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Sample size determination in dental research

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

Sample size determination is critical, but not easy to do. Sample size defined as the number of observations in a sample to be
studied should be big enough to have a high likelihood of detecting a true difference between groups. Practical procedure for
determining sample size, using G*power and previous dental articles, was shown in this study. Examples involving independent t-
test, paired t-test, one-way analysis of variance(ANOVA), and one-way repeated-measures(RM) ANOVA were used. The purpose
of this study is to enable researchers with non-statistical backgrounds to use in practice freely available statistical software
G*power to determine sample size and power.
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4. Drop rate
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independent t—testE $F 23} F 179 Zfol7t
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FEA7|7F GuplA] dopH Y
Without splint®] Relaxing ©]gh= Ho| A+ 2+

3T = = | 5 - =
F2A7|E FoI3Th ©] Table 10)4= ofdo] 4 & & 969 o] R A7 E 7MAof Fitte
Table 1. Power and sample size determination based on the Tablel of the study” that used independent t-test
Control group (n=18) Bruxism group (n = 8§) Min N= Final N*
g Power” '
splint/test movements Mean SE SD* Mean SE SD* (pergp) (pergp)
Without splint
Relaxing 0.49 0.05 0.1414 0.42 0.07 0.1980 ns 0.1182 96 107
Chewing-like movement 0.66 0.05 0.1414 0.49 0.11 0.3111 ns 0.2589 33 37
Clenching 0.52 0.05 0.1414 0.37 0.07 0.1980 ns 0.3688 22 25
With splint
Relaxing 0.64 0.05 0.1414 0.52 0.14 0.3960 ns 0.1171 98 109
Chewing-like movement 0.89 0.08 0.2263 0.81 0.21 0.5940 ns 0.0627 497 553
Clenching 0.63  0.05  0.1414 0.64 0.15 0.4243  ns  0.0504 15701 17446

SE, Standard error; s, not significant between groups (unpaired 7 test or Mann-Whitmey Utest between groups).

*SD: standard deviation

~Power: probability that it rejects a false null hypothesis.
=Min N: minimum sample size calculated by G*Power
§Final N; Min N considering the drop rate 10%
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Fig. 1. Power analysis based on independent t-test
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Fig. 2. Sample size determination based on independent t-test
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3. one—way ANOVA
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Table2. Power and sample size determination based on the Table4 of the study?” that used paired t-test L

H

59, M

Paired Differences b e "

Difference Q

Mean SD Lower Upper P N  Power” Min N= Final N¢ I'_>

Area 029 0.64 054 003 0.029 27 0.6206 41 46 [IIBI-I
Lesion 9.08 1577 3.63 14.52 0.002 27 0.9094 21 24
Sound 12.11 12.93 546 18.76 0.001 17 0.9517 12 14
LI% -2.86 996 -6.80 1.08 0.148 27 0.2009 98 109

+Power; probability that it rejects a false null hypothesis.
#Min N: minimum sample size calculated bv G*Power
§Final N: Min N considering the drop rate 10%

Table3. The relationship among P-value, power, and sample size in demineralized lesion area

p>0.05 and p<0.05 and p<0.05 and
power<0.8 power<0.8 power>0.8
<22 225 <41 241
ffa G*Power 3.17 [N

File Edit View Tests Calculator Help
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Fig. 3. Power analysis based on paired t-test
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Fig. 4. Sample size determination based on paired t-test
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Table 4. Power and sample size determination based on the Table2 of the study” that used one-way ANOVA °

1(n=16) 2(n=17) 3(n=15) P SD°  Power MinN=  Final N IF&

SN. mm 7470 + 3.70 76.87 + 3.13 74.66 + 3.46 082 343 04323 108 120 L

SNA, ° 80.53 + 3.76 7827 + 219 78.14 + 3.02 067 304 0.5709 78 87 N

A-VRL.mm 70.03 + 3.50 7232 + 3.72 69.54 + 320 079 352 0.5305 84 94 >

ULHRL, ° 112.03 + 5.11 110.17 + 5.31 0555 + 0.62 <.001* 6.80  0.9999 15 17 i
L1-VRL, mm 68.00 + 3.98 68.01 + 466 64.10 + 4.14 <.001* 428  0.8309 45 50
L1-MP. mm 4326 + 224 43.01 + 247 42.14 + 2.87 057 253 0.1836 282 314

= FRD indicates fatigue resistant device: FRDMS. FRD treatment used with miniscrew anchorage.
Values for groups 1. 2. and 3 are expressed as the mean + the standard deviation.

*P < .01; one-way analysis of variance.

*SD: standard deviation

+power: probability that it rejects a false null hyphothesis

=Min N: minimum sample size calculated by G*Power

§Final N; Min N considering the drop rate 10%

P Goower 313 T W el e

Hle Edt View Tests Calculator Help
Central and noncentral distributions | Protocal of power analyses |

critical F = 3.20432

Select procedure
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Test family Statistical test
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q pretuey]  osussora]|| | Nercessratpirienin s i —
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(1p
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T} Calculate and transfer to main window |

Close
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Fig. 6. Power analysis based on one-way ANOVA
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Fig. 7. Sample size determination based on one-way ANOVA

@ FiguresOf|A Type of power analysisOilA{ Post hoc2 A prioriZ HFELF.
® PowerS 0.8Z HIEL}
® Calculate HES =2 Total sample sizeS FotCk(OE S 108/3=362H0| ZQ)

201149 Oral Surg Oral Med Oral Pathol 7} ZA5HA] S=thd &
Oral Radiol Endod Ag9] &4 Kim 52 A7+ o/t o2 Table 59 é
U= 2679 S YO CBCTE o83t =& 7] §i8fl HolE9] Bt #2012 7131 TO, T1,
A(T0), &+ F(TD), &+ % 6714(T2)9 T29] JoATE 7HIe= A5t HolEE Al

condylar axis®} anteroposterior condylar glo]d 84 SPSSE &4 ofefiet -2 23 A3
position= H|usk= 34\0]1:}. t} (Figure 8, Figure 9) Mauchly®] #+84 #HA
HHESA FAREA O] 739 Ad) dAtel 9fsff HlolH A3 G+ AL TEFso] Nonsphericity

Table 5. Power and sample size determination based on the Table2 of the study” that used one-way repeated-measures ANOVA

Presurgery (T0) Postsurgery (T1) Follow-up (T2) P-value Power™ Min N* Final N%
Axial condylar angle (right) 7490 + 6.88a 68358 + 746b 6868 + 7.16b 048* 0.9986 12 14
Axial condylar angle (left) 73.24 + 527a 6744 + 6.40b 67.13 + 6.09b .020% 0.9995 11 13
Anterior space (right) 181 + 0.73a 270 £+ 057 188 + 042a 043> 0.9338 20 23
Superior space (right) 267 + 079 228 + 064 242 + 051 464 0.2076 99 110
Posterior space (right) 243 + 065 6891 + 466 225 + 046 703 0.3181 66 74

Distances are given in mm. angles in degrees.

FH, Frankfort horizontal.

*Significant differencein the 3 groups by analysis of variance (P < .03).

=n.cThe same superscripts indicate no statistically significant differences among the indicated groups (P > .05).
+Power; probability thatitrejects a false null hypothesis.

#Min N; minimum sample size calculated by G*Power

§Final N; Min N considering the drop rate 10%
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Fig. 8. Mauchly' s sphericity test in SPSS output

Variance
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Ansy [/

AA Az K uss | A= F Ross
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Greenhouse-Geisser 30.059 ’.%a\ 713

Huynh-Feldt 30,059 | 44.859 Nu\ "

aHerak 30.059 | 25.000 1.202 \( Error Variance

Fig. 9. Test of Within-Subjects Effects in SPSS output
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Fig. 10. Power analysis based on one-way repeated-measures ANOVA
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Fig. 11. Sample size determination based on one-way repeated-measures ANOVA
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