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Tools for assessing methodological quality or risk of bias in randomized controlled trials (RCTs)
and non-randomized studies (NRS) were reviewed. The van Tulder scale and Cochrane's
assessment of risk of bias are the two most useful methodological quality evaluation tools for
RCTs. Cochrane’s tool includes sequence generation, allocation of sequence concealment,
blinding, incomplete outcome data, selective outcome reporting, and other potential sources of
bias. The Cochrane Collaboration Group recommends the Downs and Black instrument and the
Newcastle-Ottawa Scale for evaluating the quality of NRS. In conclusion, this study offers useful
information to physicians about tools for assessing the quality of evidence in clinical guidelines.
Further research is needed to provide an essential core for evidence-based decision making
regarding levels and/or grades of recommendations.

Keywords: Jadad’s scale; van Tulder scale; Cochrane’s tool; Downs and Black instrument;
Newcastle-Ottawa Scale
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Tools for assessing quality and risk of bias by levels of evidence

Table 1. Quality assessment tools of randomized controlled trials

CONSORT checklist

Jadad van Tulder Cochrane Newell's SIGN NICE
[23] [24] [1] [25] [26] [27]

—_

. Title and abstract
- |dentification as a randomized trial in the title

« Structured summary of trial design, methods, results, and conclusions

2. Introduction
* background and objectives
3. Methods
« Trial design
* Participants
« Interventions
» Outcomes
« Sample size
» Randomization
« Sequence generation
+ Allocation concealment
* Implementation
« Blinding
« Statistical methods
4. Results

« Participant flow /numbers analysed/ drop outs
* Recruitment and follow-up
+ Baseline data
» Outcomes and estimation
» Ancillary analyses
* Harms
5. Discussion
« Limitations
* Generalisability
* Interpretation
6. Other information
* Registration
« Protocol
« Funding
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CONSORT, consolidated standards of reporting trials; SIGN, Scottish Intercollegiate Guidelines Network; NICE, National Institute for Health

and Clinical Excellence.
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Table 2. Jadad scale

ltem Maximum points Description

Randomization 2 + 1 point if randomization is mentioned

« 1 additional point if the method of randomization is appropriate

» Deduct 1 point if the method of randomization is  inappropriate (minimum 0)
Blinding 2 « 1 point if blinding is mentioned

+ 1 additional point if the method of blinding is appropriate

+ Deduct 1 point if the method of blinding is inappropriate (minimum 0)

An account of all patients 1 +The fate of all patients in the trial is known. If there are no data the reason is
stated

From Jadad AR, et al. Control ClinTrials 1996;17:1-12, Appendix with permission from Elsevier [23].

Table 3. van Tulder scale [24]

Criteria
A Was the method of randomization adequate? Yes/no/don’t know
B Was the treatment allocation concealed? Yes/no/don’t know
C Were the groups similar at baseline regarding the most important prognostic indicators? Yes/no/don’t know
D Was the patients blinded to the intervention? Yes/no/don’t know
E Was the care provider blinded to the intervention? Yes/no/don’t know
F Wias the timing of the outcome assessment in all groups similar? Yes/no/don’t know
G Were co-interventions avoided or similar? Yes/no/don’t know
H Was the compliance acceptable in all groups? Yes/no/don’t know
| Was the drop-out rate described and acceptable? Yes/no/don’t know
J Was the timing of the outcome assessment in all groups similar? Yes/no/don’t know
K Did the analysis include an intention-to-treat analysis? Yes/no/don’t know
& 24} AT, PA-UET AT, 22T FAEA e o Ao AE, Zeli RCT Fhel tiE 71 AZiE
TE2 ZAE tdellA] AL EQITt Deeks 5ol ofate] 74 S 7|ke 2 J)abE Aoloh28], el ubA )% Halo
HHE NRS Wb BFES la - W] Sk 1) A B 321070, SlRE e B 3 30, WaEg e
o] A 717 2 AFFEEL Table 59} 2ok, HlE ] ¥ 5 7, ek we] Eekacl @ Ag v
2 oA+ Downs and Black %7, Newcastle- 2o Bk & 67, 2| dR o 2 =93 F9t=7)
Ottawa # %, Reish, Thomas, 18]l Zaza 7} 759 o] I3k 3Hs 1)) =, 7l H w2770 AlReHE0 2 Al E o]
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Table 4. Cochrane’s assessment of risk of bias [1]

o

Item Criteria

Sequence Yes referring to a random number table, using a computer random number generator, coin tossing, shuffling

generation cards or envelopes, throwing dice, drawing of lots, minimization*

No 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

Allocation Yes central allocation (including telephone, web-based and pharmacy-controlled randomization), sequentially

concealment numbered drug containers of identical appearance, sequentially numbered, opaque, sealed envelo

pes

No using an open random allocation schedule(e.g. a list of random numbers), assignment envelopes were used
without appropriate safeguards, alternation or rotation, date of birth, case record number, any other explicitly

unconcealed procedure

Blinding Yes -+ No blinding, but the review authors judge that the outcome and the outcome measurement are 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;
« Either participants or some key study personnel were not blinded, but outcome assessment was blinded

and the non-blinding of others unlikely to introduce bias
No « No blinding or incomplete blinding, and the outcome or outcome measurement is likely to be infl
lack of blinding;
« Blinding of key study participants and personnel attempted, but likely that the blinding could have b

uenced by

een broken;

« Either participants or some key study personnel were not blinded, and the non-blinding of others likely to

introduce bias

Incomplete  Yes «No missing outcome data;
outcome + Reasons for missing outcome data unlikely to be related to true outcome

data » 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 among missing outcomes not enough to have a clinically

relevant impact on observed effect size;
» Missing data have been imputed using appropriate methods

No + 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 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 assig
randomization;

« Potentially inappropriate application of simple imputation

ned at

Selective Yes +The study protocol is available and all of the study’s pre-specified (primary and secondary) outcomes that
outcome are of interest in the review have been reported in the pre-specified way;
reporting «The study protocol is not available but it is clear that the published reports include all expected outcomes,

including those that were pre-specified
No - 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 r
such a study

eported for

Other Yes -« Had a potential source of bias related to the specific study design used; or

potential « Stopped early due to some data-dependent process (including a formal-stopping rule); or
threats to + Had extreme baseline imbalance; or

validity + Has been claimed to have been fraudulent; or

» Had some other problem
No + Insufficient information to assess whether an important risk of bias exists; or
- Insufficient rationale or evidence that an identified problem will introduce bias

“"Minimization may be implemented without a random element, and this is considered to be equivalent to being random.
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Table 5. Quality assessment tools of non-randomized studies

Evaluation criteria (Deeks et al. [21]) Downs and Black  Newcastle- Reishetal. Thomas Zazaetal.
) [28] Ottawa [29] [30] [31] [32]
1. Background
+ Background information provided
2. Sample
« Retrospective/prospective v
* Inclusion/exclusion criteria v v v
+ Sample size v v
« Representative v v v v v
3. Interventions
« Clear specification of interventions v v v
4. Outcomes
« Clear specification of outcomes v v
5. Creation of groups
« Generation of random sequence v v v v
+ Concealment of allocation v
» How allocation occurred v v
« Balance groups by design Vv v v v
6. Blinding
« Blind (or double-blind) administration v v
* Blind outcome assessment v v v v
7. Ascertainment
* Receipt of the intervention v v v v v
« Attributable outcomes v
8. Follow-up
* Equal follow-up between group v
« Completeness of follow-up v v v v v
9. Comparability
+ Baseline comparability assessed v v v v
* Prognostic factors identified v v v v
« Case-mix adjustment v v v v v
10. Analysis
* Intention-to-treat analysis v
« Appropriate analysis methods v v v v
11. Interpretation
* Appropriately based on results
« Assessed strength of evidence
+ Application/implications v
12. Presentation
- Completeness, clarity, structure v v
BHATFA AT 5 YO RCT AT /ol AT WK 5 9IS Hof JkTable 7A), TEE PPE 2
2= §It}H29]. Newcastle-Ottawa =+ SEA}-th &2 A+ SE NG FASE vlarbsA, 2ol Ay Gt tisl 9
Wiet Z5E A7 JEE S8kl F SR =2 7k dek(Table 7B).
Hol e}, WA-tlET A7) WlRRo et Rz WEL 2 gE0 ) 279) Aol L AT KR E
T A, BARET WP, Tela e Bele] il AlshES o] glizel, M w2/ kol i F2e] A4S
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Table 6. Downs and Black scale: checklist for measuring study quality [28]

Reporting: “Yes=1," “No=0"
Is the hypothe3|s/a|m/object|ve of the study clearly described?

. Are the main outcomes to be measured clearly described in the Introduction or Methods section?

. Are the characteristics of the patients included in the study clearly described ?

. Are the interventions of interest clearly described?

. Are the distributions of principal confounders in each group of subjects to be compared clearly described?
“Yes=2,” “Partially=1," “No=0"

. Are the main findings of the study clearly described?

. Does the study provide estimates of the random variability in the data for the main outcomes?

. Have all important adverse events that may be a consequence of the intervention been reported?

. Have the characteristics of patients lost to follow-up been described?

0. Have actual probability values been reported (e.g., 0.035 rather than <0.05) for the main outcomes except where the
probability value is less than 0.001?

arwN =

R eXe N Ne)]

” o« ” o«

External validity: “Yes=1,” “No=0,” “Unable to determine=0"

11. Were the subjects asked to participate in the study representative of the entire population from which they were recruited?

12. Were those subjects who were prepared to participate representative of the entire population from which they were recruited?

13. Were the staff, places, and facilities where the patients were treated, representative of the treatment the majority of patients
receive?

» ” «

Internal validity - bias: “Yes=1,” “No=0,” “Unable to determine=0"

14. Was an attempt made to blind study subjects to the intervention they have received ?

15. Was an attempt made to blind those measuring the main outcomes of the intervention?

16. If any of the results of the study were based on “ata dredging” was this made clear?

17 In trials and cohort studies, do the analyses adjust for different lengths of follow-up of patients, or in case-control studies, is
the time period between the intervention and outcome the same for cases and controls?

18. Were the statistical tests used to assess the main outcomes appropriate?

19. Was compliance with the intervention/s reliable?

20. Were the main outcome measures used accurate (valid and reliable)?

” o«

Internal validity - confounding (selection bias): “Yes=1,” “No=0,” “Unable to determine=0"

21. Were the patients in different intervention groups (trials and cohort studies) or were the cases and controls (case-control
studies) recruited from the same population?

22.\Were study subjects in different intervention groups (trials and cohort studies) or were the cases and controls (case-control
studies) recruited over the same period of time?

23. Were study subjects randomised to intervention groups?

24.\Was the randomised intervention assignment concealed from both patients and health care staff until recruitment was
complete and irrevocable?

25. Was there adequate adjustment for confounding in the analyses from which the main findings were drawn?

26. Were losses of patients to follow-up taken into account?

Power

27 Did the study have sufficient power to detect a clinically important effect where the probability value for a difference being
due to chance is less than 5% ? Sample sizes have been calculated to detect a difference of X% and y%.

Size of smallest intervention group

A 1<nl 0

B ni1-n2 1

C n3-n4 2

D nb-n6 3

E n7-n8 4

F n8+ 5
7} 2o Zo 3 )] K'S E 5 3lon], Hlarbe A B z2 B

ofl M= ol 2712] K& = 5= UL} E3] Newcastle-
Ottawa HEi 7] RO ofol7l wlwa (g He AT 92 el AV A 1AAL 93
2 oz Aol de ek o] 83 Axolrh, o 254 ARAT 2L V)2 ARE 2EF I
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Table 7A. Newcastle-Ottawa quality assessment scale: case-control studies [29]

NEWCASTLE - OTTAWA QUALITY ASSESSMENT SCALE CASE CONTROL STUDIES
Note: A study can be awarded a maximum of one star for each numbered item within the Selection and Exposure categories.
A maximum of two stars can be given for Comparability.

Selection

1) Is the case definition adequate?
a) yes, with independent validation %
b) yes, eg record linkage or based on self reports
¢) no description

2) Representativeness of the cases
a) consecutive or obviously representative series of cases %
b) potential for selection biases or not stated

3) Selection of controls
a) community controls %
b) hospital controls
¢) no description

4) Definition of controls
a) no history of disease (endpoint) %
b) no description of source

Comparability
1) Comparability of cases and controls on the basis of the design or analysis

a) study controls for (Select the most important factor.) %
b) study controls for any additional factor % (This criteria could be modified to indicate specific control for a second important
factor.)
Exposure

1) Ascertainment of exposure
a) secure record (eg surgical records) %
b) structured interview where blind to case/control status %
¢) interview not blinded to case/control status
d) written self report or medical record only
e) no description
2) Same method of ascertainment for cases and controls
a) yes %
b) no
3) Non-response rate
a) same rate for both groups %
b) non respondents described
c) rate different and no designation

l

oM AAE B A P, W AAE BuEe]  WAE A JE) P DTS BRI 3
S8 Aol AR 02 B 5 s % S PR A AL A7 el RslE ARAA U
Ao E AGET G B ALES BEHT AT 1w B Bas 71207 3o sfbol

PN

it

o
il

;
L

_n

=
S oleE HES SR de RAA PE o mebd & el 2T AR e oy
S A - Ao R Bl B 5 ek B3] St Pares AFEES B 4 Wk 289 5 9
o A% SAYE BAT RS DA UTAN AT & FAH £TES AEsa ) @) 4P BTE
OB o] AT AFEL /O PIAHS WOk F & WAe) ¥ 2 P vl A ATl chat 2
S R 2704 2 gL e O 12T 7ol 22 Wleb) S18 B ETRE van Tulder HE
FoluT Fasih RASY vadAg SL s 9 mm a& 29 2 97} el 499+ 9 ey
9 AP B DATFEE BA A PN ASE S A 9 APTAY 4L PR dol 83 ErEs

TAAR] 7t ETFES AAH R ARSI, o]F Tuof Downs and Black E—TL7P o, ﬂz}—tﬁiﬁ ATl A
A T2 AL Q= A 9] Aol b= Aol 7HAS]H 712 98l Newcastle-Ottawa ZEZE I Ag|A]
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Table 7B. Newcastle-Ottawa quality assessment scale: cohort studies [29]

NEWCASTLE - OTTAWA QUALITY ASSESSMENT SCALE COHORT STUDIES
Note: A study can be awarded 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

Selection
1) Representativeness of the exposed cohort
a) truly representative of the average (describe) in the community *
b) somewhat representative of the average in the community *

c) selected group of users eg nurses, volunteers
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 %
b) drawn from a different source
¢) no description of the derivation of the non exposed cohort
3) Ascertainment of exposure
a) secure record (eg surgical records) %
b) structured interview %
c) written self report
d) no description
4) Demonstration that outcome of interest was not present at start of study
a) yes %
b) no

Comparability
1) Comparability of cohorts on the basis of the design or analysis

a) study controls for (select the most important factor) %
b) study controls for any additional factor % (This criteria could be modified to indicate specific control for a second important
factor.)
Outcome

1) Assessment of outcome
a) independent blind assessment %
b) record linkage %
c) self report
d) no description
2) Was follow-up long enough for outcomes to occur
a) yes (select an adequate follow up period for outcome of interest) %
b) no
3) Adequacy of follow up of cohorts
a) complete follow up - all subjects accounted for %
b) subjects lost to follow up unlikely to introduce bias - small number lost- > ____ % (select an adequate %) follow up, or
description provided of those lost) %
c) follow up rate < ___ % (select an adequate %) and no description of those lost
d) no statement

FAtaL ek, 53] Tl 3 52 279 thgo] vl REFERENCES
Zk9] ATQlE RIS ) o)e] H Ut EFES AH3) y P Green S editors. Codrane handbok |
o = 1. Higgins JR Green S, editors. Cochrane handbook for syste-
Z-gate] v AT FolM e BH Tl =2 IAE matic reviews of interventions. Ver. 5.1.0. The Cochrane Colla-
S PR3, AT 5] S5} 7|2 vk dTEe] boration; 2011 [cited 2011 Jan 7. Available from: http:/Avww.
1] 20 ol o3 ATZ olxbalA SIALAR cochrane-handbook.org.
A& S
A7 g hdste] s A ke R oAb 2. Chalmers TC, Smith H Jr, Blackburn B, Silverman B, Schroe-
o] Q3 TR T8 F JEE V)E i nlHskE der B, Reitman D, Ambroz A. A method for assessing the
= - quality of a randomized control trial. Control Clin Trials 1981;
Zo] FF F a3k FAlott, 2:31-49.
3. Moher D, Jadad AR, Nichol G, Penman M, Tugwell P Walsh S.
Assessing the quality of randomized controlled trials: an anno-
SHAMR0]: RICIE ME; B E0 ME; A2 £, tated bibliography of scales and checklists. Control Clin Trials
CI2A o Sl 31 RIS QB M= 1995;16:62-73.
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