile C separately. The
percentage of patients who reached MCIDs was noted for
MCID VAS-P (≥30%, ranging from 81.3 to 95.0%) and for
MCID NDI (≥11 points, ranging from 57.2 to 67.5%).
Effect sizes for pain intensity and functioning across the
prognostic health profiles were large (pain intensity ran
ging from 1.89 [profile A] to 2.40 [profile C]; functioning
from 1.60 [profile A] to 1.66 [profile B]).
About half of the patients were “improved” according
to the GPE (n=241; 46.1%). The difference between
“improved” and “worse” on the GPE was statistically
significant for all profiles (P<0.00).
Patient prognostic health profiles were not indepen
dently associated with post-treatment pain intensity (β
0.80, P 0.40), nor with post-treatment functioning (β
0.82, P 0.15).

Employment
Of the 523 patients, 423 patients (80.9%) were employed
at the moment of referral. At the end of their treatment
period, 168 patients (39.7%) did not return to work and
remained on sick-leave, 123 patients (29.1%) returned
with adjustments, and 132 (31.2%) returned without
adjustments.

Phases After Whiplash-Related Injury

Discussion

Pre- and post-treatment mean differences on VAS-P and
NDI were statistically significant (P<0.000) and clinically
relevant for the total group (n=523), and for the phases
1–6 after whiplash-related injury separately. The percen
tage of patients who reached MCIDs was noted for MCID
VAS-P (≥30%, ranging from 79.6 to 86.4%) and for MCID
NDI (≥11 points, ranging from 53.6 to 68.4%). Effect sizes
for pain intensity were “large” (Cohen’s d >0.81), ranging
from 1.54 (phase 1) to 2.41 (phase 6), and were also
“large” for functioning, ranging from 1.28 (phase 1) to
1.75 (phase 2). The effect size for the total group was

In the description of clinical reasoning in patients with
WAD, process and outcome indicators for physiotherapy
represent an important step forwards in understanding the
relationship between process and outcome. Having defined
the benefits of using PROMs and PROs as the degree to
which VAS-P, NDI and perceived improvement were used
and noted in the clinical reasoning process, our analysis
suggests that the use of these PROMs and PROs improved
the quality of care.
In this study, we found statistically and clinically sig
nificant differences in pain intensity and functioning that
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27.4 (11.8)

2.21

26.8*

29.1)

25.9*
(22.8–

53.4 (11.7)

1.79

8 (n=60)
(11.5)

32.9 (13.8)

29.1)

(21.8–

25.4*

(22.1–
31.4)

59.6 (16.0)

1.86

(8.4)

7 (n=44)

30.7 (14.4)

56.1 (12.8)

(8.2)

29.6)

6 (n=43)

2.02

25.2*
(20.9–

33.2 (13.7)

30.3*

58.5 (11.2)

2.38

5 (n=30)
(5.7)

28.9 (10.3)

30.7)

(22.7–

26.7*

(26.6–
33.9)

59.1 (14.7)

2.12

(9.6)

4 (n=50)

30.8 (11.6)

57.5 (13.5)

(9.2)

33.3)

3 (n=48)

2.07

30.4*
(27.6–

29.2 (14.5)

28.4*

(95% CI)

Difference
Mean

59.6 (14.8)

1.61

Effect
size#

2 (n=57)
(10.9)

27.7 (17.6)

Mean (SD)

Mean (SD)

56.1 (17.6)

Post-treatment
score

Pre-treatment
score

Pain Intensityb

(25.5–
31.4)

a

(12.6)

1 (n=66)

n (%)

Referral

Year of

14.1 (7.3)

1.61

11.1*

(8.1–12.5)

10.3*

11.3*
(9.5–13.1)

25.4 (6.6)

1.21

1.35

50
(83.3)

18.3 (9.5)

17.1 (9.0)

(9.0–13.2)

29.4 (8.9)

27.4 (5.9)

1.43

(77.3)

34

(81.4)

35

17.0 (9.0)

12.8*

10.8*
(7.7–14.0)

27.8 (5.7)

1.88

15.0)

(11.5–

13.2*

14.7)

13.1*
(11.5–

(13.2–
16.5)

14.8*

25
(82.3)

16.6 (7.0)

2.01

1.70

1.64

(95% CI)

Difference
Mean

(10.8–
14.7)

29.7 (6.9)

(6.2)

14.3

16.4
(8.2)

(9.4)

Effect
size#

(80.0)

40

(6.9)

29.5
(7.2)

51
(89.5)

27.5

(8.6)

(83.3)

(72.9)

27.9

54

35

Mean (SD)

Mean (SD)

n (%)

13.1

Post-treatment
score

c

Pre-treatment
score

MCID
≥30%

Activity Limitation

Functioning

Table 3 10 Year Related Outcomes for Physiotherapy Management in Patients with Whiplash-Associated Disorders (WAD) (n=523)

33
(55.0)

(54.5)

24

(48.8)

21

29
(48.3)

(31.8)

14

(41.9)

18

9
(30.0)

(44.0)

16
(53.3)

22
(64.0)

(43.8

32

21

29
(50.9)

37
(64.9)

(80.8)

(47.0)

34

31
(74.2)

Improved
n (%)

49

n (%)

pts

MCID
≥11

19
(31.7)

(40.9)

18

(39.5)

17

18
(60.0)

(42.0)

21

(33.3)

16

22
(38.6)

(36.4)

24

n (%)

12
(20.0))

(27.3)

12

(18.6))

8

3
(10.0)

(14.0)

7

(22.9)

11

6
(10.5)

(16.6)

11

Worse
n (%)

(Continued)

No
change

Perceived Improvementd
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12.9)

199
(38.0)
241
(46.1)
312
(59.7)
12.3*
(11.8–
1.52
15.9 (8.6)
28.2 (7.5)
29.3)

443
(83.7)
28.2*
(27.2–
2.01
29.6 (13.5)
57.8 (14.5)
Total (n=523)

Notes: aYear of referral: 2002–2011 (1-10). bPain intensity: Visual Analogue Scale for Pain (VAS-P): horizontal line of 100 mm scored from 0 (no pain) to 100 (worst imaginable pain). #Effect size: Cohen’s d 0.21–0.50 small; 0.51–0.80
medium; >0.81 large. *Statistical significance P< 0.001 (paired sample t-test; individual delta pre-post) MCID: Minimal Clinically Important Difference: VAS-P ≥30% of pretreatment score (mm). cFunctioning/Activity limitation: Neck
Disability Index (NDI): 10 items scored from 0 (no activity limitation) to 5 (major activity limitation); total score 0–50 points. # Effect size: see Pain Intensity. *Statistical significance: see Pain Intensity MCID: Minimal Clinically Important
Difference: NDI ≥11 points dGlobal Perceived Effect: “improved” (’complete improved’; “much improved”; “slightly improved”); “no change”; “worse” (slightly worse’; “much worse”).

(35.8)
(55.2)
(52.2)
(94.0)
(28.6–
33.5)

29.1 (7.9)
63
31.1*
2.07
59.9 (15.0)
(12.8)

10 (n=67)

28.9 (11.1)

31.9)
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83
(15.9)

6
24
37
35

(10.7–
13.6)

1.45
17.0 (8.8)

13.9)

12.2*

(9.0)

7
(12.0)
20
(34.5)
31
(53.4)
31
(53.4)
1.36
16.5 (9.8)
28.6 (7.9)
2.05
58.4 (14.4)
9 (n=58)
(11.1)

29.5 (13.8)
Pain Intensityb
Year of
Referrala

Table 3 (Continued).

29.0*
(26.1–

51
(87.9)

Functioning
Activity Limitationc

12.1*
(10.4–

Perceived Improvementd
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were unrelated to year of referral, phase after whiplashrelated injury or prognostic health profile. MCID values
were approximately 80% for VAS-P and 60% for function
ing (NDI). Perceived improvement was more likely with a
positive (profile A) than with a negative prognostic health
profile (profile C).

Patient Population and Specialist Primary
Care Physiotherapy Practice
All patients were referred to two primary care physiotherapy
practices, both of which were specialized in the assessment
and management of patients with neck pain. With the excep
tion of a few patients with red flags, complete data on all
included patients were assessed in this retrospective cohort
study. The characteristics of our patient sample were compar
able to participants in other Dutch studies65–68 and to patients
in international studies.,69,70 and the characteristics of the
participating physiotherapists were comparable to the
national average.71

Patient-Reported Outcomes
As mentioned in the introduction, longitudinal studies
were identified that described patient follow-up at 1
year15,18 or at 5, 15 or 17 years19,21 following a motor
vehicle accident. Although there are a great number of
studies investigating prognostic factors in relation to the
course of recovery in patients with WAD, to the best of
the authors’ knowledge, no previous study of equivalent
duration has described the quality of the clinical reason
ing process, including the integration of the PROMs and
PROs “pain intensity”, “functioning” and “perceived
improvement” as indicators, in patients after WADrelated accident referred to specialist primary care phy
siotherapy practices.

Year of Referral
The period of time before referral after whiplash-related
accident has shifted over the years, becoming longer.
Unsurprisingly, referrals in the final years of the study
included a higher proportion of chronic cases relative to
the early years. This factor presumably explains the out
come of worse functioning as time progressed.
It is clear that over the years of referral most patients
reached the MCID value of ≥30% for initial pain intensity
score. Although a percentage and not a fixed number of
mm was chosen as initial pain intensity threshold, an
unanswered question is whether the MCID VAS-P score
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Mean
(SD)
21.2
(15.6)

30.0
(13.5)

Mean
(SD)
47.5
(18.5)

57.5
(14.1)

Phase 1

(>7 days)
n=14 (2.7)
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Phase 2
(1–3 weeks)

(15.4)

29.1
(12.0)

(16.7)

57.9
(14.1)

(4–6 weeks)
n=118 (22.6)

Phase 4
(7–12 weeks)

(13.0)

(12.5)

(3–6 months)

57.8
(14.5)

Total
n=523

2.01

2.41

2.18

2.20

1.74

29.3)

28.2*
(27.2–

(26.1–
33.3)

29.7*

29.8)

(25.6–

27.7*

31.2)

28.8*
(26.4–

(26.1–
30.2)

28.2*

30.1)

27.6*
(25.1–

30.3
(7.2)

28.2
(7.5)

(82.1)

443
(84.7)

(6.5)

46

28.3

28.4
(7.1)

98
(86.0)

(85.4)

(8.5)

105

27.6

28.4
(7.5)

78
(79.6)

(86.4)

(8.7)

102

22.4

(85.7)

score
Mean (SD)

Pre-treatment

12

≥30%
n (%)

MCID

15.9
(8.6)

(8.8)

18.9

(8.0)

16.0

16.1
(7.7)

(9.9)

15.7

15.0
(7.8)

(9.7)

10.6

score
Mean (SD)

Post-treatment

Activity Limitationc

Functioning

1.52

1.42

1.69

1.56

1.29

1.73

1.28

size#

Effect

12.9)

12.3
(11.8–

(9.4–13.6)

11.3*

13.8)

(11.4–

12.2*

13.5)

12.3*
(11.1–

(11.1–
13.3)

12.2*

14.7)

13.4*
(12.0–

(8.4–15.7)

12.1*

Mean
(95% CI)

Difference

(44.6)

241
(46.1)

(53.6)

312
(59.7)

25

(43.9)

30

54

60
(52.6)

66
(57.9)

(55.3)

(45.8)

68

54
(61.9)

39
(39.8)

67
(68.4)

73

(64.3)

9

n (%)

Improved

(57.1)

8

n (%)

≥11
pts

MCID

199
(38.0)

(35.7)

20

(40.7)

50

39
(34.2)

(36.4)

43

43
(43.9)

(28.6)

4

n (%)

(same as
before)

No change

83
(15.9)

(19.7

11

(15.4)

19

15
(13.1)

(17.8)

21

16
(16.3)

(7.1))

1

n (%)

Worse

Perceived Improvementd

Notes: Phase after whiplash-related injury: Phase 1: <7 days; acute; normal recovery Phase 2: 1–3 weeks; acute; normal recovery Phase 3a: 4–6 weeks; sub-acute; inconclusive recovery Phase 3b: 4–6 weeks; sub-chronic; delayed
recovery Phase 4a: 7–12 weeks; sub-acute; inconclusive recovery Phase 4b: 7–12 weeks; sub-chronic; delayed recovery Phase 5: 3–6 months; chronic; no recovery Phase 6: > 6 months; chronic; no recovery. bPain intensity: Visual
Analogue Scale for Pain (VAS-P): horizontal line of 100 mm scored from 0 (no pain) to 100 (worst imaginable pain) # Effect size: Cohen’s d 0.21–0.50 small; 0.51–0.80 medium; >0.81 large *Statistical significance P< 0.001 (paired sample
t-test; individual delta pre-post) -MCID: Minimal Clinically Important Difference: VAS-P ≥30% of pretreatment score (mm). cFunctioning/Activity limitation: Neck Disability Index (NDI): 10 items scored from 0 (no activity limitation) to 5
(major activity limitation); total score 0–50 points -#Effect size: see Pain Intensity* Statistical significance: P< 0.001 (paired sample t-test; individual delta pre-post) MCID: Minimal Clinically Important Difference: NDI ≥11 points. dGlobal
Perceived Effect: perceived improvement -“improved” (’complete improved’; “much improved”; “slightly improved”); “no change”; “worse” (slightly worse’; “much worse”).

a

11.8)

(12.9)

(>6 months)
n=56 (10.7)
29.6
(13.5)

33.2 (

63.0

Phase 6

n=123 (23.5)

30.0

57.8

Phase 5

n=114 (22.0)

28.7

56.7

Phase 3

n=98 (18.7)

1.99

(20.9–
31.7)

26.3*

Mean
(95% CI)

size#

treatment
score

1.54

Difference

Effect

Post-

n (%)
treatment
score

Pain Intensityb

Pre-

Related Injurya

Phases After Whiplash-
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(11.7)

67.5

(13.6)

57.8
(14.5)

n=339 (64.8)

Profile C

n=144 (27.5)

Total
(n=523)

29.6
(13.5)

(14.0)

34.4

(11.8)

29.4

2.01

2.40

2.23

1.89

29.3)

28.2*
(27.2–

(31.3–
35.4)

33.3*

27.4)

(24.9–

26.2*

30.5)

26.9*
(23.3–

32.7
(7.4)

28.2
(7.5)

(86.8)

443
(84.7)

(6.3)

(81.3)

125

27.2

277

20.6
(8.8)

37
(95.0)

15.9
(8.6)

(8.8)

19.3

(7.8)

15.4

7.4
(7.7)

Mean
(SD)

Mean
(SD)

n (%)

Post-treatment
score

Pre-treatment
score

≥30%

MCID

Functioning
Activity Limitationc

1.52

1.65

1.66

1.60

size#

Effect

12.9)

12.3*
(11.8–

(12.3–
14.6)

13.4*

12.5)

(11.1–

11.8*

14.7)

13.2*
(11.6–

(95% CI)

Mean

Difference

57
(39.6)

241
(46.1)

(63.2)

312
(59.7)

(44.2)

(57.2)

91

150

194

199
(38.0)

(41.7)

68

(39.5)

135

4
(10.0)

27
(67.5)

(same as

No change
before)
n (%)
34
(85.0)

n (%)

Improved

pts
n (%)

≥11

MCID

Perceived improvementd

83
(15.9)

(18.8)

27

(15.9)

54

2
(5.0)

n (%)

Worse

Notes: aPrognostic health profile: Profile: normal recovery, low intensity of pain, decreasing pain, increasing activities, active coping, no fear avoidance Profile B: inconclusive recovery, middle intensity of pain, persistent pain, persistent
activity limitations, inconclusive coping, inconclusive fear avoidance -Profile C: delayed recovery, high intensity of pain, increasing pain, decreasing activities, passive coping, fear avoidance. bPain intensity: Visual Analogue Scale for Pain
(VAS-P): horizontal line of 100 mm scored from 0 (no pain) to 100 (worst imaginable pain) -#Effect size: Cohen’s d 0.21–0.50 small; 0.51–0.80 medium; >0.81 large *Statistical significance P< 0.001 (paired sample t-test; individual delta
pre-post) MCID: Minimal Clinically Important Difference: VAS-P ≥30% of pretreatment score (mm). cFunctioning/Activity limitation: Neck Disability Index (NDI): 10 items scored from 0 (no activity limitation) to 5 (major activity
limitation); total score 0–50 points #Effect size: see Pain Intensity*Statistical significance: P< 0.001 (paired sample t-test; individual delta pre-post) MCID: Minimal Clinically Important Difference: NDI ≥11 points. dGlobal Perceived Effect:
perceived improvement “improved” (’complete improved’; “much improved”; “slightly improved”); “no change”; “worse” (slightly worse’; “much worse”).

55.6

Profile B

13.9
(12.5)

Mean
(SD)

40.8
(15.7)

Mean
(SD)

score

Profile A
n=40 (7.6)

Mean

size#

score

Pre-treatment
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(95% CI)

Difference
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Pain Intensityb
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differs with the intensity of pain experienced. In retro
spect, it might have been better to use a reduction in
VAS-P of 20% for mild pain (VAS-P ≤30 mm), 30% for
moderate pain (VAS-P 31–60 mm) and 40% for severe
pain (VAS-P 61–100 mm). This variable “minimal” reduc
tion probably corresponds more closely to patients’ per
ception of their pain experience than a reduction of ≥30%
of all initial scores.72

Phases After Whiplash-Related Injury
The time frame defined by the Quebec Task Force WAD4
guided the clinical management of patients in this study
and other studies. The time frame, combined with prog
nostic factors, defined three profiles in relation to recovery.
However, distinguishing between “normal recovery”,
“delayed recovery” or “no recovery” at the moment of
referral was clinically difficult, and the distinction between
“normal recovery” and “delayed recovery” was particu
larly unclear in the early phases after the whiplash injury.
This resulted in the classification of more than half of the
patients as ’uncertain recovery’. Nevertheless, the direc
tion of recovery became clearer over the course of the
treatment period and treatment sessions.
It was also apparent that the effect sizes for reduction
of pain intensity in the later chronic phases were larger
than those in the acute phases. A plausible explanation for
this observation is that it is “easier” to lower a severe pain
intensity score (VAS-P >61 mm) than a mild score (VAS-P
<30 mm). Furthermore, patients with chronic pain are
more often interested in reducing pain intensity than in
increasing functioning.
The phases 4, 5 and 6 had a higher proportion of
chronic cases relative to earlier phases. This finding is
presumably associated with the outcome of worse
functioning.
The percentage of patients showing “improvement”,
“no change” or “worse” was approximately equivalent
across all phases. This emphasizes the superiority of clas
sifications based on prognostic factors for recovery, which
can be influenced by physiotherapy treatment, compared to
time-related classifications in relation to whiplash-related
injury.

Prognostic Health Profile
A definition of a prognostic health profile is a complex of
positive and negative variables that can be used to estimate
the chance of functional recovery in patients with WAD.27
The prognostic health profiles used here were based on the

Patient Preference and Adherence 2020:14

Oostendorp et al

recognition of the clinical patterns of positive or negative
prognostic factors for recovery. Five prognostic factors
were included (course of recovery, pain intensity, function
ing, coping, and fear avoidance). However, many other
prognostics predict the outcome in patients with whi
plash-related injury, such as pain intensity, widespread
pain, sensory hypersensitivity, previous activity limita
tions, frequency of deterioration after previous treatment,
history of previous neck injury, and behavioral and psy
chological factors.18,24,73-77 It is becoming increasingly
clear that compensation and legal factors also often con
tribute to prognostics after whiplash-related injury.78
These factors were not included in the clinical estimation
of prognostic patterns in this study.
It is not known how far the participating physiothera
pists may have weighed all these prognostic factors when
drawing up treatment plans, estimating the length of the
treatment period, and determining the number of treatment
sessions. Physiotherapists generally show a preference for
dealing with mechanical aspects of whiplash injury,
despite the growing recognition of psychological and cog
nitive factors as major contributing factors.79–82 In general,
physiotherapists are inclined to overestimate the value of
their own clinical assessment in their process of clinical
reasoning and decision making, rather than applying
guideline-based recommendations and using pre-treatment
scores of pain intensity and functioning, and the risk
scores of active or passive coping and fear avoidance.
Elements of prognostic health profiles were integrated
into treatment goals and the choice of treatment modal
ities. For instance, positive prognostic factors (ie, low pain
intensity, moderate activity limitation and active coping)
were integrated into treatment goals for (acute) phases
1–3, and negative prognostic factors (ie, increasing pain
intensity, decreasing activities and passive coping) into
treatment goals for (chronic) phases 4–6. However, a
prognostic profile is often a mix of positive and negative
factors, but may sometimes include mainly positive or
mainly negative factors. Perceived complete or optimal
improvement was reported by around 80% of the patients
with mostly positive prognostic factors, about 40% with a
mix of positive and negative prognostic factors, and 40%
with negative prognostic factors, distributed over all
phases.
It might be worthwhile to consider replacing clinical
estimations of pain intensity, functioning, coping and fear
avoidance in prognostic profiles with individual pre-treat
ment scores for pain intensity and functioning, together
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with risk scores for passive coping and fear avoidance.
About 80% of the study population was at risk for passive
coping and about 66% was at risk for pain avoiding
behavior. In contrast to the prognostic profiles used here,
scores on the PCI and FABQ were moderately but signifi
cantly associated with the PROs “pain intensity”, “func
tioning” and “perceived improvement” in patients with
WAD.36 Integration of these measurement scores into the
clinical reasoning process and the treatment plan, goals
and modalities in the physiotherapy assessment of patients
with WAD would represent a further improvement.
A second consideration is the possible construction of a
multicomponent prognostic sum score, analogous to the
impairment sum score used in patients with reflex sympa
thetic dystrophy.83 Scores for pain, range of motion, tem
perature and volume were transformed into scores ranging
from 1 to 10, resulting in a sum score from 4 to 40. The
impairment sum score has been shown to be reliable, valid
and responsive in patients with reflex sympathetic
dystrophy.83 In a similar manner, it should be possible to
convert generic (ie, VAS-P, PCI and FABQ) and nongeneric (ie, previous history of neck injury, type and
number of whiplash-related symptoms, and NDI scores)
prognostic factors into a sum score as a tool to steer
treatment plans for WAD, and a comparable tool (risk
assessment score) has already been developed by the
Danish Whiplash Study Group.84 Optimizing physiother
apy treatment based on a sum score of generic and nongeneric prognostic factors is a challenge, but will likely
improve the process of clinical reasoning, decision mak
ing, and outcomes in patients with WAD.

Ceiling Effect of Physiotherapy Treatment
Nearly all patients reached the MCID value for pain
intensity and more than half reached the MCID value for
functioning in all phases after whiplash-related injury and
in all prognostic health profiles. However, only about half
of the patients experienced actual improvement. One plau
sible explanation is a “ceiling effect” in the treatment
response.
International data indicate that approximately 50% of
people who experience a whiplash accident will not
recover but will continue to experience ongoing disability
and pain at one year or longer after an accident.15–21 One
plausible explanation is a ceiling effect for physiotherapy
treatment in patients with WAD. Despite the poor pro
spects for recovery, treatment response remains an impor
tant issue. One of the conclusions of a recently published
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synthesis of the best available evidence in patients with
neck pain, including WAD, was that different physiother
apy modalities or combinations of modalities have only
small to moderate effect sizes in the short term, with low
to moderate certainty of evidence.8 In the past twenty
years, little real progress has been made in the “treat
ment-response” relationship in patients with WAD.
Indeed, many reviews have called for further research in
an effort to identify tractable factors associated with an
optimal treatment response. However, despite a multitude
of studies, treatment effectiveness and treatment outcomes
after a whiplash-related injury are still a matter of con
siderable debate. One possible resolution of this question
is the contention that an optimal treatment response rela
tionship has already been achieved.

Limitations
The principal limitations of this retrospective cohort study
were involvement of only two primary care physiotherapy
practices in the Netherlands, and data were collected by
eight physiotherapists in total. These two practices are
specialized in the assessment and management of patients
with WAD. While the characteristics of the participating
physiotherapists were comparable to the national average
72
and the patient sample was comparable to participants in
other Dutch studies,66–68 the low number of participating
practices and physiotherapists may have limited general
izability of the results.
The dataset was checked in 2016 for completeness and
actuality. The content of the pen and paper patient record
was confirmed on the basis of Dutch guidelines
“Physiotherapy Documentation”, as published in 201630
and in 2019.31 Although the pen and paper record has now
been replaced by electronic patient documentation,85 the
pen and paper record used in this study still meets the
requirements of the most recent Dutch CPG Physiotherapy
Documentation.31 Despite the limitations of RCD studies
generally, including this RCD-WAD study, the expectation
was that the results of this study could plausibly represent
insights into the PROs and treatment-related outcomes in
patients with WAD anno 2020. In order to assess the
quality of our study using the RCD-WAD, we compared
the text to the criteria of the RECORD statement and
found that most criteria were met.86,87
Another limitation of this study was the length of
follow-up, which was limited to one or two contacts within
a few months of discharge. With regard to primary care
physiotherapy, the Dutch health care system sets a
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maximum number of sessions and does not allow for
longer follow-up. The variability in pain and functioning
found in patients in long-term studies16,18 can presumably
be extrapolated to the patient population in the present
study. However, due to an incomplete understanding of
the long-term variability of symptoms and functioning
beyond the treatment period, it is very difficult to give
patients a realistic personal outlook regarding long-term
functioning. Nonetheless, electronic tools can be used to
define MCIDs for pain intensity and functioning, which in
turn provide useful individual information on whether the
patient shows a meaningful improvement or a worsening
of pain and functioning over time.
In contrast to longitudinal studies,19–21 our study
only included data gathered during the treatment epi
sode, without additional follow-up. Within these limita
tions, about half of the patients improved while the
other half were categorized as “no change” or “worse”,
without meaningful differences related to year of treat
ment or phase after whiplash-related injury. Based on
the results of longitudinal studies of functional recovery
after whiplash-related injury, it seems unlikely that
recovery rates will improve substantially in the future.
International data also indicate that approximately 50%
of people involved in a whiplash accident will not
recover and will continue to experience ongoing activity
limitations and long-term neck pain.

Conclusion
This study highlighted the integration of PROMs and
PROs as quality indicators in the clinical reasoning pro
cess in the management of patients with WAD. These
recommended measurements were successfully applied in
two primary care physiotherapy practices over a period of
10 years, across all phases after whiplash-related accident
and with different prognostic health profiles.
Statistically and clinically important differences in pain
intensity and functioning were found but were unrelated to
year of referral, phase after whiplash-related injury or
prognostic health profile.
The MCID VAS-P score did not differ depending on
experienced pain.
Finally, improving the integration of the consensusbased PROMs that underpin the process of clinical reason
ing in patients with WAD will improve the homogeneity
and comparability of data collected in primary care phy
siotherapy practice.
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