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In this examination of predominantly 12-year old childrcn the owrall incidence of finger- 
suckers was 30.7 per ccnt. The habit had been given up by 17.4 pcr cent before school age, 
while 1.9 per cent still had this habit at the time of the study. Prolonged finger-sucking was 
more commcin in girls than in boys. The overall incidencc of nail-biters was 26.6 per cent. 
Finger-sucking and nail-biting habits showed B tentlency of coinciding. Orthodontic treatrncnt 
had been received by 13.4 per cent of thr children. 

Thc investigation showed that the finger-sucking habit had led to a decreastd overhit+: and 
an increased overjet, but no postnormal rnolar relation. No obvious improvement of finger- 
sucking anomalies could lie shown aftcr the hahit had been given up, when this had persisted 
until the age of 12-14 ycars. 

A number of studies show that finger-slicking can cause deformities in the 
dentition. These are great.esL ill the anterior portion which often shows an 
open hite and protruding upper incisors. The hiteopening can be asyiriinetrical 
according to  the location of the sucking finger. A. certain tendency towards 
unilateral cross-bite conditions and a posterior dislocation of the lower dental 
arch is also present. At the saine time it has haen found that the dental de- 
formities show a great tendency of regression, at least if the hibit of finger- 
sucking is given up relatively early (I(jcllgren,, 1939; Toverud, 1940; S e i p l ,  
1948; R u t h  ct. al. 1953; Traisrnun & Traisrnan, 1958; L,undstriinz, 1959). 

The authors studied children, predominantly at the age of 12 years with 
the purpose of elucitlatiiig: 

1. the incidence of finger-suckers in various age groups; 
2. the effect of finger-sucking on the dentition; 

. -  
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3. the possiibility of spontaiieous improveinent of finger-sucliiag anomalies 
if the habit has persisted niitil the age of 12 to 14 years. 

MATERIAL A N D  METHODS 

Questioniinires were distributed among all 9.877 pupils in grade 6 of tlie 
Stockholm elernentary schools in the spring of 1962. The returned 8.158 
forms represented 82.6 per cent of tlie school chiltlreii. 

Hotli seses were equally represente(1, 4.093 (50.2 per cent) were boys, a r i d  
4065  (49.8 per cent) were girls. Nearly a11 the cl-iiltlren wcre 12 years old 
(born 1949). 

The parents of the children were asked to complete the foriris which, in 
addition to the questions on  the finger-suclhg Iialhs of the cliiltlreri also 
incltided questions as to their Iial~it of nuill~iting ant1 eventual orthodontic 
trcXatnierit. 

On the basis of the ciiicslioriiiaire~, t l i r .  iricitlericc of firigcr-siickirig at 
various ages was then evaliiatetl, as  well as that of nail-biting and ortlioclontic 
treat men t . 

From the total material 766 pupils with various hahits of finger-sucking 
were chosen at random for a comparative study of dental conditions. A total 
of 729 children atterided the initial examination. They were divided into 
five groiips in resllect of tlie cliiration of tlirir finger-suc:l<ing l-lahits (Table I). 

From the five groups 73 cliiltlreri were crcliitletl because of orthodontic 
care; 56 for practical reasons (they hat1 hcen treated hy a number of differ- 
ent dentists), and 17 hecause of insufficient data. Ariotlier 32 chiltlren had 
got orthodontic treatment at the Eastrnari Institute arid as the thcrapy might 
influence tlie autliors’ measurements thesc cliiltlreri were grouped into a 
s i x t h  category ~- the Eastnian material. 

Croups 1-5 thus included chiltlreii wlio were riot consit1t:rc:tl to  h i v e  
undcrgone orttiodontic trealrnrwt. ‘ h e  chiltlren were nearly ali 12 years of 
age. 

Group 6 incliided chililreii who had rcccivetl ortliodontic care at the 
Eastnian Institute. The mcasiirenieiits in illis group were carried out on 
casts and not, as in other groups, directly in the mouth. The casts liatl been 
niacle prior to treatment. At this time, the children hail not reached the age 
of 12 years. 71.9 per cent of the Eastman cliildren had some form of fingcr- 
suc1;iiig habit. 

The Eastman niaterial represented all the cliildren in the study wlio liad 
undergone orthodontic treatrneiit. A comparison t o  tlie 56 children who 
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Table I. 
Grouping of  s/udy niaierlul in respect l o  finger-sucking habiis a d  orthodontic treatment 

- 

Group 

1. Still finger-sucking at age of examination 
(12-13 years) 

2. Finger-suckers who had given up this hallit 
at age of 10-13 years 

3. Fingcr-suckers who had givcn up this habit 
at age of 7-~-9 years 

4. Finger-suckers who had givcn up this habit 
before school age (at the age of 2-6 years) 

5. Children without habits (Finger-sucking 
children up to the age of 2 years havc heen 
included in this group) 

6. The Eastnitan rnaterial 

Total 
nurnlier 

124 

132 

118 

121 

129 

32 

Rclonging to 
Boys Girls duplicate re- 

rording group 
~- _ _  ~ - 

47 77 21 

46 86 3 

44 74 I 

43 78 5 

48 81 14 

12 20 

had been treated elsewhere showed however that they could be considered 
a representative group. 

Since all the children with ortliodontic treatment regarding the overbite, 
the overjet ant1 the molar relation were excluded from groups 1-5, it might 
be suspected that those cases had heen eliminated in which finger-sicking 
had led to an obvious deformity. For this reason the children with orthodontic 
care (both the Eastman-group and the others) were divided into two groups 
according to the existance of finger-sucking habits. The measiirenieiits of 
the casts made before treatment were compared. The percental incitlcnce 
of overjet exceeding 5 mm w~as 8.3 in non-finger-suckers and 50.0 in finger- 
suckers. The difference of 41.7 per cent was found to he significant on the 
5 per ccnt level. 

The purpose was as well to invcstigate, by cast, analyses, the self-correction 
of any finger-sucking ariomalies in cases where the habit was given tip at 
the age of 12-14 years. 147 chilclren, 51 boys and 96 girls, wlio were still 
sucking tlieir fingers when first examiner1 (spring 1962) were called to the 
School of Dentistry again in the spring of 1963 and 1964. In  1963, 114 chiltlren 
were investigated, 44 boys and 70 girls. 19 children failed to appear and 14 
had to be excluded for having undergone orthodontic treatment of such a 
nature that i t  was impossiible to  study any iniprove~nent that may have 
occurrcd spontaneously. In  1964, 107 children were exarninetl (41 boys ant1 
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( ; roup  0 were cases with a n  end-to- 

Group 1 had a normal or a nrarly 

Groups 2 antl 3 had an incrcased oker- 

Ihe nrgative group werc cascs of 
frontal invcrsion. 

cnJ incisal bite. 

normal overjrt. 

jet. 
r \  

Fig. 1. The ovcrjet group rlivitlcrl into five suhgroups. 

66 girls). For orttiocloritic redwis, 23 children were eurlutletl, arid 17 stood 

away. 

The chil(1ren who had heen chosen for ii comparative study were called 
ed 197 the two in- to the School of Dentistry and tlicir oc:clti b1011 , '  was 

vest igators. 
The dentition ~m exairiiiied in reslwct to : 

a. Overjet 
- measiiretl b y  slide gauge iilong the occlusion 1)larie at  1+ mtl +1; 
- 1,y inspection group1 in to  five cla as shown iri Fig. 1. 

1). Ovesbitc 
grouped as iri Fig. 2. 

c.  A4olas t w t h  selation 
recorded at 6+/6- orid  +6/-6 antl iiicnsrirctl i r i  iiiiits of a half ciisp 
width (see Fig. 3). 

" 
Fig. 2. l h e  ovcrl)itt. group divitled into four subgroups. 

Subgroup 1 meant contact bctwtten upper and lower incisors, groups 2, 3 and 4 various gratles 
of open bite. The horizontal line reprcsents an imagined plane through the cutting edge of 

+ I  and 1 ~ +  and the mesio-l,uccal cusps of + 6  and 6+ .  
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Group 1 Group 2 Group 3 Group 4 Group 5 

Fig. 3. Molar relations in five groups. 
The measuring points were the mesiobuccal cusp tips of + 6 and 6+ and the rnesiol)nccal 
fissures of -6 and 6-. Group 1 was a so-called normal occlusion, groups 2 and 3 postnormal 

and groups 4 and 5 prmorn~al  occlusions. 

Tlie niolar relation was judged to he recordable if all leeth tlistal to tlie canine 
tooth on the side in question were present and stood in the dental arch with- 
out being crowtletl. 

When examining tlie rate of improvement, impressions of the dentitions 

Compnrative measurements with slitle gauge were carried out by one of 

The measurements w-ere made in respect to  : 

were made at all three examinations. The casts were niacle in liarcl plaster. 

the invzstigators. 

a. The ouerjet calciilatetl at 1$- arid -1-1 (see 1). 502). 
b. The overbite ineasuretl a t  1+ antl +1 antl defined as the vertical dis- 

tance hetween the cutting edges of the upper and lower incisors (see 
Fig. 2.1). 

c. T/LC molar. rclatioii. The distance between the mesio-hucc:al cusp tip 
of the first uppcr molar and the rnesio-l)iiccal fissure of the first lower 
niolar was measured along the occlusion plane. As to measurable jaws, 
see ahove. 

Tlie differences as regards overjet and overbite and molar relations were 
calculatecl between the first and second, and the first and third examina- 
tion, respectively, for each intlivitliial. After one year the valiies of children 
who were still sucking their fingers were compared with those who had 
given iip sucking during the course of tlie year. After two years the values 
of those children who were still sucliing their fingers were coinpared with 
those who had given up sucking in 1962-63 and the children who had given 
up in 1963-64'. The two latter groups were also compared with one another. 

Duplicate determinations. 
clinical e\aminations of the children and at the examination of tlie casts. 

Duplicate detrrrninations were niade at  the 

Both clinical recordings were done at the same occason. The corn1iarntive 
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Overbite 
Owrjet (grouptd in classcs) 
Molar rclation, right 
Molar relation, left 
__ _____ ~~ ~~ _. 

40 
32 
40 
34 

4 
12 
4 

10 

niaterial inchitled 44 chililren g r o i i p l  as sho~411 in Table 1. The resulls arc 
shown in Table 11. 

The error i i i  single evaluatioris was calculaietl for the values of the overjet 
at 1-k and +1 tliat resulted when nicasuririg with slide gauge. Thc method 
error was relativcly large aniounting t o  a h u t  0.5 S.D. for the niaterial which 
constituted the hasis for evahiation of the average values in Fig. 6. 

The measuring errors when examining thc spontaneous ability of improve- 
ment of fingcr-sucking occlusal conditions were so small that they can be 
disregarded. 

Iiicidencr study 

The 8.158 chiltlrcn who hat1 rctiirnc(1 conipletetl questionnaires coiild 11e 
grouped as shown in Table I11 arid Figs. 4 and 5 in regard to the tluralion 
of their finger-sucliirig habits ar id  the presence of nail-biting. 

Ttihle 111 shows that almut half of the groul) liad finger-sucking and/or 
nail-hitirig hahits. In per cent, more girls than boys showed such hahits 
(51.5 per cent against 42.2 per cent -- a very significant difference). 

1 lie total incitlcnce of finger-sucki ng was 30.7 per cent (2.508 cliiltlreri). 
More than half of the chiltlren (57 per ccnt) had giyen up this habit alreatly 
liefore school age. Finger-slicking 111) t o  the age of 12-13 years was com- 
paratively rare. In this material, the incitlence was 1.9 per cent and there 
was an obvious 1)reclominance of girls compared to  hoys. Nail-biting, hut 
no  finger-sucliing habits, occurred in 16.1 per cent of the children. In this 
respect, the figures for boys ant1 girls coiiicaicletl. 

Fig. 4 shows that finger-sucking, as expected, decreased with incrcasirig 
age. The predominance of girls did not. manifest ithelf until school age. 

1 he tlistrihution of nail-hiting chiltlrcn is showri iii Fig. 5. The incidence 

r 7  

c ,  
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Tahle 111. 
Grouping of moterinl ns to finger-sucking. nail-hiting and sen 

Total Roy? Girl5 
Croup 

No. 70 No. 
_ _  ~~ ~ ~ ~ -~ 

1. Finger-suckers*) at age of exarnina 151 1.9 51 

2. Fingcr-suckers who had stopped 282 3.5 88 
tion (12-13 years) 

at the age of 10 

at the age of 7 ~ 9 years 

at the age of 2-6 years 

nail-biting habits 

but with nail-biting hahits 

13 years 
3. Finger-suckers who had stopped 650 8.0 230 

4. Finger-suckers who had stopped 1,425 17.4 690 

5. Children without finger-sucking or 4,336 53.1 2,366 

6. Children without fingcr-sucking, 1,314 16.1 668 

-~ ~ 

8,158 100.0 4,093 
- ~~ 

*) Somc of the children in groups 1- 4 were alw nail-litrrs 

0 
0 No. 

1.2 100 

2.2 194 

5.6 420 

16.9 73.5 

57.8 1,970 

16.3 646 

100.0 4,065 

0 " 

2.1 

4.P 

10.3 

18.1 

48.5 

15.9 

100.0 

of nail-biters was riot as large as that of finger-suckers ainountiiig to 26.6 
per cent (2.170 children). The 1)ercentage of nail-biters was liighcr among 
girls. 

An analysis revealed a significant relationship betwcen finger-sucking 
and nail-biting hahits. Nail-biting in finger-suckers occurrcd in 34.1 per 
cent, and in riori-finger-sucliers in 23.3 per cent. 

1.094 scliool childrcn were stated to have undergone orthodontic trent- 
merit which corresponds to 13.4 per cent of the entire material. 

Comparative examination oj' occlusal con,ditions 

l h e  results of the various groups of finger-suckers is shown in Figs. 6, 7 ancl 
8. (For definitions of groups 1---6 see Tahle I). 

Significance analyses were niatlc by calculating the CR-vnlucs (wit i cd  
ratios), which have an approximately normal distribiition, in ordcr t o  
elucidate the differences between tlie groups. 

An analysis of the values of overjet obtained by slide gauge dionecl a 
great number of significant differences hctween tlie various grouI)s, esl)v(ially 

r ,  



Num- Percent of 
h c r  total material 

Still fingcr- Discontinucd I>iscontinued Discontinued Group 
sucking at age of at age of IJC'fOW 

10-13 ycars 7.- 9 years school age 

Fig. 4. Finger-sucking in 2.508 girls and IJOYS in age groups 2-12(13) years. 

in girli, which is explainetl h y  the fact that the material roritaiiirtl more 
girli than 1)oys. 

Groups 1, 2 ant1 3 tlitl not sliow signifirarit tlivcrgcncies uithiri their 
groups. Tlicse thrce groups showed nearly throngtiout a higher averdge 
value t l im the fourth and especially the fiflh group. Significant ilifferriices 
i t  ere present. There ua5 no dernonstra1)lr differenre lietween the foiirlh 
and the fifth groul). The Eaitmari group had the liigheit values and showcd 
some significant differenre compared uitli all the other groups, except the 
firit group. 

i+liit.li this hail heen dcterniinetl by classification, were ituclieti by defining 
11ie avcrage v,iliie of the grades -1,O 1,2 ant1 3 for e x h  group. The signif- 

The iliffcrcncc in overjct hetueeri the Iarioiis groups in thosr rd 
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1 00 *I. 

Nurn- Per cent of 
her total material 

20 

18 

16 

1203 

14 

co’ 
al 
c) .d 

nail- 
biting’] 
not nail 
hiting - 

Group 

Fig. 5 .  Distribution of nail-biting in boys and girls compared with their finger-sucking habits. 
(Whole columns 1 4  represent the number of finger-sucking children in the various groups. 
The figures in the white parts of the columns indicate the percentage of nail-Liting children.) 

icans analysis showed a remarkably high average value for boys in the third 
group (but not for girls). The Eastman material also showed a significantly 
high average value compared with the second, fourth and fifth groups. 

As in the cases of overjet, the overbite was studied by defining the average 
value for the various grades of overbite conditions in each group. The ana- 
lyses showed that significant differences werc present between group l and 
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k'ig. 6. Ovcrjet measnretl in mtn in children with various habits or finger-sucking. (Average 

values. As to group distrihution, sc(% Talilc I). 

Class 

2.5 

2.0 

1.5 

1.0 

Overhite Overjet 

1 2 3 4 5 6  1 2 3 4 5 6 Group 

Fig. 7. Overhite and ovrrjet qnantifictl in classes in tht, children in fig. 6. (Average ~.alucs. 
As to classes, see p. 502, as to finger-sucking groups, see Table I). 
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Left 
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t t  
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+ 
.,ff 
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1 2 3 4 5 6  1 2 3 4 5 6 Group 

Fig. 8. Number of children in per cent in the various examined groups with poPtnorma1 
molar relation on right and left side respectively. (As to group distribution, sce Table I). 

every other group (P<O.OOl). The chiltlren who were still finger-sucking 
had a more open bite than othcr groups. Group 2, however, tlisplayetl a 
larger bite opcning than groups 4 arid 5 (P<O.OOl for girls in both grurips, 
O.OOl<P<O.Ol for boys in group 4, and O.Ol<P-<O.OS in group S), as well 
as group 3, compared with groups 4 and S (O.Ol<P<O.O5 and P<O.OOl 
respectively for girls). The girls of the Eastman group had a more open bite 
than the girls in groups 4 and 5. 

The rnolar relation was studied by recording, in every examination group, 
the number of cases with postnormal occlusion on the right and left side 
respectively. The analysis of the values arrived at showed two single signif- 
icant diffcrences for girls. The total of children of both sexes also showed 
two single significant differences between various groups, displaying more 
cases with postriornial relation on the right side in the Eastman material 
than in groups 2 and 4. 

Cornparutivc exnrniriution of casts 

On comparison, after one year (between the first and second examination), 
the measuring results obtained in children who st ill sucked their fingers 
and in children who had given up  this habit in the course of the year, two 
single significant differences were observed when analyzed by an  evalua- 
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tion of the riorrrially tlistriliutecl CR values. 'Hie diffcrences M ere in the over- 
bite at -1 1 in lioyi, and  in the molar rel'ition on the left side in girls. None 
of tlic differences wri i  significant if 1)oth se\ci Mere included in tlie e\ alua- 
tion. 'They could ilicrefore not be of any ('on( liisive evitlencc. 

When ma ly ing  the tlif1creiicTes after t w o  year\, only one significant tlif- 
ferenccs was oht,iiried, i.c. in respect of the overbite cotitlition at 1-1- uhen 
ronipxing boys who ucrc .till surkirig their fingers l\ith hoys w h o  liatl 
given u p  this hahit 1wt ween th  o r i t l  arid third cx'iniinatioii. 

D1SCI:SSION 

Tlic iricideiice of finger-suckers was 30.7 per cent. Tlie majority of iricitlence 
valiies inclicatcd in literature vary l)elwe(m aliout 13 per cent a i d  435 per 
cciit ( K j ~ ~ l l g w n ,  1939; l'ovc~i-rsd, 1940; S ( ~ i p 1 ,  1948; 7'rnismntL ct Tmismnn, 
1958; I<Zackrnb(~rg,  1960). Tlie vsrin1)ilily of incidciice values can partly 
lie exp1:iinetl Iiy the fact that tlie stalesirleiits niiidc by the cliildren'e motlicrs 
generally were made a long time aftcr finger-sucliing hatl heen observetl. 

The hahit of finger-sucliing liatl heeri given u p  in more than half of the 
lxfore the children hatl reached sclio01 age, while 1.9 per ccnt still 

sii('lie(1 their fingers at the time of this stiitly. 'Tliis figure may lie higlier as 
it cannot be ruled out thal so iw of ~ l i r  chiltlrcn who were still sucking (lid 
not want t o  report h i s .  Tlie inci~lvnce of nail-hiting MUS also studied, as this 
Iiabit lios heen consitlcrctl to tliffcr from finger-sucliing although both habits 
represent a contact hctween niouth and Iiaxitl. Nail-biting was cliaracterisetl 
as a n  active behaviour by Klackenberg (1960), while finger-sucking is said 

ive way of reaction. Nail-biting 1ial)its - either still active or 
aiiainnesis - were displayed l)y 26.6 per cent of the children. 

1x1 the present material, the percentage of finger-sticlicrs aniorig nail-biters 
was 39.4 per cent, and among ii(~ii-Ii~iil-l)iters 27.6 per cent. The tliffereiice 
lietwccn these figures is significant a r i d  shows an association between riuil- 
biting and finger-suc:king liabits. 

1 lie results ohtained at thc comparative evaluation of dental conclitioiis 
of the 766 school children indicate that the cliil(1rcn w-ith finger-sucliiiig 
habits in the pcrrrianent tlcntitiori or I lie iniscd dentition displayed a larger 
overjet than the children who had eitlier given up this liabit before school 
age or not sucked at all. The olijection may he made, however, that the chil- 
dren in the first groups hatl not had the sat me for any improvement as 
the children, who had stopped sucking befo 1001. The fact that the East- 

, 3  
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man group had the highest values in overjet is natural as this group con- 
sisted of children who had becn referred t o  the clental-orthoI)edic clepart- 
merit at the Eastrnan Institute for their prcat need of orthodontic treatment. 

The results regardirig the overbite also indicate that finger-sucking hatl 
a greater influence on the dentition after the age of 7 years than beforc. 
Here, too, the children in groups 1, 2 and 3 had had a sliorter time for any 
improvement than the cliiltlreri in group 4. 

The dental changes that could be ohservetl in prolonged finger-suckers 
were usually located in the anterior region. This conclusion was drawn from 
a material where the children had not received any orthodontic treatment 
(see groups 1-5). The children who hatl undergone orthotiontic treatment 
were grouped separately -- the Eastniari material. As finger-sucking habits 
occurred in 71.9 per cent of the Eastrnan children, an incidence that strongly 
antl significarr t ly exceeded the cctrrespontling incidence in the total material 
(30.7 per cent), it cannot he ruled out  that just the cases where fingc.r-sucking 
had led to niore obvious dental clianges m a y  have been escluded in grou1)s 
1-5. The effect of finger-sucking may conseqitendy he stronger than ar- 
rived at in the pr tit study. The comparative examination of the casts of 
62 chilclren wlio had undergone orthodontic treatment also showed a corre- 
lation hetween overjet (exceeding 5 rnm) antl finger-sucking. 

Acknowledgements. The authors wish to thank Professor Anciers 1,untlstriim and Professor 
Cunnar Eklund for their advice, criticism and statistical evaluation of this study. Thc authors 
also are very gratdul  to Dircctor Erik Ekman and the stafl and pupils at the Stockholm H e -  
mcmtary Schools for all thcir assistance without which this study could not have Iiem carricil 
out. 

CONCT.USIONS 

1. Children who were still finger-stickers had a more open hite than chil- 
dren in the other esamined groiIps. 
2. Children with finger-sucking habits after h e  age of 7 years show:([ a11 

increased overjet ant1 a decreased overhite condition coniparcd with chil- 
then who either had given 111) sucking at the age of 2-6 years, or who Ira(1 
never had this habit. 
3. No eviderice was obtained to  prove that a postnormal molar relation 
should he more common in childreri with finger-sucking habits than in 
children without these habits. 
4. No self-correction of finger-sucking anonialies due to the discontinuance 
of the finger-sucking habit co i i l t l  be shown at the ages of 12-14 years. 
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