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Abstract.
BACKGROUND: Whiplash Associated Disorders (WAD) is a biopsychosocial problem, education may be an essential part in
the treatment and the prevention of chronic WAD. However, it is still unclear which type of educative intervention has already
been used in WAD patients and how effective such interventions are.
OBJECTIVE: To examine the effectiveness of a cognitive behavioral exercises approach (CBEA) for self-training of the neck
relative to usual care in individuals with WAD in acute phase.
METHODS: Forty-one patients, 65.9% female (mean ± SD age: 41 ±11 years), with WAD were recruited immediately after
the accident (within 48 hours) and assigned according to patient choice to receive a CBEA self-training of the neck or usual
care for 15 days. The primary outcome measure was pain intensity and disability as measured with the Neck Disability Index
(NDI). Secondary outcome measures included the presence of headaches, dizziness, nausea, and difficulties with concentration
and memory. Measurements were taken at pre-treatment, 2 weeks post-treatment and 4- and 12- weeks after the injury.
RESULTS: Patients receiving the CBEA intervention experienced a greater reduction in pain as compared to those receiving the
usual care at the end as well as 4 and 12 weeks after the intervention (P < 0.001), for the Neck Disability Index (NDI) decreased
more in the CBEA than controls over the 15 days and (F[3.0] = 552.383; P = 0.001), and in both groups at all follow-up periods
(all, P = 0.001).
CONCLUSIONS: This quasi-experimental clinical trial provides evidence that a CBEA for self-training of the neck may be
more beneficial in treating pain than usual care in patients with WAD. However, the CBEA had limited value in improving NDI.
Future studies should include several therapists, a measure of a long-term outcomes and randomize patients to groups.
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1. Introduction1

Whiplash associated disorders (WAD) consist a soft2

tissue or bony injury as a result of a swift acceleration3

∗Corresponding author: Jorge Hugo Villafañe, Regione Gener-
ala 11/16. Piossasco 10045, Italy. Tel.: +39 011 9065495/+39 339
5857563; Fax: +39 011 9065495; E-mail: mail@villafane.it.

and deceleration of the head and neck [1]. Whiplash 4

associated disorders are a disabling condition and the 5

patients symptoms may include neck pain, arm pain 6

and headaches [1]. It has been reported that WAD con- 7

tinues to rise and the incidence has been reported to 8

be approximately 300 per 100.000 individuals [2]. Al- 9

though it has been reported that the majority of patients 10

with WAD will experience a full recovery within a few 11
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months, it is estimated that approximately 50% will12

continue to experience pain and disability at a 1-year13

follow-up [3]. The yearly cost associated with WAD is14

estimated to $3.9 billion dollars in the United States15

an 13.4 billion dollars in Europe resulting in a substan-16

tial economic burden [4] Furthermore, it should also be17

recognized patients with WAD may experience signs18

of abnormal sensory processing and central sensitiza-19

tion leading to the development of chronic symptoms20

at long-term follow-up [1,6].21

In Italy, patients with WAD were commonly sub-22

jected to soft neck collar and painkillers as the first23

method of treatment following injury. Clinical practice24

guidelines have recommended rapid return to usual ac-25

tivity, education, manual therapy and therapeutic exer-26

cise as viable treatment approaches for reducing dis-27

ability [5]. It has also been shown that patients with28

high baseline pain scores and disability have a poor29

prognosis [7]. Although number of interventions in-30

cluding exercise have been suggested as effective treat-31

ment options for the management of WAD [7,8], a re-32

cent systematic review suggested that there is incon-33

clusive evidence that neck exercises are beneficial in34

the management of patients with WAD [9].35

Patients with WAD often experience symptoms be-36

yond physical impairments as a result of inappropriate37

pain behaviours and high levels of stress. It has been38

suggested that it is essential to address both cognitive39

and behavioural manifestations in patients with WAD40

in an attempt to maximize recovery [10]. A case se-41

ries of patients with WAD demonstrated that patients42

managed with a cognitive-behavioral approach experi-43

enced a reduction of symptoms and full return of func-44

tion [11]. A clinical trial comparing a CBT approach45

to a group receiving just the exercises [12] demon-46

strated those recivieing CBT experienced significantly47

less pain at follow-up. The authors suggested that fu-48

ture studies should continue to examine the impact of49

CBT in patients with WAD and include larger sam-50

ple sizes. The acute phase of WAD is relatively dif-51

ferent from the chronic phase, since it includes ei-52

ther patients experiencing a full recovery in short time53

and patients prone to chronicity); one can wonder if54

a preventive approach combining the two best evi-55

dence based rehabilitation practices (exercises, within56

a cognitive-behavioural approach) can improve results57

in the short and long term of patients with WAD. Be-58

fore proceeding to a randomised controlled trial, this59

hypothesis needs to be examined through observational60

data. Therefore the purpose of the current clinical trial61

was to examine the effects of exercises and a cogni-62

tive behavioural exercise approach (CBEA) compared 63

to usual care for reducing pain and disability in a pop- 64

ulation with WAD in the acute phase (within 48 hours 65

from injury). 66

2. Methods 67

2.1. Design 68

We conducted a quasi-experimental clinical trial. In- 69

formed consent was obtained from all participants and 70

the protocol was approved by the Ethical Committee 71

of IRCCS Don Gnocchi Foundation, Milan, Italy. 72

2.2. Assignment of patients 73

Forty-one patients, 65.9% female (mean ± SD age: 74

41 ± 12 years) and 34.1% male (mean ± SD age: 40 75

± 11 years), with a WAD as a result of a motor vehicle 76

accident were consecutively recruited within 48 hours 77

of the injury from March 2013 to October 2013 at the 78

Emergency Unit of Istituto Clinico Città di Brescia, 79

Brescia, Italy. To be included in the study, the partic- 80

ipants had to be 18–70 years of age and needed to 81

have a diagnosis WAD grades 1 and 2 according to 82

the clinical classification of the Quebec Task Force of 83

1995 [1] as determined by an emergency room physi- 84

cian, had to have a score greater than 4 points at the Vi- 85

sual Analogue Scale (VAS) [13] without clinical signs 86

of nerve root compression [14] and simultaneous con- 87

cussion or other head trauma [15]. All patients un- 88

derwent radiographic examination to exclude vertebral 89

fractures [16]. 90

According to usual care practices in Italy, each par- 91

ticipating patient was prescribed a soft neck collar 92

and painkillers to be used for a period between 7 and 93

14 days. Patients selectively chose to participate in 94

one of 2 groups: an experimental group who received 95

CBEA for self-training of the neck or a control group 96

who received usual care intervention for 15 days. All 97

outcome measures were collected at baseline, imme- 98

diately following the intervention period, and 1- and 99

2-months following the end of the intervention. 100

2.3. Sample size calculation 101

The sample size and power calculations were per- 102

formed with the ENE 3.0 software (GlaxoSmithKline c©, 103

Universidad Autónoma, Barcelona). The calculations 104

were based on detecting a mean difference of 2 cm on 105
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a 10 cm visual analogue scale (VAS) assuming a stan-106

dard deviation of 2 cm, a 2-tailed test, an alpha level107

of 0.05, and a desired power of 80%. The estimated108

desired sample size was 16 individuals per group.109

2.4. Outcome measures110

2.4.1. Current pain111

The primary outcome measure was neck pain inten-112

sity which was assessed with a VAS. The VAS is a113

10 cm line anchored with a “0” at one end represent-114

ing no pain and “10” at the other end representing the115

worst pain imaginable [9]. Pain was assessed at rest.116

The VAS was selected as the primary outcome mea-117

sure based on its ability to detect changes and has a re-118

ported minimal clinically important difference (MCID)119

of 2.0 cm [17,18].120

2.4.2. Neck disability index121

Disability was assessed using the Italian version122

of Neck Disability Index (NDI) [19], a 10-item self-123

administered questionnaire. There are four items that124

relate to subjective symptomatology (pain intensity,125

headache, concentration, sleeping) and six items that126

relate to activities of daily living (lifting, work, driv-127

ing, recreation, personal care, reading). Each question128

is scored on a 6-point scale ranging from 0 (no disabil-129

ity) to 5 (full disability), and these are added together130

to make a total score ranging from 0 to 50, which is131

interpreted as follows: 0 to 4 = no disability, 5 to 14132

= mild disability, 15 to 24 = moderate disability, 25 to133

34 = severe disability, and greater than 34 = complete134

disability. A blind assessor converted these scores to a135

percentage.136

2.4.3. Common symptoms137

The patients were asked about the symptoms that138

they related to the whiplash injury. The symptoms as-139

sessed included neck pain, headache, dizziness, stiff-140

ness, nausea, shoulder and spine pain, anxiety, irri-141

tability, concentration problems and sleeplessness. We142

assessed the presence or absence of these symptoms143

(yes/no).144

All outcomes measures were assessed pre-treatment,145

at 2 weeks post-treatment and 4- and 12-weeks af-146

ter the accident. The sequence of testing for the out-147

come measures was randomized among participants.148

The trial was designed according to the STROBE pub-149

lishing guidelines [20].150

2.5. Intervention 151

Guidelines for the management of whiplash [21] 152

recommend that patients be provided educational ma- 153

terial about WAD so all patients were provided with 154

an educational booklet. The booklet was specifically 155

created to improve the patient’s beliefs about whiplash 156

injuries and management strategies. The booklet pro- 157

vided information about the mechanism of injury, ad- 158

vice on suitable activities and reassurance about recov- 159

ery, suggesting patients quickly get back to their nor- 160

mal activities of daily living and work, avoiding rest 161

and prolonged immobilization [22]. 162

2.5.1. CBEA group 163

Patients in this group received information about 164

whiplash, reassurance about recovery and instructions 165

about the importance of active self-training of the neck 166

and a rapid return to activities of daily living after a 167

whiplash injury. All patients were prescribed a 15-day 168

protocol of active exercises beginning on the first day 169

of treatment under the supervision of a physiotherapist 170

which were to be continued at home; first while wear- 171

ing a neck collar according to the physician’s prescrip- 172

tion (that precluded end-of-range movement, and of- 173

fered a gentle resistance to exercises), then without the 174

collar. The protocol consisted in 7 neck movement ex- 175

ercises (rotation, side bending, bending and extension, 176

neck retraction), 4 neck strengthening exercises (iso- 177

metric, no movement exercise – bending, side bend- 178

ing and extension) and 3 shoulder movement exercises 179

(flexion, rotation, extension). Patients were instructed 180

to perform these exercises in the sitting position once 181

a day. Movement exercises were designed to improve 182

ROM of the neck. Patients were instructed to perform 183

gentle and active movements up to a maximum range 184

within their pain tolerance. The movements were re- 185

peated 10 times in each direction. 186

Neck strengthening exercises were designed to im- 187

prove neck stability. Patients were instructed to per- 188

form a muscle contraction with the resistance of one 189

hand for 10 seconds in each direction without feel- 190

ing pain. Shoulder exercises were designed to improve 191

ROM and strength of shoulder muscles. Patients were 192

instructed to begin these exercises when they were no 193

longer wearing the neck collar [5,7]. 194

2.5.2. Usual care group 195

Patients in this group received usual care consisting 196

of immobilization in a soft collar, the use of painkillers 197

and a sick leave for a period between 7 and 14 days. 198
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In the case of persisting symptoms the general prac-199

titioner determined if the patient was to receive fur-200

ther treatment/medical examination. Patients were in-201

terviewed at pre-treatment and during follow-up peri-202

ods.203

2.6. Statistical analysis204

Data were analyzed using SPSS version 19.0 (SPSS205

Inc, Chicago, IL), and conducted following an inten-206

tion-to-treat analysis using the last value forward207

method. The results are expressed as means, stan-208

dard deviations, and/or 95% confidence intervals. The209

Kolmogorov-Smirnov test showed a normal distribu-210

tion of the data. Potential differences in baseline de-211

mographic and clinical variables between groups were212

analyzed using independent Student t-tests for contin-213

uous data and chi-square of independence for categor-214

ical data. For the main outcome of the study, a 2 ×215

3 repeat measures analysis of variance ANOVA was216

used to examine the effects of treatment on pain inten-217

sity and disability index at each measurement occasion218

as the dependent variable with group (CBEA, usual219

care) as the between-subjects variable and time (pre-220

treatment, 2 weeks post-treatment and 4- and 12-weeks221

after the accident) as the within-subjects variable. The222

main hypothesis of interest was Group × Time interac-223

tion. Post-hoc comparisons were conducted with Bon-224

ferroni correction Between-groups effect sizes were225

calculated by using Cohen’s d coefficient. An effect226

size greater than 0.8 was considered large, around 0.5227

moderate, and less than 0.2 small. The statistical analy-228

sis was conducted at a 95% confidence level and a P <229

0.05 was considered statistically significant.230

3. Results231

3.1. Demographic data232

Fifty (n = 50) consecutive subjects with WAD233

were screened for eligibility criteria. Forty-one patients234

(mean ± SD age: 41 ±11 years; 65.9% female) sat-235

isfied all eligibility criteria, agreed to participate, and236

were assigned according to patient choice to the ex-237

perimental (n = 25) or control (n = 16) group. The238

reasons for ineligibility included head trauma (n = 5),239

vertebral fractures, (n = 1), and clinical signs of nerve240

root compression (n = 3). Baseline features of both241

groups were similar for all variables (Table 1). There242

were no statistically significant differences in the re-243

Table 1
Baseline demographics for both groups∗

CBEA group Usual care group
[no. (%)] [no. (%)]
(n = 25) (n =16)

Age (yrs) (mean ± SD) 40 ± 12 43 ± 11
Gender

Men 7 (28.0) 7 (43.8)
Female 18 (72.0) 9 (56.2)

Neck pain intensity
(VAS, 0–10) 6.7 (1.1) 6.2 (1.0)

Neck disability index
(NDI, 0–100) 60.5 (11.3) 58.1 (8.4)

Pain killer
Yes 22 (88) 21 (81.3)
No 3 (12) 4 (18.8)

∗Data are expressed as means ± standard deviation (SD); CBEA:
cognitive behavioral exercise approach.

Table 2
Common symptoms pre-treatment and 12 weeks later for both
groups

Pre-treatment 12 weeks after the
(n = 41) Accident (n = 41)

Symptoms Symptoms
Yes(%) No(%) Yes(%) No(%)

Headache
CBEA 100 0 0 100
Usual care 56.3 43.8 46.2 53.8

Dizziness
CBEA 60 40 4.3 97.5
Usual care 68.8 31.3 0 100

Nausea
CBEA 60 40 0 100
Usual care 62.5 37.5 0 100

Difficulty with concentration
CBEA 0 100 0 100
Usual care 6.3 93.8 0 100

Insomnia
CBEA 64.0 39.0 0 100
Usual care 68.8 31.3 7.7 92.3

Neck stiffness
CBEA 100 0 0 100
Usual care 100 0 23.1 76.9

Neck pain
CBEA 100 0 2.8 95.7
Usual care 100 0 38.4 61.5

Back pain
CBEA 56.0 54.0 0 100
Usual care 50.0 50.0 7.7 92.3

Shoulder pain
CBEA 76.0 24.0 8.7 91.3
Usual care 68.8 31.2 7.7 92.3

CBEA: cognitive behavioral exercise approach.

ported frequency of symptoms after the accident, for 244

any demographics or outcomes at baseline. No adverse 245

events were reported during or after the application of 246

the treatment, and none of the patients started taking 247

new medications during the study. 248
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Table 3
Treatment type post-treatment and 12 weeks later for both groups

Post-treatment 12 weeks after the
(n = 41) Accident (n = 41)
Treatment Treatment

Yes (%) No (%) Yes (%) No (%)
Sick leave

CBEA 0 100 0 100
Usual care 12.5 87.5 0 100

Exercises
CBEA 88.0 12.0 8.7 91.3
Usual care 0 100 0 100

Neck collar
CBEA 56.0 44.0 0 100
Usual care 75.0 25.0 0 100

Painkiller
CBEA 88.0 12.0 4.30 95.7
Usual care 81.3 18.8 30.8 69.2

CBEA: cognitive behavioral exercise approach.

3.2. Common symptoms249

Pre-treatment, 82.9% of the total patients reported250

severe headache, 63.4% reported severe dizziness,251

61.0% reported severe nausea, 100% reported severe252

neck pain and 100% reported severe neck stiffness. Af-253

ter 12 weeks, 16.7% of the patients reported severe254

headache, 2.8% reported severe dizziness, 0% reported255

severe nausea, 16.7% reported severe neck pain and256

8.3% reported severe neck stiffness (Table 2).257

3.3. Frequency of additional treatment258

At two weeks after the injury, 53.7% of the patients259

used painkiller and 36.6% of the patients used a neck260

collar. 34.1% of the patients used sick leave and 56.4%261

of the patients used exercises (Table 3).262

3.4. Neck pain intensity (VAS)263

For the VAS, the ANOVA revealed a significant ef-264

fect of time (F[3.0] = 181.335; P = 0.001, partial eta =265

0.842) and for the group–by-time interaction (F[3.0] =266

13.188; P = 0.001, partial eta = 0.279) for pain inten-267

sity. The post hoc analysis revealed significant within268

group differences for the CBEA (P = 0.001), but not269

for the usual care group (P = 1.0). We found signifi-270

cant differences between the pretreatment and follow-271

up periods in the CBEA and Usual care group (all, P =272

0.001) (Table 4). Between-groups mean differences273

post-intervention was −2.5 (95%CI; −3.9, −1.1), the274

4 week follow-up was −2.7 (95%CI; −4.0, −1.5) and275

the 12 week follow-up was −1.1 (95%CI; −1.9, −0.4)276

for VAS. Between-groups effect sizes were small at277

post-treatment and follow-up periods (all, d < 0.2).278

3.5. Neck disability index 279

For the NDI there was a significant effect of time 280

(F[3.0] = 552.383; P = 0.001, partial eta = 0.942) 281
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and group-by-time (F[3.0] = 13.409; P = 0.001, par-282

tial eta = 0.283), interactions (Table 4). All partici-283

pants in both groups demonstrated changes (decreases)284

over the 15 days and follow-up periods (all, P =285

0.001). There was significant difference between the286

groups at post-treatment and follow-up periods (all,287

P = 0.001). Between-groups effect sizes were small at288

post-treatment period and follow-up periods (all, d <289

0.2).290

4. Discussion291

This quasi-experimental trial examined the effects292

of a CBEA program including patient education and293

self-training of the neck musculature in a patient popu-294

lation with WAD. The results demonstrated that those295

patients who received the CBEA experienced signif-296

icantly greater improvements in pain and disability297

compared to those who received usual care. It is inter-298

esting to note that the between group differences for299

pain improvements and the lower bound estimate of the300

95% confidence interval exceeded the reported MCID301

of 2.0 cm for the VAS [17,18]. We believe this provides302

preliminary evidence to support the use of a CBEA in303

the management of patients with WAD, supporting the304

importance of a future randomized controlled trial, and305

providing preliminary results which may assist with a306

future power analysis.307

The current results support the hypothesis of Soder-308

lund et al. [10] who has suggested that a multimodal309

approach including biopsychosocial components may310

be beneficial in reducing pain and disability as well311

as preventing chronicity in a patient population with312

WAD. Furthermore the current results support those of313

Adams et al. [23] and Sullivan et al. [24] who both314

found that a multimodal physical therapy program that315

included a psychosocial intervention resulted in greater316

function and a more rapid return to work. However,317

these 2 studies were not experimental and hence a318

cause and effect relationship could not be. Addition-319

ally, our results support those of Schnabel et al. [25]320

who randomly assigned a group of patients to wear a321

collar or participate in an exercise program. At the end322

of 6-weeks patients in the exercise group experienced323

significantly greater improvements in both pain and324

disability. Perhaps immobilization with a soft-collar325

should not be prescribed to patients after a WAD unless326

it is medically necessary (cervical instability).327

It should also be noted that we started treatment of328

the patients in the study within 48 hours of their injury.329
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So it is possible that the early initiation of exercise330

might have assisted with reducing the patient’s symp-331

toms in the CBEA group. Rosenfeld et al. [26] ran-332

domly assigned patients to receive an active interven-333

tion or usual care. Additionally, individuals in both334

groups started treatment either quickly after the WAD335

or more than 2 weeks after the injury. The results336

demonstrated that if the active group started treatment337

quickly (less than 96 hours) then they experienced sig-338

nificantly greater reductions in pain. Furthermore, in339

an additional analysis, these same authors [4] demon-340

strated that the early initiation of active treatment re-341

duced the overall costs associated with the WAD. Per-342

haps this is the reason why patients in the current study343

exhibited improvement. Future studies should further344

examine the timing of treatment.345

It is also possible that some would argue that it might346

not be the specific exercises we prescribed that resulted347

in reductions in pain but it could also be that educa-348

tion to stay active might be just as beneficial. However,349

Gwendolijine et al. [27] randomly assigned patients350

with a WAD to receive exercise prescribed by a physi-351

cal therapists or treatment provided by a general prac-352

titioner which consisted of education on graded activ-353

ity. Similar to our study, the results demonstrated that354

both groups got better but the group that received exer-355

cise under the direction of a physical therapists experi-356

enced significantly greater pain reductions at the one-357

year follow-up period.358

There are a number of limitations to this study that359

must be considered. Only 1 therapist performed all in-360

terventions so the generalizability of the results may361

be limited. The follow-up period was limited to 12-362

weeks and therefore we cannot be certain if the pain re-363

duction lasted beyond that time. Additionally, patients364

self-selected which group they wanted to participate in.365

It might have been that there are other characteristics366

associated with individuals who selected the exercise367

group that might have been responsible for the reduc-368

tions in pain. We also did not have a true control group.369

Future randomized clinical trials should include a con-370

trol group, include multiple therapists, randomize pa-371

tients to treatment groups, and collect data at a long-372

term follow-up.373

5. Conclusion374

This quasi-experimental clinical trial provides the375

first evidence that the CBEA approach was more ben-376

eficial in reducing pain than usual care in this popula-377

tion of patients with WAD. However, the CBEA had 378

limited value in improving disability. Patients in the 379

CBEA also experienced significantly better for most 380

secondary outcomes compared to usual care. Future 381

studies are needed to further examine the effective- 382

ness of the CBEA for the management of patients with 383

WAD. 384
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