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Meta-analysis in dental research

Department of Orthodontics, Chonnam National University School of Dentistry, Dental Science Research Institute
Hoi-Jeong Lim, Ph.D.

Recently, importance of meta-analysis is increasing in the field of dentistry, since it is not easy to settle controversies arising
from conflicting studies. Meta-analysis is the statistical method of combining results from two or more individual studies that have
been done on the same topic. Merits of meta-analysis include an increase in power, an improvement in precision, and the ability to
address solution not provided by individual studies. However, it might mislead researchers when variation across studies and
publication bias are not carefully taken into consideration. The purpose of this study is to help understand meta-analysis by
making use of individual results in dental research paper.
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Fig. 2a. PRISMA Flow Chart
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Table Nl. Subject criteria in the 8 studies

Subject critevia
Baseline oral
Srudy Age Sex Race Sample size health srarus
Hixon et al® Severe crowding: Severe crowding: White Severe crowding: 20 Mot reported
not reparted not reported Excellent
Excellent occlusion: Excellent occlusion: occlsion: 106
mean age, 61% males
18.3 years
Roder and 14-16 years Girls Not reported Subgroups: Mot reported
Arend™ not reported
Katz® <25 years Mot reported White Subjects: 160 Adequate condition
Subgroups: of occlusion and
not reported teeth present
Addy et al' 11.5-12.5 years Role of sex is Mot reported 2656 pairs of Mot reported
insignificant contralateral
crowded and
uncrowded
teeth
Helm and 33-39 years [mean Mot reported Mot reported Manxillary incisor Mot reported
Petersen™ age, 35.5 years) crowding: 33
Mandibular incisor
crowding: 19
Maxdllary crowding: 41
Mandibular
crowding: 51
Control group: 27
Stahl and Children with primary Girls: 4306 Not reported Subgroups: Mot reported
Grabowski*' dentitions (mean age, Boys: 4568 not reported
4.5 years) and mixed Subgroups:
dentitions (mean age, not reported
8.9 years)
Staufer and Age groups, Women: 63 Not reported 18-34 years [n = 63) Occlusal stability for
Landmesser” 18-34 years Men: 62 =35 years (n = 62) a physiologically
[n = 63) and Subgroups: supported jaw and
=135 years not reported good state of care
n=62) of mandibular
canines and incisors
Asoliman’ 9-13 years Subgroups: Mot reported Not reported Mot reported
niot reported

Tablel. General characteristics of included studies’
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NS, Not significant.

Table L Quality assessment of included studies

Validity, Validity,
reliahility  rellability
of caries of crouding
Study Adeguate recording  recordin Error of Confounding
Shudy type B!iirrjiir_qb reporting Compa rutor” method”  metho measurement’ factors Subgrouping Codi ir_(‘l" Score/grade
Hixon et al* 1 - 2 3 3 1 2 3race, missing 1 crowding - 16/ moderate
teeth, sex; NS
Roder and 1 - 2 2 1 2 - 2 missing teeth, - 10 moderate
Arend™ sex; NS
Katz® 1 - 2 1 3 (o - 4 race, sex, 1 crowding - 14/moderate
missing teeth,
baseline
oral sahrs
Addy et al' 1 - 2 2 1 1 4 race, sex, 11/ moderate
missing teeth,
haseline oral
status; NS
Helm and 1 2 3 2 1 1 - 3 age, sex, - 13/ moderate
Petersen’® missing teeth
Stahl and 1 - 2 2 1 1 - 1 missing teeth 8/ low
Grabowski®'
Staufer and 1 = 3 3 1 2 1crowding 3 age, missing 2 = 16fmoderate
Landmesser® teeth, haseline
oral sahs
Alsoliman” 1 - 2 2 1 1 1 cafes 2 missing teeth, - 1 11)moderate
sen; NS

Aongitudinal stady: 2 points; cross-sectional study: | point (maximum 2 points); "Blinding: 2 peints; Adequate reporting on subject criteria, sub-
ject distribution, and methodology: 1 point for each factor (maximum 3 peints); “Control group of normal occlusion or minimal crowding (up 1o 2
mm): 2 points; control of different grades of crowding: 1 point (maximum 3 points); *Radiographic assessment: 2 points; visual examination: 1
point [maximum 2 points); Quantitative index: 2 points;visual: 1 point [maximum 2 points); fEmor of measurement for caries detection and mea-
surement of crowding: 1 point for each factor (maximum 2 points); "Effect of confounding factors considered (age, race, sex, missing teeth, and
baseline oral status): 1 point for each factor. When there was no sex-related difference between caries incidence, | point was given because no
correction was needed. When confounding factors had noeffect (NS): 1 point was given for each factor [maximum 5 points); ‘Subgrouping subjects
to compare the effect of age and severity of crowding: 1 point for each factor [maximum 2 points); ‘Coding of subjects and variables: 1 point,

Table2. Quality assessment of included studies’
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Fig. 5. Forest plot for the mean difference of the anchorage loss between the MI and conventional anchorage groups, including the number of
source studies, the effect sizes with the 95% confidence intervals, the assessment of heterogeneity, and the statistical significance.”

CHEHR| 2ol AFREI K| M|s2 M|sS 2014 | 487



REVIEW ARTICLE

MIEEe] 749 400 CAEhET Uotehe A4S o] nhEmo) 2SS F3He &
oflgtet. 277hE UEhich 00] R e fofat Aol
o) T forest plot olekn Weld A2kl w7} i Uskerd o4 0] e gslonz

of wWE AMFEPL relative weight $-2 sample T 25 ol A B9 Fatol o] frefdt Aol
sized| Wl 27|17k AAEM ARG 49 7REs 7 e vdtk(Fig. 5).

95% AZ|G7Hconfidence interval)S Wtk 71
ol Yepdt nf51o] FAL 217+ g3t37|E5
3t &30l a1l 7] (overall effect size) S Lo}

£79) ATl AL AolgheS e
bk olea) AvpiselAs Ha} oS
Bhi gho 12 Mg

ﬂllO r_&
S~

A

£ o

rr

AcElch AcdElch SEP  SEP %
Authors (events) (N) (events) (N) OR (95% Cl) Weight
i
Abour 11 38 6 380 —.——3— 056(0.20,1.52) 9.32
Caneto 13 212 19 28 1.44(0.70,297) 1790
Manning 13 208 21 229 161(0.79,327) 1866
Banks 15 433 21 438 h 1.38(0.70,272) 2060
i
Muft 25 33 37 30 —_— 148(0.87,252) 3352
verall (+squared = 0.0%, p= 0487 —® 1.35(099, 1.83) 10000
ke :
with estimated predigtive interval : (0.82,2.22)
|
| i
| T .
NOTE: Weights ard from random effects analysis ——| line of
H £roo ]
T ] T NOECHEGE
2 3
SEP Acid-Etching

Fig. 6. Random-effects meta-analysis of bracket failure with SEP and AE*
N = total number in each group

Events = number of participants with the outcome in each group
Weight = influence of studies on overall meta-analysis

Mean Standard %
Authors Difference error ES (95% CI) Weight
Aljibouri 24.9 1.424 —=—24.90 (22.11,27.69) 38.11
Banks 222 542 - 22.20 (21.14,2326) 61.89
Overall (I-squared = 68.2%, p = 0.076) 23.23(2066,25.80) 100.00
NOTE: Weights are from random effects analysis
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Fig. 7. Random-effects meta-analysis of required time to bond with SEP and AE.‘
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Fig. 8. Meta-analysis to investigate the influence of individual studies on the overall meta-analysis estimate.’
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