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Abstract
Background: Non-specific neck pain represents a quarter of all chiropractic patient visits in Denmark. Evidence
informed practice can help ensure providers use best available treatment, speed up patient recovery rate and
reduce healthcare utilization. It is generally believed that Danish chiropractors treat according to best practice, but
we do not know if this is true for management of neck-pain. The objective of this study was to investigate how
Danish chiropractors treat patients with acute and chronic non-specific neck pain and determine if management is
compliant with recent Canadian guideline recommendations.
Methods: An online survey was sent to 554 members of the Danish chiropractic association. A three-part
questionnaire was administered asking participants to: 1) rank the frequency of use of a list of treatment modalities;
2) rank treatment modalities they normally use for acute and chronic non-specific neck pain cases; and 3) provide
demographic data. Treatment modalities ranked as “used often” were considered in further analysis and compared
to the Canadian Guideline recommendations for neck pain. Chi-squared test was used to investigate differences
between treatment and guideline compliance for chronic and acute patients.
Results: A 65% (362/544) response rate was achieved. The sample demographics were representative of a recent
Danish study of the entire chiropractic profession. Danish chiropractors use a wide range of treatment modalities,
including spinal manipulation, manual therapy, exercises and information/patient education on most of their acute
neck pain patients. The use of other treatment modalities and especially exercises was more commonly used with
chronic cases. Guideline compliance was 10% for recommendations for acute patients and 43% for chronic patients.
Conclusions: Danish chiropractors use a wide range of treatment options for managing adult patients with acute
and chronic non-specific neck-pain. However, there were important differences in treatments chiropractors offered
for acute and chronic patients, particularly for the use of exercise therapy, which was mainly reserved for chronic
patients. Danish chiropractors’ compliance with guidelines for neck-pain patients was low, but is neither worse nor
better than what is seen for other complaints or health disciplines. Our findings suggest a need for active
knowledge translation strategies and robust implementation research.
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Background
The estimated annual prevalence of non-specific neck
pain is around 35% in Denmark and Scandinavia [1, 2].
In the past 2 weeks alone, 13% of the Danish population
(5.6 million) will have experienced major discomfort
from the neck and shoulder area [3]. Neck pain results
in 4.5 million days of sick leave [4] and annual direct
and indirect costs of nearly 430 million USD [4].
Neck pain is considered an episodic condition [5] and
people with acute or chronic neck pain seeking treatment usually consult general medical physicians, physiotherapists and chiropractors. In Denmark, 15% of people
with neck pain seek chiropractic care [6]. Not surprisingly, the societal and economical impact due to absence
of work and treatment costs related to neck-pain are significant [4]. Evidence Informed Practice (EIP) entails
using the best available evidence to inform patient care
with the aim to speed up the rate of patient recovery
and reduce healthcare utilization [7]. The routine use of
Clinical Practice Guidelines (CPGs) can help achieve this
goal. CPGs are defined by Field and Lohr as “systematically developed statements to assisted practitioner and
patient decisions about appropriate health care for specific clinical circumstances” [8].
Release of new CPGs often involves the need for clinicians to change current practice. However, many barriers
hinder the uptake of the new knowledge [9]. This
underutilization of research evidence is often described
as an evidence-practice gap and refers to the difference
between what is currently known and what is actually
done in clinical practice [10, 11]. The practice of Knowledge Translation (KT) refers to strategies aimed at
introducing new knowledge to end-users and organizations to increase implementation [12]. Prior to devoting
time and resources in developing and implementing
CPG’s, it is prudent to first explore if such evidencepractice gaps exist or if clinicians already practice according to best available evidence. While chiropractors
are taught during their academic training to treat patients with neck pain according to the latest and best
available evidence, a wide range of treatment modalities
are commonly used including, but not limited to: spinal
manipulation, mobilization, device-assisted spinal manipulation, education about modifiable lifestyle factors,
physical therapy modalities, heat/ice application, massage and other soft tissue therapies such as trigger point
therapy, and strengthening and stretching exercises [13].
However, we do not know if all chiropractic neck-pain
patients receive the same treatment options or how
similar or different the proposed treatment strategies are
for managing acute and chronic neck-pain. Further, little
is known about whether the chiropractors are compliant
with best available evidence for the management of patients with neck pain.
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The objective of the current study was to investigate if
Danish chiropractors’ management of patients with acute
and chronic non-specific neck pain complies with recent
Canadian guideline recommendations for the treatment of
adults with non-specific neck pain. More specifically, we
sought to answer the following research questions:
1) Which treatment modalities do Danish
chiropractors use to manage patients with nonspecific neck-pain?
2) To what extent does the use of treatment modalities
by chiropractors differ for patients with acute or
chronic neck-pain?
3) To what extent is the utilization of treatment
modalities used by Danish chiropractors compliant
with available guideline recommendations?

Method
Study design and participants

A cross-sectional online survey was administered between October 30, 2014 and December 20, 2014. All 554
members of the Danish Chiropractic Association (DCA)
with a valid email address known by DCA were invited
to complete the survey.
Data collection
Guidelines

A PubMed and online search for relevant CPG’s within
the past 5 years was carried out and references from each
search result were manually reviewed for other relevant
guidelines. This revealed only one clinical practice guideline for the chiropractic treatment of adults with nonspecific neck pain [14]. The recommendations in this
guideline were used to determine guideline compliance by
chiropractors. As no effort was made from the DCA to
disseminate or implement this particular guideline, we did
not expect Danish chiropractors to be aware of the details
of the recommendations within the guideline.
Questionnaire development and validation

The questionnaire was developed solely for the purpose
of this study and was not previously validated. The survey consisted of three parts. The first part included a list
of treatment modalities Danish chiropractors commonly
use. The list of treatments modalities was informed by
an international study investigating treatment preferences of physiotherapists and chiropractors [13]. The list
was further discussed among a group of active practitioners (including the first author) and modified to reflect current Danish chiropractic management of
patients with neck pain. Included modalities were
grouped into one of six treatment groups: 1) HighVelocity Low Amplitude (HVLA) manipulation techniques; 2) other manual techniques; 3) other treatment
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modalities; 4) exercise therapies; 5) orthoses/supportive
devices; or 6) information/patient education. In addition
to the manipulation techniques, respondents were asked
to indicate the body region or vertebral segment where
manipulation would be applied. Some treatment modalities were originally described in English, but where appropriate the name or description was translated into
Danish by consensus of the first author and a colleague
(CP). Responders were also asked to state if they used
any of the treatment type “often”, “occasionally”, “rarely”,
“never” or if it was “outside scope of practice” or they
would “refer” to someone else for that treatment.
The second part of the questionnaire presented two
clinical vignettes, representing a patient with acute neck
pain and a patient with chronic neck-pain. For each vignette, chiropractors were asked how they would manage these patients by indicating which treatment group/s
they would use and by stating how often they would use
each group, using the same response options as above.
The two vignettes where developed by the authors based
on clinical experience to reflect a ‘typical’ patient presenting with a non-specific neck pain complaint, with no
red flags (or serious pathology) and normal cervical
spine x-rays.
The last part of the questionnaire included demographics questions (gender, age, graduation year,
country of education, employment status and geographic region) adapted from a recent study of the
Danish chiropractic profession [15].

Procedure

The questionnaire was pilot-tested for face and content
validity among 8 chiropractors with a range of clinical
and research expertise. Written feedback was collected
on the comprehensiveness of treatment modalities and
the overall understanding of the vignettes and related
questions. The questionnaire was modified based on
feedback received. An English version of the final questionnaire is available (See Additional file 1).
The questionnaire was administered electronically
by the Nordic Institute of Chiropractic and Clinical
Biomechanics (NIKKB) and the University of Southern Denmark (SDU) both located in Odense,
Denmark, using the licensed SurveyXact software
(Rambøll Management Consulting, Aarhus, Denmark).
An invitation to participate and a unique questionnaire link was sent out to all Danish chiropractors
using e-mail contact information from the DCA.
Non-respondents and respondents who had only filled
out parts of the questionnaire were sent up to two
email reminders after 2 and 3 weeks respectively. Clinicians who indicated they did not wish to participate
were not sent reminders.
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Analysis and presentation of data
Demographics

Descriptive statistics was used to analyze the demographic characteristics of respondents presented as proportions. The results were compared to a recent study of
the Danish Chiropractic profession [15]. In the analysis,
the variables age and clinical experience were collapsed
into decades.
Treatment modalities

The different treatment modalities used by Danish chiropractors were described as count data (actual number
and percentage). A given treatment modality was considered to be used if the respondent selected “Often”. A
group of modalities as a whole was considered being
used by the chiropractor when at least one of the modalities within this group were used “Often”.
Respondents could write additional treatment modalities in plain text if desired. Answers were manually
reviewed, and if a similar treatment modality was already
stated in the questionnaire, the pre-defined treatment
modality was checked accordingly. Any additional treatment options not stated in any of the original questions
were coded into new suitable categories for presentation.
Vignettes and guideline compliance

The utilization frequency for each modality group used
to manage patients with acute and chronic neck-pain
was coded as numbers and percentages. Only modality
groups stated to be used “Often” were included in further analyses. Differences between the treatment of
acute and chronic neck-pain patients were explored
using Pearson’s chi-square test and considered significant at the p < 0.05 level.
Guideline compliance

The Canadian CPG for managing acute and chronic neckpain recommends that clinicians use multimodal care
[14]. This is further elaborated as specific recommendations for modalities and combinations thereof. There are 3
recommendations for acute neck pain, with 2 of them being considered “truly multimodal”, and 6 recommendations for chronic pain, 4 of them considered “truly
multimodal” [14]. Guideline compliance for acute neckpain was defined as any of these 3 combinations: 1) exercise and information/patient education; 2) other manual
therapy, exercise and information/patient education; 3)
manipulation, other manual therapy, exercise and
information/patient education. Options 2 and 3 were
considered multimodal. Guideline compliance for chronic
neck-pain was defined as any of these 6 combinations: 1)
manipulation alone; 2) exercise and information/patient
education; 3) exercise and other manual therapy; 4) other
manual therapy, exercise and information/patient
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education; 5) Other manual therapy, other therapy and exercise; 6) manipulation, other manual therapy, other therapy, exercise and information/patient education. Options
3 through 6 were considered multimodal. For both acute
and chronic neck-pain descriptive statistics were used to
present compliance with any recommendations and compliance to true multimodal treatments. Any differences
between these were analyzed using Pearson’s chi-square
test and considered significant at the p < 0.05 level.
The statistical analyses were carried out using STATA
14 (StataCorp LP, College Station, Texas, USA).
Ethical considerations

Approvals from The Danish Health Research Ethics
Committee System and Danish Data Protection Agency
were not required, as no sensitive information were collected regarding racial or ethnic background, political,
religious or philosophical conviction, trade union membership information, information about health, sexual or
criminal matters, information about significant social
problems, or other similar information related to one’s
private life and all data were collected anonymously.
This is according to Danish legislation stipulated in Act
on Research Ethics Review of Health Research Projects,
section 14, subsection 1–2 and the Danish Data Protection Act [16].

Results
Response-rate and participant demographics

Of the 554 DCA members invited to participate, 362
returned their questionnaire (65% response rate) of
which 344 completed questionnaires were eligible for
analyses (62%). A flowchart of the study, as well as reasons for exclusion in the final analyses can be found in
Fig. 1.
The demographics of 344 respondents are summarized
in Table 1. Our sample was not statistically different
from that of a recent national survey of the Danish
chiropractic profession [15].
Utilization of treatment modalities

The different treatment modalities commonly used by
Danish chiropractors to manage non-specific neck-pain
are shown in Table 2. With the exception of one survey
respondent, all clinicians provided patient educational
information as part of their management strategy. Almost all chiropractors reported informing their patients
of the diagnosis (98%) and monitoring patients’ symptoms (97%). A large proportion also gave information
about potential side effects of treatment (80%), and provided some advice on rest/offload (83%) or to keep active (85%). Only 4% of respondents communicated with
employers and 8% gave advice on nutritional supplements. Nearly all respondents (97.4%) used HVLA

Fig. 1 Flowchart demonstrating data collection

manipulation techniques on patients with neck-pain. The
most popular HVLA techniques included Diversified used
by 80% of respondents, followed by the Gonstead technique used by over 1/3 of chiropractors. Most respondents
(94%) reported that they would manipulate the painful
segment, whereas 80% indicated that they would treat the
upper cervical and/or thoracic region. Around 20% stated
that they would also treat the lumbar and pelvic region, or
the extremities, for patients with neck pain.
Other manual therapies used by 88% included triggerpoint therapy, massage, stretching and traction. Other
treatment modalities were used by 62% of chiropractors,
consisting primarily of Cold application and Dry Needling. Most chiropractors prescribed exercise as part of
their treatment (88%) with general physical activity being
recommended by 3 out of 4 respondents and stretching
exercises for the neck recommended by over half of clinicians. Also strengthening of the neck musculature
(48%) and stability exercises (39%) were commonly prescribed. Only 18% recommended the use of orthoses or
supportive devices, with pillows (11%) and tape (3%) being most popular.
Of the 59 participants stating that they used treatment
modalities not previously listed, 18 were coded within
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Table 1 Demographic data of 344 chiropractors compared to recent national study
This Study (%)

Nielsen 2015 (%)

P-valuea

Male

43

43

0.696

Female

50

56

Missing

6

1

This Study (%)

Nielsen 2015 (%)

P-valuea

21–30

9

8

0.996

31–40

28

32

41–50

25

29

51–60

22

22

61–70

8

8

> 70

<1

<1

Missing

8

0

This Study (%)

Nielsen 2015 (%)

P-valuea
0.305

Gender

Age group

Country of graduation
Denmark

44

46

United Kingdom

20

19

United States of America

26

29

Canada

2

2

Other

0

1

Missing

7

2

This Study (%)

Nielsen 2015 (%)

P-valuea

0–10

26

28

0.821

11–20

15

24

21–30

18

24

> 30

11

13

Missing

30

10

This Study (%)

Nielsen 2015 (%)

P-valuea

Clinic owner

58

58

0.942

Private employee

32

30

Public employee

9

12

Health ensurance employee

8

6

Other

3b

3

Years since graduation

a

General employment

Missing

7

4

This Study (%)

Nielsen 2015 (%)

P-valuea

North Denmark Region

7

10

0.962

Central Denmark Region

19

21

Region of employmentb

Region of Southern Denmark

28

27

Region Zealand

16

15

Capitol region of Denmark

24

26

Missing

8

1

a
The option to give more than one answer was explicitly stated in the questionnaire, bOne employed at the Nordic Institute of Chiropractic and Clinical
Biomechanics, two external lectors, one PhD student, one on maternity leave, one part time consultant, one unemployed, one censor and one medicine student.
Percentages may not total 100% due to rounding

pre-defined categories, leaving 41 new treatment options. These were grouped into the following 14 categories: Non-manipulative neurological stimulation (e.g. Zhealth exercises), fascia release/Active Release Technique

(ART), advice on over the counter painkillers, breathing
drills, NeuroImpulse Protocol (NIP), stress management
and mindfulness, articulation/mobilization, reflex locomotion/Dynamic Neuromuscular Stabilization (DNS),
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Table 2 Treatment modalities used to manage non-specific neck pain
Yes 335 (97.4%)

No 9 (2.6%)

Refer

OSPa

Diversified

269 (80.3%)

65 (19.4%)

1 (0.3%)

0 (0%)

Gonstead

119 (36.3%)

209 (63.7%)

0 (0%)

0 (0%)

Drop-techniques

58 (19.1%)

238 (78.3%)

1 (0.3%)

7 (2.3%)

Toggle-recoil

39 (12.4%)

263 (83.5%)

2 (0.6%)

11 (3.5%)

Manipulation (technique)

Activator

33 (10.5%)

270 (86.3%)

2 (0.6%)

8 (2.6%)

Other manipulation techniques

31 (10.9%)

245 (86.3%)

2 (0.7%)

6 (2.1%)

Yes

No

Refer

OSPa

Segment of pain

311 (94%)

19 (5.7%)

1 (0.3%)

0 (0%)

Upper cervical

257 (79.8%)

64 (19.9%)

1 (0.3%)

0 (0%)

Thoracic

267 (83.2%)

54 (16.8%)

0 (0%)

0 (0%)

Manipulation (region)

Lumbar

64 (20.8%)

243 (79.2%)

0 (0%)

0 (0%)

Pelvis

70 (22.5%)

241 (77.5%)

0 (0%)

0 (0%)

Extremity
Other manual therapies

56 (18.4%)

248 (81.3%)

1 (0.3%)

0 (0%)

Yes 299 (87.9%)

No 41 (12.1%)

Refer

OSPa

Triggerpoint (TrP)

268 (79.8%)

66 (19.6%)

2 (0.6%)

0 (0%)

Instrument Assisted Mobilization (IAM)

8 (2.5%)

289 (91.7%)

4 (1.3%)

14 (4.4%)

Massage

93 (28.5%)

188 (57.7%)

45 (13.8%)

0 (0%)

Massage device

46 (14.1%)

263 (80.4%)

1 (0.3%)

17 (5.2%)

Mechanical Diagnosis Therapy (MDT)

45 (13.9%)

265 (82%)

12 (3.7%)

1 (0.3%)

Mulligan Concept

8 (2.5%)

286 (89.9%)

16 (5%)

8 (2.5%)

Stretch/Muscle energy technique (MET)

81 (24.8%)

242 (74.2%)

3 (0.9%)

0 (0%)

Traction

71 (22%)

246 (76.4%)

2 (0.6%)

3 (0.9%)

Sacro Occipital Technique (SOT)

8 (2.5%)

294 (92.5%)

9 (2.8%)

7 (2.2%)

Craniosacral technique

9 (2.8%)

260 (80.5%)

44 (13.6%)

10 (3.1%)

Yes 208 (62.5%)

No 125 (37.5%)

Refer

OSPa

2 (0.6%)

224 (70.7%)

7 (2.2%)

84 (26.5%)

Other treatment modalities
Transcutan Electric Nerve Stimulation (TENS)
Electromyography (EMG)

0 (0%)

202 (64.1%)

19 (6%)

94 (29.8%)

Short wave

0 (0%)

217 (68.7%)

4 (1.3%)

95 (30.1%)

Laser

23 (7.1%)

235 (72.5%)

13 (4%)

53 (16.4%)

Sonic

0 (0%)

218 (69%)

8 (2.5%)

90 (28.5%)

Ultrasound

1 (0.3%)

208 (66.2%)

26 (8.3%)

79 (25.2%)

Extracorporeal Shockwave Therapy (ESWT)

6 (1.9%)

198 (62.3%)

39 (12.3%)

75 (23.6%)

Heat

26 (8.2%)

272 (86.1%)

1 (0.3%)

17 (5.4%)

Cold

161 (49.4%)

161 (49.4%)

1 (0.3%)

3 (0.9%)

Acupuncture

25 (7.8%)

195 (61.1%)

77 (24.1%)

22 (6.9%)

Dry Needling (DN)

78 (24.3%)

186 (57.9%)

43 (13.4%)

14 (4.4%)

Yes 291 (88.2%)

No 39 (11.8%)

Refer

OSPa

Stretch/MET cervical region

170 (52.6%)

146 (45.2%)

7 (2.2%)

0 (0%)

Stretch/MET other body part

82 (26.5%)

221 (71.3%)

7 (2.3%)

0 (0%)

Strength cervical region

154 (48%)

148 (46.1%)

19 (5.9%)

0 (0%)

Exercise

Strength other body part

86 (27.2%)

211 (66.8%)

19 (6%)

0 (0%)

Motor control

76 (24.1%)

206 (65.2%)

32 (10.1%)

2 (0.6%)

Stability

125 (38.8%)

165 (51.2%)

32 (9.9%)

0 (0%)

Cardio-vascular

40 (12.8%)

241 (77%)

29 (9.3%)

3 (1%)
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Table 2 Treatment modalities used to manage non-specific neck pain (Continued)
MDT/McKenzie

89 (27.9%)

214 (67.1%)

16 (5%)

0 (0%)

General physical activity

247 (77.2%)

62 (19.4%)

11 (3.4%)

0 (0%)

Yes 60 (18.2%)

No 269 (81.8%)

Refer

OSPa

Collar

4 (1.2%)

309 (95.4%)

2 (0.6%)

9 (2.8%)

Pillow

36 (11.1%)

280 (86.4%)

3 (0.9%)

5 (1.5%)

Orthoses

Tape

11 (3.4%)

277 (86.3%)

28 (8.7%)

5 (1.6%)

Inserts

8 (2.5%)

279 (87.2%)

27 (8.4%)

6 (1.9%)

Other assistive devices

13 (4.2%)

261 (85%)

23 (7.5%)

10 (3.3%)

Yes 332 (99.7%)

No 1 (0.3%)

Refer

OSPa

Diagnosis

326 (98.2%)

6 (1.8%)

0 (0%)

0 (0%)

Sideeffects

261 (79.1%)

69 (20.9%)

0 (0%)

0 (0%)

Monitor symptoms

321 (97.3%)

9 (2.7%)

0 (0%)

0 (0%)

Rest/offload

275 (83.3%)

55 (16.7%)

0 (0%)

0 (0%)

Active lifestyle

280 (84.6%)

51 (15.4%)

0 (0%)

0 (0%)

Diet and smoking

68 (21.1%)

254 (78.6%)

1 (0.3%)

0 (0%)

Supplements

27 (8.4%)

293 (91%)

2 (0.6%)

0 (0%)

Ergonomics

200 (60.6%)

128 (38.8%)

2 (0.6%)

0 (0%)

Information/patient education

Work/job function

229 (69%)

103 (31%)

0 (0%)

0 (0%)

Free time

233 (70.4%)

98 (29.6%)

0 (0%)

0 (0%)

Employer communication

12 (3.7%)

311 (96%)

1 (0.3%)

0 (0%)

GP communication

88 (26.8%)

240 (73.2%)

0 (0%)

0 (0%)

Yes

No

Refer

OSPa

41 (12.4%)

289 (87.6%)

0 (0%)

0 (0%)

Other
Modalities not included in questionnaire
a

OSP = Outside Scope of Practice

treatment of the temporomandibular joint or skull,
reflexology, Posture Pumps/Dakota traction, Applied
Kinesiology (AK), referral to hypnosis or psychologist,
Primal Reflex Release Technique (PRRT) and the
Mensendieck system.

(p < 0.001). Very few chiropractors indicated that they
would use orthoses or other supportive devices for when
treating neck-pain patients, regardless of symptom duration. The detailed usage of each modality groups for
both acute and chronic patients can be found in Table 3.

Treatment of typical patients with acute or chronic neckpain

Guideline compliance

Almost every Danish chiropractor indicated they would
use manipulation therapy and information/patient education as part of their treatment approach for both acute
and chronic neck-pain patients (over 90% in both cases),
whereas 2/3 would also use other types of manual therapy. No statistically significant difference was found between the management of acute and chronic patients for
both manipulation, information/patient education and
manual therapies. There was a significant difference in
treatment offered between acute and chronic neck pain
patients, with around 1/3 of respondents saying they
would use “other treatment modalities” for acute neckpain patients, whereas 46% would use these for chronic
neck-pain patients (p = 0.004). Only 19% reported they
would recommend exercise therapy for acute cases
compared with 63% for chronic neck-pain patients

The guideline compliance for both the acute and chronic
recommendations are shown in Table 4. For acute neckpain, only 10% of survey respondents were compliant
with the multimodal care recommendation, whereas
43% were guideline multimodal compliant for chronic
neck pain patients. There was a statistically significant
higher compliance with recommendations for chronic
neck-pain when looking at any compliance (p < 0.001)
and compliance to multimodal care (p < 0.001), as compared to acute neck-pain.

Discussion
To the best of our knowledge this is the first study to investigate how Danish chiropractors treat patients with
acute and chronic non-specific neck-pain and to determine chiropractors’ compliance with recent published
guidelines. All chiropractors reported that they inform
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Table 3 Usage of modality-groups for treatment of typical patients with acute and chronic non specific neck-pain
Acute

Chronic

Used

Not used

Treatment usage

Often

Occ.*

Manipulation

306
(93,9%)

Other manual
therapies

Used
Rarely

Never

Refer

OSP** Often

13 (4%) 3 (0,9%)

3 (0,9%)

1
0
(0,3%) (0%)

199
(64,8%)

72
(23,5%)

28
(9,1%)

6 (2%)

Other treatment
modalities

101
(34,5%)

87
(29,7%)

Exercise

56
(19,1%)

Orthoses
Information/patient
education

Not used
Never

Refer

OSP** p-valuea

Occ*

Rarely

288
(91,1%)

21
(6,6%)

3 (0,9%) 3 (0,9%)

1
0
(0,3%) (0%)

0,189

2
0
(0,7%) (0%)

204
(66,7%)

76
(24,8%)

17
(5,6%)

8 (2,6%)

1
0
(0,3%) (0%)

0,630

79 (27%) 21
(7,2%)

5
0
(1,7%) (0%)

138
(46%)

107
(35,7%)

48
(16%)

5 (1,7%)

2
0
(0,7%) (0%)

0,004*

91
(31,1%)

109
(37,2%)

32
(10,9%)

3
(1%)

2
196
(0,7%) (62,8%)

82
(26,3%)

24
(7,7%)

3 (1%)

4
3
(1,3%) (1%)

<0,001*

1 (0,4%)

20
(7,1%)

79
(28,1%)

181
(64,4%)

0
(0%)

0
(0%)

13
(4,5%)

48
(16,7%)

90
(31,3%)

131
(45,5%)

4
2
0,001*
(1,4%) (0,7%)

302
(94,4%)

15
(4,7%)

2 (0,6%)

0 (0%)

1
0
(0,3%) (0%)

309
(97,5%)

6 (1,9%)

0 (0%)

2 (0,6%)

0
(0%)

0
(0%)

0,189

*Occacionally, **OSP = Outside Scope of Practice
a
Differences in usage of treatment-groups between acute and chronic patients, tested with chi-squared test, *significant at p < 0.05 level. Percentages may not
total 100% due to rounding

their patients about the clinical diagnosis and monitored
patients’ symptoms as part of their usual management.
Most would advise their patients undertake or keep an
active lifestyle or said they delivered advice on rest/offloading. Our results suggest that Danish chiropractors
use a wide range of treatment modalities including, but
not limited to, spinal manipulation, trigger point therapy, massage, passive stretching, cold application, dry
needling and various exercises. Orthoses or other supportive devices were rarely used.
The chiropractors use of manipulation, other manual
therapies or information/patient education did not differ
between acute and chronic non-specific neck-pain. However the use of other treatment modalities including
orthoses and especially exercise was far more common

for chronic neck pain patients. The compliance with
guideline recommendations was very low for the treatment of acute neck pain (17% for any compliance and
10% for multimodal), which was significantly lower than
compliance with the recommendations for chronic patients (97% and 43% respectively).
Treatment modalities

HVLA-manipulation techniques appears to be utilized
by almost every Danish chiropractor. This is not surprising as these techniques are seen as core treatments of
the profession [17]. The high use of information/patient
education, other manual therapies, exercise and other
therapies do however indicate, that HVLA-manipulation
is only a part of the toolbox that Danish chiropractors

Table 4 Compliance with guideline recommendations for acute and chronic non-specific neck pain
Acute

Chronic

Reccomendation

Compliance NonReccomendation
Compliance

Compliance NonCompliance

#1 Exercise + Information

55 (16,8%)

273 (83,2%) #1 Manipulation

288 (90,3%) 31 (9,7%)

#2 Other manual + Exercise +
Information

34 (10,4%)

294 (89,6%) #2 Exercise + Information

195 (61,1%) 124 (38,9%)

#3 Manipulation + Other manual +
Exercise + Information

30 (9,1%)

298 (90,9%) #3 Exercise + Other manual

138 (43,3%) 181 (56,7%)

#4 Other manual + Exercise + Information

137 (42,9%) 182 (57,1%)

#5 Other manual + Other tx + Exercise

71 (22,3%)

248 (77,7%)

#6 Manipulation + Other manual + Other
tx + Exercise + Information

63 (19,7%)

256 (80,3%)

General compliance

Compliance NonGeneral compliance
Compliance

Compliance NonP-value
Compliance

Overall

55 (16,8%)

273 (83,2%) Overall

309 (96,9%) 10 (3,1%)

Multimodal

34 (10,4%)

294 (89,6%) Multimodal

138 (43,3%) 181 (56,7%) <0.001a

Differences in compliance between recommendations for acute and chronic patients, tested with chi-squared test, considered significant at p < 0.05 level

a

<0.001a
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use in their management of neck pain patients. Our
findings are in line with the study by Nielsen et al. [15]
who also found that HVLA-manipulation is used by
nearly all practicing Danish chiropractors (98%), although their study did not specifically focus on neck
pain. Another study investigating treatment preferences
for neck pain patients between chiropractors and physiotherapists in 19 countries found spinal manipulation to
be used commonly by 56% and occasionally by 32%
across professions, with a statistically significant higher
use by chiropractors [13].
The Diversified technique was the most commonly used
(80,3%) type of manipulation technique. This finding is supported by other studies showing ‘Diversified’ technique in
general being utilized by up to 93% of chiropractors in
Belgium [18] and for neck pain patients in particular by up
to 78% on the initial visit [19]. We found mechanicalassisted (Activator) manipulative therapy to be used by only
10% of Danish chiropractors, yet other studies have found
this to be used by 20–48% [15, 18, 19]. A reason for this
could be the high number of Danish educated chiropractors
in our study, where Activator methods only represent a
small part of the curriculum. The use of other HVLA techniques was consistent with findings in another study, except
we found that Danish chiropractors tend to use the Gonstead technique more often (30%) compared with Belgian
chiropractors (11–20%) [18, 19]. Most Danish chiropractors
(94%) would address the area of pain, with around 80%
treating upper cervical or thoracic spine and around 20%
treating lumbar spine, pelvis or extremities; this is consistent with findings by Rubinstein et al. [19]. The use of
HVLA techniques in regions other than the symptomatic
area, i.e. cervical spine, is interesting, as the guideline provides no recommendations for HVLA-manipulation of
other body regions when treating neck pain patients, neither acute nor chronic [14].
The use of soft tissue techniques seems to be higher in
our study compared to other studies related to treatment
of neck-pain [19], but similar to or lower than other
studies looking at the chiropractic profession in general
[15] or when compared to physiotherapists [13]. This is
possibly because of the time involved in delivering soft
tissue therapy considering that Danish chiropractors
schedule patients on regular visits with an average duration of 6–15 min [15]. Interestingly, other treatment
modalities such as acupuncture or dry needling and laser
therapy were less often used for neck pain patients in
our study compared to their use in the study by Nielsen
et al. for general management of chiropractic patients
[15]. This may indicate that Danish chiropractors find
these modalities less suitable to treat neck-pain or lack
confidence to use it with this type of patients.
Half of the Danish chiropractors reported that they
would use cold application and less than 10% would use
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heat therapy. These findings contrast with other studies,
indicating thermal agents (ice or heat) are used by up to
75% of chiropractors and physiotherapists [13, 18], but
compare favorably with studies exploring their use on
neck pain patients specifically with less than 20% use on
the first visits [19]. The widespread use of cold-therapy
is noteworthy considering that there is little scientific
evidence to support its use for reducing musculoskeletal
pain [20–22].
Almost 90% indicated that they routinely prescribed
exercise therapy as part of their management for neckpain patients. This is consistent with other studies showing that 81–98% chiropractors commonly recommend
exercise therapy [13, 15, 18, 23]. However Freburger et
al. [24] conducted a survey of chronic neck and back
pain patients who have consulted either a physiotherapist, a physician or a chiropractor in the past year, asking
whether they were prescribed exercise and by whom.
Out of 648 patients only 48% was prescribed exercises
and out of those only 21% were from chiropractors. In
total 33% of patients who saw a chiropractor were prescribed exercises.
Our finding indicates that almost every respondent
use information/patient education as part of their management of neck pain patients, chronic and acute.
Therefore this can be considered one of the core services provided by Danish chiropractors. The high
utilization of information/patient education is in line
with what is reported for chiropractors in North America by Coulter et al. [23]. A large study investigating the
use of psychological and patient education for neck pain
patients across 19 countries, including Denmark, finds
the use of patient education among physical therapists
and chiropractors to be 95% [25].
Acute and chronic patients and guideline compliance

We found the use of other treatment modalities such as
orthoses/supportive devices and exercise to be significantly higher with chronic patients than for acute patients. This is consistent with findings by Carlesso et al.
[13], who found that chronic neck pain patients more
often would be treated with exercise, and that respondents usually used a wider range of interventions in
management of chronic patients. On the other hand, we
found that guideline compliance with ‘any recommendation’ was low for acute patients (17%) but high for
chronic patients (97%). This is primarily related to the
relative low use of exercise with acute patients in our
study, and the fact that manipulation as a single treatment is recommended for chronic patients [14]. For true
multimodal treatment, which is the overall recommendation of the guideline [14], the percentage was quite
low for both acute (10%) and chronic (43%) patients. But
taking into consideration that we did not expect Danish
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chiropractors to be aware of this CPG, a compliance
ranging between 10%–43% may be considered fair. A recent review by Sutton et al. supports the use of multimodal care for the treatment of neck pain and
associated disorders [26].
Even though 88% of respondents stated that they often
use exercises as part of their management of neck-pain
patients, exercise therapy appears to be primarily reserved for chronic patients. We do not know the reason
for this distinct difference, but one speculation could be,
that chronic patients might have tried simpler approaches without the expected results, and therefore invite to, or even demand, the use of more modalities,
including exercise therapy. Another reason could be,
that acute patients might experience satisfying outcomes
without the use of exercises, and neither the chiropractor nor patient might feel the need to incorporate this
into the management, even though it might provide
quicker or better results. The apparent low use of exercise with acute patients could also be because some chiropractors might not consider certain management
strategies as exercise, such as MDT or stretching.
Evidence Informed Practice (EIP) consists of three
sources of knowledge: 1) research evidence; 2) clinical
expertise/clinical reasoning, and 3) patient’s preferences
and values [27]. When the available evidence is limited
(weak-moderate recommendations based on lowmoderate quality evidence exist), such as for the management of neck pain, the observed discordance between
guideline recommendations and real life clinical practice
may reflect that the other two sources of evidence in the
EIP model play a larger role when practitioners and patients agree on management strategies.
While few studies have investigated guideline adherence for the management of neck pain, the majority of
studies investigating guidelines in general and for low
back pain specifically have shown low to moderate adherence across health care professions [28–30]. When
this survey was conducted, only a single guideline for
chiropractic treatment of neck pain was available. We
are aware that this guideline has several limitations; 1)
narrow timespan of research included (from 2004 to
2011); 2) recommendations for acute neck pain is based
on only 7 studies, whereas the recommendations for
chronic neck pain is based on 31 studies; 3) some of the
included studies are based on relatively small group
sizes; 4) the recommendations are summarized and presented in a very rigid fashion with the possible misinterpretation of the original research results. Ng et al. [31]
have compared the quality of this guideline using the
Appraisal of Guidelines, Research and Evaluation II
(AGREE II) [32] instrument and 2 appraisers both
agreed on recommending use with some modifications.
They found an average Appraisal Score of 4.7 and an
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Overall Assessment of 5.0 on a 7-point scale. With
Stakeholder Involvement and Editorial Independence as
the primary limiting domains. All taken into consideration, this guideline was still considered the best benchmark at the time of the survey. Just recently the Ontario
Protocol for Traffic Injury Management (OPTIMa) collaboration published a guideline for management of
neck pain and associated disorders [33]. Even though
not entirely comparable to the guideline used in this
study, as the OPTIMa guideline subgroups neck pain patients differently, a multimodal approach consisting of
manual therapy, exercise and education is the main recommendation for grade 1 and 2 neck pain associated
disorders [26, 33]. In addition, the Danish Health Authority have recently developed a new National Clinical
Guideline for non-surgical management of recent onset
neck-pain [34]. These guidelines recommend verbal reassuring information and recommend against the use of
written information. Furthermore there are recommendations for exercise and manual therapy (SMT) in
addition to other treatment and preferably in combination. Additionally there are recommendation for acupuncture in addition to other treatments and
recommendation against the use of massage therapy.
The essence is multimodal care with focus on exercise
and manual therapy. Considering this, it seems unlikely
that the results of our study would have been much different if compared to these new guidelines.
Strengths and limitations

Despite the satisfying response rate and representativeness of our sample with the Danish chiropractic profession, this survey has a number of limitations. First, our
study was cross-sectional design, and therefore only presents a here and now perspective of management trends.
Second, we found only a single clinical practice guideline
published at the time of the survey, and with Danish chiropractors not being the main audience, this of course
limits our results, as we are dependent of the quality of
recommendations in this guideline. The rigid fashion of
the recommendations and our resulting strict definition
of compliance made it harder for our respondents to be
guideline compliant. This is especially true for acute
neck-pain where only 2 out of 3 recommendations was
considered multimodal, both requiring a combinations
of 3 or 4 modalities to meet compliance. Had the recommendations been less rigid, our compliance rate would
have been much higher. Third, the survey was carried
out after the publication of the clinical practice guidelines. To truly uncover an evidence-practice gap the
study should have been executed before publication of
the guideline. It could be argued, however, that publication alone is not an effective implementation strategy
[35], and that the guidelines has not been actively or
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passively disseminated to the population of Danish chiropractors or patients. However our survey did not include questions to uncover Danish chiropractors level of
awareness of the Canadian CPG recommendations. This
is considered a strength as we did not want to bias our
respondents. While it is possible that some clinicians
were familiar with the guidelines, the low adherence
rates suggest it is unlikely that this influenced our results. Fourth, we do not know if non-responders are
similar or different than the survey responders. The high
response rate, the wide diversity of respondents’ characteristics and similar demographic characteristics with a
recent national survey suggests that our sample is likely
representative of the general Danish chiropractic population. Fifth, the length of the questionnaire and the repetitive nature of the questions may have been a limiting
factor. Listing 59 modalities back-to-back and asking respondents to consider each of them in a similar fashion
might result in respondent fatigue, leading to participants engaging in “straight-line” responding or dropping
answers or the questionnaire all together. As none of the
questions were mandatory this could mean that some of
the missing answers should actually be considered as
“no” instead. However, the number of missing responses
was low. As the questions about demographic characteristics was placed last, this did mean that if people decided to skip the questionnaire anywhere through the
first 2 parts we do not know anything about them. This
was a conscious choice, as we were aware of the risk of
questionnaire fatigue and found it more important to
get quality data on treatment modalities than demographics. Sixth, the clinical vignettes aimed to mimic
acute and chronic patients may have lead respondents to
select certain treatment modalities than the ones they
would usually use in practice. Vignettes as a proxy measure for actual clinical behavior has been found to be a
valid tool to measure clinicians decision making [36]
and assessing quality of clinical practice [37]. A review
by Hrisos et al. [38] found that clinicians self-reported
performance on vignettes were, overall, close to performance observed by direct measure.
Closed-end checklists may result in a cueing effect, for
respondents, to select additional actions. The different
responses to the two identical closed-ended checklists
for chronic and acute patients respectively, however indicate that this might not have been as big an issue, or
at least that our respondents actually are aware that they
treat chronic and acute patients differently.

Even though the Canadian Guidelines were not actively
disseminated to Danish Chiropractors prior to this survey, this study shows low utilization of exercise therapy,
especially with acute patients, which again results in low
adherence to guideline recommendations for acute
neck-pain patients in particular, but also for chronic
neck-pain. More recent context specific Danish Guidelines [34] advocates for the use of exercise therapy for
acute neck pain. As increased guideline compliance can
lead to better patient care and health outcomes, higher
patients satisfaction and reduce overall healthcare cost
[7], decision makers and leaders in the Danish chiropractic profession should consider investing resources
needed to increase guideline uptake by their members to
improve patient care and health outcomes. For clinicians, this may imply spending less time on treatment
modalities not supported by research and reallocating
this time to prescribe exercise or delivering therapeutic
exercise for acute neck pain patients. Future research
should focus on Danish chiropractors’ compliance with
the new Danish guidelines, and identifying effective
knowledge translation strategies to increase the uptake
of guidelines and evidence informed practice. There is a
need for information on how to provide clear messaging
to clinicians and patients on treatments supported by
research.
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Danish chiropractors wishing to be considered experts
in the field of musculoskeletal care should aim to incorporate clinical guidelines into the routine management and keep up to date with the newest research.

Conclusion
Our findings indicate that Danish chiropractors use a
wide range of treatment options for managing adult patients with acute and chronic non-specific neck-pain.
However, there were differences in treatments offered to
acute and chronic patients, especially in regards to the
use of exercise therapy, which were mainly reserved for
chronic patients. Guideline compliance for acute and
chronic neck-pain patients was low to moderate respectively, primarily because of underutilization of multimodal management. The low use of exercise therapy
with acute patients contributed to this.
Additional file
Additional file 1: Questionnaire. English version of the questionnaire
used for data collection. (PDF 107 kb)
Acknowledgements
The authors wish to thank Casper Petersen for help with translation, Orla
Nielsen for help with database and statistics, Henrik Hein Lauridsen for help
with questionnaire development and all of the pilot-testers.

Availability of data and materials
Please contact author for data requests.

Brockhusen et al. Chiropractic & Manual Therapies (2017) 25:17

Authors’ contributions
Concept development (provided idea for the research): SB, AB, SF, TSJ, HW.
Design (planned the method to generate the results): SB, AB, SF, HW, TSJ.
Supervision (provided oversight, responsible for organization and
implementation, writing of the manuscript): TSJ, AB, HW. Data collection/
processing (responsible for experiments, patient management, organization,
or reporting data): SB. Analysis/Interpretation (responsible for statistical
analysis, evaluation, and presentation of the results): SB, AB, SF, HW, TSJ.
Literature search (performed the literature search): SB, AB, SF. Writing
(responsible for writing a substantive part of the manuscript): SB, TSJ, AB.
Critical review (revised manuscript for intellectual content, this does not
relate to spelling and grammar checking): TSJ, AB, SF, HW. Approval of final
manuscript: SB, AB, SF, HW, TSJ.
Competing interests
The authors declare that they have no competing interests. SF is Deputy
Editor in Chief for Chiropractic and Manual Therapies, and was not involved
in the editorial process for this manuscript.
Consent for publication
Not applicable

Page 12 of 13

9.

10.
11.
12.
13.

14.

15.
16.
17.

18.
Ethics approval and consent to participate
Not applicable

19.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

20.

Author details
1
Nordic Institute of Chiropractic and Clinical Biomechanics, Odense,
Denmark. 2School of Physical and Occupational Therapy, Faculty of Medicine,
McGill University, Montreal, Canada. 3Département Chiropratique, Université
du Québec à Trois-Rivières, Trois-Rivières, Canada. 4School of Rehabilitation
Therapy, Queen’s University, Kingston, Canada. 5Medical Department, Spine
Centre of Southern Denmark, Middelfart, Denmark. 6Institute of Regional
Health Research, University of Southern Denmark, Odense, Denmark.

21.

Received: 12 July 2016 Accepted: 16 June 2017

25.

References
1. Fejer R, Kyvik KO, Hartvigsen J. The prevalence of neck pain in the world
population: a systematic critical review of the literature. Eur Spine J. 2006;
15(6):834–48.
2. Hogg-Johnson S, van der Velde G, Carroll LJ, Holm LW, Cassidy JD, Guzman
J, et al. The burden and determinants of neck pain in the general
population: results of the bone and joint decade 2000–2010 task force on
neck pain and its associated disorders. Spine. 2008;33(4 Suppl):S39–51.
3. Christensen AI, Ekholm O, Davidsen M, Juel K. Sundhed og sygelighed i
Danmark 2010 & udviklingen siden 1987. København: Statens Institut for
Folkesundhed (SIF), Syddansk Universitet; 2012.
4. Statens Institut for Folkesundhed (SIF) SU. Sygdomsbyrden i Danmark. In:
Sundhedsstyrelsen; 2015.
5. Guzman J, Hurwitz EL, Carroll LJ, Haldeman S, Cote P, Carragee EJ, et al. A
new conceptual model of neck pain: linking onset, course, and care: the
bone and joint decade 2000–2010 task force on neck pain and its
associated disorders. Spine. 2008;33(4 Suppl):S14–23.
6. Hartvigsen J, Sorensen LP, Graesborg K, Grunnet-Nilsson N. Chiropractic
patients in Denmark: a short description of basic characteristics. J Manip
Physiol Ther. 2002;25(3):162–7.
7. Woolf SH, Grol R, Hutchinson A, Eccles M, Grimshaw J. Clinical guidelines:
potential benefits, limitations, and harms of clinical guidelines. BMJ. 1999;
318(7182):527–30.
8. Institute of Medicine (US) Committee to Advise the Public Health Service on
Clinical Practice G. In: Field MJ, Lohr KN, editors. Clinical Practice Guidelines:
Directions for a New Program. edn. Washington (DC): National Academies
Press (US) Copyright (c) National Academy of Sciences; 1990. https://www.
ncbi.nlm.nih.gov/pubmed/25144032.

22.
23.
24.

26.

27.
28.
29.

30.

31.

32.

33.

Spring B, Pagoto S, Kaufmann PG, Whitlock EP, Glasgow RE, Smith TW, et al.
Invitation to a dialogue between researchers and clinicians about evidencebased behavioral medicine. Ann Beh Med. 2005;30(2):125–37.
Pablos-Mendez A, Shademani R. Knowledge translation in global health. J
Contin Educ Heal Prof. 2006;26(1):81–6.
Grol R, Grimshaw J. From best evidence to best practice: effective
implementation of change in patients’ care. Lancet. 2003;362(9391):1225–30.
Canadian Institutes of Health Research. Knowledge Translation Framework.
http://www.cihr-irsc.gc.ca/e/29418.html.
Carlesso LC, Macdermid JC, Gross AR, Walton DM, Santaguida PL. Treatment
preferences amongst physical therapists and chiropractors for the management
of neck pain: results of an international survey. Chiropr Man Ther. 2014;22(1):11.
Bryans R, Decina P, Descarreaux M, Duranleau M, Marcoux H, Potter B, et al.
Evidence-based guidelines for the chiropractic treatment of adults with
neck pain. J Manip Physiol Ther. 2014;37(1):42–63.
Nielsen O, Kongsted A, Christensen H. The chiropractic profession in
Denmark 2010–2014: a descriptive report. Chiropr Man Ther. 2015;23(1):27.
Act on Research Ethics Review of Health Research Projects. http://www.nvk.
dk/english/act-on-research.
Nelson CF, Lawrence DJ, Triano JJ, Bronfort G, Perle SM, Metz RD, et al.
Chiropractic as spine care: a model for the profession. Chiropr Osteopat.
2005;13:9.
Ailliet L, Rubinstein SM, de Vet HC. Characteristics of chiropractors and their
patients in Belgium. J Manip Physiol Ther. 2010;33(8):618–25.
Rubinstein SM, Leboeuf-Yde C, Knol DL, de Koekkoek TE, Pfeifle CE, van
Tulder MW. The benefits outweigh the risks for patients undergoing
chiropractic care for neck pain: a prospective, multicenter, cohort study. J
Manip Physiol Ther. 2007;30(6):408–18.
van den Bekerom MP, Struijs PA, Blankevoort L, Welling L, van Dijk CN, Kerkhoffs
GM. What is the evidence for rest, ice, compression, and elevation therapy in the
treatment of ankle sprains in adults? J Athl Train. 2012;47(4):435–43.
Malanga GA, Yan N, Stark J. Mechanisms and efficacy of heat and cold
therapies for musculoskeletal injury. Postgrad Med. 2015;127(1):57–65.
Ernst E, Fialka V. Ice freezes pain? A review of the clinical effectiveness of
analgesic cold therapy. J Pain Symptom Manag. 1994;9(1):56–9.
Coulter ID, Shekelle PG. Chiropractic in North America: a descriptive analysis.
J Manip Physiol Ther. 2005;28(2):83–9.
Freburger JK, Carey TS, Holmes GM, Wallace AS, Castel LD, Darter JD, et al.
Exercise prescription for chronic back or neck pain: who prescribes it? Who
gets it? What is prescribed? Arthritis Rheum. 2009;61(2):192–200.
Carlesso LC, Gross AR, MacDermid JC, Walton DM, Santaguida PL.
Pharmacological, psychological, and patient education interventions for
patients with neck pain: results of an international survey. J Back
Musculoskelet Rehabil. 2015;28(3):561–73.
Sutton DA, Cote P, Wong JJ, Varatharajan S, Randhawa KA, Yu H, et al. Is
multimodal care effective for the management of patients with whiplashassociated disorders or neck pain and associated disorders? A systematic
review by the Ontario Protocol for traffic injury management (OPTIMa)
collaboration. Spine J. 2014;16(12):1541–65.
Sackett DL, Rosenberg WM, Gray JA, Haynes RB, Richardson WS. Evidence
based medicine: what it is and what it isn’t. BMJ. 1996;312(7023):71–2.
Mafi JN, McCarthy EP, Davis RB, Landon BE. Worsening trends in the management
and treatment of back pain. JAMA Intern Med. 2013;173(17):1573–81.
Fritz JM, Kim J, Dorius J. Importance of the type of provider seen to begin
health care for a new episode low back pain: associations with future
utilization and costs. J Eval Clin Pract. 2015;22(2):247–52.
Amorin-Woods LG, Beck RW, Parkin-Smith GF, Lougheed J, Bremner AP.
Adherence to clinical practice guidelines among three primary contact
professions: a best evidence synthesis of the literature for the management of
acute and subacute low back pain. J Can Chiropr Assoc. 2014;58(3):220–37.
Ng JY, Liang L, Gagliardi AR. The quantity and quality of complementary
and alternative medicine clinical practice guidelines on herbal medicines,
acupuncture and spinal manipulation: systematic review and assessment
using AGREE II. BMC Complement Altern Med. 2016;16(1):425.
Brouwers MC, Kho ME, Browman GP, Burgers JS, Cluzeau F, Feder G, et al.
AGREE II: advancing guideline development, reporting and evaluation in
health care. CMAJ. 2010;182(18):E839–42.
Wong JJ, Cote P, Shearer HM, Carroll LJ, Yu H, Varatharajan S, et al. Clinical
practice guidelines for the management of conditions related to traffic
collisions: a systematic review by the OPTIMa collaboration. Disabil Rehabil.
2014;37:1–19.

Brockhusen et al. Chiropractic & Manual Therapies (2017) 25:17

Page 13 of 13

34. Sundhedsstyrelsen: National klinisk retningslinje for ikke-kirurgisk behandling
af nyopståede uspecifikke nakkesmerter. In: Edited by Sundhedsstyrelsen, 1.0
edn. 2016. p. 77. https://www.sst.dk/da/udgivelser/2016/nkr-nakkesmerter.
35. Grimshaw J, Eccles M, Thomas R, MacLennan G, Ramsay C, Fraser C, Vale L.
Toward evidence-based quality improvement. Evidence (and its limitations)
of the effectiveness of guideline dissemination and implementation
strategies 1966–1998. J Gen Intern Med. 2006;21(Suppl 2):S14-S20.
36. Veloski J, Tai S, Evans AS, Nash DB. Clinical vignette-based surveys: a tool for
assessing physician practice variation. Am J Med Qual. 2005;20(3):151–7.
37. Peabody JW, Luck J, Glassman P, Jain S, Hansen J, Spell M, et al. Measuring
the quality of physician practice by using clinical vignettes: a prospective
validation study. Ann Intern Med. 2004;141(10):771–80.
38. Hrisos S, Eccles MP, Francis JJ, Dickinson HO, Kaner EF, Beyer F, et al. Are
there valid proxy measures of clinical behaviour? A systematic review.
Implement Sci. 2009;4:37.

Submit your next manuscript to BioMed Central
and we will help you at every step:
• We accept pre-submission inquiries
• Our selector tool helps you to find the most relevant journal
• We provide round the clock customer support
• Convenient online submission
• Thorough peer review
• Inclusion in PubMed and all major indexing services
• Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit

