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Abstract
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To assess the short- and long-term effects of manual treatment and spinal rehabilitative exercise for 

the prevention of tension-type headache in adults.

BACKGROUND

Tension-type headache (TTH) is the second most common condition and the most common 

headache disorder worldwide, with global prevalence estimates ranging from 22% to 40% 

(Stovner 2007; Vos 2012; Global Burden of Disease Collaborators 2015). Although less 

disabling than migraine at the individual level, the societal burden of TTH is greater due to 

the higher prevalence and frequency of the condition (Stovner 2007). Across Europe, the 

total cost of TTH in adults is estimated at EUR21 billion, with indirect costs due to lost 

work productivity accounting for 92% of costs (Linde 2012). Most individuals (90%) utilize 

over-the-counter medications to manage the condition, with only 7% of patients reporting 

prescription medication use and less than 1% reporting prophylactic medication use 

(Lyngberg 2005). The use of medication for the management of TTH can be a concern due 

to potential side effects, including the development of medication overuse headache 

(Bendtsen 2010b). One quarter of medication overuse headache patients develop the 

condition in response to overtreatment of TTH (Jonsson 2011). Many TTH patients use 

physical treatments including spinal rehabilitative exercise (e.g. stretching, strengthening, 

motor control exercises) and manual treatments (e.g. spinal manipulation, mobilization, 

massage) as an alternative or adjunct to pharmacological management (Rasmussen 1992; 

Wells 2010).

Description of the condition

TTH typically presents as a bilateral, pressing or tightening headache pain that is mild to 

moderate in severity and not aggravated by physical activity (IHS 2013). TTH is 

distinguished from migraine by the absence of nausea/vomiting or the combination of light 

and sound sensitivity. TTH is classified by the International Headache Society (IHS) as 

either infrequent episodic, frequent episodic or chronic, based on frequency (< 1, 1 to 15, 

and > 15 days per month for 3 months, respectively) and may be associated with pericranial 

tenderness. Chronic TTH may be associated with mild nausea, light sensitivity 

(photophobia), or sound sensitivity (phonophobia) but any combination of these symptoms 

would lead to a diagnosis of migraine.

Description of the intervention

For the purpose of this review, manual treatment is defined as the therapeutic application of 

manual force and may include manipulation, mobilization, or massage primarily applied to 

the cervical spine and surrounding structures. Spinal manipulation is characterized by the 

application of a high-velocity, low-amplitude force resulting in motion slightly beyond the 

passive range of the targeted joint (Haldeman 2005; Evans 2010). Spinal mobilization is 

characterized by the application of low-velocity, variable-amplitude force resulting in 

motion within the passive range of the targeted joint (Haldeman 2005). Massage is 

characterized by the manipulation of muscles and other soft tissues of the body. Many 

distinct forms of massage therapy exist such as Swedish, structural, relaxation, myofascial or 

Leininger et al. Page 2

Cochrane Database Syst Rev. Author manuscript; available in PMC 2017 April 07.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



connective tissue release, and cross-friction massage. Trigger point therapy is another form 

of massage involving direct manual pressure to taut bands of myofascial tissue or ‘trigger 

points’ proposed to be responsible for local and referred pain (Simons 2008). Exercise 

therapy is defined as planned or structured physical activity to improve or maintain 

components of physical fitness (Caspersen 1985). For the purpose of this review, we will 

focus on spinal rehabilitative exercises for the improvement of spinal muscle strength, 

endurance, flexibility or motor control of the cervical spine. Spinal rehabilitative exercises 

may be implemented in one-on-one or group sessions.

How the intervention might work

The etiology of TTH is not entirely clear, but there is emerging evidence that dysfunction of 

the muscles and other structures in the cervical spine might contribute to the disorder 

(Fernandez-de-las-Penas 2007a; Fernandez-de-las-Penas 2007b; Watson 2012; Ashina 

2015). Central hypersensitivity of the nervous system is one possible model for chronic 

TTH, and ongoing pain generation from the muscles and other structures of the neck is a 

potential trigger for central sensitization (Fernandez-de-las-Penas 2007c; Bendtsen 2016). 

There is evidence that manual treatment and spinal rehabilitative exercise decrease 

nociceptive input from the cervical spine and surrounding musculature (Jull 2002; O’Leary 

2007; Coronado 2012) which may explain how these interventions can prevent TTH. There 

is also developing evidence that manual treatment modulates pain centrally through spinal 

and supraspinal mechanisms (Bialosky 2009; Pickar 2012; Bialosky 2014). The supraspinal 

mechanisms may be directly related to mechanical input into the spine, as well as 

expectancy, placebo, and other nonspecific effects. The effect of manual treatment on central 

pain processing mechanisms may provide an additional pathway for the reduction of TTH.

Why it is important to do this review

TTH is frequently self-managed with over-the-counter medications, but many patients also 

use non-pharmacological interventions including manual treatment and spinal rehabilitative 

exercise (Rasmussen 1992; Wells 2010). This protocol is one of a series of planned new 

reviews that will serve to update the original review (Bronfort 2004) to provide a 

comprehensive evaluation of the evidence regarding the efficacy of manual treatment and 

spinal rehabilitative exercise for TTH. We will compare our findings with those of other 

systematic reviews published after our original review (Lenssinck 2004; Biondi 2005; 

Fernandez-de-Las-Penas 2006; Bronfort 2010; Bryans 2011; Posadzki 2012; Gil-Martinez 

2013; Chaibi 2014; Clar 2014; Mesa-Jimenez 2015; Luedtke 2015). We will divide our 

previous review into three separate reviews, one for TTH, one for cervicogenic headache (in 

press), and one for migraine headache (Bronfort 2015). We will utilize risk of bias and 

quality of evidence assessments recommended by Cochrane for the updated systematic 

review (Higgins 2011).

OBJECTIVES

To assess the short- and long-term effects of manual treatment and spinal rehabilitative 

exercise for the prevention of tension-type headache in adults.
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METHODS

Criteria for considering studies for this review

Types of studies—We will only include randomized controlled trials (RCTs). We will 

exclude quasi-randomized studies (e.g., treatment allocation by date of birth, hospital record 

number, or alternation). Study reports in any language will be included. We will not exclude 

RCTs on the basis of methodological quality. We will conduct separate analyses for studies 

using only manual treatment or spinal rehabilitative exercise and studies combining the 

interventions.

Types of participants—We will include studies reporting on individuals aged 18 years 

and older with episodic, frequent episodic, or chronic tension-type headache (TTH) with or 

without pericranial tenderness, classified according to the International Headache Societies 

(IHS) 2013 criteria (IHS 2013). Some studies are anticipated to pre-date or not utilize the 

IHS classification system. Two review authors, including one neurologist (ML), will 

determine if studies pre-dating or not utilizing the IHS classification system can be classified 

as TTH using reported data (e.g. inclusion/exclusion criteria, diagnostic criteria, baseline 

clinical characteristics) (McCrory 2005). Studies including individuals with probable TTH 

or a mixture of headache disorders (e.g. both TTH and migraine) will be included if TTH or 

probable TTH is the predominant primary headache. Trials may include mixed populations 

of frequent episodic and chronic TTH patients. We will contact the authors of trials with 

mixed populations to acquire data for the frequent episodic and chronic TTH population 

separately. If we can not acquire data stratified by frequent episodic and chronic TTH, the 

mixed trial(s) will be analyzed separately.

Types of interventions—We will include studies assessing the effect of one or more 

types of manual treatment or spinal rehabilitative exercise primarily applied to the cervical 

spine and surrounding structures. Manual treatment can consist of spinal manipulation, 

mobilization, or massage techniques. Spinal rehabilitative exercise can consist of 

strengthening, stretching, or motor control exercises (including proprioceptive exercises). 

Interventions can be used alone or in combination with other active treatments (e.g. general 

physical therapy) but the manual treatment or spinal rehabilitative exercise must be the 

primary therapy assessed in the study. We will analyze single intervention studies (e.g. 

manual treatment or spinal rehabilitative exercise alone) independently from studies 

including a combination of therapies. In general, acceptable comparison groups will include 

placebo, no treatment (e.g., wait-list control), and any other type of active intervention.

Types of outcome measures—The primary and secondary outcome measures will 

follow the recommendations of the 2010 IHS guidelines on controlled trials of drugs in 

tension-type headache (TTH) (Bendtsen 2010a).

Primary outcomes—We will use: 1) patient-rated headache frequency measured in 

number of TTH days, and 2) area under the headache curve (i.e. headache index) as the 

primary outcome measures, as recommended by the 2010 guidelines on controlled trials of 

drugs in TTH (Bendtsen 2010a).
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Secondary outcomes—We will include the following secondary outcomes, if available: 

headache intensity, duration, headache disability (e.g. headache disability index (HDI)), 

analgesic use, quality of life, or other pain or disability patient-reported outcomes. We will 

report responder rates of patients achieving 30% and 50% improvement in the primary 

outcome measures along with number needed to treat for an additional beneficial outcome 

(NNTB), if available (Bendtsen 2010a). Data on costs, cost-effectiveness, and adverse 

events, if available, will also be reported in the review. For adverse events, we will describe 

the collection methods used (active/passive surveillance), the definition of adverse events, 

the proportion of people reporting adverse and serious adverse events, and the number of 

withdrawals from treatment due to adverse events.

Timing of outcome assessments—Short-term follow up will be defined as outcomes 

evaluated up to 3 months after randomization. Medium-term follow up will be defined as 

outcomes evaluated between 3 months and 1 year after randomization. Long-term follow up 

will be defined as outcomes evaluated 1 year or later after randomization. In the event that 

multiple outcome assessments are reported within a single study, the assessments closest to 

3, 6, and 12 months after randomization will be used for the short-, medium-, and long-term 

analyses.

Search methods for identification of studies

Electronic searches—We will search the following databases without language 

restrictions.

• The Cochrane Central Register of Controlled Trials (CENTRAL) (via the 

Cochrane Library)

• MEDLINE (via Ovid)

• EMBASE (via Ovid)

• CINAHL (EBSCO)

• ISI Web of Science: Science Citation Index

• Dissertation Abstracts

• BIOSIS (ISI)

• MANTIS

• Index to Chiropractic Literature

• Chiropractic Research Archives/Abstracts Collection

• Physiotherapy Evidence Database (PEDro)

• LILACS

In MEDLINE, a published search strategy for identifying RCTs (Lefebvre 2011) will be 

applied in combination with specific search terms, without language restriction (Appendix 

1). The full MED-LINE search strategy will be adapted for use in the other electronic 
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databases. If multiple publications reporting different aspects of the same trial are located, 

we will include all publications for assessment.

Searching other resources—We will perform forward and backward citation tracking 

of studies included in the review to try to identify additional studies that may qualify for this 

review. In addition, we will search the following trial registries for completed and ongoing 

studies.

• Clinical Trials.gov (www.clinicaltrials.gov)

• Meta-Register of Controlled Trials (mRCT) ( www.controlled-trials.com/

mrct)

• World Health Organization’s (WHO) International Clinical Trials Registry 

Platform (ICTRP) (apps.who.int/trialsearch/)

Horizon estimation will be attempted after the second and subsequent searches to estimate 

how many articles are missing with 95% confidence intervals (CIs) using Poisson regression 

(Kastner 2007).

Data collection and analysis

Selection of studies—Two authors (BL, GB) will independently select trials to be 

included in the review based on the explicit inclusion criteria. The authors are too familiar 

with the relevant RCTs to conduct blinded reviews. The two authors will resolve differences 

in the results of selection by discussion; a third review author will be consulted if 

disagreements cannot be resolved. Prior to resolution of disagreements, we will calculate 

agreement between authors. We will select articles initially on the basis of their abstracts; if 

a determination cannot be made based on the abstracts, we will retrieve the full articles for 

review. Authors responsible for the conduct of an RCT considered for inclusion will not 

participate in decisions regarding inclusion/exclusion or quality assessment of their trial. We 

will include a Preferred Reporting Items for Systematic Reviews and Meta-Analyses 

(PRISMA) flow chart in the full review which will show the status of identified studies 

(Moher 2009) as recommended in Part 2, Section 11.2.1 of the Cochrane Handbook 
(Higgins 2011). We will include studies in the review irrespective of whether measured 

outcome data are reported in a ‘usable’ way.

Data extraction and management—We will record explicit information about patient 

demographics, type of tension -type headache (TTH), clinical characteristics, interventions, 

and outcome measures using standardized abstracting forms. Key intervention information 

as described by the template for intervention description and replication (TIDieR) checklist 

will be recorded (Hoffmann 2014). Two non-blinded review authors (BL, JS) will 

independently extract and record relevant data from each article. Similar headache outcome 

constructs (e.g. intensity, frequency) will likely be measured on different scales (e.g. 

intensity of 0 to 10, 0 to 100 or frequency per 7, 14 or 28 days). We will normalise outcomes 

to a common 0 to 100 scale (also referred to as a percentage point scale) to facilitate analysis 

using mean differences, a more clinically-intuitive measure than standardized mean 

differences. Headache intensity measured on a 0 to 3 scale will be considered separately. 
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Headache frequency outcomes will be converted to a 4 week (28 day) period. We will use 

standardized mean differences (SMDs) for outcomes measuring the same underlying 

construct using distinct items (e.g. disability measured with different individual questions). 

We will enter data into Review Manager 5 (RevMan 2014) to create normalized mean 

difference (MD) scores and SMD scores. We will attempt to contact authors if there is 

uncertainty about important aspects of methods or data in the published report.

Assessment of risk of bias in included studies—This review will transition from the 

quality assessment tool used in the previous review to the ‘Risk of bias’ assessment 

recommended by Cochrane. At least two authors (BL, GB) will independently assess the 

risk of bias of each included outcome per study. Differences in ratings will be resolved by 

discussion between the two review authors; a third author (MH) will be consulted if 

disagreements cannot be resolved. Prior to resolution of disagreements, we will calculate 

agreement between authors. We will assess the following seven domains for risk of bias:

1. random sequence generation;

2. concealment of treatment allocation;

3. blinding of participants and/or personnel (blinding of treatment providers 

is not possible for clinical trials investigating manual treatment or spinal 

rehabilitative exercise);

4. blinding of outcome assessment;

5. incomplete outcome data: withdrawal/drop-out rate and intention-to-treat 

analysis;

6. selective outcome reporting;

7. other bias: similar at baseline, similar co-interventions, acceptable 

compliance, similar timing of assessment.

Outcomes from individual studies will not be excluded from further analyses based on the 

results of ‘Risk of bias’ assessments. We will rate each domain as ‘low risk’, ‘high risk’, or 

‘unclear risk’ based on the criteria recommended in the Cochrane Handbook (Higgins 2011) 

and outlined in Appendix 2. In addition, we will assess the quality of each outcome using 

the Oxford quality scale (Jadad 1996).

‘Risk of bias’ assessments can vary among authors of Cochrane reviews, and the Cochrane 
Handbook does not specify how review authors should summarize overall risk of bias for a 

particular outcome (Furlan 2009; Higgins 2011). We will use the following operational 

definitions when judging individual outcomes within studies for overall risk of bias.

We will judge outcomes for individual studies scoring ≥ 3/5 on the Oxford scale (Jadad 

1996) as low risk of bias if the remaining domains recommended in the Handbook, but not 

assessed by the Oxford scale (i.e. allocation concealment, selective outcome reporting, other 

risk of bias) have no more than one rating of unclear risk of bias. Outcomes scoring ≥ 3/5 on 

the Oxford scale, but with either high risk of bias in one domain or unclear risk of bias in 

two domains not assessed by the Oxford scale will be considered moderate risk of bias. All 
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outcomes failing to meet the criteria for low or moderate risk of bias will be characterized as 

high risk of bias.

Measures of treatment effect—We will use mean differences (MDs) and standardized 

mean differences (SMDs) as the effect measures for continuous outcomes. We will compute 

SMDs as described by Cohen (Cohen 1988) and Glass (Glass 1981): difference in treatment 

and control group means divided by the pooled standard deviation. Correction for SMD 

estimate bias, associated with small sample sizes (n < 50), will be accomplished using the 

method described by Hedges and Olkin (Hedges 1985). For dichotomous outcomes, we will 

calculate risk differences (RDs) and number needed to treat for an additional beneficial 

outcome (NNTB). We will assess the clinical importance by following the guidance by the 

IMMPACT group (Dworkin 2009). Determination of the clinical importance of between-

group mean differences has not been well-standardized; however, we will facilitate 

interpretation by considering many factors in aggregate, including the magnitude of group 

differences, responder analyses, (e.g. 50% improvement), type of comparison, durability of 

treatment effect, intervention safety and tolerance, cost, and patients’ ability to adhere to 

treatment.

Unit of analysis issues—For studies that include three or more interventions, we will 

combine the comparison groups in the meta-analysis to allow for one ‘pair-wise’ 

comparison, if clinically possible. This will prevent double counting the participants in the 

manual treatment or spinal rehabilitative exercise group. Cross-over studies will be included 

in the review; however, only data from the first period of the trial prior to the cross-over will 

be analyzed. For cluster randomized trials, we will include the direct treatment effect 

estimate if the trial author(s) properly accounted for the clustered design within the analysis. 

If the clustered design is not appropriately accounted for in the analysis, we will treat the 

individual clusters as the unit of analysis.

Dealing with missing data—We will contact the corresponding author of clinical trials 

with unclear reporting of trial methodology or results, for additional information. If we are 

unable to secure additional information pertaining to study results, we will use the following 

strategy for dealing with missing data. Where data are reported in a graph and not in a table, 

we will estimate the means and standard deviations (SDs). If the SD for follow-up 

measurements is missing, the SD for that measure at baseline will be used for subsequent 

follow-up measurements. When SDs are not reported, these will be estimated from the 

confidence intervals if possible. In the absence of these statistics, SDs will be calculated 

from T scores, P values, and F values, provided sample sizes are given (Higgins 2011). 

Finally, if no measure of variation is reported anywhere in the text, the SD will be estimated 

based upon other studies with a similar population and risk of bias.

Assessment of heterogeneity—Prior to calculation of a pooled effect measure, we will 

assess the reasonableness of pooling on clinical grounds. The possible sources of clinical 

heterogeneity to be considered are: patient population (i.e. frequent episodic, chronic, or 

mixed TTH), intervention (types of manual treatment or supervised rehabilitative exercises), 

comparison group (i.e. active comparison, placebo/sham, wait list), outcomes (e.g. 
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frequency, intensity, area under the headache curve), and follow-up time point (i.e. short-

term, medium-term, long-term). If pooling seems appropriate on clinical grounds, we will 

then test for statistical heterogeneity across studies using Chi2 and the I2 statistic (proportion 

of variation between studies due to heterogeneity).

Assessment of reporting biases—We will use funnel plots as one tool for assessing 

potential publication bias when 10 or more studies are included in an analysis. Publication 

bias is just one possible explanation for funnel plot asymmetry (Higgins 2011). Selective 

outcome reporting, publication location, poor methodological design, and heterogeneity of 

treatment effects are other possible reasons for funnel plot asymmetry (Higgins 2011). We 

will also consider the number and size of published clinical trials in addition to evidence of 

smaller treatment effects in unpublished trials located by our search strategy.

Data synthesis—For the main analyses, we will pool outcomes with low or moderate risk 

of bias by type of intervention (i.e. manual therapy, exercise therapy, combined manual and 

exercise therapy), tension-type headache (TTH) frequency (frequent episodic, chronic, 

mixed), and comparison (i.e. active comparison, placebo/sham, wait list) using random-

effects models in Review Manager, version 5.3 (RevMan 2014). If outcomes with low or 

moderate risk of bias are not available, we will pool outcomes with high risk of bias. If I2 ≥ 

50% (Higgins 2002), we will acknowledge the difficulty of making inference from pooled 

estimates and emphasize individual trial results using best-evidence synthesis methodology. 

We will assess the quality of the body of the evidence and synthesize the findings of 

multiple studies using the Grading of Recommendations, Assessment, Development and 

Evaluation (GRADE) approach (Higgins 2011; GRADEpro GDT 2015). We will use the 

GRADE approach for all outcomes, independent of the decision to pool trials for meta-

analysis. Domains that may decrease the quality of the evidence are:

1. the study design;

2. risk of bias;

3. consistency of results;

4. directness (generalizability);

5. precision (sufficient data);

6. publication bias.

Domains that may increase the quality of the evidence are:

1. large magnitude of effect;

2. all residual confounding would have reduced the observed effect (true 

effect underestimated);

3. a dose-response gradient is evident.

High-quality evidence is defined as outcomes from RCTs with low risk of bias that provide 

consistent, direct, and precise results for the outcome. The quality of the evidence will be 

reduced by one level for each of the six domains not met, or increased by one level for each 
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of three factors. If only studies with high risk of bias are present for a given outcome, the 

quality of evidence will decrease by two levels for the ‘Risk of bias’ domain. Further details 

are provided in Appendix 3.

• High-quality evidence: Further research is very unlikely to change our 

confidence in the estimate of effect. There are consistent findings among 

75% of RCTs with low risk of bias that are generalizable to the population 

in question. There are sufficient data, with narrow confidence intervals. 

There are no known or suspected reporting biases. (All of the domains are 

met.)

• Moderate-quality evidence: Further research is likely to have an 

important impact on our confidence in the estimate of effect and may 

change the estimate. (One of the domains is not met.)

• Low quality evidence: Further research is very likely to have an important 

impact on our confidence in the estimate of effect and is likely to change 

the estimate. (Two of the domains are not met or only high risk of bias 

studies are included.)

• Very low quality evidence: We are very uncertain about the estimate. 

(Three of the domains are not met.)

We also will consider adverse events and costs to place the results into a larger clinical 

context.

Subgroup analysis and investigation of heterogeneity—Subgroup analyses are 

planned to assess the influence of type of manual therapy (manipulation, mobilization, 

massage, mixed), and exercise therapy (strengthening, stretching, motor control, mixed) on 

the overall results. In addition, the impact of the presence of pericranial tenderness will also 

be assessed in a subgroup analysis. We will emphasize the subgroup analyses in the narrative 

because of their different interpretations.

Sensitivity analysis—We will include outcomes with a high risk of bias in the main 

analyses as a sensitivity analysis. In addition, we will reclassify outcomes originally rated as 

low risk of bias, but containing domains rated as unclear, as moderate risk of bias. Data 

synthesis will then be repeated and the new quality of evidence ratings will be compared 

with the original ones.

‘Summary of findings’ table—We will present results for primary outcomes using 

‘Summary of findings’ tables from the GRADE system (GRADEpro GDT 2015). Strength 

of evidence findings for secondary outcomes will be reported within forest plots. We will 

report the number of studies and participants addressing each outcome, the magnitude of 

treatment effect, the overall quality, and reasons for up-or downgrading the evidence.
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Appendix 1. MEDLINE Ovid search strategy

1. exp Headache Disorders/

2. Headache/

3. (migrain* or headache* or cephalgi* or cephalalgi*).mp.

4. 1 or 2 or 3

5. exp Exercise/

6. exp Physical Therapy Modalities/

7. exp Physical Medicine/

8. Osteopathic Medicine/

9. Chiropractic/

10. (manual* adj5 (treat* or therap*)).mp.

11. ((spine or spinal) adj5 (manipulat* or mobili*)).mp.

12. (trigger point adj5 therap*).mp.
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13. (exercis* or strength* or aerobic* or yoga or pilates or tai chi or tai ji or 

stretch* or danc*).mp.

14. (massag* or reflexology or physiotherap* or physical therap* or 

acupressure or osteopath* or chiropract* or shiatsu or kinesiology or 

((cranio sacral or craniosacral) and therap*)).mp.

15. 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14

16. randomized controlled trial.pt.

17. controlled clinical trial.pt.

18. randomized.ab.

19. placebo.ab.

20. drug therapy.fs.

21. randomly.ab.

22. trial.ab.

23. groups.ab.

24. 16 or 17 or 18 or 19 or 20 or 21 or 22 or 23

25. exp animals/ not humans.sh.

26. 24 not 25

27. 4 and 15 and 26

key:

mp=protocol supplementary concept, rare disease supplementary concept, title, 

original title, abstract, name of substance word, subject

heading word, unique identifier

pt=publication type

ab=abstract

sh=subject heading

ti=title

Appendix 2. Operational criteria for risk of bias assessment

RANDOM SEQUENCE GENERATION
Selection bias (biased allocation to interventions) due to inadequate generation of a randomised sequence.

Criteria for a 
judgement of ’Low 
risk’ of bias.

The investigators describe a random component in the sequence
generation process such as:

• Referring to a random number table;

• Using a computer random number generator;

• Coin tossing;

Leininger et al. Page 15

Cochrane Database Syst Rev. Author manuscript; available in PMC 2017 April 07.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



RANDOM SEQUENCE GENERATION
Selection bias (biased allocation to interventions) due to inadequate generation of a randomised sequence.

• Shuffling cards or envelopes;

• Throwing dice;

• Drawing of lots;

• Minimization*.

*Minimization may be implemented without a random element,
and this is considered to be equivalent to being random

Criteria for the 
judgement of ’High 
risk’ of bias.

The investigators describe a non-random component in the se-
quence generation process. Usually, the description would involve
some systematic, non-random approach, for example:

• Sequence generated by odd or even date of birth;

• Sequence generated by some rule based on date (or day) of 
admission;

• Sequence generated by some rule based on hospital or clinic record 
number.

Other non-random approaches happen much less frequently than
the systematic approaches mentioned above and tend to be ob-
vious. They usually involve judgement or some method of non-
random categorization of participants, for example:

• Allocation by judgement of the clinician;

• Allocation by preference of the participant;

• Allocation based on the results of a laboratory test or a series of tests;

• Allocation by availability of the intervention.

Criteria for the 
judgement of ’Unclear 
risk’ of bias.

Insufficient information about the sequence generation process to
permit judgement of ‘Low risk’ or ‘High risk

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

Criteria for a 
judgement of ’Low 
risk’ of bias.

Participants and investigators enrolling participants could not
foresee assignment because one of the following, or an equivalent
method, was used to conceal allocation:

• Central allocation (including telephone, web-based and pharmacy-
controlled randomization);

• Sequentially numbered drug containers of identical appearance;

• Sequentially numbered, opaque, sealed envelopes.

Criteria for the 
judgement of ’High 
risk of bias.

Participants or investigators enrolling participants could possibly
foresee assignments and thus introduce selection bias, such as al-
location based on:

• Using an open random allocation schedule (e.g. a list of random 
numbers);

• Assignment envelopes were used without appropriate safeguards (e.g. 
if envelopes were unsealed or nonopaque or not sequentially 
numbered);

• Alternation or rotation;

• Date of birth;

• Case record number;
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RANDOM SEQUENCE GENERATION
Selection bias (biased allocation to interventions) due to inadequate generation of a randomised sequence.

• Any other explicitly unconcealed procedure.

Criteria for the 
judgement of ’Unclear 
risk of bias.

Insufficient information to permit judgement of ‘Low risk or
‘High risk. This is usually the case if the method of concealment
is not described or not described in sufficient detail to allow a def-
inite judgement - for example if the use of assignment envelopes is
described, but it remains unclear whether envelopes were sequen-
tially numbered, opaque and sealed

BLINDING OF PARTICIPANTS AND PERSONNEL
Performance bias due to knowledge of the allocated interventions by participants and personnel during the 
study.

Criteria for a 
judgement of ’Low 
risk’ of bias.

Any one of the following:

• No blinding or incomplete blinding, but the review authors judge that 
the outcome is not likely to be influenced by lack of blinding;

• Blinding of participants and key study personnel ensured, and 
unlikely that the blinding could have been broken.

Criteria for the 
judgement of ’High 
risk’ of bias.

Any one of the following:

• No blinding or incomplete blinding, and the outcome is likely to be 
influenced by lack of blinding;

• Blinding of key study participants and personnel attempted, but likely 
that the blinding could have been broken, and the outcome is likely to 
be influenced by lack of blinding.

Criteria for the 
judgement of ’Unclear 
risk of bias.

Any one of the following:

• Insufficient information to permit judgement of ’Low risk or ‘High 
risk’;

• The study did not address this outcome.

BLINDING OF OUTCOME ASSESSMENT
Detection bias due to knowledge of the allocated interventions by outcome assessors.

Criteria for a 
judgement of ’Low 
risk of bias.

Any one of the following:

• No blinding of outcome assessment, but the review authors judge that 
the outcome measurement is not likely to be influenced by lack of 
blinding;

• Blinding of outcome assessment ensured, and unlikely that the 
blinding could have been broken.

Criteria for the 
judgement of ’High 
risk of bias.

Any one of the following:

• No blinding of outcome assessment, and the outcome measurement is 
likely to be influenced by lack of blinding;

• Blinding of outcome assessment, but likely that the blinding could 
have been broken, and the outcome measurement is likely to be 
influenced by lack of blinding.

Criteria for the 
judgement of ’Unclear 
risk of bias.

Any one of the following:

• Insufficient information to permit judgement of ’Low risk or ‘High 
risk’;
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RANDOM SEQUENCE GENERATION
Selection bias (biased allocation to interventions) due to inadequate generation of a randomised sequence.

• The study did not address this outcome.

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

Criteria for a 
judgement of ’Low 
risk of bias.

Any one of the following:

• No missing outcome data;

• Reasons for missing outcome data unlikely to be related to true 
outcome (for survival data, censoring unlikely to be introducing bias);

• Missing outcome data balanced in numbers across intervention 
groups, with similar reasons for missing data across groups;

• For dichotomous outcome data, the proportion of missing outcomes 
compared with observed event risk not enough to have a clinically 
relevant impact on the intervention effect estimate;

• For continuous outcome data, plausible effect size (difference in 
means or standardized difference in means) among missing outcomes 
not enough to have a clinically relevant impact on observed effect 
size;

• Missing data have been imputed using appropriate methods.

Criteria for the 
judgement of ’High 
risk’ of bias.

Any one of the following:

• Reason for missing outcome data likely to be related to true outcome, 
with either imbalance in numbers or reasons for missing data across 
intervention groups;

• For dichotomous outcome data, the proportion of missing outcomes 
compared with observed event risk enough to induce clinically 
relevant bias in intervention effect estimate;

• For continuous outcome data, plausible effect size (difference in 
means or standardized difference in means) among missing outcomes 
enough to induce clinically relevant bias in observed effect size;

• ‘As-treated’ analysis done with substantial departure of the 
intervention received from that assigned at randomization;

• Potentially inappropriate application of simple imputation.

Criteria for the 
judgement of ’Unclear 
risk’ of bias.

Any one of the following:

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

• The study did not address this outcome.

SELECTIVE REPORTING
Reporting bias due to selective outcome reporting.

Criteria for a 
judgement of ’Low 
risk of bias.

Any of the following:

• The study protocol is available and all of the study’s pre-specified 
(primary and secondary) outcomes that are of interest in the review 
have been reported in the pre-specified way;

• The study protocol is not available but it is clear that the published 
reports include all expected outcomes, including those that were pre-
specified (convincing text of this nature may be uncommon).
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RANDOM SEQUENCE GENERATION
Selection bias (biased allocation to interventions) due to inadequate generation of a randomised sequence.

Criteria for the 
judgement of ’High 
risk of bias.

Any one of the following:

• Not all of the study’s pre-specified primary outcomes have been 
reported;

• One or more primary outcomes is reported using measurements, 
analysis methods or subsets of the data (e.g. subscales) that were not 
pre-specified;

• One or more reported primary outcomes were not pre-specified 
(unless clear justification for their reporting is provided, such as an 
unexpected adverse effect);

• One or more outcomes of interest in the review are reported 
incompletely so that they cannot be entered in a meta-analysis;

• The study report fails to include results for a key outcome that would 
be expected to have been reported for such a study.

Criteria for the 
judgement of ’Unclear 
risk’ of bias.

Insufficient information to permit judgement of ‘Low risk or
‘High risk’. It is likely that the majority of studies will fall into this category

OTHER BIAS
Bias due to problems not covered elsewhere in the table.

Criteria for a 
judgement of ’Low 
risk’ of bias.

The study appears to be free of other sources of bias.

Criteria for the 
judgement of ’High 
risk of bias.

There is at least one important risk of bias. For example, the study:

• Had a potential source of bias related to the specific study design 
used; or

• Has been claimed to have been fraudulent; or

• Had some other problem.

Criteria for the 
judgement of ’Unclear 
risk of bias.

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.

Appendix 3. GRADE criteria

Factors that may decrease the overall quality of the evidence

1. Study design

• Downgrade 2 levels - Observational study design (Note: 

Only RCTs are included within the review, so the evidence 

will not be downgraded for study design).

2. Risk of bias

• Downgrade 1 level - Less than 75% of information is from 

studies with low risk of bias.
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• Downgrade 2 levels - Most information (≥ 75%) is from 

studies with high risk of bias.

3. Inconsistency

• Downgrade 1 level - Substantial amount of heterogeneity 

which impact the interpretation of results (e.g. wide 

variability of point estimates across studies; minimal or no 

overlap of confidence intervals; large I2). Heterogeneity is 

acceptable if it is due to variability in the size of treatment 

benefits across studies.

4. Indirectness

• Downgrade 1 level - Indirect evidence from a single 

population, intervention, comparison, or outcome measure 

not specified in the review (Note: Populations, 

interventions, comparison interventions, and outcome 

measures not specified in the inclusion criteria for the 

review will be excluded, so the evidence will not be 

downgraded for indirectness)

• Downgrade 2 levels - Indirect evidence from more than 

one population, intervention, comparison, or outcome 

measure not specified in the review (Note: Populations, 

interventions, comparison interventions, and outcome 

measures not specified in the inclusion criteria for the 

review will be excluded, so the evidence will not be 

downgraded for indirectness).

5. Imprecision

• Downgrade 1 level - The confidence interval includes 

evidence for and against treatment benefit and the optimal 

information size was not met. For the analysis of a 

continuous outcome, using an α level of 0.05, a β of 0.20, 

and an effect size of 0.20 standard deviations, a total 

sample size of approximately 400 is required. For the 

analysis of a dichotomous outcome, using an α level of 

0.05, a β of 0.20, a control group probability of 0.45, and a 

risk difference of 0.10, a total sample size of 

approximately 800 is required.

6. Publication bias

• Downgrade 1 level - Publication bias is suspected from 

asymmetry in funnel plot analyses, the number of small 

published trials with large treatment effects, or evidence of 

smaller treatment effects in unpublished studies.
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Factors that may increase the overall quality of the evidence

(Note: These factors were incorporated into GRADE for observational study designs and 

will not be used to increase the quality of the evidence from RCTs)

1. Large magnitude of effect;

2. All residual confounding would have reduced the observed effect (true 

effect underestimated);

3. A dose-response gradient is evident.

Leininger et al. Page 21

Cochrane Database Syst Rev. Author manuscript; available in PMC 2017 April 07.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript


	Abstract
	BACKGROUND
	Description of the condition
	Description of the intervention
	How the intervention might work
	Why it is important to do this review

	OBJECTIVES
	METHODS
	Criteria for considering studies for this review
	Types of studies
	Types of participants
	Types of interventions
	Types of outcome measures
	Primary outcomes
	Secondary outcomes
	Timing of outcome assessments

	Search methods for identification of studies
	Electronic searches
	Searching other resources

	Data collection and analysis
	Selection of studies
	Data extraction and management
	Assessment of risk of bias in included studies
	Measures of treatment effect
	Unit of analysis issues
	Dealing with missing data
	Assessment of heterogeneity
	Assessment of reporting biases
	Data synthesis
	Subgroup analysis and investigation of heterogeneity
	Sensitivity analysis
	‘Summary of findings’ table


	References
	Appendix 1. MEDLINE Ovid search strategy
	Appendix 2. Operational criteria for risk of bias assessment
	Table T1
	Appendix 3. GRADE criteria

