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EPJDEMIOLOGY OF FRACTURES OF 
THE FOREARM AMONG THE MAJOR RACIAL GROUPS 

IN SINGAPORE 

B y  

P. C. N. WONG 

I N T R 0 D U (1 T I 0  N 

In a previous paper “Epidemiology of the Fractures of the forearm in 
a Mixed South East Asian Community, Singapore”, the material was 
discussed as  that  arising from the population a s  a whole. 

I t  is the object of the present study to use the same material but to 
break it up  into the three major racial groups, Chinese, Malays and 
Indians (including the Ceylonese) and compare the fracture patterns 
deduced one with the other and with that of a European Community 
(Malmo, Sweden). 

It is to he emphasized that this is a prc~liminary su rwy  only and the 
study will he extended when more data become availahle. 

T H E I’ 0 I’ IJ I,  A T I 0 A’ A 1‘ H I S K 

The Singapore Community of 1,445,929 persons is made u p  of Chincsc 
75 per cent, Malays 14 per cent, Indians and Ceylonese 9 per cent and 
2 per cent of Ihras ians  and Europeans. That  part o f  the 1957 census 
(which is the one used in the present s tudy)  showing thc ~mpulation hy 
Race, sex and 20 year age groups is shown in ’I’ahle 1. The small com- 
munity of Eurasians and Europeans h a w  produced only a small num- 
her of forcarin fractures during the 196‘2-63 period and a r t  not in- 
cluded in the material under analysis. 

hl A T E :  H 1 A I. 

There are 1699 forearm fractures, and for convenience of description they are 
siihdirided thus: 



1. I 'rartures o f  the distal radius I I ~  ulna or 110th (ctcfinctl a s  fractures within :I 

2. Fractures of the shafts o f  thc radius or ulna or 1 ~ 1 t h .  (61X cases). 

3. I'ractures o f  the proximal radius ix. head and neck (41 cases). 

4. Fractures  of thc Olccranon. (42 cases). 
'I'hcsc fractures according to liace, sex and 20 year agc groups are shiJwn in 

cms o f  the t*atlio-carpal joint) .  'I'hcrc arc 996 eases. 

Tables 2, 3, 4 and 5. 

'I"AH1.E 1 
Singupore I'opulatiori by Htrce, Sex crntf 'I'iucrity-Ycwr .lue Groups in 1957. 

Age group Malay Chinese liitliaii 
in thousands l M  F I M  L.' I M F 

0 - 1 9  53.1 53.4 303.4 281.4 26.6 23.1 
20 - 39 35.3 28.7 138.0 139.8 37.8 11.6 
40- 59 12.4 9.3 94.8 86.5 19.9 2.9 
> 60 2.5 2.4 19.5 27.2 1.7 0.5 

Mulay 
Age group F 

'I'AHIX 2 
Fractures of the Distal End of Poreurm iri Sinyapore 1962-1963. 

Chinese Indian 
11 P i M  F 

Malay Chinese Indian 
Age group I M  F l M  F F 

0- 19 9 1  10 258 49 84 25 
20 - 39 2 1  3 102 20 29 9 
40 - 59 15 9 52 63 48 11 
> 60 4 4 33 43 9 5 

Total 131 26 445 175 170 50 

T A M E  3 
Fractures of the Shaft of the Radius or Ulna or Both in Singapore 1952-2963. 

0 - 1 9  97 30 200 37 80 30 
20 - 39 11 2 49 7 12 4 
40 - 59 3 0 19 6 15 1 
> 60 1 0 11 4 1 0 

Total 112 32 279 54 108 35 

Definitions (after d l f f r a m  & Bauer 1962) : 

Children (boys and girls) are  defined a s  being from 0 year to 19 years;  young 

Age Specific Rates: Age specific rates are  calculated from the population figures 
adults 2oL39, middle age 40-59, and old age a s  from 60 years upwards. 
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1 

RATIO OF DISTAL FRKTURES TO POPULATION. 

INDIAN. 

CHINESE. 

MALAY 

(Table 1) as the annual incidence of fractures per 10,000 males or females in each 
20 year age group. 

The racial composition of the polyglot population of Malaya (and this applies 
equally well t o  Singapore) excluding Europeans and Eurasians, consists of (Del  
Tufo 1949): 

1. Malays, racial composition, predominantly Mongoloid. 
2. Chinese, racial composition, essentially Mongoloid. 
3. Indians, racial composition, Caucasoid-Carpentarian, 

R E S U L T S  F R O M  T H E  S U R V E Y  
Distal Fractures: 

There are997 distal forearm fractures of which 157 or 15.7 per cent 
of the total are Malays, 131 or 83.4 per cent are males and 26 or 16.6 
per cent are females. 

The Indians contribute 220 or 22.1 per cent; 170 or 77.3 per cent 
are males and 50 or 22.7 per cent are women. The Chinese make up the 
remainder which is 620 or 62.2 per cent of the total. The males of the 
latter numher 445 or 71.8 per cent and thc females 175 or 28.2 per cent. 

The racial groups expressed as  a percentage of the total population 
and the percentage of fractures contributed by each are shown in Tahlc 
6 and the ratio of percentage of fractures divided by population per- 
centage of each sex of each racial group is graphically represented by 
Fig. 1 .  In relation to the size of its population the contrihution of frac- 
tures by both the Indian Males and Females is considerahle. 

Males (Fig. 2)  : 

In all age groups Indian males have the highest incidences; and 
among the boys and young adults they are followcd by the Malays and 
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Figs .  2 and 3. 

Annual male and female incidences of fractures of the distal forearm per 10,000 of 
population according to age among the major races in Singapore. 

then the Chinese, but in middle age the Malay incidence exceeds the 
Chinese; and in old age Malay and Chinese incidences approximate. 
For the Chinese the lowest incidence occurs in the 40-59 groups where 
as among the Indians and Malays this occurs among the young adults. 

Compared with Malmo the rates for the local hoys are considerably 
lower. Among young adults, Chinese, Malay, Indian and Malmo rates 
correspond reasonably closely. In middle age the order is Indian, Malay, 
Malmo with the Chinese least of all. All the local incidences exceed that 
of the Swedish Community in old age. 

Females (Fig. 3) : 

Malay and Chinese females have incidences which correspond very 
closely in all the four age groups. Their girls and young female adults 
have rates which are below their boys and young male adults, but in 
middle age and the aged, male and female incidences are almost 
identical. 

Indian female rates are the highest for the three Races in all the age 
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RACE. 
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MALAY. 

CHINESE 
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RATIO OF WAFT F~ACTURES TO POPULATION. 
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F i g .  6 .  
F i g s .  5 and 6 .  

Annual male and female shaft fractures per 10,000 of population according to age 
among the major races in Singapore. 

groups. They exceed their males in middle and old age and correspond 
fairly well with those of the Swedish fernales in all except the girls. 

Both the Chinese and Malay female rates are considerably below those 
of the Indian and Swedish females. 
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TABLE 4 
Fractirres of the Prorimnl Rndios in Sinynpore 1962-1963. 

MHhy Chinese Indian 
1' E' I M  l.. 

Age group 
1 I I 

0-  19 0 4 11 2 2 3 
20 - 39 2 0 5 1 4 2 
40 - 59 0 0 2 1 1 1 
> 60 0 0 0 0 0 0 

Total 2 4 18 4 7 6 

TABLE 5 
Frncturrs of the Olecranon in Singapore 1962-1963. 

- 

Malay Chinese Indian l M  F 1: P 
Age group 

0 - 1 9  4 0 18 2 4 2 
20 - 39 1 0 0 0 1 0 
40 -- 59 0 0 2 2 1 0 
> 60 0 0 2 2 1 0 

Total 5 0 22 6 7 2 

TAHLE 6 

Percrntage of population Percentage of fractures 
I M  P 1 M  P 

Chinrse .................. 74.R 80.2 59.8 70.0 
Malays .................. 13.9 14.1 17.5 10.4 
Indians .................. 11.6 5.7 22.7 19.6 

Evidence from the present survey suggests the existence of three 
fracture patterns for thc distal forearm in Singapore. Among the 
females the Malay and Chincsc patterns resemble one another very 
closely whilst the Indian one hears close analogy with that of Malmo. 
There is not thc samc agreement among the various male patterns as 
there is among the females. 

Shaft Fractures: 

There are  620 fractures of the shaft of the forearm bones. The Malays 
total 144 or  23.2 per cent of the total, 112 or 77.7 are men and 32 or 
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22.3 per cent are women. The chinese number 333 or 53 per cent of the 
total, 279 or 83.8 per cent are men and 54 or 16.2 per cent are women. 
There are 143 or 23.1 per cent of the total fractures among the Indians 
of which 108 or 75.5 per cent are men and 35 or 24.5 per cent are women. 

Approximately % of the fractures in each race occur in childhood and 
are rare among the women thereafter, especially among Malay and 
Indian women. The ratios of the percentage of fractures divided by the 
percentage population of each sex of each race are diagrammatically 
represented by Fig. 4. 

There is considerably similarity among all the males, Malmo included, 
in young adults, and with the exception of the Indians this similarity 
exists among the middle aged also (Fig. 5 ) .  Among boys, however, the 
Indian and Malmo incidences are identical; the Malay rates are less 
with the Chinese even lower. The order in old age is Indian, Malay, 
Chinese and then Swedish, but the differences one from the other 
are small. 

There are no fractures of the shafts of the forearm bones beyond 
young adults among the Malay females and none beyond middle age for 
Indian females. Among girls the order is Swedish, Indian, Malays and 
Chnese (Fig. 6) .  There is considerable correspondence among all young 
adults except the Indians. In middle age the order is Indian, Swedish 
and Chinese; and in the aged the Chinese rate exceeds that of Malmo. 
Male incidences in all the Races exceed their corresponding female 
incidences. 

The concept of a separate incidence pattern for each race is far less 
distinct in this fracture than that for cancellous bone. 

Proximal Fractures. 
Proximal Fractures of the radius and ulna are relatively rare frac- 

tures in all the races, rarest among Malays especially the females. There 
are no recorded olecranon fractures among Malay females and it is an 
uncommen fracture among Indian females also (Tables 4 and 5) .  

D I S C IJ S S I 0  N 

This investigation has confirmed the prediction made in a previous 
study that with each one of the local races there exists a correspondingly 
different fracture pattern. It has also been shown that of the two 
varieties of bone, cancellous and cortical, the former produces a more 
distinctive pattern than the latter. 
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Of the three Races thr 1ndi:in c:mccllous fracture pattern tcnds inore 
to thc European than thc other two. Thcir femalc rates in middlc and 
old age exceed thosc of their nialc, and correspond fairly closely with 
those of Malmo. 

They also show the dramatic and sharp rise in these age groups 
characteristic of a European Society-undeniable evidence of progres- 
sive fragility of cancellous hone with increase in age. Some evidence of 
this latter process is found among the Chinese and Malay females but 
it is hardly coniparable to that occurring among the ISuropcan and 
Indian females. 

Of the local males only the Indians give clear cut evidence of increas- 
ing cancellous fragility with age. The Malays and Chinese Males, like 
those of their females and males of Malmo, give also only little evidence 
of such a progressive degenerative process. 

There is very little evidence of increasing fragility in cortical bone 
with age in either sex of all the races. 

I t  is tentatively believed that the differences or similarity of fracture 
patterns (cancellous bone) for each of the local races, is merely an 
expression of the differences or similarity of racial composition. This 
was pointed out in the earlier investigation which dealt with the local 
population as a whole. 

The question now arises-are the patterns deduced for each of the 
major racial group characteristic of that particular race? And as was 
also pointed out previously this can only be known if epidemiological 
surveys are conducted upon similar races whether they may be Malay, 
Chinese or Indian living elsewhere under similar, more adverse or better 
environmental conditions (most important of which is diet). 

The present findings add no evidence to any hypothesis that explains 
increasing cancellous fragility as a result of osteoporosis which Reifen- 
stein (1957) has found to accompany the decline of anabolic steroids in 
aging females. 

There is evidence to indicate that diet in Malaysia and Singapore is 
below that of European Communities in Calories, proteins and calcium 
(May &? JnrcAo 1961, Household Budget Survey Federation of Malaya 

In terms of proteins the Chinese are the best fed, followed by the 
Malays then the Indians, and in terms of calcium the order is Indian, 
Chinese then Malay, but both are below recommended values. In  all the 
Races the females fare the worse (Llewellyn-Jones 1962). 

If dietary considerations were all important in fracture aetiology 

1957-58). 
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why are  the Chinese and Malay fcmalc incitlcnccs so far below, antl thc 
Indian fcmalc inciclrnccs iiirrcly comparuhlc with thosc of a Eurol)cui 
coininunity? Why is thcrc so close n corrcspont l i~~cc~ twtwrwi in:rlc antl 
feinale rates among the Chincsc and Malays in thc  older age groups? 
In Singapore there is thus a considerahle lack of corrcspondcnce he- 
tween fracture incidence and the dietary intake of thch population. This 
gives considerable support to Baiier’s opinion that dietary consitlcra- 
tions are unimportant in  fractures in the aged. 

Yet inspite of strong evidence to the contrary in the present study 
it is still difficult to imagine dietary considerations heing anything else 
other than extremely important factors in fracture aetiology. It may 
still be that  this lack of correspondence between diet and fracture 
incidence is apparent rather than real. This, of course, can only be 
proved o r  otherwise when races similar to those of the local population 
living elsewhere a re  studied with regard to fracture patterns under 
varying conditions of diet. 

C O  N C L  U S I 0  N S A N D S IT h1 hf A R Y 

The present survey has deduced: 
1. That  in Singapore distinct fracture patterns for cancellous hone 

exist for the different ethnic groups, and that similar races produce 
similar fracture patterns. 

2. That  among the Indians, in both sexes, there is undoubted evidence 
of increased cancellous fragility with increase in age, but in both sexes 
among Chinese and Malays there appears only a little increase in this 
degenerative process with similar age advances. 

3. That  the fracture patterns for cortical bone are  less distinct. This 
is probably due to the fact that cortical hone shows little tendency to 
degenerate with age. 

4. That  there is a lack of correspondence hetween osteoporosis in- 
cidence (due to decline of anabolic steroids in aging females) and 
fracture incidence. 

5. That  there is a lack of correspondence hetwcen dietary intake and 
fracture incidence. This, however, may still he apparent rather than real. 

It is again emphasized that when further data hecorne available the 
present survey will be extended. 
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J i  E S U M E 

I1 rcssort dc la prkscntc Ctudc: 
1.  qu’il rxistc 5 Singapour dcs mod&lcs clistincts dc fractures dcs os 

sl)ongieu x chez Irs diffkrcnts g r o u p s  cthniqucs et qur Ies races simi- 
laircs prclduisent des Inodtdcs dc fractures similaircs; 

2. quc parmi Ies Iindicns dcs deux sexes, il y a un r  evidence indis- 
ctutahle d’unc fragilitP accrue des tissus osscux spongieux avcc I’Sge, 
alors que dans les dcux sexes, cheq les Chinois et les Malais, i l  n’y a 
qu’une I&gGre augmentation du processus dPgCnPratif aux Bges avancCs 
correspondan ts ; 

3. que les niod2?les de fractures pour les os compacts sont moins 
distincts. Cela est yrohahlenient dii au fait que 1’0s compact ne niontre 
qu’une petite tendance a la d6gCnCration avec I’Bge; 

4. qu’il existetk un manque de correlation entre l’incidence de 
l’osteoporose (due 5 la diminution des stkroides anaholiques chez les 
fenimes Ggkes) et celle (It. la fracturc; 

5. quil un manque de correlation entre 1e rkgiiiie diPtPtique et I’in- 
cidence de la fracture. Cela peut toutefios Ctre plus apparent que reel. 

I1 est soulignk que la prksente Ptude sera complktee lorsque des 
donnkes ultkrieures pourront Ptre ohtenues. 

X I1 S A X I  hl E N F A S S 11 N G 

Aus der vorliegenden Ubersicht schlicsst inan : 
1. Dass in Singapore hrstinimte Hruehformcn des Markknochen in 

den verschiedencn Volksgruppcn auftrrten und dass ahnliche Hassen 
ahnliche Rruchformen aufweiscn. 

2. Dass bei den Indern heiderlri Geschlcchts niit zunehinenden Alter 
zweifellos eine zunehmcndc Gebrechlichkeit der Markknochen vor- 
handen ist. Rei den Chinesen und Malayen scheint jedoch nu r  eine 
geringe Zunahme dieses degenerativcn Prozesses niit einer entsprechcn- 
den A1 terszunahmc aufzutrcten. 

3. Dass die Rruchformen von Hiihrenknochcn weniger verschieden 
sind. Dies ist wahrscheinlich auf die Tatsache zuriickzufiihren, dass 
Riihrenknochen nur  eine gcringc Neigung zur Altesdegeneration hahen. 

4. Ein Mange1 von Uhcrcinstinimung zwischen dein Vorkommen von 
Osteoporosis (wegen der Ahnahme von anabolischen Steroiden hei 
alternden Fraucn)  und den1 Entstehen von Briichen ist vorhanden. 

5 .  Dass ehenfalls ein Mangel von Uhereinstimmung zwischen Er- 
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niihrung untl tlcrn Aiiftrctcn von Hriichcn ZLI i)cobachtcn ist. Dies ist 
jcdoch iniiglichcrwcisc nur  schrinhar iind nicht wirklich. 
Es wird wicclcrurn hcrvorgchobcn, class clic gcgcnwiirtige Untcr- 

suchung ausgcwcitct werdcn wird, sobuld wcitcrc Ilaten crhaltcn 
werclen. 
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