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APPENDIX A. Search Strategies  
 
Last updated May 10, 2012 

Table A-1. PubMed search strategies (pubmed.gov interface) 

Search terms Search results 
#1 "Neurologic Manifestations"[Mesh:NoExp] OR "Neuromuscular Manifestations"[mh]  OR 

(neurologic*[tiab] AND (impairment*[tiab] OR impaired[tiab] OR problem*[tiab] OR 
deficit*[tiab]))  

90,519 

#2    ("Surgical Procedures, Operative"[MeSH] OR surgery[tiab] OR gastrostomy[tiab] OR 
“gastrostomy”[MeSH] OR "PEG tube"[tiab] OR "tube feeding"[tiab] OR "tube fed"[tiab] OR 
"tube-fed"[tiab] OR "G-tube"[tiab] OR "G tube"[tiab] OR "J-tube"[tiab] OR "J tube"[tiab] OR 
"gj tube"[tiab] OR "g-j tube"[tiab] OR "gastrostomy-jejunostomy tube"[tiab] OR 
"Jejunostomy"[Mesh] OR jejunostomy[tiab] OR gastrojejunostomy[tiab] OR "nasogastric 
tube"[tiab] OR "ng tube"[tiab] OR “nasogastric feeding”[tiab] OR "Enteral Nutrition"[mesh] 
OR "enteral feeding"[tiab] OR "enteral nutrition"[tiab] OR “Fundoplication”[mesh] OR 
fundoplication[tiab] OR antireflux[tiab] OR "Gastroesophageal Reflux/surgery"[Mesh] OR 
(reflux[tiab] AND (surgery[tiab] OR surgical[tiab]))  

2,481,056 

#3 ("Nutritional Support"[MeSH] OR “Nutritional Status”[MeSH] OR Eating[MeSH] OR 
“Deglutition disorders”[MeSH] OR feeding[tiab] OR nutrition[tiab] OR nutritional[tiab] OR 
eating[tiab] OR “Energy Intake”[mesh] OR “Feeding Behavior”[MH]) 

460,024 

#4  #1 AND #2 AND #3 AND english[la]  720 
#5   #4 AND editorial[pt] 0 
#6    #4 AND letter[pt] 4 
#7 #4 AND comment[pt] 3 
#8   #4 AND case reports[pt] 142 
#9   #4 AND review[pt] 95 
#10   #4 AND news[pt] 0 
#11 #4 AND guideline[pt] 1 
#12 #4 AND practice guideline[pt] 1 
#13 #4 AND historical article[pt] 0 
#14 #4 AND jsubsetk 0 
#15 #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13 OR #14 228 
#16 #4 NOT #15 492 
Key: [mh] medical subject heading; [sh] subheading; [tiab] keyword in title or abstract; [la] language; [pt] publication 
type; jsubsetk consumer health subset; [PDAT] publication date. 
* numbers may not add up as some records are indexed in multiple publication types. 
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Last updated March 9, 2012 
 

Table A-2. PubMed search strategies (pubmed.gov interface) 

Search terms Search results 
#1   ("Cerebral Palsy/drug therapy"[MeSH] OR "Cerebral Palsy/surgery"[MeSH] OR "Cerebral 

Palsy/diet therapy"[MeSH] OR "Cerebral Palsy/therapy"[MeSH]) OR (("cerebral 
palsy"[MeSH] OR "cerebral palsy"[tiab]) AND ("Surgical Procedures, Operative"[MeSH] 
OR surgery[tiab] OR "Drug Therapy"[MeSH] OR "drug"[tiab] OR "pharmacotherapy"[tiab] 
OR gastrostomy[tiab] OR “gastrostomy”[MeSH] OR "PEG tube"[tiab] OR "tube 
feeding"[tiab] OR "tube fed"[tiab] OR "tube-fed"[tiab] OR "G-tube"[tiab] OR "G tube"[tiab] 
OR "J-tube"[tiab] OR "J tube"[tiab] OR "gj tube"[tiab] OR "g-j tube"[tiab] OR "gastrostomy-
jejunostomy tube"[tiab] OR "Jejunostomy"[Mesh] OR jejunostomy[tiab] OR 
gastrojejunostomy[tiab] OR "nasogastric tube"[tiab] OR "ng tube"[tiab] OR “nasogastric 
feeding”[tiab] OR "Enteral Nutrition"[mesh] OR "enteral feeding"[tiab] OR "enteral 
nutrition"[tiab] OR "Orthodontic Appliances"[MeSH] OR "intraoral appliance"[tiab] OR 
“intraoral appliances”[tiab] OR "oral appliance"[tiab] OR “oral appliances”[tiab] OR 
sensorimotor[tiab] OR "Feedback, Sensory"[mesh] OR “Posture”[mesh] OR posture[tiab] 
OR positioning[tiab] OR position[tiab] OR "Patient Positioning"[mesh] OR “Food, 
Fortified”[mesh] OR “Food, Formulated”[mesh] OR “Food Additives”[mesh] OR ((food[tiab] 
OR “Food”[mesh]) AND (handling[tiab] OR thickness[tiab] OR thickener*[tiab] OR 
consistency[tiab] OR additive[tiab] OR texture*[tiab] OR composition[tiab] OR 
presentation[tiab] OR preparation[tiab])) OR “ThickenUp”[tiab] OR “Thick-It”[tiab] OR 
SimplyThick[tiab] OR “Thick and Easy”[tiab] OR "feeding device"[tiab] OR "feeding 
devices"[tiab] OR "Self-Help Devices"[mesh] OR "Occupational Therapy"[mesh] OR 
"occupational therapy"[tiab] OR "Behavior Therapy"[mesh] OR "behavior therapy"[mesh] 
OR "behavioral therapy"[tiab] OR “Fundoplication”[mesh] OR fundoplication[tiab] OR 
antireflux[tiab] OR "Gastroesophageal Reflux/surgery"[Mesh] OR (reflux[tiab] AND 
(surgery[tiab] OR surgical[tiab])) OR "Family Therapy"[mesh] OR "family therapy"[tiab] OR 
((“Parenting”[mesh] OR parent*[tiab] OR family[tiab] OR caregiver*[tiab] OR 
Caregivers[mesh]) AND (behavior*[tiab] OR therapy[tiab] OR intervention*[tiab])))) 

8,070 

#2  ("Nutritional Support"[MeSH] OR “Nutritional Status”[MeSH] OR Eating[MeSH] OR 
“Deglutition disorders”[MeSH] OR feeding[tiab] OR nutrition[tiab] OR nutritional[tiab] OR 
eating[tiab] OR “Energy Intake”[mesh] OR “Feeding Behavior”[MH]) 

455,518 

#3   #1 AND #2 AND english[la]  353 
#4   #3 AND editorial[pt] 2 
#5    #3 AND letter[pt] 2 
#6 #3 AND comment[pt] 7 
#7   #3 AND case reports[pt] 54 
#8   #3 AND review[pt] 49 
#9   #3 AND news[pt] 1 
#10 #3 AND guideline[pt] 1 
#11 #3 AND practice guideline[pt] 0 
#12 #3 AND meta-analysis[pt] 1 
#13 #3 AND historical article[pt] 1 
#14 #3 AND jsubsetk 0 
#15 #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13 OR #14  109 
#16 #3 NOT #15 244 
#17  #16 AND ("1980"[PDAT] : "3000"[PDAT]) [limits to 1980 to present] 222 
Key: [mh] medical subject heading; [sh] subheading; [tiab] keyword in title or abstract; [la] language; [pt] publication 
type; jsubsetk consumer health subset; [PDAT] publication date. 
* numbers may not add up as some records are indexed in multiple publication types 
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Table A-3. REHABDATA search strategies (http://www.naric.com/research/rehab/ interface) 

Search terms Search results 
#1   Exact Phrase: cerebral palsy + At Least One of: eating food feeding nutrition nutritional – 

limited to 1980-2012 
32 

#2 Hand-limited to exclude items that are clearly books or from non-research periodicals 21 
Used the advanced search interface for REHABDATA; 
http://www.naric.com/research/rehab/results.cfm?search=2&type=advanced&all=&exact=cerebral%20palsy&any=eati
ng%20food%20feeding%20nutritionl%20nutritional&omit=&fld1=Title&txt1=&op1=AND&fld2=Title&txt2=&op2=AND&f
ld3=Title&txt3=&op3=AND&fld4=Title&txt4=&dte1=1980&dte2=2012&available=0&online=0  
 
It was not possible to exclude MEDLINE citations, so these may overlap with those findings 
 

http://www.naric.com/research/rehab/
http://www.naric.com/research/rehab/results.cfm?search=2&type=advanced&all=&exact=cerebral%20palsy&any=eating%20food%20feeding%20nutritionl%20nutritional&omit=&fld1=Title&txt1=&op1=AND&fld2=Title&txt2=&op2=AND&fld3=Title&txt3=&op3=AND&fld4=Title&txt4=&dte1=1980&dte2=2012&available=0&online=0
http://www.naric.com/research/rehab/results.cfm?search=2&type=advanced&all=&exact=cerebral%20palsy&any=eating%20food%20feeding%20nutritionl%20nutritional&omit=&fld1=Title&txt1=&op1=AND&fld2=Title&txt2=&op2=AND&fld3=Title&txt3=&op3=AND&fld4=Title&txt4=&dte1=1980&dte2=2012&available=0&online=0
http://www.naric.com/research/rehab/results.cfm?search=2&type=advanced&all=&exact=cerebral%20palsy&any=eating%20food%20feeding%20nutritionl%20nutritional&omit=&fld1=Title&txt1=&op1=AND&fld2=Title&txt2=&op2=AND&fld3=Title&txt3=&op3=AND&fld4=Title&txt4=&dte1=1980&dte2=2012&available=0&online=0
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Table A-4. CINAHL search strategies (EBSCOhost interface) 

Search terms Search results 
#1   (MH “Cerebral Palsy/DT/SU/DH/TH OR ((MH “Cerebral Palsy” OR TX “Cerebral Palsy”) 

AND ((MH "Surgery, Operative+" OR TX “Surgery” OR MH “Drug Therapy+” OR TX 
“Drug” OR TX “Pharmacotherapy” OR TX “Gastrostomy” OR MH “Gastrostomy” OR MH 
“Gastrojejunostomy Tubes+” OR TX “PEG tube" OR TX “tube feeding” OR TX "tube fed" 
OR TX "tube-fed" OR TX “G-tube" OR TX “G tube" OR TX “J-tube" OR TX “J tube” OR 
TX "gj tube" OR TX "g-j tube" OR TX "gastrostomy-jejunostomy tube" OR MH 
“Jejunostomy” OR TX “jejunostomy” OR TX “gastrojejunostomy” OR TX "nasogastric 
tube" OR TX "ng tube" OR TX “nasogastric feeding”) OR (MH "Enteral Nutrition" OR TX 
"enteral feeding" OR TX “enteral nutrition”) OR (MH “Orthodontic Appliances” OR TX 
“intraoral appliance” OR TX “intraoral appliances” OR TX “oral appliance” OR TX “oral 
appliances”) OR (TX “sensorimotor” OR TX “Sensory feedback” OR MH “Feedback” OR 
MH “Posture+” OR TX “posture” OR TX “positioning” OR TX “position” OR MH “Patient 
Positioning+”) OR MH “Food Additives” OR MH “Food, Formulated” OR MH “Food, 
Fortified” OR ((TX “food” OR MH “Food+”) AND (TX “handling” OR TX “thickness” OR 
thickener* OR TX “consistency” OR  TX “additive*” OR TX “texture*” OR TX “composition” 
OR TX “presentation” OR preparation*)) OR TX “ThickenUP” OR TX “Thick-IT” OR TX 
“SimplyThick” OR TX “Thick and Easy” OR TX “feeding device” OR TX “feeding devices” 
OR TX “Self-Help Devices” OR MH “Assistive Technology Devices+” OR MH 
“Occupational Therapy+” OR TX “occupational therapy” OR MH “Behavior Modification+” 
OR MH “Behavior Therapy+” OR TX “behavior therapy” OR TX “behavioral therapy” OR 
TX “Fundoplication” OR MH “Gastric Fundus/SU” OR TX “antireflux” OR MH 
“Gastroesophageal Reflux/SU” OR (TX “reflux” AND (TX “surgery” OR TX “surgical”)) OR 
MH “Family Therapy” OR TX “family therapy” OR ((MH “Parenting” OR parent* OR TX 
“family” OR MH "Caregivers" OR TX “caregiver*”) AND (TX “behavior*” OR TX “therapy” 
OR TX “intervention*”))))) 

2,461 

#2  (MH "Nutritional Support+" OR MH "Home Nutritional Support" OR MH "Nutritional Status" 
OR MH "Nutrition (Iowa NOC) (Non-Cinch)+" OR MH "Eating" OR MH "Deglutition 
disorders" OR TX "feeding" OR TX "nutrition" OR TX "nutritional" OR TX "eating" OR MH 
"Energy Intake" OR MH "Eating Behavior" OR TX "Feeding behavior") 

135,253 

#3   #1 AND #2 AND LA "English"  208 
#4   #3 AND PT "editorial" 0 
#5    #3 AND PT "letter" 0 
#6 #3 AND PT "commentary" 6 
#7   #3 AND PT "case study" 20 
#8   #3 AND PT "review" 18 
#9 #3 AND PT "practice guidelines" 1 
#10 #3 AND PT "meta analysis" 0 
#11 #3 AND PT "historical material" 0 
#12 #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 45 
#13 #3 NOT #12 

• Excluding MEDLINE 
163 

71 
#14 Published Date from: 19800101-30001231; [limits 1980-present]  71 
Key: MH CINAHL Subject Headings; + Explode Search Term; TX All Text; LA Language; PT Publication Type 
* numbers may not add up as some records are indexed in multiple publication types. 
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Table A-5. ERIC search strategies (eric.ed.gov interface) 

Search terms Search results 
#1   (Keywords:cerebral and Keywords:palsy) 1,191 
#2  (Keywords:eating OR Keywords:feeding OR Keywords:nutrition OR Keywords:food OR 

Keywords:nutritional) 
21,419 

#3   ((Keywords:cerebral and Keywords:palsy) and (Keywords:eating OR Keywords:feeding 
OR Keywords:nutrition OR Keywords:food OR Keywords:nutritional)) and (Publication 
Type:"Journal Articles"), Publication Date:1980-2012 

16 

Key: [mh] medical subject heading; [sh] subheading; [tiab] keyword in title or abstract; [la] language; [pt] publication 
type; jsubsetk consumer health subset; [dp] publication date. 
* numbers may not add up as some records are indexed in multiple publication types. 
It was not possible to exclude MEDLINE citations, so these may overlap with those findings. 
 

Table A-6. OTseeker search strategies (www.otseeker.com interface) 

Search terms Search results 
#1   "cerebral palsy" AND (eating OR feeding OR nutrition OR nutritional OR food) AND Year 

Published: 1980 -  
5 

It was not possible to exclude MEDLINE citations, so these may overlap with those findings 
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Table A-7. PsycINFO search strategies (ProQuest CSA Illumina interface) 

Search terms Search results 
#1   ((KW="cerebral palsy") AND (KW="surgery" OR KW="drug therapy" OR KW="Drug" OR 

KW="Pharmacotherapy" OR KW="gastrostomy" OR KW="Gastrojejunostomy" OR 
KW="Gastrojejunostomy tube" OR KW="PEG Tube" OR KW="tube feeding" OR 
KW="tube fed" OR KW="G tube" OR KW="G-Tube" OR KW="J tube" OR KW="J-Tube" 
OR KW="GJ Tube" OR KW="G-J Tube" OR KW="Gastrostomy-jejunostomy tube" OR 
KW="Jejunostomy" OR KW="nasogastric tube" OR KW="ng tube" OR KW="nasogastric 
feeding" OR KW="orthodontic appliance*" OR KW="intraoral appliance*" OR KW="oral 
appliance*" OR KW="sensorimotor" OR KW="Sensory Feedback" OR KW="Feedback" 
OR KW="Posture" OR KW="Positioning" OR KW="Position*" OR (KW="Food" AND 
(KW="handling" OR KW="Thickness" OR KW="thickener*" OR KW="Consistency" OR 
KW="Additive*" OR KW="Texture*" OR KW="Composition*" OR KW="Presentation" OR 
KW="Preparation*")) OR KW="Food Additive" OR KW ="Food Additives" OR 
KW="Feeding device" OR KW="Feeding devices" OR KW="Self-help device*" OR 
KW="Assistive Technology Devices" OR KW="Assistive Technology" OR KW="Assistive 
Devices" OR KW="Occupational Therapy" OR KW="Behavioral Therapy" OR 
KW="Behavior Therapy" OR KW="Behavior Modification" OR KW="Behavior" OR 
KW="Fundoplication" OR KW="Gastric Fundus" OR KW="Antireflux" OR (KW="Reflux" 
AND (KW="Surgery OR KW="Surgical")) OR KW="Family Therapy" OR KW="Family 
counseling" OR KW="Psychotherapeutic Counseling" OR KW=”Parent Training” OR 
((KW="Family OR KW="Parent*" OR KW=”Caregivers” OR KW=caregiver) AND 
(KW="Behavior" OR KW="Therapy" OR KW="Intervention*")))) 

1,159 

#2  KW="Nutrition" OR KW="Eating" OR KW="Feeding" OR KW="Intake" OR 
KW="Nutritional" OR KW="Eating Behavior" OR KW="Feeding Behavior" OR KW="food" 
OR KW="Food Intake"  

110,030 

#3   #1 AND #2 AND "English"  80 
#4 #3 AND 

• Limited to Journals 
                      

70  
#5 #4 limited to 1980 to 2012  62 

Key: KW Keyword; it was not possible to exclude MEDLINE citations, so these may overlap with those findings 
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Table A-8. Description of Databases 
Database Description 

PubMed The database comprises of citations and abstracts from the fields of biomedicine and 
health. It coverage includes life sciences, behavioral sciences, chemical sciences, and 
bioengineering from MEDLINE, life science journals, and online books with over 21 million 
citations. PubMed was developed by the National Center for Biotechnology Information 
(NCBI) at the U.S. National Library of Medicine (NLM). 

REHABDATA Database for disability and rehabilitation research. Content includes physical, mental, and 
psychiatric disabilities, independent living, vocational rehabilitation, special education, and 
assistive technology. Document categories include reports, studies, and papers funded by 
the National Institute on Disability and Rehabilitation Research, rehabilitation-related 
articles, and published books. The database indexes over 70,000 documents from 1956 
to present. REHABDATA is produced by the National Rehabilitation Information Center. 

CINAHL (Cumulative 
Index to Nursing and 
Allied Health 
Literature 

The cumulative index to nursing and allied health literature (CINAHL) indexes literature 
from the fields of nursing and allied health. The database includes health care books, 
nursing dissertations, conference proceedings, standards of practice, and book chapters. 
CINAHL provides indexing for more than 3,000 journals from 1981 to present.  

ERIC (Education 
Resources Information 
Center) 

Database compiled of records including journal articles, books, research syntheses, 
conference papers, technical reports, policy papers, and other education-related materials 
with more than 1.4 million bibliographic records. ERIC is sponsored by the Institute of 
Education Sciences (IES) of the U.S. Department of Education.  

OTseeker 
(Occupational Therapy 
Systematic Evaluation 
of Evidence) 

Database contains abstracts of systematic reviews and randomized controlled trials 
relevant to occupational therapy with over 8,500 articles in its database. OTseeker was 
developed by a team of occupational therapists from the University of Queensland School 
of Health and Rehabilitation Sciences and the University of Sydney, Australia.  

PsycINFO Abstracting and indexing database with records from peer-reviewed journals, books, and 
dissertations in behavioral sciences and mental health. Professional coverage of related 
disciplines including psychology, medicine, law, social work, neuroscience, business, and 
nursing. PsycINFO holds more than 3 million records and 2,500 journals, with coverage 
from 1597-present (comprehensive coverage 1880-present), and is produced by the 
American Psychological Association (APA).  
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APPENDIX B. Data Extraction Forms  
 

Feeding and Nutrition Interventions in Cerebral Palsy  
Abstract Review Form 

 
First Author, Year:  ____________________________________________  
 

Reference#: _________       Abstractor Initials:  __ __ __  

Retain for: 

_____BACKGROUND/DISCUSSION 

_____REVIEW OF REFERENCES 
_____OTHER_____________________________________________________________________ 

COMMENTS: 
 

Primary Inclusion/Exclusion Criteria 

1. Original research or systematic review  

(Exclude editorials, commentaries, letters to editor, etc.) 
Yes No Cannot 

Determine 

2. Study includes relevant population 

• Individuals with cerebral palsy (all ages and severity)  
Yes No Cannot 

Determine 

3. Study includes an evaluation of the effectiveness of feeding 
or nutrition intervention(s) in individuals with CP 

• Surgical (gastrostomy using j-tube or g-tube, fundoplication) 

• Food thickeners, caloric supplementation with formulas, vitamin 
supplementation, altering food consistency 

• Positioning, oral appliances, oral stimulation, sensorimotor 
facilitation, caregiver training, other behavioral interventions 

Yes No Cannot 
Determine 

4. Study published in English Yes No Cannot 
Determine 



B-2 
 

 

Feeding and Nutrition Interventions in Cerebral Palsy  
Full Text Review Form 

 
First Author, Year:  ____________________________________________  
 

Reference#: _________       Abstractor Initials:  __ __ __  
 

Primary Inclusion/Exclusion Criteria 

5. Is the study original research or a systematic review? 

(Exclude editorials, commentaries, letters to editor, etc.) 
Yes No 

6. Is the study published in English? Yes No 

7. Does the study assess the correct population? 

• Individuals with cerebral palsy and feeding difficulties 
Yes No 

8. Is this a study of the effectiveness of at least one of the following? 

• behavioral interventions, including positioning, oral appliances, oral 
stimulation, sensorimotor facilitation, and caregiver training, compared to 
other nonsurgical interventions or no intervention 

• nutritional interventions (food thickeners, caloric supplementation with 
formulas, vitamin supplementation, and altering food consistency (e.g. 
pureeing)) compared to other nonsurgical interventions or no intervention 

• tube feeding compared to oral feeding or to nutritional and behavioral 
interventions 

• g-tube placement with fundoplication versus oral feeding for reducing reflux 

• j-tube versus fundoplication for reducing reflux in the short term and 
achieving improvements in nutritional state, growth, health and health care, 
and quality of life 

Yes No 

9. Does the study provide data before and after the intervention? Yes No 

10. Does the study include harms of an intervention related to feeding/nutrition in CP?  Yes No 
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Relevance Review Form for Previous Systematic Reviews  
First Author, Year: __________________    Reference ID #: __________   Reviewer Initials: ___ ___ ___ 
 
PICOTS  Comments  

Includes appropriate population?  
 

Addresses target interventions?  
 

Includes studies with comparators (treatment approach to no treatment, placebo, or 
comparative interventions/combinations of interventions)? 

 
 

Addresses target outcomes (including adverse effects/harms)?  
 

Addresses target timing?  

Includes studies in target setting?  

Other  

Study types specified? (circle applicable: RCT, controlled trials, observational studies 
(retrospective/prospective cohort studies, case-control, case series), individual case 
studies, other: ___________________________________) 

 

Includes studies with appropriate N of subjects?  (specify N: _______)  
 
 

Includes studies in English only?   
 
 

When was the literature search conducted (specify timeframe:________________)     
 
 

Recommendation: 



C-1 
 

Appendix C. Evidence Table  
 
Table C-1. Evidence Table—Interventions for Feeding and Nutrition in Cerebral Palsy 

Author, Year 
Study Design 

Subjects 
Sample Size  
Age Range 

Intervention and Methodology Outcome 
Measures/Variables 

Main Findings/Analysis 

RCT     
Durante et al., 
2007 1 
 
RCT 
 
 

Spastic CP with 
GERD symptoms 
 
CP type:  
Tetraplegic: n=10 
Diplegic: n=4 
 
N=14 
 
Age: 4 months-147 
months 

Groups: 
• Nissen fundoplication (n=7) 
• Vertical gastric plication (n=7) 
• Clinical assessment 

preoperative and 30, 90 and 
180 days postoperative 

• Average length of follow-
up=5.2 months 

• Clinical criteria 
associated with GERD 
symptoms (vomiting, 
retching, etc.) 

• Esophageal pH 
• Intra- and post-

operative 
complications 

• Length of hospital stay 
• Mortality 

• Participants in both groups improved significantly on 
composite score of 15 parameters associated with 
GERD from pre- to post-surgery (p=0.001 in Nissen 
group and p=0.006 in gastric plication group); 42.8% 
Nissen and 57.1% gastric plication participants 
asymptomatic throughout postoperative period 

• All post-operative pH measurements except number of 
reflux episodes lasting for > 5 minutes significantly 
different from baseline (p≤0.04) in Nissen group 

• No significant difference for total number of reflux 
episodes, episodes lasting for >5 minutes and longer 
reflux episodes in gastric plication group 

• No significant difference between groups in length of 
hospital stay 

• 2 deaths (28.6%) reported (one in each group), 
unrelated to surgical procedure 

• No intra-operative complications reported, 1 Nissen 
participant had valve migration 

• Harms in gastric plication group (n): 
UTI (1) 
Pneumonia (2) 
Paraesophageal hernia (1) 

Cohort Study     
Sullivan et al., 
2006 2 
 
Prospective 
cohort 
 
Note: see 
related studies 
by Sullivan et 
al., 3-5 

Children with 
spastic quadriplegic 
CP seen at tertiary 
feeding clinic 
 
Gross Motor 
Function 
Classification 
System Level: 
II: n=1 (oral feeding 

• Gastrostomy (n=22) 
• Oral feeding (n=18) 

• Energy balance 
• Body composition 

• No significant differences in weight, triceps skinfold z 
scores, total energy expenditure, resting metabolic rate, 
fat mass index, fat free mass index between groups 
after gastrostomy 

• Gastrostomy group had less fat-free mass on average 
(3.74kg/m2 [95% CI 2.19-5.28]) than reference 
population of children without disability 

• Compared with reference population, both gastrostomy 
(2.42kg/m2 [95% CI 1.43-2.69]) and orally fed 
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Author, Year 
Study Design 

Subjects 
Sample Size  
Age Range 

Intervention and Methodology Outcome 
Measures/Variables 

Main Findings/Analysis 

group) 
IV: n=6 (2 in 
gastrostomy and 4 
in oral feeding 
groups) 
V: n=30 (19 in 
gastrostomy, 11 in 
oral feeding groups) 
Values NR for 3 
participants 
 
N=40 
 
Age: 1 year 4 
months-18 years 11 
months 

(1.15kg/m2 [-0.18 to 2.78]) children had higher body-fat 
content and lower fat-free content 

Case Series     
Adams et al., 
2011 6 
 
Prospective 
case series 
 
 

Moderate-severe 
CP with feeding 
difficulties  
 
CP type: 
Spastic: 77% 
Hypotonic: 14% 
Athetoid: 4.5% 
Mixed: 4.5% 
 
N=37 child-
caregiver pairs (22 
completed) 
 
Age: 1-11 years 

• Caregiver training and support 
sessions; training included 
educational content and 
supervised feeding; 8 training 
groups  

• Chest –related 
illnesses 

• Nutritional status 
(weight for age, mid-
upper-arm-
circumference) 

• Child affect during 
feeding (discomfort/ 
distress) reported in 
carer reports 

• Caregiver stress 
determined by self-
reporting questionnaire 
20 questions (SRQ20) 
anxiety scale 

• Time spent feeding 

• Significant improvements in chest health (p=0.005) and 
nutritional status (p=0.02) 

• Child affect during feeding marginally significant 
(p=0.059) 

• Marked reduction in caregiver stress with regard to 
feeding (p<0.001) with a significant reduction in 
mealtime length (p<0.001) 

Thomson et al., 
2011 7 
 
Prospective 
case series 
 
 

CP with severe 
feeding difficulties 
requiring long-term 
nutritional support 
 
N=10 (9 with CP, 1 
with Down’s 

• PEG placement with GER 
monitored using combined 
pH/impedance procedure; 
impedance conducted 1-79 
days before and 12-384 days 
after PEG placement 

• Total number of GER 
events(non-acid and 
acid events) 

• pH and reflux index 
• Nutritional 

improvement 

• Total GER episodes post-PEG=355 (pre-PEG=183) 
• Total number of distal acid reflux events significantly 

increased post-PEG placement (pre-PEG total 27, post-
PEG total 173, p = 0.028) 

• Mean distal pH decreased by 1.1 units (p=0.05); 
average proximal pH was lower post-PEG (p=0.058) 

• Distal reflux index also significantly increased post-PEG 
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Author, Year 
Study Design 

Subjects 
Sample Size  
Age Range 

Intervention and Methodology Outcome 
Measures/Variables 

Main Findings/Analysis 

syndrome—all data 
reported in 
aggregate) 
 
Age: median 4.9 
years (range: 0.5-
16.8 years) 

(pre-PEG 0.25 (0-2), post-PEG 2.95 (0-40)), p=0.03 
• Median weight gain of 2.53 kg (range 0.8-7.24 kg) post-

PEG 

Mahant et al., 
2009 8 
 
Prospective 
case series 
 
 

Children with severe 
neurological 
impairment 
including CP and  
progressive 
neurological 
disorder (n=50) 
 
N=50 (N with 
CP=42, 43 total 
participants 
completed study, all 
data reported in 
aggregate) 
 
Age: median age at 
tube insertion=591 
days  

• Image guided gastrostomy or 
gastrojejunostomy tube 
feeding; participants followed 
for 12 months 

• Quality of life (10cm 
double-anchored visual 
analogue scale [VAS] 
with 10 representing 
maximal QOL) 

• Global health-related 
quality of life (HRQOL) 
questionnaire-based 
measure 

• Nutrition 
(anthropometric data 
including weight, 
height, length and 
tricep skinfold 
thickness was 
assessed) 

• Parental satisfaction 
regarding child’s health 

• Harms 

• No significant change in QOL related scores over time; 
no significant difference in scores between any 2 time 
points 

• Significant improvement in global health from baseline 
to 6 months (2.5 vs. 3.0, p<0.01) but not sustained at 12 
months 

• Weight for age improved significantly over time 
(p<0.01), but no significant change in height for age 
scores; 6/13 (46%) had an increase in triceps percentile 
scores > 5th centile for age 

• 29/31 (97%) maintained their triceps skinfold thickness 
>5th percentile for age 

• At 12 months, 36/43 (84%) of parents felt that the tube 
insertions improved child’s health with regards to 
feeding and administration of medications 

• 98% of parents pre-surgery felt that gastrostomy would 
improve QOL  

• Harms (n): 
Peritonitis (1) 
Deaths (3, not due to procedure) 

Cheung et al., 
2006 9 
 
Prospective 
case series 
 
 

Children with severe 
neurological 
impairment and CP 
and 
gastroesophageal 
reflux who were 
institutionalized in a 
regional medical 
center 
 
N=20 
 
Age: mean age at 

• Nissen fundoplication: open 
procedure (n=9), laparoscopic 
(n=11) 

• Children monitored for 1.3 to 
5.7 years after surgery 

• Incidence of vomiting, 
GI bleeding, and 
pneumonia 

• Surgical complications 
• Mortality 

• Incidence of vomiting and GI bleeding significantly 
decreased following surgery (P<0.001 and P=0.001, 
respectively) 

• No difference between the preoperative and 
postoperative incidence of pneumonia (P=0.973) 

• Median reflux index was reduced from 5.7% to 0.15% 
(p=0.009) after surgery but 6 patients overall had 
recurrent gastroesophageal reflux 

• Mean body weight =17.4 kg (SD, 4.7 kg) at baseline 
and 22.8 kg (SD, 4.4 kg) at the end of follow-up 
(p<0.05) 

• Harms (n): 
Mild dumping syndrome (1, open procedure) 
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Author, Year 
Study Design 

Subjects 
Sample Size  
Age Range 

Intervention and Methodology Outcome 
Measures/Variables 

Main Findings/Analysis 

surgery=8.5±3.5 
years 

Episode of intestinal obstruction  (1, open procedure) 
Stoma ulcers (6, laparoscopic procedure) 
Deaths (4 deaths, 1.9 to 5.0 years following surgery due 
to respiratory disease, mortality rate: 20%) 

Sullivan et al., 
2004 3-5 
 
Prospective 
case series 
 
Note: see 
related study 
by Sullivan et 
al., 2 

Children with 
spastic CP 
 
CP type: 
Quadriplegic: n=43  
Hemiplegic: n=3 
Ataxic: n=1 
Mixed: n=6 
Extrapyramidal: n=1 
Undiagnosed 
neurological 
impairment: n=3 
 
N=57 (46 at 12 
month followup) 
 
Age: 5 months to 
17 years (range) 
Median age of 
caregiver: 
Mother: 30 years, 
father: 34 years.  
Main care giver was 
mother (90%) 

• Gastrostomy (53 PEG, 2 
laparoscopic, 2 open 
procedures); children followed 
up 6 and 12 months after tube 
insertion 

• Quality of life of 
caregivers (Short 
Form-36 Version II 
generic indicator of 
health status 
questionnaire) 

• Feeding time for 
caregivers 

• Ease of drug 
administration 

• Concern over child’s 
nutritional status 
survey of carers 

• Growth/anthropometry 
• Nutritional intake 
• General health 
• Respiratory morbidity 

(chest infections, 
antibiotics, 
hospitalization)  

• Gastroesophageal 
reflux 

• Harms 
• Mortality 

QOL: 
• Mean improvement in scores in all domains of the SF-

36 II except pain from baseline to 12 month followup 
• Significant improvements at 12 months related to social 

functioning (mean change 13.51, 95%CI 1.55 to 25.48; 
p=0.028), mental health (9.88, 95%CI 2.03 to 17.72; 
p=0.015), energy/ vitality (9.94, 95%CI 2.29 to 17.58; 
p=0.012), general health perception (6.35, 95%CI 0.15 
to 12.56; p=0.045), and MCS (7.06, 95%CI 0.90 to 
13.22; p=0.026) 

• QOL of the carers not significantly different from that of 
the general population at 12 months 

• Significant reduction in feeding time spent by caregivers 
(p<0.0001, median time at baseline=2.5 hours and 1 
hour at 12 month followup) 

• 90% reported ease of drug administration at 12 months 
vs. 5% at baseline 

• Caregiver concern about child’s nutritional status  
reduced from 78% to 25% (p<0.0001) after gastrostomy 

Growth: 
• Significant increase in weight from baseline (p<0.0001); 

median weight z score increased from –3 before 
gastrostomy placement to -1.6 at 12 months 

• Lower leg length z score increased in 75% when 
compared to general population 

• Significant increase in mid-upper-arm circumference 
(p<0.0001), triceps and subscapular skinfold 
thicknesses over 12 months 

General Health: 
• Infection requiring hospitalization reduced from 26% 

(11/43) at baseline to 7% (3/43) at 12 months 
(p=0.021); infection requiring antibiotics remained 
constant at 40% 

• Mean number of chest infections requiring antibiotics at 
baseline=1.8, at 12 months=0.9 (p=0.07) 

• Hospital admissions for chest infections fell significantly 
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Author, Year 
Study Design 

Subjects 
Sample Size  
Age Range 

Intervention and Methodology Outcome 
Measures/Variables 

Main Findings/Analysis 

from 0.5 to 0.09 (p=0.04) 
• Harms: complications reported by 2-59% of parents 

after 12 months ranged from peritonitis to minor site 
infection; 1 report of gastric leakage with peritonitis and 
ulceration 

• Mortality: 4/57 died during the study 
Brant et al., 
1999 10 
 
Prospective 
case series 
 
 

Children with 
tetraparetic CP  
 
N=16 /20 had CP   
 
Age: 8 months-15 
years 

• Enteral feeding with age-
specfic nutritional formula 
via PEG; monthly followup 
(mean duration follow-
up=5.9 months) 

• Weight 
• Height  
• Skinfold thickness 

(examination of 
triceps) 

• 19 patients were under the 25th percentile for weight; 
17 were under the 25th percentile for height. All had 
statistically significant increase in weight (p < 0.01), 
height (p < 0.01), mid-arm area, weight/age ratio (p< 
0.01), and weight/height ratio (p < 0.01) 

• Benefits differed by age:  
<2years: Significant improvement in weight (p=0.02), 
weight/height ratio did not reach statistical significance 
2-4 years: Increase in weight and mid-arm muscle area 
(p=0.04) but not in height. No improvement with triceps 
skinfold 
5-7 years: Change in Triceps skinfold reached statistical 
significance after PEG (p=0.01). weight though 
improved , it was not significant 
8-11 years: Improvement in weight, but not height 
Weight/height ratio was significant (p=0.02) 
12-18 years: Weight (p<0.01) & mid-arm area (p=0.02)  
improved but not height or weight/height ratio 

• Harms (n):  
Formation of granulation tissue at the stoma (7)  
Stomal infection (4) 
GER pneumonia (3)  
Pneumoperitoneum (1) 

Rempel et al., 
198811 
 
Retrospective 
case series  
 
 

Children with severe 
CP, largely spastic 
quadriparesis  
 
N=57 
 
Age: 9 months to 
23.3 years 
(mean=10.7 years) 

Gastrostomy  
 
 

• GER symptoms 
• Growth (plotted by 

height & weight 
measurements, by 
age, by Nissen 
procedures on 
National Center for 
Health Statistics 
growth charts) 

• Caregiver satisfaction 
• Harms 

• 72% had GER symptoms and/or aspiration at 
baseline; GER confirmed in 77% of symptomatic 
children, aspiration was confirmed in 37% 

• Among 35 participants with baseline and followup 
data, >90% were <5th percentile for height & weight 
at baseline. 80% were underweight for height; 
following gastrostomy, 33% were still underweight for 
height and 21% became overweight for height. 
Majority remained at < 5th percentile for height by 
weight 

•  Overall, 8 children (23%) showed improvement in 
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Author, Year 
Study Design 

Subjects 
Sample Size  
Age Range 

Intervention and Methodology Outcome 
Measures/Variables 

Main Findings/Analysis 

• Mortality height curve, 24(69%) in their weight curve and 25 
(71%) in weight for height 

• Growth by Age: 50% achieved appropriate weight for 
height among those with gastrostomies established 
before 2 years of age ; 55% attained appropriate 
weight for height among those with gastrostomies for 
> 2 years  

• Growth by Nissen procedure: 50% achieved 
appropriate weight for height among those with 
fundoplications  

• Care givers expressed satisfaction with treatment (no 
data reported) 

• Harms (n):  
GI bleeding & ulceration (5) 
Peritonitis & bowel obstruction (3) 
Tube migration (2) 
Wound dehiscence (1) 
Deaths (8, 5 within 1 year of tube placement) 

Shapiro et al., 
1986 12 
 
Retrospective 
case series 
 
 

Children with CP 
and severe 
neurological 
handicaps 
 
N=19 
 
Age: 5-168 months 
(mean: 60.4 
months) 

• Gastrostomy following 
aspiration or severe reflux or 
repeated dehydration or 
malnutrition; minimum 6 
months postoperative followup 

• GERD symptoms 
• Growth measures 

• Persistent vomiting at follow-up (n=5); feed 
independently after gastrostomy (n=1) 

• Overall growth improved in most cases; 11/19 children 
attained the target weight/length ratio 

• Mean Weight/ length z score at baseline= -2.71, at 
followup= -1.18 

• On average, children moved 1.5 standard deviations 
closer to the 50th percentile for age 

• 6/19 increased weight/length ratio; 3 participants were 
at >10th percentile at baseline and 11 at followup 
(p<0.01), 7 were at >25th percentile at followup 

• 3 participants showed declines in weight/length ratio 
• Gender not related to length outcomes; 3 of the 

youngest and 3 oldest participants showed linear 
growth deceleration 

CI=confidence interval; CP=cerebral palsy; GER=gastroesophageal reflux; GERD=gastroesophageal reflux disease; HRQOL=health-related quality of life; N=number; NR=not 
reported; PEG=percutaneous endoscopic gastrostomy; QOL=quality of life; RCT=randomized controlled trial; SD=standard deviation; UTI=urinary tract infection 
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APPENDIX D. Tools Used to Assess the Quality of the 
Literature 

 
Newcastle-Ottawa Quality Assessment Form for Cohort Studies 
Note: A study can be given a maximum of one star for each numbered item within the Selection and Outcome 
categories. A maximum of two stars can be given for Comparability.  
 
REFID:___________________      Reviewer:________________ 

Selection  
1) Representativeness of the exposed cohort 

a) Truly representative (one star) 
b) Somewhat representative (one star) 
c) Selected group 
d) No description of the derivation of the cohort 

 
2) Selection of the non-exposed cohort 

a) Drawn from the same community as the exposed cohort (one star) 
b) Drawn from a different source 
c) No description of the derivation of the non exposed cohort 

 
3) Ascertainment of exposure 

a) Secure record (e.g., surgical record) (one star) 
b) Structured interview (one star) 
c) Written self report 
d) No description 
e) Other 

 
4) Demonstration that outcome of interest was not present at start of study 

a) Yes (one star) 
b) No 

Comparability 

  
1) Comparability of cohorts on the basis of the design or analysis controlled for confounders 

a) The study controls for age (one star) 
b) Study controls for other factors (list) _________________________________(one star) 
c) Cohorts are not comparable on the basis of the design or analysis controlled for confounders 

Outcome 

 
1) Assessment of outcome 

a) Independent blind assessment (one star) 
b) Record linkage (one star) 
c) Self report 
d) No description 
e) Other 

 
2) Was follow-up long enough for outcomes to occur 

a) Yes (one star) 
b) No 

Indicate the median duration of follow-up and a brief rationale for the assessment above:__________________
 
3) Adequacy of follow-up of cohorts 
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a) Complete follow up- all subject accounted for (one star) 
b) Subjects lost to follow up unlikely to introduce bias- number lost less than or equal to 20% or description of 

those lost suggested no different from those followed. (one star) 
c) Follow up rate greater than 80% and no description of those lost 
d) No statement
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Minimum Criteria to Assess Risk of Bias in Case Seriesa 
Risk of Bias  Criterion YES NO NA NR COMMENTS 

Selection bias 
and confounding 

1. Were the important confounding and modifying 
variables taken into account in the design and analysis? 

     

Performance bias 2. Was any impact from a concurrent intervention or an 
unintended exposure that might bias results ruled out 
by the researchers? 

     

3. Did variation from the study protocol compromise the 
conclusions of the study? 

     

Attrition bias 4. Was there a high rate of differential or overall 
attrition? 

     

5.  Did attrition result in a difference in group 
characteristics between baseline and follow-up? 

     

Detection bias 6. Were the outcome assessors blinded to the 
intervention or exposure status of participants? 

     

7a. Are the inclusion/exclusion criteria measured using 
valid and reliable measures?  

     

7b. Were the measures implemented consistently 
across all study participants?   

     

8a. Are interventions/exposures assessed using valid 
and reliable measures?  

     

8b. Were the interventions implemented consistently 
across all study participants? 

     

9a. Are primary outcomes assessed using valid and 
reliable measures? List outcome.  
 
Outcome 1:___________________________________ 

     

Outcome 2: 
___________________________________ 

     

Outcome 3: 
___________________________________ 

     

Outcome 4:___________________________________      

Outcome 5:___________________________________      

Outcome 6: 
___________________________________ 
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Risk of Bias  Criterion YES NO NA NR COMMENTS 

9b. Was outcome assessment implemented 
consistently across all study participants? 

     

10a. Are confounding variables assessed using valid 
and reliable measures?  
 

     

10b. Was assessment of confounding variables 
implemented consistently across all study participants?  

     

11. Did the study account for secular trends and 
regression to the mean? 

     

Reporting bias 12a. Are the potential outcomes pre-specified by the 
researchers?  

     

12b. Are harms pre-specified by the researchers?       

13. Are all pre-specified outcomes reported?      

a Adapted from Viswanathan M, Ansari MT, Berkman ND, Chang S, Hartling L, McPheeters ML, Santaguida PL, 
Shamliyan T, Singh K, Tsertsvadze A, Treadwell JR. Assessing the Risk of Bias of Individual Studies in Systematic 
Reviews of Health Care Interventions. Effective Health Care Program Methods Guide for Effectiveness and 
Comparative Effectiveness Reviews. Agency for Healthcare Research and Quality Methods Guide for Comparative 
Effectiveness Reviews. March 2012. AHRQ Publication No. 12-EHC047-EF. Available at: 
www.effectivehealthcare.ahrq.gov/ 
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Cochrane Collaboration modified tool for assessing risk of bias for RCT's, PART I 
Use this form to assess risk of bias for randomized controlled trials.  
 
Bias is assessed as a judgment (high, low, or unclear) for individual elements from five domains of bias (selection, performance, attrition, reporting, and other).  
 
Risk of selection, reporting, and other bias are assessed in the Quality Assessment Form Part I. Risk of performance, detection, and attrition bias are assessed using the 
Quality Assessment Form Part II. 
 
Using the guidance provided at the end of this form, select either "high", "low" or "unclear" for each judgment. When complete, proceed to Part II of the Quality 
Assessment Form 

REF ID:  
Domain Description High risk of bias Low risk of bias Unclear risk of bias Reviewer Assessment 

Selection bias 
  
Random 
sequence 
generation 

Described the method used to generate the 
allocation sequence in sufficient detail to 
allow an assessment of whether it should 
produce comparable groups. 
  
Reviewer Comments:  
 
 
 
 

Selection bias (biased 
allocation to interventions) 
due to inadequate generation 
of a randomized sequence. 

Random sequence 
generation method 
should produce 
comparable groups 

Not described in 
sufficient detail 

Judgment: Random 
sequence generation 
 

□ High 
□ Low 
□ Unclear 

 
 

Selection bias 
  
Allocation 
concealment 

Described the method used to conceal the 
allocation sequence in sufficient detail to 
determine whether intervention allocations 
could have been foreseen in advance of, or 
during, enrollment. 
  
Reviewer Comments: 
 
 
 
 

Selection bias (biased 
allocation to interventions) 
due to inadequate 
concealment of allocations 
prior to assignment. 

Intervention allocations 
likely could not have 
been foreseen in 
advance of, or during, 
enrollment 

Not described in 
sufficient detail 

Judgment: Allocation 
concealment 
 

□ High 
□ Low 
□ Unclear 

 
 
 
 
 
 
 
 
 
 
 

Domain Description High risk of bias Low risk of bias Unclear risk of bias Reviewer Assessment 
Reporting Bias State how the possibility of selective Reporting bias due to Selective outcome Insufficient information to Judgment: Selective 
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Selective 
reporting 

outcome reporting was examined by the 
authors and what was found. 
  
Reviewer Comments: 

selective outcome reporting. reporting bias not 
detected 

permit judgment of ‘Low 
risk’ or ‘High risk’. 
  
(It is likely that the 
majority of studies will fall 
into this category.) 

reporting 
 

□ High 
□ Low 
□ Unclear 

 
 
 

Other bias 
  
Other sources 
of bias 

Any important concerns about bias not 
addressed above. If particular 
questions/entries were pre-specified in the 
study's protocol, responses should be 
provided for each question/entry. 
  
Reviewer Comments: 
 
 
 
 

Bias due to problems not 
covered elsewhere in the 
table. 

No other bias detected 
 

There may be a risk of 
bias, but there is either: 

 Insufficient 
information to assess 
whether an important risk 
of bias exists; or 

 Insufficient 
rationale or evidence that 
an identified problem will 
introduce bias. 

Judgment: Other 
sources of bias 
 

□ High 
□ Low 
□ Unclear 
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Cochrane Collaboration modified tool for assessing risk of bias for RCT's, PART II  
Use this form to assess risk of bias for randomized controlled trials. 
  
Bias is assessed as a judgment (high, low, or unclear) for individual elements from five domains of bias (selection, performance, attrition, reporting, and other).  
 
Risk of selection, reporting, and other bias are assessed in the Quality Assessment Form Part I. Risk of performance, detection, and attrition bias are assessed 
using the Quality Assessment Form Part II. 
 
Using the guidance provided at the end of this form, select either "high", "low" or "unclear" for each judgment.  
 
Risk of bias for the domains in the Form Part II will be assessed for each main or class of outcomes. Please indicate the specific outcome and complete the 
assessment for each.  
REF ID:  
Outcome(s):  
 
 

Domain Description High risk of bias Low risk of bias Unclear risk of bias Reviewer 
Assessment 

Performance 
bias 
  
Blinding 
(participants 
and personnel) 

Described all measures used, if any, to blind study 
participants and personnel from knowledge of which 
intervention a participant received. Provided any 
information relating to whether the intended blinding 
was effective. 
  
Reviewer Comments: 
 
 

Performance bias due 
to knowledge of the 
allocated interventions 
by participants and 
personnel during the 
study. 
 

Blinding was likely 
effective. 

Not described in 
sufficient detail 
 

Judgment: 
Blinding 
(participants and 
personnel) 
 

□ High 
□ Low 
□ Unclear 

 
 

Detection bias 
  
Blinding 
(outcome 
assessment) 

Described all measures used, if any, to blind 
outcome assessors from knowledge of which 
intervention a participant received. Provided any 
information relating to whether the intended blinding 
was effective. 
  
Reviewer Comments: 

Detection bias due to 
knowledge of the 
allocated interventions 
by outcome assessors. 

Blinding was likely 
effective. 

Not described in 
sufficient detail 

Judgment: 
Blinding (outcome 
assessment) 
 

□ High 
□ Low 
□ Unclear 

 
 
 

 



D-8 
 

Domain Description High risk of bias Low risk of bias Unclear risk of bias Reviewer 
Assessment 

Attrition bias 
  
Incomplete 
outcome data 

Described the completeness of outcome data for 
each main outcome, including attrition and 
exclusions from the analysis. Stated whether 
attrition and exclusions were reported, the numbers 
in each intervention group (compared with total 
randomized participants), reasons for 
attrition/exclusions where reported. 
 
Reviewer Comments: 
 
 
 
 

Attrition bias due to 
amount, nature or 
handling of incomplete 
outcome data. 

Handling of 
incomplete 
outcome data was 
complete and 
unlikely to have 
produced bias 
 

Insufficient reporting 
of attrition/exclusions 
to permit judgment of 
‘Low risk’ or ‘High risk’ 
(e.g. number 
randomized not 
stated, no reasons for 
missing data 
provided) 

Judgment: 
Incomplete 
outcome data 
 

□ High 
□ Low 
□ Unclear 
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Quality Assessment Form for Systematic Reviews (AMSTAR) 
1. Was a priori design provided?  □ Yes □ No  

□ Can't answer  
□ Not applicable  

2. Was there duplicate study selection and data extraction?  □ Yes □ No  
□ Can't answer  
□ Not applicable  

3. Was a comprehensive literature search performed?  □ Yes □ No  
□ Can't answer  
□ Not applicable  

4. Was the status of publication (i.e. grey literature) used as an 
inclusion criterion?  

□ Yes □ No  
□ Can't answer  
□ Not applicable  

5. Was a list of studies (included and excluded) provided?  □ Yes □ No  
□ Can't answer  
□ Not applicable  

6. Were the characteristics of the included studies provided?  □ Yes □ No  
□ Can't answer  
□ Not applicable  

7. Was the scientific quality of the included studies assessed and 
documented?  

□ Yes □ No  
□ Can't answer  
□ Not applicable  

8. Was the scientific quality of the included studies used 
appropriately in formulating conclusions?  

□ Yes □ No  
□ Can't answer  
□ Not applicable  

9. Were the methods used to combine the findings of studies 
appropriate?  

□ Yes □ No  
□ Can't answer  
□ Not applicable  

10. Was the likelihood of publication bias assessed?  □ Yes □ No  
□ Can't answer  
□ Not applicable  

11. Was the conflict of interest included?  □ Yes □ No  
□ Can't answer  
□ Not applicable  
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Appendix E. Quality of the Literature 
 

Table E-1. Quality assessment of randomized controlled trials  

Author, Year Sequence 
Generation 

Allocation 
Concealment 

Selective 
Reporting 

Other Bias Blinding of 
Participants/ 

Personnel 

Blinding of 
Outcome 

Assessment 

Incomplete 
Outcome Data 

Quality 
Rating 

Durante 
20071 

Low 
 

Low 
 

Low 
 

Unclear 
 

High 
 

Unclear Low Fair 

Low=low risk of bias; High=high risk of bias  
 
 
Table E-2. Quality assessment of cohort studies 

Domain Selection    Comparability Outcome   Quality 
Rating 

Author, Year Representativeness 
of exposed cohort 

Selection of 
non-
exposed 
cohort 

Ascertainment 
of exposure 

Outcome of 
interest not 
present at 
start of 
study 

Comparability of 
cohorts 

Assessment 
of outcome 

Duration of 
follow-up  

Adequacy of 
follow-up of 
cohorts 

 

Sullivan 
20062 

- + + + + + + - Fair 
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Table E-3. Quality assessment of systematic reviews  
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Snider, 20113 + NR + - + + + + + - + Good 

Whittingham, 20114 + + + - + + + + NA - + Fair 

Wilcox, 20095 + + + + + + - NA + - - Poor 

Vernon-Roberts, 20076 + + + + NA NA NA NA NA NA + Good  

Sleigh, 20047 + + + + NA NA NA NA NA NA + Good 

Sleigh, 20048 + - + - + + - NA + - + Poor 

Samson-Fang, 20039 + NR + - + + + + + - NR Good  

NA=not applicable; NR=not reported/can’t answer +=yes, -=no, 
*Lists of excluded studies were typically not provided; however, we did not downgrade reviews on this criterion (given space limitations for most journals ) if we 
could infer that the investigators tracked included versus excluded studies.   
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Domain 
Selection bias 

& 
confounding 

Performance  
bias 

Attrition 
bias Detection bias Reporting bias 

Author, Year 

C
on

fo
un

di
ng

 a
nd

 m
od

ify
in

g 
va

ria
bl

es
 c

on
si

de
re

d 

Im
pa

ct
 o

f c
on

cu
rre

nt
 in

te
rv

en
tio

ns
 

ru
le

d 
ou

t 

V
ar

ia
tio

n 
co

m
pr

om
is

ed
 

co
nc

lu
si

on
s 

H
ig

h 
ra

te
 o

f a
ttr

iti
on

 

A
ttr

iti
on

 re
su

lte
d 

in
 g

ro
up

 
di

ffe
re

nc
es

 

O
ut

co
m

e 
as

se
ss

or
s 

bl
in

de
d 

In
cl

us
io

n/
ex

cl
us

io
n 

as
se

ss
ed

 w
ith

 
va

lid
 &

 re
lia

bl
e 

m
ea

su
re

s 

M
ea

su
re

s 
co

ns
is

te
nt

 a
cr

os
s 

al
l 

st
ud

y 
pa

rti
ci

pa
nt

s 

In
te

rv
en

tio
ns

 m
ea

su
re

d 
w

ith
 v

al
id

 &
 

re
lia

bl
e 

m
ea

su
re

s 

In
te

rv
en

tio
ns

 c
on

si
st

en
t a

cr
os

s 
al

l 
st

ud
y 

pa
rti

ci
pa

nt
s 

 

O
ut

co
m

es
 a

ss
es

se
d 

 w
ith

 v
al

id
 &

 
re

lia
bl

e 
m

ea
su

re
s 

O
ut

co
m

e 
as

se
ss

m
en

t c
on

si
st

en
t 

ac
ro

ss
 a

ll 
st

ud
y 

pa
rti

ci
pa

nt
s 

 

C
on

fo
un

de
rs

 a
ss

es
se

d 
w

ith
 v

al
id

 &
 

re
lia

bl
e 

m
ea

su
re

s 

C
on

fo
un

di
ng

 v
ar

ia
bl

es
 c

on
si

st
en

t 
ac

ro
ss

 a
ll 

st
ud

y 
pa

rti
ci

pa
nt

s 
 

A
cc

ou
nt

ed
 fo

r s
ec

ul
ar

 tr
en

ds
 &

 
re

gr
es

si
on

 to
 m

ea
n 

O
ut

co
m

es
  p

re
-s

pe
ci

fie
d 

 

H
ar

m
s 

pr
e-

sp
ec

ifi
ed

  

P
re

-s
pe

ci
fie

d 
ou

tc
om

es
 re

po
rte

d 

Adams, 201110 Yes No No Yes NR No No Yes Yes Yes Yes Yes Yes Yes No Yes No Yes 

Thomson, 201111 No Yes No No NA No No Yes Yes Yes Yes Yes No No No Yes No Yes 

Mahant 200912 Yes No No Yes NR No No Yes Yes No Yes Yes Yes Yes No Yes No Yes 

Cheung, 200613 No No No No NA No Yes Yes Yes Yes Yes Yes No No No Yes Yes Yes 

Sullivan, 200414-16 Yes No No Yes NR No Yes Yes Yes Yes Yes Yes Yes Yes No Yes No Yes 

Brant, 199917 Yes No Yes No NA No Yes Yes Yes Yes Yes Yes Yes Yes No Yes No Yes 

Rempel, 198818 Yes No NR Yes NR No Yes Yes Yes No Yes Yes Yes Yes No Yes No Yes 

Shapiro, 198619 Yes No No No NA No No Yes Yes Yes Yes Yes Yes Yes No Yes No Yes 
NA=not applicable, NR=not rated 
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