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	1. Citation 
	van Wijk RM, van Vlimmeren LA, Groothuis-Oudshoorn CG, et al. Helmet therapy in infants with positional skull deformation: randomised controlled trial. BMJ. 2014 May 1;348:g2741.

	2.  Hypertext link to PDF of full article 
	http://www.ncbi.nlm.nih.gov/pubmed/24784879

	3.  First date published study available to readers 
	5/1/14

	4. PubMed ID 
	24784879

	5. Nominated By 
	Other  Other: Kate Rowland

	6. Institutional Affiliation of Nominator 
	University of Chicago Other: 

	7. Date Nominated  
	05/14/14

	8. Identified Through 
	BMJ Online Other: 

	9. PURLS Editor Reviewing Nominated Potential PURL
	Kate Rowland Other: 

	10. Nomination Decision Date 
	05/30/14

	11.  Potential PURL Review Form (PPRF) Type 
	RCT

	12. Other comments, materials or discussion 
	

	13. Assigned Potential PURL Reviewer 
	Nil Das, MD

	14. Reviewer Affiliation 
	Other  Other: St. Margaret

	15. Date Review Due 
	6/20/14

	16. Abstract 
	OBJECTIVE:

To determine the effectiveness of helmet therapy for positional skull deformation compared with the natural course of the condition in infants aged 5 to 6 months.

DESIGN:

Pragmatic, single blinded, randomized controlled trial (HEADS, HElmet therapy Assessment in Deformed Skulls) nested in a prospective cohort study.

SETTING:

29 pediatric physiotherapy practices; helmet therapy was administered at 4 specialized centers.

PARTICIPANTS:

84 infants aged 5 to 6 months with moderate to severe skull deformation, who were born after 36 weeks of gestation and had no muscular torticollis, craniosynostosis, or dysmorphic features. Participants were randomly assigned to helmet therapy (n=42) or to natural course of the condition (n=42) according to a randomization plan with blocks of 8.

INTERVENTIONS:

Six months of helmet therapy compared with the natural course of skull deformation. In both trial arms parents were asked to avoid any (additional) treatment for the skull deformation.

MAIN OUTCOME MEASURES:

The primary outcome was change in skull shape from baseline to 24 months of age assessed using plagiocephalometry (anthropometric measurement instrument). Change scores for plagiocephaly (oblique diameter difference index) and brachycephaly (cranioproportional index) were each included in an analysis of covariance, using baseline values as the covariate. Secondary outcomes were ear deviation, facial asymmetry, occipital lift, and motor development in the infant, quality of life (infant and parent measures), and parental satisfaction and anxiety. Baseline measurements were performed in infants aged between 5 and 6 months, with follow-up measurements at 8, 12, and 24 months. Primary outcome assessment at 24 months was blinded.

RESULTS:

The change score for both plagiocephaly and brachycephaly was equal between the helmet therapy and natural course groups, with a mean difference of -0.2 (95% confidence interval [CI] -1.6 to 1.2, P=0.80) and 0.2 (-1.7 to 2.2, P=0.81), respectively. Full recovery was achieved in 10 of 39 (26%) participants in the helmet therapy group and 9 of 40 (23%) participants in the natural course group (odds ratio 1.2, 95% CI 0.4 to 3.3, P=0.74). All parents reported one or more side effects.

CONCLUSIONS:

Based on the equal effectiveness of helmet therapy and skull deformation following its natural course, high prevalence of side effects, and high costs associated with helmet therapy, we discourage the use of a helmet as a standard treatment for healthy infants with moderate to severe skull deformation.

	17. Pending PURL Review Date
	

	sECTION 2:   Critical Appraisal of Validity
[to be completed by the Potential PURL Reviewer]

[to be revised by the Pending PURL Reviewer if needed]

	1. Number of patients starting each arm of the study?
	42 in each arm

	2. Main characteristics of study patients (inclusions, exclusions, demographics, settings, etc.)?
	29 Pediatric PT practices between July 2009 and July 2011

Inclusion:

Moderate to severe skull deformation, aged 5 to 6 months, born after 36 weeks of gestation, no torticollis, no craniosynostosis, or dysmorphic features

Oblique diameter difference index >108% but <113%

Cranioproportional Index >92% but <104%

	3. Intervention(s) being investigated?


	Helmet therapy:

Custom-made helmet 2 brands, but unclear if this is similar to what is available in the United States
'same mechanism to redirect skull growth'

23 hours a day until 12 months or until satisfactory outcomes were reached according to both parents and professionals

	4. Comparison treatment(s), placebo, or nothing?
	Natural course

	5. Length of follow up? Note specified end points e.g. death, cure, etc.
	Follow up assessments at 8, 12, and 24 months

	6. What outcome measures are used? List all that assess effectiveness.
	Primary Outcome was anthropometric measurement of the skull:

ODDI and CPI

A clinical assessment of skull deformation, a motor assessment, and parental questionnaire

At 8 and 12 months, questions about helmet fit

Secondary Outcomes:

Ear Deviation

Facial Asymmetry and occipital lift

Parental Satisfaction

Motor Development

Parental Anxiety

Quality of Life

	7. What is the effect of the intervention(s)? Include absolute risk, relative risk, NNT, CI, p-values, etc.
	

	8. What are the adverse effects of intervention compared with no intervention?
	Side Effects

	9. Study addresses an appropriate and clearly focused question - select one


	 FORMCHECKBOX 
 Well covered                   

 FORMCHECKBOX 
 Adequately addressed         

 FORMCHECKBOX 
 Poorly addressed
 FORMCHECKBOX 
 Not applicable
Comments: 

	10. Random allocation to comparison groups


	 FORMCHECKBOX 
 Well covered                   

 FORMCHECKBOX 
 Adequately addressed         

 FORMCHECKBOX 
 Poorly addressed    

 FORMCHECKBOX 
 Not applicable

Comments: 


	11. Concealed allocation to comparison groups


	 FORMCHECKBOX 
 Well covered                   


 FORMCHECKBOX 
 Adequately addressed         


 FORMCHECKBOX 
 Poorly addressed    

 FORMCHECKBOX 
 Not applicable

Comments: 


	12. Subjects and investigators kept “blind” to comparison group allocation


	 FORMCHECKBOX 
 Well covered                   


 FORMCHECKBOX 
 Adequately addressed         


 FORMCHECKBOX 
 Poorly addressed    

 FORMCHECKBOX 
 Not applicable

Comments: 

	12. Comparison groups are similar at the start of the trial


	 FORMCHECKBOX 
 Well covered                   


 FORMCHECKBOX 
 Adequately addressed         


 FORMCHECKBOX 
 Poorly addressed    

 FORMCHECKBOX 
 Not applicable

Comments: 


	14. Were there any differences between the groups/arms of the study other than the intervention under investigation? If yes, please indicate whether the differences are a potential source of bias.
	 FORMCHECKBOX 
 Well covered                   

 FORMCHECKBOX 
 Adequately addressed         


 FORMCHECKBOX 
 Poorly addressed    

 FORMCHECKBOX 
 Not applicable

Comments: 

	15. Were all relevant outcomes measured in a standardized, valid, and reliable way?
	 FORMCHECKBOX 
 Well covered                   


 FORMCHECKBOX 
 Adequately addressed         


 FORMCHECKBOX 
 Poorly addressed    

 FORMCHECKBOX 
 Not applicable

Comments: 

	16. Are patient oriented outcomes included? If yes, what are they?
	Parental Satisfaction

Motor Development

Parental Anxiety

Quality of Life


	17. What percent dropped out, and were lost to follow up? Could this bias the results? How?
	After randomization, 7 infants did not start the assigned treatment. Six infants who were allocated to helmet therapy did not start this treatment: in 3 cases the parents preferred to allow the skull deformity to follow its natural course; in 3 other cases the doctor advised against helmet therapy. Additionally, parents of one infant allocated to the natural course arm preferred helmet therapy. In infants who started in the helmet therapy group, helmet therapy was discontinued at a mean age of 10.0 months (SD 2.0 months, n=30). Ten of 30 infants received helmet therapy until 12 months of age. The main reasons for parents discontinuing the helmet therapy before 12 months (n=20) was satisfaction with results (n=8), side effects (n=10), dissatisfaction with the results (n=1), and “other” (n=1). Problems with fitting the helmet were reported for 22 of 30 infants (73%); the helmet rotated or shifted a few times a week to several times a day. Parents of one infant reported that the helmet came off spontaneously. Two infants in the natural course group received helmet therapy after the 8-month assessment; the parents were not satisfied with the skull shape. Three infants in the helmet therapy group and 2 in the natural course group received additional therapy during the intervention period: manual therapy, osteopathy, or chiropractic.

	18. Was there an intention-to-treat analysis? If not, could this bias the results? How?
	There was per protocol and intention to treat analysis

	19. If a multi-site study, are results comparable for all sites?
	Parents of infants allocated to the helmet therapy group were asked to make an appointment at one of the 4 collaborating institutes to obtain a custom-made helmet. Between the institutes 2 brands of helmets were provided; both helmets used the same mechanism to redirect skull growth. Results of each site were not reviewed.

	20. Is the funding for the trial a potential source of bias? If yes, what measures were taken to insure scientific integrity?
	This study was funded by ZonMw, the Netherlands Organization for Health Research and Development (grant No 170.992.501). Besides the initial review process before funding and amendments, ZonMw had no involvement in the study design, management of the study, data analysis, writing, and publications. All researcher activities were independent of the funding source.

	21. To which patients might the findings apply? Include patients in the study and other patients to whom the findings may be generalized.
	Any parent of a patient with mild, moderate and even some severe cases of plagiocephaly

	22. In what care settings might the findings apply, or not apply?
	Family Medicine, Pediatrics, Peds NS, Peds PT

	23. To which clinicians or policy makers might the findings be relevant?
	Certainly insurers who are currently compensating parents for helmet therapy

	SECTION 3: Review of Secondary Literature

[to be completed by the Potential PURL Reviewer]

[to be revised by the Pending PURL Reviewer as needed]

	Citation Instructions
	For UpTo Date citations, use style modified from http://www.uptodate.com/home/help/faq/using_UTD/index.html#cite & AMA style. Always use Basow DS as editor & current year as publication year.

EXAMPLE:  Auth I. Title of article. {insert author name if given, & search terms or title.} In: Basow DS, ed. UpToDate [database online]. Waltham, Mass: UpToDate; 2009. Available at: http://www.uptodate.com. {Insert dated modified if given.} Accessed February 12, 2009. {whatever date PPRF reviewer did their search.}

For DynaMed, use the following style:
Depression: treatment {insert search terms or title}. In: DynaMed [database online]. Available at: http://www.DynamicMedical.com. Last updated February 4, 2009. {Insert dated modified if given.} Accessed June 5, 2009. {search date}

	1. DynaMed excerpts
	There is no mention in Dynamed of helmets for positional skull deformity.

	2. DynaMed citation/access date
	Title. Author. In: DynaMed [database online]. Available at: www.DynamicMedical.com Last updated:. Accessed 

	3.  Bottom line recommendation or summary of evidence from DynaMed 

(1-2 sentences)
	

	4. UpToDate excerpts
	

	5. UpToDate citation/access date
	Always use Basow DS as editor & current year as publication year.

Title. Author.  In: UpToDate [database online]. Available at: http://www.uptodate.com. Last updated Accessed

	6.  Bottom line recommendation or summary of evidence from UpToDate 

(1-2 sentences)
	There is no mention in Up to Date of helmets for position skull deformity.

	7. PEPID PCP excerpts

www.pepidonline.com
username: fpinauthor

pw: pepidpcp
	

	8. PEPID citation/access data
	Author. Title. In: PEPID [database online]. Available at: http://www.pepidonline.com. Last updated.  Accessed

	9. PEPID content updating 
	1. Do you recommend that PEPID get updated on this topic?

 FORMCHECKBOX 
 Yes, there is important evidence or recommendations that are missing

 FORMCHECKBOX 
 No, this topic is current, accurate and up to date.

If yes, which PEPID Topic, Title(s): 

2. Is there an EBM Inquiry (HelpDesk Answers and Clinical Inquiries) as indicated by the EB icon ([image: image1.png]


) that should be updated on the basis of the review?

 FORMCHECKBOX 
 Yes, there is important evidence or recommendations that are missing

 FORMCHECKBOX 
 No, this topic is current, accurate and up to date.

If yes, which Evidence Based Inquiry (HelpDesk Answer or Clinical Inquiry), Title(s): 

	10. Other excerpts (USPSTF; other guidelines; etc.)
	

	11. Citations for other excerpts
	

	12.  Bottom line recommendation or summary of evidence from Other Sources (1-2 sentences)
	Limited evidence from other sources, but American Academy of Pediatrics states that they are rarely required.

	SECTION 4: Conclusions 

[to be completed by the Potential PURL Reviewer] 
[to be revised by the Pending PURL Reviewer as needed]



	1. Validity: How well does the study minimize sources of internal bias and maximize internal validity?
	Give one number on a scale of 1 to 7

(1=extremely well; 4=neutral; 7=extremely poorly)

 FORMCHECKBOX 
1   FORMCHECKBOX 
2   FORMCHECKBOX 
3   FORMCHECKBOX 
4   FORMCHECKBOX 
5   FORMCHECKBOX 
6   FORMCHECKBOX 
7  

	2. If 4.1 was coded as 4, 5, 6, or 7, please describe the potential bias and how it could affect the study results. Specifically, what is the likely direction in which potential sources of internal bias might affect the results?
	The N of 42, compliance with therapy might have affected validity, but overall study remains valid.

	3. Relevance: Are the results of this study generalizable to and relevant to the health care needs of patients cared for by “full scope” family physicians? 
	Give one number on a scale of 1 to 7

(1=extremely well; 4=neutral; 7=extremely poorly)

 FORMCHECKBOX 
1   FORMCHECKBOX 
2   FORMCHECKBOX 
3   FORMCHECKBOX 
4   FORMCHECKBOX 
5   FORMCHECKBOX 
6   FORMCHECKBOX 
7  

	4. If 4.3 was coded as 4, 5, 6, or 7, lease provide an explanation.
	

	5. Practice changing potential: If the findings of the study are both valid and relevant, does the practice that would be based on these findings represent a change from current practice?
	Give one number on a scale of 1 to 7

(1=definitely a change from current practice; 4=uncertain; 7=definitely not a change from current practice)
 FORMCHECKBOX 
1   FORMCHECKBOX 
2   FORMCHECKBOX 
3   FORMCHECKBOX 
4   FORMCHECKBOX 
5   FORMCHECKBOX 
6   FORMCHECKBOX 
7  

	6. If 4.5 was coded as 1, 2, 3, or 4, please describe the potential new practice recommendation. Please be specific about what should be done, the target patient population and the expected benefit.
	Not for all, but for some, this may decrease the frequency of referral or help with counseling patients’ families on the use of helmet therapy for positional skull deformities. 

	7. Applicability to a Family Medical Care Setting:

Is the change in practice recommendation something that could be done in a medical care setting by a family physician (office, hospital, nursing home, etc), such as a prescribing a medication, vitamin or herbal remedy; performing or ordering a diagnostic test; performing or referring for a procedure; advising, educating or counseling a patient; or creating a system for implementing an intervention?
	Give one number on a scale of 1 to 7

(1=definitely could be done in a medical care setting; 4=uncertain; 7=definitely could not be done in a medical care setting) 

 FORMCHECKBOX 
1   FORMCHECKBOX 
2   FORMCHECKBOX 
3   FORMCHECKBOX 
4   FORMCHECKBOX 
5   FORMCHECKBOX 
6   FORMCHECKBOX 
7  

	8. If you coded 4.7 as a 4, 5, 6 or 7, please explain.   
	

	9. Immediacy of Implementation:  Are there major barriers to immediate implementation?  Would the cost or the potential for reimbursement prohibit implementation in most family medicine practices?  Are there regulatory issues that prohibit implementation?  Is the service, device, drug or other essentials available on the market?  
	Give one number on a scale of 1 to 7

(1=definitely could be immediately applied; 4=uncertain; 7=definitely could not be immediately applied) 

 FORMCHECKBOX 
1   FORMCHECKBOX 
2   FORMCHECKBOX 
3   FORMCHECKBOX 
4   FORMCHECKBOX 
5   FORMCHECKBOX 
6   FORMCHECKBOX 
7  

	10. If you coded 4.9 as 4, 5, 6, or 7, please explain why.
	

	11. Clinical meaningful outcomes or patient oriented outcomes:  Are the outcomes measured in the study clinically meaningful or patient oriented? 
	Give one number on a scale of 1 to 7

(1=definitely clinically meaningful or patient oriented; 4=uncertain; 7=definitely not clinically meaningful or patient oriented) 

 FORMCHECKBOX 
1   FORMCHECKBOX 
2   FORMCHECKBOX 
3   FORMCHECKBOX 
4   FORMCHECKBOX 
5   FORMCHECKBOX 
6   FORMCHECKBOX 
7  

	12. If you coded 4.11 as a 4, 5, 6, or 7 please explain why.
	The side effects, costs, and anxieties associated with this would make this clinically meaningful. 

	13. In your opinion, is this a Pending PURL? 

Criteria for a Pending PURL:

· Valid: Strong internal scientific validity; the findings appears to be true.

· Relevant: Relevant to the practice of family medicine

· Practice changing: There is a specific identifiable new practice recommendation that is applicable to what family physicians do in medical care settings and seems different than current practice.

· Applicability in medical setting:

· Immediacy of implementation 
	Give one number on a scale of 1 to 7

(1=definitely a Pending PURL; 4=uncertain; 7=definitely not a Pending PURL) 

 FORMCHECKBOX 
1   FORMCHECKBOX 
2   FORMCHECKBOX 
3   FORMCHECKBOX 
4   FORMCHECKBOX 
5   FORMCHECKBOX 
6   FORMCHECKBOX 
7  

	14. Comments on your response in 4.13
	The frequency of diagnosis and potential counseling involved for patients make this a worthy PURL in our opinion.

	
	


