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Paper 1

Arch Osteoporos (2015) 10: 1
DO 10.1007/511657-015-0203-x

ORIGINAL ARTICLE

Vertebral fracture prevalence in black and white South
African women

Magda Conradie - Maria M. Conradie - Alan T. Scher -
Martin Kidd - Stephen Hough

First paper to estimate prevalence of vertebral fractures in Southern Africa




Prevalence of vertebral fractures in Europe

Women 25% Men
18%
10%
5%
50-54 75-79 50-54 75-79 years
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Back Pain and Vertebral Fractures

Amongst 7223 women aged 65+

No. of fractures Back pain Disability by back pain
0 23% 15%
1 41% 28%
2 52% 63%

Nevitt et al, Ann Intern Med, May 1998 SOF. US women. @M C@D




Vertebrae are trabecular rich

15t Lumbar
vertebra
anterior
wedge
fracture

Normal Osteoporotic

trabecular trabecular
bone bone

* Attitude: ‘Everyone’ has back pain
* 66% with osteoporotic vertebral #s are ‘asymptomatic’

* Incidental vertebral fractures on imaging studies are |
common (9.5% to 35%), often unreported (40 to 95%)




Normal
(Grade 0)

Vertebral
Fracture
Grading

Biconcave deformity Crush deformity

Mild fracture
(Grade 1)

Moderate fracture
(Grade 2)

Severe fracture
(Grade 3)

[1

"slight angulation of the superior endplate which may represent a superior endplate fracture’
"minor depression of the superior end plate”
"superior end plate indentation®

"wedge deformity” "vertebral deformity”

3

BN Universicy of "wedge collapse” "minimal anterior wedging” "probably a little loss of height” d‘ :




Normal
(Grade 0)

Vertebral
Fracture
Grading

220% decrease in vertebral height = vertebral fracture

Biconcave deformity Crush deformity

Mild fracture
(Grade 1)

Moderate fracture
(Grade 2)

Severe fracture
(Grade 3)

"slight angulation of the superior endplate which may represent a superior endplate fracture®
"minor depression of the superior end plate”
"superior end plate indentation®

"wedge deformity” "vertebral deformity*
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Questions to consider...

Did the study address a clear research question?
Are the aims clear specified?
What is the study design?
Are the methods appropriate to answer the study question?
Is the approach to study recruitment appropriate?
Are the collected data valid?
Are any data at risk of measurement error? Are measures reliable and reproducible?
How have the authors addressed confounding?
. What bias could have been introduced by methods used/ what approaches were made to minimise bias?
10 Are case definitions clear and correct?
11.Are the methods sufficiently detailed that you could reproduce this study?
12.Do the results answer the study questions?
13.What are the principal findings?
14.How were those who declined to participate managed?
15.Do you believe the results?
16.Can the results be applied to the local population?
17.Do the results fit with other available evidence?
18.What are the implications of these results?
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Table 1 Charactenstics of black women and white women by prevalent vertebral fracture status

Black White

No fracture Fracture No fracture Fracture
N (%) 80 (91 %) 8 (9 %) 96 (95 %) 5 (5 %)
Age (yrs) 55.2+10.7 56.5+7.5%** 53.5+11.0 67.0+14.3*
Weight (kg) 86+19.1 75.3+14.1 T04+15.0%* 703+18.7
Height (cm) 160+6.3 160+3.9 164369 160.8+11.7
BMI (kg/cm’) 34479 3046.1 26L5.4%% 27457
Waist-hap circumference (cm) 0.87+0.11 0.90+0.15 0.80+0.1** 0.81+0.13
Farmly history + (%) 1 % 0 % 27 % 20 %
Postmenopausal (ves) NV (% of cohort) 33 (66 %) 7 (88 Ya) 37 (39 %) 3 (100 %)
No outdoor physical activity (%) 34 ¥ 63 %o 35 % 80 %*
Smoking (pack-years) 0.9+2.3 0 4. TL]1]1** 0
Parity (n) 4242 4%* 4727 2.5+156 3+3.1
Dietary calcium intake (mg/d) 597 £244%* 7014232 868250 Q08470
Alcohol mtake (Uweck) 43+103 3.8+53 2.5+41 7+9.9
Any falls last 12 months (%) 17.5 % 38 % 28 % 20 %
Quadriceps strength (kg) 26.310.9%* 24,3492 31.9+7.5 20+82%
Lateral sway (mm) 18.24L122%% 12.9+8.0 12.547.8 24.1+£17.7%
Reaction time (ms) 446+211%* 450155 282456 3454147

Values reported are the mean+5D or % when stated

*p<0.05 for no fracture vs. with fracture within race; **p<0.05 for no fracture black women vs. no fracture white women; ***p-<0.05 for with fracture
black women vs. with fracture white women

wé University of
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Table 2 Prevalence of non-vertebral fracture m black women and
white women by prevalent vertebral fracture status

Black White
No Fracture No Fracture
fracture fracture
N 80 8 96 5
*Total number of fractures 13 (16%) 3 (38%) 10(10%) 1 (20%)
Upper hmb 2 2 4 0
Humerus 1 0 0 0
Wnist I 0 3 0
Lower limb 11 1 4 |
Iip 0 0 0 1
Tima/fibula 5 0 1 0
Ankle 5 1 2 0
Tarsal bones I 0 I 0
Rib 0 0 | 0
Pelvis 0 0 1 0

*Values reported as total number of fractures and percentage of respective
cohort in parenthesis
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Table3 BMD data by prevalent vertebral fracture status in black and white women

Black White
No fracture Fracture No fracture Fracture
N (%) 80 (91 %) 8 (9 %) 96 (95 %) 5(5 %)
Lumbar spine
BMD (g/ 1.015+0.19 0.852+0.18* 1.004+0.17 0.895+0.15
Tscore® —0.46+1 96 —1.6+1.6% —0.76+1.59 —1.38+1.32
Z-score 0.61+1.39 —0.43+197% 0.85+1.81 0.50+1.55
Osteopenia™ N (%) 23 (42.1 %) 6 (75 %) 26 (46 %) 3 (60 %)
Osteoporosis™ N (%) 6(11.1 %) 2 (25 %) 8 (14 %) 1 (20 %)
Femoral neck
BMD (g/cm’) 0.867+0.14 0.717+0.06* 0.764+0.13** 0.6060.05% ***
T score —0.04+1.23 —1.22+0.59* —1.12+1.13** —2 240 46% *¥**
Z-score 1.21+1.20 —0.07+0.69* 0.18+1.15%# —.52+0.51
Osteopenia™ N (%a) 10 (19 %) 6 (75 %) 33 (58 %) 5 (100 %)
Osteoporosis™ N (%) 0 0 4 (7 %) 2 (40 %)
Total hip
BMD (g/ 1.005+£0.16 0.808+0.06* 0.907+0.14%* 0.742+0.10*
T score™ 037+1.28 —1.19+0.50% —).55+1. 1 8%+ —1.64+0.78*
7-score 1.31+1.23 —0.29+0.66% 0.41+1.14%+ —0.25+0.45
Osteopenia™ N (%) 10 (19 %) 6 (75 %) 25 (44 %) 4 (80 %)
Osteoporosis™ N (%) 1(2 %) 0 1(2 %) 1 (20 %)

*Determined in postmenopausal women only according to WHO criteria. BMD measured against normative NHANES 11 white reference population

[35]

*p=<0.05 for no fracture vs. with fracture within race; **p=<0.05 for no fracture black women vs. no fracture white women; ***p<0.05 for with fracture
B Univer  Dlack women vs. with fracture white women

BRIS. _.




Table4 Spinal and femoral neck BMAD, vertebral bone area or ultrasonography by prevalent vertebral fracture status in black and white women

Black White
— No fracture Fracture No fracture Fracture
N (%) 80 (91) 8 (9) 96 (95) 5(5)
Lumbar spine
BMAD(g/cm’) 0.135+0.02 0.115+0.02* 0.130+0.02 0.110£0.01%
Lumbar spine geometry
Vertebral BA (cm®) 57+5.3%% 55+6.9 59.6+5.2 61.7+8.0
Femoral neck
BMAD (g/cm’) 0.16310.03 0.135£0.01% 0.140L0.02%* 0.106-L0.01* ***
Calcaneal ultrasonography
BMD (g/em?) 0.555+0.17 0.466+0.1 0.503+0.127** 0.407+0.104
T-score” —0.22+1.50 —1.03+0.89 —0.70+1.13%* —1.56+0.93
BUA (dB/MHz) 7625 63£16 6R-L ] B** 55+£14*%
SOS (m/s) 1561442 1539423 1548 £33%* 1524428
QUuI 100.1+26.8 85.8+15.6 91.6+20.03** 76.4-£16.4

" Referring to postmenopausal women only

*p=0.05 for no fracture vs. fracture within race; **p<0.05 for no fracture black women vs. no fracture white women; ***p=<0.05 for with fracture black
women vs. with fracture white women
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Paper 1 -Summary

e Cross-sectional study to establish prevalence

* Prevalence studies need to recruit a representative sample of the underlying popn

* Their case definition for their outcome (vertebral fracture) was incorrect

* No inter-rater or intra-rater agreement was assessed for their outcome

* Also note the p value threshold approach and the tendency to just report p values in

the results section rather than point estimates and 95% Cls
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Paper 2

I Musculoskelet Neuronal Interact 2014 14(3):276-285 »_t
=

Original Article Hylonome

Osteogenic effects of a physical activity intervention in
South African black children

R.M. Meiring!, L.K. Micklesfield?, I. Avidon', J.A. McVeigh!

'Exercise Laboratory, School of Physiology, Faculty of Health Sciences, University of the Witwatersrand, Johannesburg, South Africa;
MRC/WITS Developmental Pathways for Health Research Unit, Department of Pediatrics, School of Clinical Medicine,
Faculty of Health Sciences, University of the Witwatersrand, Johannesburg, South Africa

Randomised control of a physical intervention aiming to stimulate osteogenesis
i.e. ‘bone growth’

R
c

versi a SAMSON G@D
ananananan ty Of Sub-Saharan African
BRISTOL R SR



Dual-energy X-ray absorptiometry (DXA)

* Takes 1-2 mins per scan

* Very low dose radiation (6.7microSv)
* Hip, Lumbar Spine, Wrist, Total body

* Reliable & repeatable

* Measure areal BMD (bone mineral density)

X-Ray
Fan
Beam

Linear
Scan
Path

'Dm__f-

DEXA {Dual Energy Xray Absseptionsetry)




pQCT: peripheral Quantitative Computer Tomography

‘ Scan site Upper and

lower limbs
Radiation Very low
Movement ++

artefact

50 mm

1 TIBIA 2 TIBIA 3 TIBIA
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Volumetric BMD (vBMD) can be measured by pQCT

Endocortical
surface

Periosteal circumference

Endosteal circumference

Cortical thickness

~
NN

Periosteal surface

qas MSON 0
Gregson et al. Bone (2013) 52(1):380-8 )\ JEET.




CASP Checklist for Randomised Controlled Trials
ChSP i

ABOUT US PRODUCTS KNOWLEDGE HUB NEWS CONTACT Us

CASP Checklists

._Q_.

This set of eight critical appraisal tools are designed to be used when reading research, these include tools for

o

Systematic Reviews, Randomised Controlled Trials, Cohort Studies, Case Control Studies, Economic Evaluations,

Diagnostic Studies, Qualitative studies and Clinical Prediction Rule.

These are free to download and can be used by anyone under the Creat

USEFUL LINKS
CASP Appraisal Checklists

(click to download either a version to print and handfill, or a version to fill in electronically)

Print Edit electronically

(print a paper version to fill in by hand, then file away (save the file to your computer first, complete your

BAKE Universicy of for future reference) appraisal and then save with the name of the paper)
BRISTOL

Sub-Saharan African
JAW  MusculOskeletal Network



CASP Checklist for Randomised Controlled Trials

C I\f P ) www.casp-uk.net
) info@casp-uk.net

Summertown Pavilion, Middle
Way Oxford OX2 7LG

CASP Checklist: 11 questions to help you make sense of a Randomised Controlled Trial

How to use this appraisal tool: Three broad issues need to be considered when appraising a

trial.

N Are the results of the study valid? (Section A)
[\ What are the results? (Section B)
[\ Will the results help locally? (Section C)

Sub-Saharan African
JAY usculOskeletal Network



CASP Section A: Are the results of the study valid?

1. Did the trial address a clearly focused issue?
2. Was the assignment of patients to treatment randomised?

3. Were all the children who entered the trial properly accounted for at its conclusion?

Is it worth continuing?

4. Were patients, health workers and study personnel ‘blind’ to the intervention?
5. Were the groups similar at the start of the trial?

6. Aside from the experimental intervention, were the groups treated equally?

P QO
AW Gciskeina Newwor



CASP Section B: What are the results?

7. What are the results?
8. How large was the intervention effect?
9. Is the primary outcome clearly specified?

10. How precise was the estimate of the intervention effect?

B O
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CASP Section C: Will the results help locally?

11. Can the results be applied to the local population or in your context?
12. Were all clinically important outcomes considered?

13. Are the benefits worth the harms and costs?

B O
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Paper 2 Figures and Tables
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Four schools were mvited to participate in the study.
Three accepted the mvitation

l

Cluster randomized and assessed for ebgibility
(n=37)
28 EX 12 CON
1 chald did not meet mclusion cnteria 2 chuldren did not meet nchision cntena
12 chuldren were lost to follow up because they
moved schools or moved away from the area
l |
Analysed (n=12) Analysed (n=10)
Boys (n=4) Boys (n=3)
Girls (n=8) Girls (n=T)
Figure 1. Flow of participants through the study. EX (exercise group), CON (control group). d; SAMSON ‘03
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Conirol (n=10) Exercise (n=12)
Post-intervention Post-Intervention

Baseline (SD) (SD) A95% CI) Baseline (SD) (SD) A(95% CI)
Age 0309 - Q712 -
Boys (n) 3 3 - 4 4 -
Tanner stage LILIII (n) 0/1/0 5/3/2 - 510 561 -
Height {(cm) 1351 (82) 1369 (8.6) 18{(12-24) 1359(87) 1390(92) 31(21-42p
Weight (kg) 3064 31647 10(02-17) 300(.1) 316037 16(07-24)
BMI percentile 574224 523 (239 S51(-15049) 307201 366(21.8) 31(-8624)
Fat mass (kg) 75019 3022 04(-01-1 6.7 (1.8) JO(T 03004070
Whole body lean mass (kg) 214(39) 22741 12{(08-1.7) 219(338) 235(42) 16(09-23)
%0 body fat 25254 25201 D02(-13-13) 225338) 222031 N3(¢-1307
Leg muscle CSA (mm?) 32810¢4322) 32982(4215) 381{(-04-1225) 204854149 314244942y 193 9(11258-2751F
Leg fat CSA (mm?) 16844 (1201) 16458 (172.4) -56(-133-20) 1538022200 15344 (2253) -36(-131-59)
Tibial length (mm) 3137244 3216(224) TO(23-134) 3193 (28 4) 3196 (245) 034754

2 Change 15 sigmificantly greater in the intervention group, p<0.05. Cross sectional area (CSA).

Table 1. Baseline and change (where relevant) descriptive characteristics for control and exercising groups.

niversity of
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Figure 2. Peak bone strain score (PB55) for the exercise (EX) and
control (CON) groups before and after the 20-week intervention.
PBSS was similar before the intervention between groups (p=_053)
but was significantly higher in the exercising group (* p<0.001) after
the 20-week intervention. @ = EX baseline, m= CON baseline, A=
EX post-intervention, W= CON post-intervention.

(4

SAMSON

Sub-Saharan African

uuuuuuuuuuuuuuuuuuuuuu

&



Control Exercise Adjusted p-values

Baseline Post- A (95% CI) Baseline Post- A (95% CT) Time Group Time*group
int i ini .

Femoral neck BMC 27 (04) 2.7(03) 001 ¢-0.101) 29(05) 300035) 0.1(0.01-01) 0.04 0.19 025
(2)

Hip BMC (g) 163 (29) 165(3.1) 02(05-10) 176(49) 18.7(33) 10(-001-19) <0001 045 0.04
Spine BMC (g) 234(46) 244(47) 1.0 (-0.03-2.0) 231(35) 243(62) 13(05-21) <0001 077 044
Radius BMC (g) 34(05) 36(06) 02(01-02) 3.6 (0.8) 3.8 (08) 020103y <0001 035 069
Ulna BMC (g) 23(04) 25(04) 02(01-02) 25(06) 27 (06) 020102y <0001 011 057
Whole body BMC 7537 (1036) 7929(116.7) 393(232-553) 7Ti84(1640) 8226(1955) 353(173-533) <0001 062 055
(2)

Baseline and follow up data are unadjusted mean (SD). DXA change data are represented as mean (95% CI) and are adjusted for sex, Tanner at follow-up
and change m bone area.

Table 2. 5ite-specific baseline and 20-week change in bone mineral content (BMC) measures by DXA .

" AMSON
’é University of q; irsmmgg
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Control Exercise Adjusted p-values

Baseline Post- A (95% CI) Baseline Post- A(95% CI) Time Group Time*group
int tion int i

4% Tibia

ToA 7385 (86.8) 7413 (99.7) 28(-71-1277) 80200(1369) B478(1403) 488(3700605¢ 013 022 034
ToD 3196(46.7) 3062 (412) -134(-195--73) 3d6(221) 3062(19.7) 23(-55-102¢ 010 023 0.004
TibD 2014(39.1) 264.1 (34.1) 273 (-369--176) 2702292y  2772(24.6) 80(-28-206¢ 013 023 0.003
B5I 76854 (24706) T0956(2270.7) 5808 (-8280--3516) 7T5036(1753.1) 79782 (1688.1) 5456(2002-8821» 082 061 0.006
38% Tibia

CoA 1609 (17 5) 170.1(172) 01(66-116) 1657 (26.1) 1702 (2510) 52(22-82) 0001 044 0.055
CoD 10711 270)  1071.1(23.6) 0004 (-3.8-38) 10598 (5314) 10731 (44 4) 11169153 002 074 0.003
531 T616(773) 8085 (99.0) 469 (34 6-392) 8409 (180.7) 8887 (1871) 450(319-582) <0001 021 046
ToA 2602 (190) 2794 (21.6) 102 (77-12.7) 2040(488) 3041(482) 08(69-128) <0001 019 023
PC 506(138) 602 (1.6) 06(03-1.0) 594(33) 60.7 (3.8) 12(08-16y <0001 090 099
EC 388(11) 392(10) 04 (0.1-06) 3IB3ET) 391(30) 0.7 (04-09) <0001 079 093
CT 33(01) 34(0.1) 0.04 (0.03-0.06) 34(02) 34(03) 008 (006010 <0001 027 028

Baseline and follow-up data are unadjusted mean (SD). Change data are represented as mean (95% CI) and are adjusted for sex, Tanner stage at follow-up, change
in height and change in nmscle CSA . ToD, total density; TrbD, trabecular density; ToA , total area; BSI, trabecular bone strength index, CoD), cortical density; CoA,
cortical area; 551, strength stramn mdex, PC, pentosteal circumference, EC, endosteal circumference, CT, cortical thickness . *change 15 significanfly greater in exercise
eroup, p<0.01. ichange 1= sipnificantly greater in control group, p<0.05_ schange 1= significantly greater in mtervention group, p<0.05.

Table 3. Trabecular (4%) and cortical (38%) baseline and 20-week change in tibial bone measures by pQCT.
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Figure 3. Unnarv concentrations of cross-linked N-telopeptides of
Twype I collagen (NTX) before and after the 20-week intervention.

White bars are CON, black bars are EX . *p=0.04. Pre= before inter-
vention, post= after intervention.




Paper 2 - Summary

* Non-blinded cluster randomized trial of physical activity intervention, but with just two
clusters

* Analyses could have been blinded

e Substantial loss to follow up with a per protocol analysis

* The study was under powered to detect the effect sizes they set out to
* Some small effects on bone architecture were detected

* There is not sufficiently strong evidence here to change practice
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Useful resources when writing & appraising papers

* Critical Appraisal Skills Programme (CASP) checklists: https://casp-
uk.net/casp-tools-checklists/

 RCTs: http://www.consort-statement.org/

e Observational studies: https://www.strobe-statement.org/

 Systematic reviews and meta-analyses: http://www.prisma-
statement.org/



https://casp-uk.net/casp-tools-checklists/
http://www.consort-statement.org/
https://www.strobe-statement.org/
http://www.prisma-statement.org/
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Home Extensions Downloads Examples Resources About CONSORT

CONSORT 2010 Key
== CONSORT "
‘ CONSORT 2010
"4 TRANSPARENT REPORTING of TRIALS j Checklist
M‘ﬂe value your support.
Please endorse the CONSORT statement in your journal. CONSORT 2010 Flow
Click Here tolearn haw. ¥ Diagram
=) CONSORT 2010
=) Statement

Welcome to the CONSORT
WEbSIte CONSORT 2010

Explanation
and Elaboration
Document

CONSORT stands for Consolidated Standards of Reporting Trials and
encompasses various initiatives developed by the CONSORT Group to alleviate
the problems arising from inadequate reporting of randomized controlled trials.

The CONSORT Statement

The main product of CONSORT is the CONSORT Statement, which is an

evidence-based, minimum set of recommendations for reporting randomized

trials. It offers a standard way for authors to prepare reports of trial findings,

facilitating their complete and transparent reporting, and aiding their critical d SAMSON 0
A

I
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Home

Aims

News

Available checklists
Publications
Translations
Commentaries
Discussion forum
STROBE group
Endorsement
Contact

Links

" STROBE Statement

Strengthening the reporting of observational studies in epidemiology

What is STROBE?

STROBE stands for an international, collaborative initiative of epidemiologists, methodologists,
statisticians, researchers and journal editors involved in the conduct and dissemination of observational

studies, with the common aim of STrengthening the Reporting of OBservational studies in
Epidemiology.

The STROBE Statement is being endorsed by a growing number of biomedical journals. Click here for full
list.

For STROBE-related entries in PubMed click here.

What's new in the STROBE Initiative?

Observational Studies: Getting clear about transparency
New guidelines for observational studies in PLOS Medicine

Read more

01.09.2014

New article of interest

A Review of Published Analyses of Case-Cohort Studies and Recommendations for Future Reporting

Read more
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Home

Aims

News

Available checklists
Previous checklists

Publications

Translations

Commentaries

Discussion forum

STROBE group

Endorsement

Contact

Links

- STROBE Statement

Strengthening the reporting of observational studies in epidemiology

STROBE checklists

Version 4 as published in Oct / Nov 2007!

e STROBE checklist for cohort, case-control, and cross-sectional studies (combined)
download PDF / Word

e STROBE checklist for cohort, case-control, and cross-sectional studies
download PDF / Word

¢ Checklist for cohort studies
download PDF / Word

¢ Checklist for case-control studies
download PDF / Word

e Checklist for cross-sectionalstudies
download PDF / Word

¢ Draft STROBE checklist for conference abstracts
download PDE

For translations in other languages see Translations page.
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PRISMA

TRANSPARENT REPORTING of SYSTEMATIC REVIEWS anD META-ANALYSES

HOME PRISMA STATEMENT EXTENSIONS TRANSLATIONS PROTOCOLS ENDORSEMENT

Welcome to the Preferred Reporting Items for Systematic Reviews and Kev D
Meta-Analyses (PRISMA) website! ey Documents

» PRISMA Checklist
» PRISMA flow diagram
» PRISMA Statement

PRISMA is an evidence-based minimum set of items for reporting in systematic reviews and meta-analyses. PRISMA
focuses on the reporting of reviews evaluating randomized trials, but can also be used as a basis for reporting systematic
reviews of other types of research, particularly evaluations of interventions.

« PRISMA E&E
.r)
Who should use PRISMA® L @ | |PROSPERO
= Authors: PRISMA aims to help authors improve the reporting of systematic reviews and meta-analyses. (P ‘ | International prospective register of systematic reviews

» Journal Peer reviewers and editors: PRISMA may also be useful for critical appraisal of published systematic
reviews, although it is not a quality assessment instrument to gauge the quality of a systematic review.
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Vé University of q iénm §.g N COD
BRISTOL JAW  MusculOskeletal Network



