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INTRODUCTION 

Throngh Lin&gbrd’s (1953) bionietric study of the head and face ant1 the 
investigations of the facial profile by Ujijrk (1947, 1955) and Sarniis (1959) 
t.lie growth, form and size of the head and face in young adults of Swedish 
males has been elucidated. On the other hand, there is no anthropometric, 
data on the head and face of mature adults in Sweden. I n  connection with 
somatometric studies of mature adults (Leuin ,  1969) the authors have there- 
fore performed measurements of the most common head and face dimen- 
sions. This paper deals with these studies of head and face of mature adults 
of both sexes. 

MATERIAL AND METHODS 

Matcrial. By using tables of random figures, the present subjects were se- 
lected from all employees (1605 malm, 419 females) aged 25-49 years with 
Swedish citizenship at the Swedish Ball-Bearing Company in Gothenburg 
(SKF). One hundred males and one hundred females selected cls primary 
suhjects were asked to take part in the investigation, as were a further 30 
females selected as reserves in the event of non-response. Of these, 87 males 
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Table I 
Participation of primary and extra subjects in the investigation 

No. of primary No. of extra Total 
suhjects chosen subjects chosen 
Male Female Male Female Male Female 

No. of subjects investi- 
gated a7 60 0 17 237 77 
No. of suhjects not in- 

13 40 0 13 13 53 vestigated 

Total 100 100 0 30 100 130 
- ~- ~ ~~~ 

Table I1 
HeoJons for ( h e n c e  among the stlhjects chopen at rimdorn and requested to take part m the 

cnvestigutLon 
~~~~ - ~~ ~~~~~ ~ 

No. arnong primary No. among extra Total 
subjects subjects 

Rcdson for absence Male Female Male Female Male Female 

2 6 Left work 2 6 
2 2 

Sick-leave 2 9 5 2 14 
8 7 31 

1 3 40 - 13 13 53 

- - 

- - Not Swede by birth 2 2 

Refused investigation 7 23 _ _  
- 

~~~~ ~ ~ ~ 

and 77 females took part in the investigation (Table I). Tlie most common 
reasons why persons chosen did not take part were sickleave from work and 
unwillingness to participate in the investigation (Tahle 11). 

The rnalcs showed an even distribution by age over the entire range 25- 
49 years, whereas the females had an excessive representation in the interval 
3s-49 years (Fig. 1). There was no marked difference between the sexes 
in the geographical distribution of the suhjects’ places of hirth (Table 111). 
Most of the subjects were horn in Gothe~ibiirg and adjacent counties (65 
males and SS females). None of the subjects were lmown to be of foreign 
descent. 

Measurements. Tlie measiirements (Table IV) carried out according to 
the instructions of iMurtin-LSuZZer (1957). Error of measurenierits were studied 
by measuring 25 individuals at two different occasions. These cletermina- 
tions showed a standard error of the measnrements of 0.8-1.2 mm. 
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MALE - 
FEMALE ''w 

5 

25 30 35 40 45 50 

Fig. 1. Age distribution of the investigated material. 

Statistics. The mean error of the means and the standard deviation (S.D.) 
were calculated according to current standard formulae. Differences between 
means were analysed with Stndrnts' t-test, the value of t being calculated - 

, where from the following formula, since S.D.,hS.D., : t = X1-& 
S.D. 1 + 1 

(n,-l) S.D.,2 + (nZ-l) S.D.,8 
"1 + n,--2 

S.D. = ~ __ 

~- 

n1 n8 

Tahle I11 
Geogruphu dastrLhutcon oj  the subjects by place of bcrth 

County Male Female 
- 

Coteborgs- and Bohus Ian*) 
Alvborgs Ian 
Skaraborgs Ian 
Hallands Ian 
Kronohergs Ian 
Kalmar Ian 
Blekinge Ian 
Varmlands Ian 
Sodermanlands Ian 
Ostergiitlands Ian 
Kopparbergs Ian 
Vastmanlands Ian 
Gavleborgs Ian 
Vasternorrlands Ian 
Jamtlands Ian 
Norrlmttcns liin 

53 44. 
7 9 
5 65**) 2 55**) 
3 3  3 3  
2 3 
3 5  2 5  
1 1  2 2  
3 3  6 6  
3 1 
1 4  1 2  
0 2 
1 1  0 2  
0 1 
2 0 
1 3  0 1  
2 2  1 1  

87 87 77 77 

*) Ian =county 
**) adjacent counties of Gothmbiirg 



Table IV 
2.leasurements of head and face 

n n S.D. Range Difference ~ hl E(M) S.D. Range ~ R.1 Ew 

Head length (1) 87 195.0 0.6 6.2 181-212 77 186.1 0.6 5.6 175-195 1.6 
Head breadth (3) 86 150.0 0.6 5.5 137-160 77 145.8 0.6 4.8 131-156 0.9 
Frontal breadth (4) 87 106.8 0.6 5.3 95--ll8 77 102.9 0.7 5.8 90-118 0.7 
Bizygomatic breadth (6) 87 133.4 0.7 6.4 117-153 77 125.2 0.9 7.8 115-151 1.1 
Bigonial breadth (8) 87 111.5 0.7 6.2 96-128 77 106.0 0.6 5.7 95-117 1.0 
Morphologic face height 

(18) 87 120.3 0.6 5.4 110-133 77 112.3 0.9 8.0 91-127 1.0 

+ 2 
U 
m 
0: 
za 
2. 

c, 

z M 
U 
M 

M, arithmetic mean; E(v), standard error of the mean: S.D., standard deviation. Figures in parantheses refer to Martin-Saller. 
The difference between means is expressed in S.D. units of females. 



Table V 
Correlations between head and face measurements 

Frontal Bizygomatic Bigonial Morphologic 
Head length Head breadth breadth breadth breadth face height 

0" 9 d 9 0" 9 d 9 d 9 d 9 
Head length - - 0.00 0.18 0.24' 0.28' 0.05 0.06 0.33* 0.15 0.29' 0.28' 
Head breadth 0.00 0.18 - - 0.24' 0.41' 0.51' 0.77' 0.09 0.33* 0.11 0.17 
Frontal breadth 0.24' 0.28* 0.24* 0.41' - - 0.19 0.36' 0.26' 0.33* 0.21' 0.32' 
Biz) gomatic breadth 0.05 0.06 0.51* 0.77' 0.19 0.36* - - 0.37" 0.40* 0.22' 0.22* 
Bigonial breadth 0.33* 0.15 0.09 0.33' 0.26' 0.33* 0.37' 0.40' - - 0.31' 0.40' 
Morphologic face height 0.29' 0.28" 0.11 0.17 0.21* 0.32' 0.22' 0.22' 0.31 0.40* - __ 

*) Significant correlation. 
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Table VI 
I l e d  a n d  face indices 

Males Females 
M S.D. Range M S.D. Range 

.- . _ _ ~  ~ - - ~ _ _  

Length-breadth index (cephalic 8/1) 77.1 3.1 69- 84 78.4 3.3 71- 91 
Fronto-parietal index (9/8) 71.4 4.1 6.5- 85 70.7 3.7 63 - 82 
Total facial index (47/45) 90.3 3.2 77-103 90.0 6.8 72-123 

Figures in paranthescs refer to Mortin-Strller. (loc.cit.) 

Throughout the tables signif irant differences between means are given 
in female S.D. units, i.e., the difference between niale and female means in 
niillinietres divided by the female S.D. of the actual measurement. 

Relationships between different diniensions were studied product moment 
correlation, using the metbod of least squares. 

The level of significance was set at 95 yo throughout. 

RESU1,TS 

The means, standard deviation arid ranges for the dimensions are shown in 
Table IV. For all dimensions significantly higher means were obtained for 
the inales than for die fernales. 

The association lxtwreeri head ai t t l  face dinlensions was examined by means 
of the product moment correlation; the results are presented in Table \'. 

No significant Iiosiilive correlations between the length and breadth of 
the head were found. On the other hand, each of h e s e  dimensions showed a 
significant positive correlation with the smallest frontal breadth. Hetw-eeii 
all the face dinlensions there were positive significant correlations. 

Between the head and face dimensions there were significant correlations 
for the relationship head length - rnorphologic face height, smallest frontal 
breadth - bigonial breadth - nior1)liologic face height. 

A11 the above mentioned significant positive correlations are all weak but 
rather strong Iiositivc: correlations were ohtained for head breadth-hizygo- 
matic breadth ; this correlation was significantly higher i r i  inales t tian in 
females (males, r = t0 .51:  females, r = $0.77; t = 3.0). Moreover, only 
in the feinales did the comparison between head and bizygomatic hreadths 
disclose a significantly liiglier llositive correlation than the other comparisons 



HEAD AND FACE OF MATURE ADULTS IN SWEDEN 941 

between head and face measurements. The correlation between head breadth 
was significant and weakly positive only in the females, while the relation- 
ship hetweeri head length ant1 bigoriial breadth was significant and weakly 
positive only in the males. 

An examination was made of the shape of the head and face as represented 
by the length, breadth, fronto-parietal index and the total face index. There 
were no sex differences between the means for these indices (Table VI); 
however, a brachycephalic head shape was slightly more comnion in the 

NO OF CASES 

LENGTH -BREADTH,C€PHALIC: INDEX 

MALE- 
FEMALE"""' 

: i  = .  
: i  : i  

i i  

i i  

I INDEX 

i E  
65 70 I 77 I ep 85 90 

OOLlCHOCEPHAL MESOCEPHAL BRACHYCEPHAL 

Fig. 2. Diagram showing distribution of malc and female cephalic indices. Note the higher 
frequency of brachycephalic iiidividuals among women and of dolichocephalic among men. 
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15 ~ 
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5 

FRONTO- PARIETAL INDEX 
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U U I  I 
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METOP 

Fig. 3.  Diagram showing distrihution of male and female fronto-parietal index. 
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NO O F C A S E S  

TOTAL FACIAL INDEX 

MALE - 
FEMALE ””’ 

MESOPRO- 
SOP 

EURYPROSOP 

Fig. 4. Diagram showing distribution of male and female total facial index. 

women (33 yo) tliaii in tlie men (25 04,); only the women showed cstrcmes 
of this form (Fig. 2). As regards the fronto-parietal index most of thc group 
had a eurymetropic head shape (males 74 ‘yo, females 73 ‘z ; Fig. 3) .  About 
one half of tlie material had a high facial skeleton (leptoprosopic) while only 
a small nunihcr liatl a law facial skeleton (al~out 12 o/; Fig. 4). 

The relationship hetween, on the one liarid, the head and face tliniensions 
and, on the other, the estreinity tliniensions was esaniined h y  prodnct nio- 
mcnt correlation analysis; the results are presented in Table VII. Of the head 
measurements only the smallest frontal breadth sliowetl a significant but 
weals ps i l ive  correlalion with the radius arid til~ia lengths; this correlation 
is, however, not significantly different from those for the head length and 
breadth uerszLs the extremity dimensions. Significant but weals Imsitive cor- 
relations were found 1)etweeii almost all the head irieasiirenient s and skeletal 
sturdiness (breadth of fernoral condyle) iri the males. I n  tlie females similar 
weals positive correlation was proved hctwecn the smallest frontal hreatlth 
and tlie femoral condyle breadtli. 

'Table V11 
Head nnr lJute measiireinenl~ veiqus length ond sturdiness of the extremities 

- -~ 

. 

Head length 
Head breadth 
Frontal lneadth 
BiLygomatic h e a d t h  
Bigonial Imadth 
Morphologic face height 

_. . . _ _  - 

*) Significant correlation. 

1.i:ngth of rtidius 

Males Females 

Length of tibia 

Males Females Male5 Female5 

Breadth of femoral 
condyle 

0.17 0.12 
0.13 0.11 
0.23’ 0.39* 
0.08 0.20 
0.11 0.04 
0.17 0.23” 

0.16 0.10 0.31* 0.00 
0.20 0.20 0.25* 0.07 
0.12 0.36* 0.55* 0.39* 
0.07 0.20 0.23* 0.21% 
0.06 0.08 0.32’ 0.23* 
0.10 0.11 0.20 0.11 
_ _  _ _  



IIEAD AND FACE O F  MATCRE ADULTS I N  SWEDEN 943 

DISCUSSION 

Tlie uneven age distribiition of the females with a n  excess of individuals in 
the interval 35-49 years cannot have any influence on the principle sex 
differences. The females could have somewhat increased dimensions be- 
cause of slightly more advanced age changes than the males. Earlier cros- 
sectional (Lasker, 1953 ; W f i n ~ ~ c h e ,  1953) and serni-longitudinal studies of 
age changes of cranio-facial diniensions ( B  iichi, 1950) show, however, that 
the feniales cannot have gained more than some tenths of a millimeter in 
their dimensions by age changes in relation to the males. The males on the 
other hand as represented b y  inore younger individuals may have gained the 
same amoiint of increase in their dimciisions by the secular trend ( D d j z ~ s ,  
1964). The size of the dimensional differences between the sexes corresponds 
well to the size shown in other series (Laskcr, 1953; Wiinsche, 1953). The 
more brachycephalic tendency among fcmales is nearly an  obligate pherio- 
rrierion in all cranio-facial anthropometry. 

The association hetween the different tlimerisioris showed mostly only 
weak positive significant correlations. This fact holds good also in other 
studies (LindegKrd, 1953; Solow, 1966) antl ref1 1 the well-known fact 
that the growth of head and face is influenced and directed even by many 
other factors than the adjustment of their separate bones to each other (En-  
Low, 1968). 

The rather weak positive or tinsignificant correlations hetween the craiiio- 
facial dimensions and the length and sturdiness factors of the extremital 
bones correspond well to the findings of Lindegdrd (1953). As the develop- 
ment and growth of head and face only partly follow that of the extremities 
(Tanner, 1962; Enlow, 1968) other findings were not to be assumed. 

SUMMARY 

A study has been perfornied of the anthropometry of the head antl face in a 
raridorrily selected group of males and females aged 25-49 years - employees 
at a Swedish industrial company. The nicasiirenients were performed by the 
method of Martin-Suller (1957). Tlie standard error of the mean was k0.8- 
1.2 mm. 

The results of these studies arc reported in tabular form. The results of 
the statistical analyses are given in the tables. These analyses relate to the 
means and standard deviation (S.D.) for linear head antl face measurenients, 
the product moment correlation for the relationship hetween the c,raniofa- 
cia1 measiirements, and between these and the extremity dimensions. In the 
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commentaries to the tables coniparisons have been made between males and 
females in the present material and between the 1)resent results for mature 
adult and those obtained by other authors in craniometric studies. The bio- 
logic significance of the observed differences in theEe comparisons has been 
discussed. 

R bs UX B 
BTUDE A N T H R O P O M ~ T R I Q U E  DE LA T ~ T E  ET D E  LA FACE CHEZ DES ADULTES 

M ~ ~ R S  DE SUBDE 

Une Ctude siir 1’anthror)orrii.trie tlr la i&te et. tle la face a 6tC faite dans tin grou- 
pe pr6levC au h a r d  et composk de sujets des deux sexes 2gCs de 25 h 49 ans, 
employks dans une entreprise industrielle sukdoise. Les mesures ont C t C  
effectukes suivant la iribtliocle tle MartinL+dZer (1957). L’erreur standard 
de la moyenne h i t  9 0,8-1,2 nim. 

Les rCsultuts o1)tenus sont indiquCs sous forme dc tahlcaux. Les rksultats 
des analyses statisticpies sont tlonn6s d a m  les tahleaux. Ces analyses con- 
cernerit les moyennes et kart-type (S.U.) trouvtk pour les mesures 1inCaires 
de la t&te et de la face, la corrdation imm6cliate trouvCe pour le rapport 
entre les niesures crsnio-faciales, et eiitre ces mesures et les dimensions des 
extrkmitks. Les tahlcaux sont accorripagnCs tle conmientaires prksentant des 
coniparaisons entre les deux sexes dans ce mat6rk1, et entre les rCsultats 
obienus ici pour les atlultes miirs et ceux obtenus par d’autres auteurs au 
cows d’Ctiides cranio-mCtricIiies. Les auteurs discutrnt la signification hio- 
logiyue des diffkrences observkes dans ces cornl)arnisons. 

ZESAMMENFASSUNC, 

EINE ANTHROPOMETRISCFTE STUDIE YON KOPF UND GESICTTT IN EINER GRUPPE 

V O N  ERWACHSENEN SCIlWEDEN 

Eiiie aiitliroporrietrisclie Studie von ICopf urid Gesicht. in einer zufdlig m s -  

gewiihlteti Gruppe voii Mitinern untl Frauen im Alter von 25-49 Jahreri, 
alles Angestellte in eiiier schwedischen Industriefirma, wurde gemacht. Die 
Messungen wurden ad modern Martin-.Salkr (1957) ausgefiilirt. Uer Stan- 
dardfehler cles Mittelwrrtes betrug 2~0.8- 1.2 n i r n .  

Die Resultate von tliesen Studien iind die Resultate der statistischen h a -  
lysen sind in den Tal~cllen gegeben. Diese hnalyseri lieziehen sich auf die 
Mittelwerte und Standartlfchler (S.D.) der Kopf- und Gesichtsmasse, die 
Prodiiktnionientltorrelatiori tler Relation zwischen den kraniofacialen Massen 
und zwischen diesen und den Extrcmitiitsdimensioncn. In den Kommenta- 
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ren der Tabellen wurden Vergleiche zwischen Mannern und Frauen atis vor- 
liegendem Material geniacht sowie zwischen vorliegenden Resultaten und 
von solchen, die andere Verfasser in kraniometrischen Studien erhalten haben. 
Die biologische Signifikanz der beobacliteten Unterschiede aus diesen Ver- 
gleichen wurde diskutiert. 
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