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CKQRQY?IP %0 TUQY 

<1> Gengr11 Intro;yQ\4'Dl 
hi• stud)' 1n eeaeno•, constitutes an exercise in 

ep1d 1010,1. D1 bet• mellitus, in common with other 

chronic 1a se tates, 1s ot more than ac d 1o int rest 

t the ep1 em1olog1at. Tb• true pr•• lenc• ot the d1• .. •• 

1n any giv n c unity i · 11k wise or vi l 1ntereat to 

the tar- ight c1 public health dllin1strator. It must 

influ ce the lanning of public h alth programs, eh•• 

d.1a t • etect1on dr1v••, nd touch upon uch d1••r•• 
ections of the conOlD3' a life insurance d the food 

industry. 

ll knowledge ot d1abet s preva~anee •t s tr an 

aocurat ly planned and uacut d papulatio urvey. Today, 

th• liter tu.r• 1s replete with countless diabat•• 1urve1 

reports, all ontri ting towards the knowledge ot current 

diabetes prttv lence. Obviously the apectru ot 1n.d1v1dual 

urve1 v lu.e 1• xtmu1ive, rangin1 trOJ1 studie trom which 

only th moat 11m1 ted conclusion can be drawn, to data of 

real d la•tina enetit. 

(11) Diabtt11 and ID411PI ~ n,l!i 
1th a report If Comett in 19;72, attention was drawn 

to ario a aap t ot diabetes 1n Indian 1n Ba 1, oath 

fr1ca. Thia worker ooll.atad the clinical reco~d• ot 101000 

Indian in-patients at a Durban bospit.l and stated that b1 

coapari•on with hospital ada1sa1ona 111 eland and 
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growth of th Indian population has b en 2 . 4 aiDce 1936il 

~ st d Indian population of ong :tin 1965 was.thus 
,7 p raons .. 

r ban, Tonga$t the toe th the 3rd l ge t 
Indian ~o ul.ation, being exceeded only by Pietermaritabura 

and in to • 
l out o:r onsa.t is aimll to that of most oth r 

• ne main 

all buain s ee t ahop ., 

tb9 gcnrt~oint t 
other c ex,'oial professional 

f:fice. fhe reeident1 as M.nge this st et and 

spr a out a little wa:r on nther e1 e, emb cing an 

'inter ctiDg eyst o a d pa-tbe . 

HolWi 1n o t oonaist o~ privately o e dwlllnge 

c fl· _ tr et , ll ae rs of' private 

e ide tial. areas whe s are let fam11i a by the 

To l~ aggregations of ho es 

l t built and ma.int ed b the T.~.c. for it loyees . 

l!iih Scbo<1l 8 ,~w'lior schools cater ~or th Indian 

1'()Uthf there are 2 Junior aohool.s for rte mid l JWlior 
chool or the tee. 

!Che th requirements of !Conga.at rest larg J.y upon 

the al.th Clinic ic has tul -time edio officer. 

T . .o. plo .ee p~ d P. ndants - ..... use of their own hospital 

ou i)&tien departm nt. Th r ar also sev r doctors 

in riv te raoti~e . 

urron.a42ng th to , 1n a ru.ral setting a.re a nwaber 
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tollo 1ng structurea. 

(a} 

oth popul tions display a a1Ja1lar "triangular" tru tur• 

1d t1oal to • In ian popul t .ion in tal. lf the popula-

tion is aged less than 16 yea.rt, and av ry mall proportion 

fall into hit 65 y rs an older roup. 

<o> .ii,ipua ,,i,i1tism1• 
n 1ndu co ris 70-85, sl e 12-15' , 

population. 

The a rag tamilf den ity app r to be slightly lower 

1n ff'on t than in Dur , th r ei.n 7. 'i 

n4 9,0 pr one. There ar lo l 

Tongaat than in Dur .n. 

(d) §411\tt\ign, 

joint t lies 1a 

C pa,riscma between educational tatua of Du.rbarl and 

T t In 1ana are d1:t't1cult to ake eoau. of the 

41ft r c 1n the compil t1o n pres•nta.t1on ot our d.a~ 

an that or the can1u1 statistic. Th~ ppears t be a 

slightly hi pre tage of ch1ldl" attendin school 1n 

ton.ca t t _n 1n urban. 

Ce) o;;mi&mu 
or both popl.11 .tum.a I the p re ta1 of gaintu.111 

ploy d pr ona (25 • 26) are practi lly identical. 

be ercentagea t gainfully ployed en and women are 

also Yirtually 1dent1calt approxillatel7 23 and 2.j 
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. Tabl 5. compar1,20 at Ac• suotur, ot ata,1, u,u·an­
£2ia•$Pmh iA1Dd1-Lo11t t,a1tJ,1 &4 Ima1t·Yu~u 

In~1an PQRHl:,1tiops BY Pt9141 of All• Al. 6191 

G Inanda Tonaaat 
orou~ Lower ucela Verulam 
(Yrs 

o. o. 

0-9 12 30.5 72,571 30.6 20,499 29. 6 6,846 29. 6 

10-19 104,304 26.4 61,735 26 .0 19,419 28.1 6,486 2 .l 

2 - 29 67,62; 17.1 41,206 17.4 11,;1; 16.7 3,486 16.7 

3 .-39 44,248 ll.2 27,401 ll. 5' 6,915 10.o 2,311 10.0 

4 -49 30,221 7.7 18,129 7.6 5,467 1. 9 1,827 7.9 

,0-;9 16,935' 4.3 9.00; 4. 2 3,271 4.7 1.093 4.? 

6 -69 7,19; 1.8 4,219 1.8 1,3 l 2.0 460 2. 0 

70 + 3,869 1.0 2,100 0.9 690 1.0 230 1.0 

-11 394,854 100.0 237,246 1 o.o 69,1;7 100.0 23,099 100. 

It ia readily apparent that the tf0tipat-Verulaa population 

is oloael1 comparable to that ot its •urroandinl population 1J1 

reapect of age structure. This 1• beat 1llustrat d by means ot 

the tollow1n1 figure. 
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[igure 2. Age Distribution of Nat£1.i_Durban-Pinetown, Inanda-Lower 

Tugela and Tongaat-Verulam Populations - All Ages 

AGE DISTRIBUTION OF NATAL, DURBAN-PINETOWN, INANDA­

LOWER TUGELA, & TONGAAT-VERULAM POPULATIONS 

LU 
0 
<( 
u 
LU · o 
I 
u 

30 

~ 20 
~ 
z 
Q 
I­
<( 
...J 
::::, 

g, 10 
a.. 

ALL DECADES INCLUDl;D 

~ NATAL 

@ DURBAN-PINETOWN 

~ INANDA-LOWER TUG~LA 

I TONGAAT-VERULAM 

' 

0 
II II ~ &l£JI 

0-9 10-19 20-29 30-39 40-49 50-59 60-69 70+ 

DECADE OF AGE (Years) 

l 

1 l 1o 

• 



- 23 • 

I rf 
\ .... 

Pl ... .. .. .. .. 
C'T\ M 



' 

1 

po 1 1 

eco io 

popul i o • he 

- ~ -

t 

' 

t C 

l 

ro 

11 

ot bo 

p 

1 

y 

AGE DISTRIBUTION OF 1st & 2nd SURVEY POPULATIONS COMPARED 

WITH POPULATIONS OF NATAL , DURBAN - PINETOWN , INANDA- LOWER 

UJ 
0 
<( 
u 
UJ 
0 

I 
u 
<( 
UJ 

z 
0 
I­
<( 
...J 

. i[ 
0 
a.. 

40 

30 

20 

10 

0 
10-19 

TUGELA , & TONGAAT - VERULAM. 

20- 29 

1st DECADE OF AGE EXCLUDED 

30-39 

fd NATAL 

0 DURBAN-PINETOWN 

~ INANDA-LOWER TUGELA 

Ill TONGAAT-VERULAM 

I 1st SURVEY 

~ 2nd SURVEY 

m . 
. 

40-49 50-59 

~ 
~ 

60-69 

DECADE OF AGE (Years) 

ra::J;l:¥1 
70+ 



- 2s-
more c n 1 th elderl.y, these 

co p rl ons are vital if • ftlld prav lance rate for the 

au.nay population 1 to be eXJ)rass.d. That. botb surv•J 

pop.tlationa ar cloeel.7 s r to popuJ.ati dnvn t 

nrious popul.oua nas in a 1, aoae extrapolation ot auney 

oonclusio s aaa7 be pend.tted to Indians 1n atal aa a whole. 

ct nonetheless •tr•• t.bat an sue eztre­

polatton at naeds be illterpreted with. caution. 

·-· ., 
't 
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to ot 

1 ete p al nc suney foll.owed b ~ t sti (G •• T.) 

ot 11 si e cr•ene••• 
(1) 

t 

0 

s c•d l r d bov, ot 
oral 50 G lueos 

ur 
t 

reene.• h ight and weig t were 

our 1 tr. 
glu 
or lo 1n 

Prior 

tion 

se :n per ons ere screened 1 haurve7s ( r 

t ei- lled 1 t 7 •net 2nd uney) .A.&,,1.ui.Jl covered the 

ent1 · ong t a, ban am J-Ur l vit t.he euept1o of a 

ll un oueing •state ot thh-t7 ou a ( andh1 ag r). 

e re is• aampl1n tee qu, st.tr¥ 7 thodoloo 

1a taUe in t roll.ow1nc ch pter. 

ll blo mpJ.es -w ~• tranSPot"ted to rba re pla 

luc dt aille b7 • 

s ndud1 l urine . le t,ed. 

di tely .. or 

ll l co uric 

quell or e ed 

• V: 0 

g./100 • vr d »RH"U 
mg./100 _ • co U - d th ere 



criterion bu s 41scarded 1n t ur t 120 .1100 .:r.. en 

on ret• ttng it n' ·rr all acre 

1 • en 110 • 119 •. /100 

ob• diabetic. 

<11> •Rt i c;.:r.,. •u tblr 1auu111»cs1 
ll po ltive acrNt1 s underwent nd rd ;o o .!.f'. 

1th venau mpling at 30 mute tenal tor tb aa3ori:t7 

ot bJect I d at hOllrly 11lt.nals tor ll1no:t1t1. S rum 

and pl separat•d 1n ti. ta ting I at l and 

2 hour po t-gluco••, dt1epf1"0aen, and dispatched to Cape ! 

~r I. .I. an .B ., • eta:rminat1ons. All aub3eets wel'e 

d tor a in pel'J.ad ot 30 1'11mt.es prior to O.'l •• 

k1 g wa not permitted. 

S zitly t the clinic vbere G. • ! • va• 

c rr 1•d , trop1n , s drop ed on o th bulbaJ-

co J ct1Vl.i r all subj cts, having fir t ae aed intra. 

dcul..ar ion cl1nicall1 ed after ca .tul • tioning had 

t Ued to reva l poeatbla s. tom of &1 coma. 

In e intervals betw.en venesect1on l. au.bl t wdel'­

vent cl1 cal xa.minat1 a, ·r llows 

· 1 ·. h1 toJ7 of 1 pe r1s, ocardial 1nt retion, 1ntei,.. . 

ttent clau !cation .. 

2. r stin el c rocard1ograph)' 
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3. r blood pressure 

4. presenc and degree ot all:lla1nur1a (nat pursued further) 

s. pre sec or niti , • • renexe 

6. pres ca r peripheral v1brat1o sense and pm­
pr!c sens t1on 

'/. prasenc ot pedal pulsea (dors 11 dis, po terior tibial) 

D1a~tes was diagnosed only by G.T.'r. nd all d1scov red 

diabetics were notified by the au or and at -n • ret rral 

le t r, deta111ng th a.t.T. reSl.llta. · ch d1 tic was 

advised to tten e1 thu- the a be~• Clinic o . the 

ward 1 oapi tal, Durban, o the 7on a t Heal tb 

CUnio, C.mtral oap:1tal, or practioM~ ot tbetr cbo!ce. 

------ ------
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l sun y co pri 2 par 1. 

ontined to th !tens of .~.c. 
ouses, u and rural, tbe o cupants or 2 Ton t 

own 1"d ouaing estates. In thi rv Yt e'ff hou. e ll s 

sit d to obtain acr. •••· Then as n sa _l1n . 

2n sun-er covend tb1 N int use or th to • 

This • - co pa d .all ta.mi.lies unusoc1a t.d with the T .s .c. 

a-do 'bl • 

by t pat tent O l l 3 hou Y1S1 te t -We; S 

r 4 illus rat the r lationahip ot the rurt.J. 
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• Diagram ot Tongaat : Urban & Rural 

• st,pphng 1nd1c,:,tes 

rural estates 

Frostertey 6:.\ Abertoyle 
~ @ Section 
~ @ Kltpfontetn 

s~ct1on 

@ New Town 

1 
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t e.. 

A - Pel\.sion Co~e.s 
B - Blu~ To-.il"\ 

C - Mi~cl..,11 VillQ.3'­

D - B¥o..1<<i! Vil\Q.jt 

E - Hill \/itw 
F - Ga:,ull-.is \-\ill 
~ - (kfH~~ Hill 

l'~......,i,,i....,..ioi\ H - Bloc.ls. &a..~ra..ck.s 

'·} 1. fiTj) 
3. ~ 2 ""'-· .Svrv~ 

4-. C l"I.Vm.be.("s 1nolico.l<) 
5". 3.0M..S 

(S. 
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f r nc to these two figures 1n 1cate th total 

oustng or ong t rea and the r s cover d by the 

l t and 2nd urveys respectively. 

Th• l t survey ean be described cov ring the poor r 

to middle-inco a Indians. The occupations f these persons 

v ried fro tielaworkers, gar• ers, cb1n1 ts d echanics 

to c.lerkst seer taries, hospital p :rsonn l nd s lar 

r spons1ble c te or1es. bes cond survey cove d the 

aaiddl• to u r-income roupa, th sbopke pers, merchants, 

teach rs, cl rks and pi-Qt slonal me. a gen r l1sat1on 

e 1st surv y cov red the 1 ss affluent hil tb 2nd 

incl d r affluent . 

ias 1n s di 1d d th l t survey popul tion into 

2 aroups - rur l nd ur an. Sh ha shown that cc s1der1ng 

aucb . spect of p.c . income, items ot a pendiiU.r , lev l ot 

educatio .etc., the u.rb~ and rural (lat survey) and urban 

(2nd survey) popul tlon can b grouped as tollows : 

lat vev -{l. r l dwellers - Sections 
~ < · (T.s.c.> 

( 
(2. Urb n dwellers - Barrae 
( (t.s .c. riv te) 

2nd SU%'Vey -(3. Urb n d eller - ill g 
(Private) 

g f affluence, p.c. nco , level of ducatton 

and other socio- conomtc par m tars, a gr dUated rrom the 
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ctio a, rack I tot 1 I ( 

being o or •iss Din th). 

h ble 1nd1c t.es the r s1d•~t1al compos1t1 

ot • ch roup. efer ce to tigur a .._ nd 5 v1ll proYide the 

re der 1 the approxiaate geogr ph1c•l situation ot each 

• reaide t1 l 

each are by 

in par th 

Dinatb., end •• ev 1- reur is indicated 

• 

~•bl! z. s1den£1al ompo11t1on ot th£•• §ocio-Economa,c 
GP (no. of nouseho\ds) 

V Bama• ec$\on1 

Gandhi's 'ill) 10.ipf'Oll in) 
) (37) ) (1 

Ch tty• s Hill) InJ " 
o I t 1llage (jt) 

il'bneze ( 5) 

oodsbur1 ( 8) 111 Vie (11) 'W own ( 9) 

G ndbi agar { 7) Pens1o Cottages( 9) loc Darrac s (13) 

1tc ell V111 e( 9} Br ke 111•1• (15) o aa • (1 

lue Town (lJ) 

(11} 

0 rvey t acre criteria 

were s 1'oll.ows 2 

1. 11 per.so l y rs nd bo 

J. l C io Q ll. n 1 be ca 

berf'oyle ) 
} 

ro terl y) Cl) 

nt1c l en 
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(111) 

e ope o this SUJ'TeY a e cr.11td. 

t. or co:i:nae. 

D te Of co pl t1 

Total b r 

1 survey enc 

ous es sot' 

h s 2 

1llustr tas the relati• 

I 

I 

•d , 2009 

• inhabit nta ot llt- eparate 

1 

2,,. 

ll Ul 

•• c. s a 11s n • 

• 
s1t1o or the rural es test 

whta ~1 re ; 1cat..s e loc lity or urba •• te . 

tot 1 nuaber o ou.ua tb s 14 e te was 720 

or v ich 5S6 yt ldad sc~• e • The tel pop l ion living 

aa 4112 persona. Ta l• 8 p ride 

detailed a •17 1s or • pulat1o port. 1n e ch c • 

•1. ti 1 r • Hous a yi lding To 1 o. al 
SU:.1111111 2111•1 . OQUAOll9D 

rake Village 52 79 ;81 

fong t ect1on 3 5'0 ~1 
111 1 ?-8 2 222 

Gend • 111(9) 157 99 961 
Chetty'a Ul( ) 

Pension Cottag • ~ llf8 
lUe T n l l l 2 ~ 

b rtoyle Zl 21; 
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o. Ho se 7ield 
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!o l o. 
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63 
32 

67 

17 

7 

!o 1 
Pom1ai1s 

239 k 

330 

~ 

493 

256 
111* 

i..11 

........... --tion i'igu. p ct or • .c. housinc 

upplie bf the 
25 ompe • The pUlat1ona d 

y r- ar eeti te · a o d 

to 1 r of ho s 1n ea . ot 

by 5.7 (bi tb occu nc rat or 

12 r a ). 

T tU 55'6 o 1 0 h s 11 la 

s a d tb t 1s f1 nrt ot 120 

r n nu ry 19661 v n t 

provicl d b he T •• c. ,: e ctual 

C 

earll 

b.ou • p .son) :a eon 1d bly 1 

wa av ilabl • he 

as lUpll•d 

hou 1 the o :r 

I 1 

t th to 1 

pul t1o t!guras were 

coru.m ea 7 mon:~ns 

t l. num ot 

7. T 71 ld or 556 bou r pre nt 

t Of 

CQ'NJ7 ot 



Tb ot opulat1on 11v1n in 0 S 

n et-'ed ll2 rson.s. The peroen ge of , Ind1 

populatio ! the 'long at-Verul Ngio (Venl · 1 a town 

7 JDll s th or ongaat) wb1 t Us to the roup 
21 

0.9 year- 1s 30. s this group a elu ed in th 

survey, total ve1lable popUJ.at1 a ~ 

-
,s 81U'Vey y1el4ed 2009 so• eu, tbe b lute 

reco ry -w 70 · .. &a onl 77· o l nwaber of house 

es, it is po b th t 1 l.ar peroentag 

of penons w ~e not livin 1n the surv.,- ree 1t Vt _ ,UM t 

of' th urve:,. The c lcul "" · num er or per o s av 1lsbl.e 

2216 parso s 

rin t ,. survey record ke t o th total maber 

of nons q litying tor tbe 1'V97t 1 ••• sat1 1 tile 

sereGllu er . r1 , in th! hou es, t 'the! places ot 

peraons • 

C lculated 

t chooJ.. presents e sus ken by 

l'ff:, proce-1 d. l numb r ot 
" was 2182 which co rest yourably wl tb 

iber (2216) •. :tolloving tabl 1cates 

CG ey 111 tev r tot& l V, 11 bl P91'SOD 1 1 
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T tal 

co •rt ( ) 

I 1ft pro abl that the tl'U• .... eco ery lie 

? and 9 _ • 
~.:n,...,..., l 

Tll o · or tb1s urvey a en des er 

or co eo ent 

D.a or compla t1on : 

11.3.66 

ll+.4.66 
Total Person ere ed : ~l 

Thi _ · ancompaued tibitants or the town he 

er not itlclu e tho . st rvey. rv of the total 

bclr of ses 1n the town iti er s1 ent1&1 are n 

• l.uded by th l t urve1, ki n y tho th -r . 

~e uaea total )01 w 1ch included ':).l. rleta 

C nta 6 blo ks. T .rollo natur: l 

roupi ~! 6 zo s. e 41s ri t1o or 
seen in ti ;. ~- zones re numbera 1- • able 10 

1nd1 tes total nwn r or hou ! e ch zon • 

!ab)r! 60. H9mb1r ot yPua,11 1g , cb Zopt 

ne l 3 4 

• t OU 4 Z/ 138 28 0 

6 

1S 
l'o 1 

301 
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It was decided to sample 1 : 3 houses and screen the 

entire family living in each house thus selected. Thus 

approximately 100 houses would be visited and thus 100 

families screened . The average number of persons per 

family was estimated to be 7, and the total sample 

population was expected to be 700 persons. As 30% of the 
21 

population falls into the first decade of age, this group 

must be excluded to provide the total screenable population. 

Thus~ X zoo 
l, -- 490 persons 

Working from one end of the town to the other, zone by 

zone and street by street, a total of 92 houses were visited 

and these 92 families invited to participate in the survey. 

Five families re:f"Used any participation. The total number 

of persons contained in these 92 families was 522 persons 

aged 10 years and above. The following table indicates the 

survey recovery which was 80% 

Table 11. Second survey; - Screenee Yield 

House Persons 

No . Visited 92 522 

Total Screened 87 418 

Recovery (%) 9; 80 

The actual number of houses included in the survey (92) 

compares favourably with the estimate of 100. The actual 

number of persons available (522) compares likewise with the 

estimate of 490 . 

-- ----

, 

.. 
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~u ~J cts ·~ere asked to et at th loe l testing 

c.1t .m. th rollo ing rning. Prior 12 · our 

f sting, whil stressed, va~ n-ot insi d upon. 1l'~t 

omi g :roll-c ll. va ken to e sure t ll w " re 

able . tt n , e:re 1n fact pres nt. Tbe d in1strat1on of 

s. en earri d u s rollo a : : 

e ch subject stepp d ont a sc le and too along 1 e . 

r!n d while ight and height" noted; solution 

or ;o G lueose in 210 ees. cold w · r 1 out fl vour 

dd1t1ves w s swallowed within te; cle ur1n 

~ ill r a gi~en and th et llAstruc : 

( ) rest ur.ttl c pl tio o th t ~t 

(>to vo okina until • eCW1plet1on or tl'l t st 

{c} to discnr urine atts an !nterv l Gt o Oll1' 

C) ·or 1n 1~ hottr• ti 1 urines passed 

u prior to dep rture. 

n section as o rried out e ctly 2 hours after 

lucos e t1on and blo,.;'d tran terred 1 tely to la a 

tub s cont ,ing sodium tluori.d (Ka ) • r1ne w s tested 

tor 

tri ( 

pr sence ot glucose -with th glucose-oxida.se p per 

) • E ch subJect vas o d th t 1f th$ 

"blood sug r• was r is.ad, econd st ld e nee ssa17 

and 1t h1s t st w i die t1v ot iabe s, st ps ould b 

tak•n to ~ ti tu tr atme t. 
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af ernuon ua.s tlnls spe .. iu pr p :ri .. t ""round 

fo t r llcrw morning•. st • 

t 1- trotP"ed t,;11 t ever,o 1n ho:· ing stat or 

suburb abl to at d st a coNe t nd ne tie 

tt ts ere made to test eveeyo?i o listed. t ts obvioue 

t t ch re 1dent al r e, e Jor• ty or sere nees 

oul o~ necess ty e ho to iv , is l e~ly o~ employed, 

.;n rr e th niorning s a r aul t or ni .i.t h1tt o!'k1 a d 

e · 11 ren who 

1n the ornin 

re not t chool. The n nd WOilen n t VOik 

and acbool children v re tet11tftd at the1r 

place th hie} school. 

es pl~ce or lo en or T.~.c. Cur.ban and 

and high chool 11ier v t•d• .. re it s axp ined the , 

only ose rsons 11 1 . 1a tl o 1 o sir.ig es tes/sul:11.ub 

1:1h re scr n1ng had tu.ken p _c r l ern ti'vely wher 

tutur cree ing · s to· c n1 ou , we eligibl tor 
th ~st. 7.h!s · , neo sary s ll 

cnil :ron at school, r 

thuu d to e •luded tro th 

u th6 author 18 ... asSUl'ed the onl 

tam111e b aen screened at ho , wo ld 

t m11y u.ni ~ s t s all7 bu11 t-up. 

ll ere ~ r quir c .T •• vere no 

s t rec rr1ed out t Tonga t 

o p rsons whose 

t ted. ~ 

fie . :rsonc117. 

l th Clinic. 
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1~ 1ntorm d of tt- ir cl' ea 

r tre ant. 

or ?nd ~urvey 
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ear-... 1 .d cu 1. h aftur oon - ~~ly v nit.... This 
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a h .. - c id- ttarnoon, hoses in e lect dare 

visited 1n s r1 t 1: 3 ol'tier, 
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f' llo n er v n1 t .oo p.111. ompl t, cord · ere 

pt of nc4 a 11y visited 10 ye r- In 

C: • 
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Th ti survey {1st 2 ) re rk ly tree 

fr n r l di!ficul tie • T .. osu tho ros w re minor 

ttn<I e ... ily eircu. 4 d oia ov co • ·· se di! icul.t1 

coU:l • gi~upea into thft e t gori s. 
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Intlian pop\llatl of Tog t 1n co"" on 1 h 
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sc: t 

hut on ,e,.....,-t a p 

s or sin 

1c1na. •p1de 1olog1cel 

r l rg y unlmo • 

1 . 01 ~ en one s 

-ny t!eld 

reset, ch en 11 d 

s ction. ,uu1 eerteill t t so 

nt ry tn 

11 l sis nee 

r tr1ghten d per on • ,. :1 

pr~b&bl) ceoun .for a ce.rt 1n n: r ot 
er n abs nt s. T.n,t, perso al ppro 'Which lriSS ploJl(l 

contimlouely, tog thG..- w1tb ii help of loc l canvr.tssers 

of ove ca su Jr•&J.s ta • 
(b) 

xpe t d protl.ent sul 

th .S b C M I 
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1 . is . 1 d l lt-, to hie ~ r O l p} sici. 

2. e could not b 1~ L - as re ult 

or n tiiN;l lye suri c c physic1a 

3. b 11::ir t et having beet rou to be nae c by a 

pb s!ci n, his nae ould b nc !'b t d or r covery 

eel ye , y parting ,with th re uind mo nt or blood. 

(c) stiyala 

1 speet ii& encount.red oo ionall7. ong th8 

T mil- n Bindus, roun girl illg Jut xperienced 

re , i~ r quir d to sh l r indoor tor 

·h1el1 1m $he no c 10· t1on le 

~ or uc girl to pre ent rs lf tor blo d est ou.14 b 

cont ventio -ot tzadit!on d accep morals~ 

end or ce ~er 1965 sh r d in the co nc nt ·of 

th mo th r auu:1cen w en 11 out ro le s ta st rro ell 

betor sunris to suns t · ch d .. • ppointm nt~ to r.ete t 

po•i tiv scr ees · of the r1r t nd · by 

th1 obse nee, h d thu to b • 

ong 11 r li _i grou t t re 

rt ot youna moth r havin rec 

und r v ne ec ion. 

a gener 1 aversion 

.tl given ir , to 

t pha 1zecl t t notwi tandi th s t um 11 

bloc , po 1 t!on re~:pon~ :; • cell t d th iast!c, 
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... r rol d cul not be 

0 y 1011 l appl"OoC, l· atio d surance. 

____ o ___ _ 
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Cf.APTA _5 

TIOAtJ'ON 
I 

IA 

se determ1n ion 

cl nt.p ·tJt pl• 

tocrt re 

IC •• 

rr1 out o enou 

r v:nol blood 1s t t 

Ith been d1ff' ne 

de ... on vnr1 tion 1n a atocr1t, e •• 

1c s-tates, cen 1 . tticant ariationa ot 

hole lood· lucose, 11 · pl Pl.UCO eo centr tion in 

bo . t:rt 1e 1 er.t!cel. 
26•27•28 

Teder of ff in Indians 1n tal is known 

bu.., in an::, op .. let:'.on group, 

b4 in is hi with ~ov r 

,ell b or !"i.:tf"{'ici(,~ t 

· hol ood gluco 6e e 

("'?} 

Th e .tieoagul nt/p e 

con 

vhol bloo • ll blood s p1e 

ion. 

the t quenc ot child­

e e tendanc, ne mi 

,ree to rr~ct 

., y sue: ~feet. 

load 
a ,_ 

( ., .) p r 11 ilit:r. (ml. ) 

r r rr1 er ted prior to 

sep r ti n of t e pla a. Gluco oonc ntr tion 1n the pla · 

w e 1th! 21+-36 OU tte v n ction. 



n tor nd rilk rsatf%ave 1l)nt1 th t possesses 

ood pr serv tive :ut li ties lid th t its nti-gl e lJtie 

!'feet is enh .. ~.e<! by i.o~erin"" "f t pere r • 

{3) 'riot •or· ohydra$! In~!S! 
The 1 t tha Yi r,~ !n ian 1 l rg ly ~ posed of 

n vari tt oi curry which 

quan t1 tie: s or !1! , wb1 te bre 

!hi c ~ ption nsur $ th 

accomp ni d by lQrga 

, or hom&-mad b~ d (hand-rot1) . 
"<'. 
]/ 

t ls l;y · is glucos elu• 

c nnot occu · dU.e to ex !i:lvely 1<,w or t"ivad carboh7drate 

{CHO} intake. il.tera'Ol\ t ... ,i3°1n a study or th tt ets 

t.ue whol.e blood gl:ueos l " 1 or cm~ ging t 1e o intau 

tro 400 to 50 a d&ilYt co "lud a tho t : •• o need 

tor- a h1gb cno diet pr1 r to a.T.~. a vho pruen.ta 

no ~ isto or physic l vi-. ne ot rt. -trlct· d r od in kl . 

(4) 01: COSS Loa 

rhe survey lucose ahalleng1:; s ',!f;:_rJf 5 th G 'T. • , 

mployed ;o u do~, ot daxt ose a ahydr te 1n a proxla:aa 

210 ml. col w- tar wi ou f'l.-~ur - dditiv11s . 

It is r · lised th t ... - c..-oie of this lo d 1 arbi ar,. 

s ./Gt ::.. uniror its ill l:uco., load h bfi dopted in 

pr v lenc ~ork.. ,l.ucos lo d v,tri&s rr tr· ight-

ro r-d so G o I o G, to do g c lcul, tad r boa1 weight . 

1ther _ l.?S &(kilo :f! l bod g t o 1.0 0/kil actual 

b opo als that ucos loa b de rmined b7 
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surt ce ar •• lso been 11&de}l 

Th 5 G lot.id g~n rally c uses l s .. us n J.orcer 

ountif' a con u ntly 1 r 1 · ly bso.rbed 

0 lly. j+ . 

5) 
Gluco ~oncentr 

ll 

or luco · de 

modif 1c tio o 

1 tio.u tor cro u 

{ ) 

. ( ) . .;;.;;i.--a..;:;..:;;....:.;.::.-,a;~~ 

·rom 

survey s ll 

ra t1on of so o 

crit a 

following basic. crit 

dju ... tm ... nt.s lllD e to allo 

or c adl~ :so · · .1100 l. 

'W s 
. ~ -

a app r· tus. 

• 

o~r metho43S 

n c s ary 

iff' J"enc s t 

2 hour true ve ous 10-e bl o glucocl e uallil1g or 

e od"ne l ~l ./100 :zi. 

T 1s c .o 

in ic· n f. 

.1,.,. Cb iC • 

~ Auto-Analyser Techn1con Inst 

New York . U. S . A. 

uide 

nts Corpe · ti! 
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,. 

Blood il.ethod 1.0ed<G) ·:,aurly Criteria 
.1100 m1. 
l 2 

Ve1 cu.a ·nay tic 5 90 l~O 105' 
' ,, 

V Ji u AU.to- .n 11 l' ls/Kilo - 150 110 

'el ous 17 r l - l~O 110 

V'enous aomoai.,. .1.son ll 15'0 120 

en)i..a to gii- lson l . ? 5G/K1lo - 160 12 

dy 

~r1ter1a displayed abov . 

ur erasor tlt f sttn V&lua ha an 01n1tte os a n1 gnost!c 

c it rian i thre ot tb · fl ove sets of c- :l te i • 

In su.rva such as the present study as in any s.blUar 

fi study, the SUbjtJct is unde nrve:lll nee onl ~ tro tb 

till be arrives tor ti.. •* • It 1 o s le t t break-

!his in.for tio may or may not be diVUl ed. by 

fot'e G • • x. to ensure that the. in tac 

at te. :,,'h u or how ve:r t el t t, 1n .ttopt to 

plea b t bjects may · ve eonseiouslv brok.en the 

pr1o~ 12 f st, n di • iVUl e th!s Wo 

bile 1ndivid al · as ting v e ha not b en us 

'tic 11, in the statiat c 1 corr laws n t st1ng 
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s d o r rouped an l ~ s b ve b s t 1, 

t 1 th f:f et of s few ~puriou t ting v 1 GS 

( e--1 blo 

L elud d 

y J -1 be) wou.ld 

f rue f .. tin 
' l v~ uo . 

0 1 ulliv· n th preci e 

rd ol bloo 1 cos. The 
\ 

redo ly in de e of 1 t1ons 1 ,• 
I' 

t b ie cri te i dopted ns ely on~ h ~' \ o. 

~ our v lu ~ o 1,0 d 110 g./l 

follo i -~sc 1 ·1onsl ust be 

1 ho ;: r 15C · ./l C 
(l'll 

. -{ (18 

\ 

• NS C ti 11 i the 

1 . 

( 5 /l.Ou ml. 
i. DO»£ : 1 

• • (135 /100 ml . O.c n ld) 

Tb t h r s kn 

n ely 1 ,, 
l our pl luco e - 175 mg . /100 1 . I 

lucose 130 . 11 O 1 . \ - I 
I 

. I 

2 hour )ls ma 

Glucose et in ti n in tb1s study c rri•d out b)' 

DtOd fie 

reduction. 

cont nt, 1 

i 

h s co red 

of th ~off ann eth d or otassiu 

is whiL rov141n J very close tru 

ot 1dent1ca 1 1 t an ens tie • 
~ .off ann - oditio tio 1th 

r rric7an,.d 

lucoa l 

thod, sing th"' Auto,... n l.ysel' {'lecbnioon) 

,, 
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and has toW1cl that tb• latter ae\hod avera&•• 7'/, l••• than 

the tol'ller. Be used venou• pla- solel.T, thus obv1atinc 

an, ditferenc•• in ••diu. Value• of l~O and 110 111./100 ml. 

(enz,utio aethod) would tbu• convert to 160 and 117 •1./100 

al. re1peot1vei,. 

To ocm.vert the 'baaio or1t.r1a of 1,0 and UO q./100 ml. 

whole Tenoua blood (enqat1o) to tboae ua1n1 Teno1:11 pla .. 

(Hotfllalln ao41f1ca\1on), th••• ditterencea of 10 and 7 •1/100 

al. resp.atiTel.J', mu.at b4I ad4td onto the oaloul.atecl Yalu•• ot 

175 and 130 ac./100 al. 

!he final or1ter1a are thu.ss 

l hour value ~ 

2 hour value ~ 

1ss .,.1100 111. 

140 .,.1100 Ill. 

or a d1apoa1a oz dial>et••• both criteria aust be 

eatiati•d1 1t on11 one or1ter1on 1• aatiat1e4 the auajeot 

11 aid to be a'bnoraal but not diabetic. It 1• interesting 
26 27 . 

to note tb t l»O'tb 0111cm an4 !u1ti1°" et al, 11su1 identical 

appa.ratlla and aethodolo17 ot the present atu<11, have aun••t•4 

vt.n.0~• plaaaa or1t~1• at one and two hOllra after 11uooae 

in&•at1on ot 18, and 140 •1./100 ml. reapaot1ve11. Furth•r-
44 

aore s .. at 1n 1967• with likewi•• 1clentical aeth0dolo111 

uaed or1ter1a ot 190 and 14S' aa./100 al. r•apeot1ve11. 

<~) G1r991a,1a P1tlDRl1t 

11 urine auples ••r• tested tor the pr•a•o• aad deer•• 
of 1l1oo•ur1a, with a cluoo1• ox1d&a.-pvox:1dase 1tr1p. • 

* T••·Tape. Lilly Laboratories. Isan4o, Tr&Jlffaal, South Atri• 
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G.lJcosur +to +++-t-

ceord1ng to colovl" eh' n .' rro th o~lgin l y ... lle1. to 

vt1ryin sh d s or sr~ ... .. 
{ll) 

{1.) 

{2) 

__ r.1.d ~ hou r., 'W· 4lllowed t.o clot t ""O 

, ~ p rs t d vJ th 

to th C po f'!'lo~n: laboratory by air. ~o cu i.U'i3 that th 

s rt! 1n to~ -tubes ·rri ed ~t th labor&to yin ad •P-

rroz n state, tr...- tosttuce.z -wer plac d lt p1· -fro n 

ver .. ti .. 
o- ----

In very c ee, in a sca ti t«c ~Y c.;.. dit1on. \ 

, d raaio-1 muno ss ';:, 
i..s 

er bed b7 E· 1~ nd ?andle, 1ncor .. or· ting 

of . or . l'l t - f 1+6tl+7 m• 1.. ..... nu :LS.Ztiro'W S Pl'Oce U • .Ul t,uvQ ~ 

d c:- Lod ~ d ta sL et y th aui ell ical 

C ntr , 
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I 1 propo ed to deta 

ab o 1n G. ..1. l.n th 

cours or thi th s!a where 1n 

trends will e indicated 

the a t r' a con ten t1on th t insulin 1 the p1'11dry 

ri ctor, d1 nos tic cr1 terie 

pplicabl to the hol'mc,ne c not be amplo:,ed. 

~ ... ..,. inaUlin once ty tl is ttXJ)ff.S Nd 1n micro-unit 

per .i. yu. u /ml. ) 

(111) :tPD:11tfrUltsl SU kid P!\!DdD!$1oa f 

Cl) !!EtPJllj 5&2S ot § e 

l a collected ill heparinin tubes at l'OOll 

t pe tun. a- \Ille separated w1t.hin 20 mi tea vlth a 

c tritUge s.p 1Jlg at 3000 :r.p. tor 5 iJl,IJ,ll,I. 

(2) Stopgg Y4 Jr!Blt•E :te Capt TM 
~ ,. d pt~•n an4 nsterred to th• Cape !own 

unner !de t1cel to th tor tt:a. se 

{3) 



.. ~ -
1n bor .tory aceordhg to gg stion 

GedaJ, .a\ rhus, mark. · 

(It) Diago~tJ.S qa:W,t 
' 

de by 

s w1t . rum 1rumlln, it is the autb.or•a contention 

t la ~. .F. • behaviour during G.T. • ca · ot be 

r1a1 1J &r1n.ed into rtormal and abnormal respons.e. !rends 

• , • responae -will ~ 1nd1ce t8 8114 so• ooncluaions 

dr wn. 

Pl 8118 ff • • 1. eoncent tion 1s expressed 1n intcio 

qu1v. 1" L .. C /L Equiv.;, L. ) 
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(1) 

.) and el ht ( .) o all Jects 

apr le. 

oute clot.hi 

tand r c nt 

11 SU 3ect N 0 

prtor to 

ct wa caloula ted 

• r 
eff7 ar icle or 

subJ ct• 

calcul.atio 

ll vo1 t 

c• igbt or 
r tio o • 

e 1n t a 
;1 

-·-· ta 0•1'7, 6th d., .,. 

indoor clo~ ..... 

Nd with V ight • . Actu l 'Wi1 ~ t:wa• C 

Ol'llal V 1 t W 8 define l 1g t did not 

ex.c or tall bort o 15 ot the ave ge eig t-. ihen 

ctu l ght exc11ede or ell abort o th lhrl. ta, 

OYe e1 t r u erwei t s d• tad. 

(11) 

tive sen ~ u•st1one s 

ot a 1na r1s and/or myocerd1 l 1 re ion. 

we ·1n to the rec ndati · a o~ ... 
s1tive scr •• t N t 12 

le d .c •• paper 

peed ot 2; rit7 of · .c.G. • s vare 

o on l.Uco i eati n, th 

GalU 

52 
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co 

e1 

e 1 and ours oat lucoa • o t n r arut 

ow tll gl.Uco • • tio c n . 0. 

ri 

1nte 

se nt deviation, 

i t t • ey d 

1 toll vi 

In et o 

lUc:o• inge.s ton w1 

.c.G.•a :re ~din 

glucose od, t 1 hoped t t 

1n tact be negligible, t 

aca d1 l 1 a voi • 

11 .c.o.• were illterpre by 

0 ld 

tte so 

8 iol.o 1a 

or e rdia Cl c, G Scbuul' sp1 al, C pe Town. 

e G ••• r t tha 

& 1a 011a of chaaa1c ase va 

qui oc 1 o 1 pe t.o.1'1 

1 iic~1on1 or 

endOC r 1al 

(111) .:.:Dm.;:.a;;~a-...a.;;--::.._.~ 

1 te · taJt. 

e it t ere was 

oc rdial 

11 po 1ti sc.r one e t d1~ct. fund soop7 vi t 

* • 

* co • s 1A 

r ydr! 11, ya 

0 2 ho lueos 

scrrie o a 

:tu of• 

ho 

a Ject. 

1 • u;. . el.eh- l Inc. aua, 
t ••• 
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imil.B 

i o a ey 1 

. 2. io 

ll 

e toll.ow 

l.. qui 

2 . 

J . 

h die os1a 

rely eaor1pt1v 
54 . 

r ott, Job 

scribe l+ 

y s 1th .. 

tl cks of 

s 

ie retino th7. r.n 
't.BJr<ml..nOl y 

55 J oft~6 

e 

· th l'" e , n ann,,n l&.r 

v1 ·· OU onb 1 ret1n l 

cular Disease 

v· c n e 

t c udic tion 

to story 

l 

oun · I 

al the 

11s p 1s 

carr d out. .v.». ~ s 1a nos d tJn 

1 toey · r 1n \t t le ·ic tton /or, 

1 ( l" 1 1 0?' 11 te l) or, 

ig nrn or putati 

raaul. t t r tro • 
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( Y) f!J1SheJ!l &rJ.$19 I 

presence or ab aenae ot nltl Jer s 1 all po 1. ttv• 

screez1 es vas dete 1ned using a standard t ndon h r. 

1br tlon n e was assess.a over both ankle :nal1eol1 with 

tuning !or • er1pheral neurit1 was diagnosed by th 

bilateral absence or nkle je:r a or th bilateral a'bsGJJCe of 

vlb ti n nse. lt ta ' THllsed t many cases or 

p r1pb ral suri ti m lui'fe been llis ed e~ aubJect1ve 

sym.pt sue~ a 1n and pa · stb.osiee , re not SOUght. 

--------- ..... , ............ . 
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9YMI . oz POS!TlVB SC!IPII§ 

s stated pnv10Ull.J' (chapter 3), • pos1t1ve scr.eMe 

vaa one vho untteste4 glycoSUl'1 1rnapect1ve or pla8U 

11t1coa• ...aiu., and/ott one who screen cllloos• value 

•quailed or exceeted 120 mg. /100 Ill. In1 t1ally a value ot 

110 mc.1100 Jll. waa choaen, but art.tr 205 conucu:tlq a.T.f. '• 
ot lihicb 71 n on acnen••• vi •ln•• between 110 and 

.:t 
119 ag./100 111..,•• or the 71 acnen .. a, onl)' 3 (It. ) w•n 
dubet1o b7 detln1Uon. 

(1) lk& §IDR • 

The toll.owing tabl• 1nd1cat.e• recovery 1n this au:rny. 

IWI lJ. 1.1$ s»mtz I lftona 9' fo•1UD SD!PIII 
BJP1Jrglycae111ce Clyc,osur1ca 

pl.a- glucose 120 Jlll/100 ml. irrespectlve or 
, 1: ... 

Total Bo. O 

o. teated 

lt•coYel"J' ( ) 

219 

91 

83 

87 

It 1• aeen that the nconr, ror each group vae nrtuall7 

9 • Thau num,- cl.7coaumca tell into the bJpergl.Jcaaic 

cat.pry and s •• 1ncl.U4- 1n both NOONriea, they an 
kept 1n a a1ngh 1'0\tP of 95 su ~•eta as it ates tor JllON 

Wld•ntallda la anel:,aia later. 

"" e alu was ralaed to 120 ag. /100 Ill. 
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1. 

l bJecta .not. rates d, 13 

1l' plo :era to ke 

a, 3 • 1 had di 

(aulttple1nl 10• 

luoose 9'811l•• tor bJec • 

. T 3>61· 14• Q 

cnwM: mn1xaa1a 

or 
. ~bab~ 

r in 

r• 
pl.wt. ' 

• sere 
( ) 

• 
11 

s l, 

12 

J l 0 

i.. 1th gro »e 
~,.. been . ae .. 4',ft ...... 

ha'N bean la 

c~sunce owere 

tic, wit sen• 

not 

l'G Wng 8 ave • ignated 

Ya in e Ch C, •• w le Ulan 

mz I 

~ - 1 bl.8 .......,...._,..,qc 

ted. Four 

./100 • 
0 d1abet1c 

ll mg./100 • 
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I17Per&l7caea1os Olycoaurloa 

}l1 au lUCON# 120 mg/100 Ill. 1ne&l*)t1Ve ot 
l 

Total o. 

~ 

80 

verr ro th IJ'OUP• 11 ~Y 8 • the same 

J.ycos,;i.r1o• 'Ntnc ype y •• !ca• a P1Y 111 

this Slll"ft7 s 1n tha :rlnt • 

. o§itiYI SH!fP1t Fail'Qn• 

l . 

I snot poas1bl• to obta reasons tor tb• nor.. 

a te.ndence of • 13 absente•s. ably t••r ot l.os1ng 

emplo11J&nt a principal f'ectoi-. tollowSn table 

inctic te the sc •n plasma gl\lcon nlue• tor these 13 

sub~ects 

!ptz+t jQ• W:IHIRHUQB of §sDIB Pl.aga GJ,us.9g V•lUI RI 
1J YBBlfl4 l:Rnim sme,, • UZPIUlzMIIWI 

la GluaoN 12\0 '.; ilo\ r
1 

llt\O \ 1S0 160 17\0 

. /100 1111. 129 139 I 11t-9 I 159 1.69 179 
l.80 plus 

o. I 7 1 1 I O It> 

The 4 SCH es with giosa hJPII ?yea van moat 

probe 11' d1 bet!c and have bfftl de gnatG4 as h, wb1l8 the 

re 1td.ng 9 baw bee declared non- 1aat1c. 
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• 
7 veclst1tr1ce. • • 

41 •tic, 1th •V7 d C rlHillQl.lJ& 

1n exc sa .r ./1 111. • 
o 1abetic • scnen lu 1n • • le 

• 
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----- Cl nlB 8 -•• •• ••• ·•• 

While• h sune1· wea a 41at1nct entity, tbe • t040loo 

vas 1dent1Cal and 41treNd only' 1n AllP11nc pl'OCttdure. It 1• 

inwnded to nset au nau:l.t• vith concomitant 41acuad.o: 

tma • ipodte ctata, both SU!'YQ popilatton1 hav!n.1 been 

pooled uamg tbe standard toau.la ror wichted IIUU/proportiona. 

Results t ea m"""• C011pand - contn•wd, will a 
diseu.ased ba?e itele118llt. 

<1> 10 s»mx , 
Jf' 1ibe 2009 ICften&ta, 111 ven found to be 4iabet1c by 

de.t1n1t1on, ftPNNnt1ng prnalece ot ;.5';a. is f1~ 

incl a 11 labetto•, known and nwl1-diacovered . or tb•• 
lll, all bUt If. wre diagnosed b7 peat a •• T. These lf. wre 

not •teated and dt.abate ves 4ta1noae<1 •• the screen value 

1n ea case exeeeded 180 g. /100 ml. 

t 1 seen fro table 17 that pra•luc• rl•• with 

inCJ'eas1n& ge, being less than in the 2nd and 3N d8044ea1 

to el.moat 3 . in. eluiG.7. 



~ b _la l:2· 

1&• Or p To l 'o• /1/i 

( rs.) 1,0 .• beti Die et1c 

l.0 - 19 . ?11f 5 O. ? 

20 • ,29 · S3'1 2 o.1t 

-3 · - 39 288. 17 ,.9 
o ... 9 218 29 13.3 . 

5'0 ..; 59 1~~ ' 3 20.6 

60 • 69 82.-, 21 25-.6 

70 p, s ~ 1 .2 

All A a 111 ,:.s . 

re 1 rp tncna • rro 30·• to e ,O's 

the af'ter th r1 0 1s 'much mo g dU 1. 

(11) 2P!J ,Uff8% I 

1 .cl.ltd lf.l . acre .. 

.1 • · ty d1•b•Uoa diqnose ~te r pent 

1nbg 4 be1n dee ted diabetic a tbail' 

SON•n.. • 1n •"17 c_a ... 
teHDC -1.e 18 1n41caie the pnen1 tnn-4 or 1nc:Nas1ng 

p-rneleme wi age. 



Age Group 

( .) . 

10 - ~ 

20 -

30 • , 39 

o - 49 

;o - 59 

60- 9 
70 plus 

ll • 
He 

he 

1 

o. 

1~2 

10\t. 

71 
i.1 

~ 

12 

8 

1+18 

1!.d C 
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• 
Di bettc 

1 

1A 0th 

9 

l 

; 

1 f"ollowtng 1 tognm. 

1 

D1 b tic 

.7 
3.9 · 

12.7 

21. 

20.8 

16.7 
37., · 

8.1 

l pla t:.U in 

11 illuatnW 

overl.eat 
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rnABETES PREVALENCE_ BY DECADE OF AGE 

FIRST SURVEY COMPARED WITH SECOND SURVEY 

I 1st Survey 

0 2nd Survey 

-.i 
10-19 

l d 

ticul 

20-29 30-39 40-',9 50-59 60-69 

AGE GROUPS ( Decades) 

t 11 of 

rly e OU , 

70+ 

or ce in th slop or t trend; 
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ot obsaned dif'tennc• between tvo 

sune s, d9C&de by decade, V&a saed Chi,.SquaNd 
~ ' 

test. The only a ificant di erencee vere ill th• 

3 4 de ea age group 20 - 29 years, x
2 

• 11.338 

< -.001 cJ a e !'OUP 30 • 39 ye s, 1 - 3. 90 <.oi. 
or all other decade-a, no s1ghU1ca t a1trerence wre 

ob ened, ) .o;. '?h d!tt nee bat e n ~ o 0¥ rall 

s or 5. (lat surn7) d s. (2nd survey) is 

s nit1 ant» % 
2 

• .192 P· < . o,. 
( 111) C.:Ompg;J!, C mx J 

b tes v lence by 

le ted h1 .. Plic t1 n r 
ror 1gbted means and prc,,p0:1~:,i_w. 

h to l SU y popul ti 1 · 2+1 and 

) 

r diabe 1c 1 ll ;, pres ting a v lenc o:r 6.&/,. 

19 die tea the :rising p lenoe 1th age 

Tabl! J.2• 

A e rott ( rs.) Total o. Di etic $ Diabetic 

10 - 19 866 6 0.7 
2 - 29 641 6 0.9 

JO - "B 3,-9 26 1.2 
i.o - tt-9 26, ~ ~.7 
5'0 - 59 170 3S 20.6 
60 • 69 ~ 23 ~.; 
70 plus 32 l 31.3 
ll gs -;)+27 12+5 6.,0 

* '8t1st l appendix 
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:rut :r 0 Yt gnatar h r ot posi tlve 
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sis ia t G ••• , it ~oll a ta 

glucos 
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sort o inements c ro1 m. 1:t 

•11 illust t a y the udbUry tind!nga,
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1"'f 1 as don glyc su:-1a u 
•oc,,aure virtually useless as p al • 

utbor r el.s tha tbls reaable hae be sentlal. 
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o er parts ot t worl • 

sic UCO alle • 

n ion ( d l co ur1a} 

co riaon too publ1 W 

re ill toto, 

t b comp Nd vttb 

cautio st b o sel"ll it s of t!M r tudie w ich 

1n1t1 l po p ndl•l lo d lucos scrorlif/.'79 

'P-•--1 

r 11 f ngaat p v l nee tor ae pl popu.la 

nd ov) wa 6. 9 

be a s 

own di etic 

end p c11to s d 

0th ~ . ( .7 

de d 

0 

e no diabetic . Certainl tb~re we 

this ro • abl 19 die t s e r. id 

lenc tr ~th d ca e (7. 
or t .1 dro o t . l 

~c 11 11'1 l 1abe a p 1 ce-, 



it t u. wt. . 2°•8\.s C<>IIHDted tl incidence 1n tbe 

childhood Popnl. uon of u.s •• ( er lS ,.. ra) 1a o.(11.J. ·• 
'fh1s incidence would. drop lower it the age rou l llt rs 

V&S CltClUd • 

rr .. e tot 1 Sllrv47 popql Ua as ~Z/ perlOXls. a JO$ 

ot Ind n popul.Ation tall.a into the l:st de de, 
18 

the lculatad total auw1 population ( all s) would be 1 

--
o th.e p mi • that tbia •nr• lo+O per• . s -wo"Qld tia•• 

bar oured o diabetics, ~ total diabetes p:renl&ce .toz, all 
. . 

age vould •: 

ll , diabetics out or '1+6'1 sub ecu 
or 

(11) ComeprQtivg B1,. J!tl!I fnJ!J!nCI : 

t th tira or writill v 1d coaparison can be mad• 

with fol~ w s 1 s on1J , 

adtoi-d ( •• ) 

l'b;roet 1 ( U • • ) 

1n ion SUrn 

(U. I':'! •• ) 

melodi (~ •• , 

• 1962 69,82 

- 1961t 70 

- 196\t J6 
C . ,a6 83 

O' ••• ) - ,1..7 

- 1?66 
12 

- 1961 8lt-
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l. B1\'!!Pghamt§gdfom 

In tbeee En lish mn.,.,. at-pran41a glycoS\lHa 

screening • emplo)'Gd vttb a.T :r. being ctnied oa • all 

glyco r1c • 

shd.lar 1n b6 

- tbod lo cinc:f ca 1 o tic cr1 t ri v re ver, 

su.neys. G.t.T. (D mtnghul) we toll .!ng 

a So G lucoae load, and both l and 2 hour capillary whole 

blood valll or 180 g./10 lll. 4 120 mg./100 111. had to • 

a U. 1 d tor di eta diegn.o is. metbed ot glucose 

4 ta tion s 1dent1c l t employed in Tons t~ The 

cr1t d thos ··sugr; :ted b7' 1tzgenld and ,i?S o 

or . B ·• ·• and correspond to nnous vhole blood. 

luco - val e or 160 mg./100 • duo . · .n.oo 1. 
eapect1v l. tn t !"ms of ve on pl ama, the• crit rie 

co espo d to 1u s ot 18; ./l.OO • and 130 mg./1 O ml. 

' raspeet1 1 • 
26 

'~ 

sul'VeJ ploy d 2 our capillary blood 

1 e ot 120 ./100 • to · ta 11sh d!sbotes 

o 1a. 4Ihis velnc corr apond to venous ole blood 

htco e valu or 110 u.g./l o ~. c ~ 1n turn !S e uival nt 
to 130 .~ o ml. wn.ous plasma . 

a o 1t ria r thus e st 1dent1eal to those 

G 1 the S d.rord arltarion. 

surv 7 con!i ed rrent st s of 

dia~t s prevrl~nc a be betw ; 1 •• when 
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tep further in that e/ ex · tched 

aglxg uur1c contt9j.s underwent G.T.:1:. In Bi.-~~&W 

e · . 5 eo11 rolst 27 sat1sf'i d the en a lJld we d 

d1 h'ft1c, :r-ev leno · of 7.8 , while e ford follo ed su:l't 

ben 9.0 di b tics ere discovered out or the 570 control 1 

results 1ed to rev! ed · abet prev lence rates b7 

... spectlve ut · ra. 'Dlt 131~1 119111 Bi .. lb! 41.t)IBI 

2D!• c .ror £he, ,tgW as,pl popplatio ot S&!!Ds gd lt! 
t B tt t£ieird l,q B dtod Di fd t'J»§. a;tm;tt \o 

. Bero any e parison be b ean Ton a t. and Biminglle b 

ma · ,. it 1 necessary ·to appl7 tbe e iu1 la t Bi 1ngha 

cr1t ria (18;' and 1)0 tng.-/1 .) to the o t do • 

Tb1 h s tl effect ot rais1 

and ove 11 p valenc 

revised .. pr 

.& e Gr Tot 
10 • 19 86! 
20 - 29 6'-1 
3 - 35'9 
4 - lt-9 265 
so - 59 170 

60 - 9 91t 
70 pJ.11a 32 
,11 8 2lt27 

• t>Rva ce i 3 d cade 

117. 

C • 

. O•Di 

6 
6 

26 
~ 

3~ 
~ 

11 
1~9 

following table 

tio Di t1e 
0.1 
0.9 
7.2 

15., 'JI\ 

20.6 
2;.5 *­
.)+.4 ;fE 

6. 1 • 
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anlence& w 1ch have been alta by the new cl'S.teria 

are denoted by the ast.riak. 

h n ate is on of age- d~us ent s the a e 

structure o the Tonga t popul:etion is markedly disaim1lar to 

that Clt g¢neral population ot l nd ~, les. In 

tot.lga t , 1n -i t 11 Indi n po;pul.a 1on is particuJJ.rrly 

Juvtni o in e tl'Uoture 1th t lea t 5 i, or th populac 

el.ow of' ~· 1 :1:rs -w~ Ue iddle-a e ld rJ.y 

com ri cs a s~ 11 s ot1on. Ulation 0£ land and rl lea 
as 

displ s ~or ru l p di tr1but1 n, 1t • vJ. tual 

plates spl'I din 1tself t.'lrou&h all dee de ! a . with a 

al! t drop in the eld ?'17. follow !'ig1.2r*l qu"ntitatea 

se dif'!'e ces .. 

Ot-erleat 
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COMPARISON OF AGE STRUCTURE OF CURRENT 

TONGAAT AND ENGLISH/ WELSH POPULATIONS BY 

DECADE OF AGE 

I TONGAAT POPULATION 

~ ENGLISH/WELSH POPULATION 

0-9 10-19 20-29 30-39 40-49 50· 59 60-69 70 + 

DECADE OF AGE (YEARS) 

h 

t 0 

C • 

ti t 

1 

d g n l t on 

1 l C • l C lcuJ. 
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nw:JDer of i be ca t?t ·t popul tion, ~ 1 b a 

pre lence 1n th o. aat poptl.at1on eatt tea 'it 1t _d 

an id nt1csl a truetur to tb t of th · gllsh/Welsh 

o le io • s methOd i... U t t d b lo : 

- 9 

10 - 19 6,9 .;,s~ 
- 29 5,7 ~ ,,4SO 

- 39 t 6,199 
4,0 • 1t9 t26;,,J39 

·; - 59 1148, .;1+ 

60 - 69 . ,436,8% 

70 s 3,51?,?19 

ill 6,1 ,~·8 

'.O 

0,,7 
,' .9 

7.2 

15.; 

20.6 

5.5 
34.4 

11.l · 

Cale. • 
iabetic 

0 

48,1+80 

S1,S20 
1+48,286 

971,128 
1,266,'63 

1,131, 6 

1,210,095 

5',127,'170 
evi ly ·t wa 

tad t t i-e 

ss ea to b 

for tip O ... 9 years (Tor.gaat) 
80,81 

ilJ 11" ho te• ra of o.df.j ·' 

:for 1 ap litd, t l r 

di b ie ul er, a by 27q. 3 pe sons h 1e d s not l tezr 

th p .rat • 

r o r • ploy d a 1ng1 o r lucos value 

n. tic cr-1 tarlo • Th ui _ l n fo st al'08 
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AGE-ADJUSTED TONGAAT DIABETES PREVALENCES COMPARED 

WITH CURRENT ESTIMATIONS OF PREVALENCE FOR 

GENERAL POPULATION OF ENGLAND & WALES 
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a to se D tta t PN 1owll deacftbe4. 
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oea not wana t de 

ot • at diabete pron 

2. nroa\b 

te t UC 881•• en4 

•• bdnc tau ot 

ople 1n the rl • 

sup l'tfor • 1 Nalisetio tha\ pre 1 

eat met • vised and inc ed .tou to eight 

data the roe $tlJ'W7• • t aa 

1 edfo , an ill1t1al ~Co,IUl" · cbec acn d 

suppose4ly o l scnene out s 

at-pr 

out 

eta rd G . T. T. ies were carried 

cs. For eftJ7 g cosuric, aa /sex tc 

control um:teriwent enUcal tudie • tbodology • 

1dent1 1 o a end di ostic criterl we 

practically id i lJ aa • b s1o crlteri beinc l 

1e 1s or 1, ./l • N pect1ffl1' ( bole 

venous blood-• tic me ) • wblle rb th' l.ev l were 

1;0 nd 10; mg./1 ml. · re otival7 ( ol• venou bloo4 ·­

•lUl)'INI c e ) - 1n dit!on taet level ot 90 ./ 

100 al. V in 

, In ontrol 1 o.euric ?'OllP (27?), 32 ere d1 et1c 

b1ch re pre ents 1 . • While no p la re te ror 

2 

po lati! as p •ed., 1 r 1n e phasls•• the 
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atl p. valenoe l'tite • • T. 1 canted out 

rec• less urine testing and h(aayil)' underlines the 

tindinp an . eatiaates ot the Bind.n& and edfoD:t studt.es. 

ot u.s. rtmeat ot Be· l , .aUon and lf "• 

investlgetion ot prenle ot certain 

u • u UM 1.1 • • ,. I aUon,..vld• probabU1t7 

•••PlAr ot '/710 peraou •1• 18 - 79 ,.ara va• dl'&Vn ot which 

667 coo,ented, a NCOff!'Y or 811. Glucon tolenuce wa, 

enlbted 18 means ot a So G oral glu.CON c~llenge viih 

wnous blood collected after 1 hour and a urlne • ple 

eoll.Rted af't.ar a tnrtmlY JO Jdnuws. oi. loo4 glUCON 

co lo v•• det•:nd.D..a b SomogJ1-lfelson methodJ 

a ae .. •••d w1'th the J:uco-o.xida• p per atr1p 
). 

tbAt t · 1n.'8ne1 follow1ng lucoq mge t1o dUf•~s 

cannot aact.. Gl ase det.1'111nat1o 1n both 
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• Uoel to tho• or e 
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f· p tal .) 
Ye ra) • lltO • 11+ .A:'oo .i. 

l8 - 592 2, - 31+ 463 12 

3~ - 296 2 1. 
; - 5\, 23't, a.6 19. 7 

~s - 64 133 26 19 .6 
5 pl 61 18 26 .9 

All &c a 1785 13 7.3 
In '8ble, se find • ar• pared w1 

• • • ere 1.n L el t 16 ... /1 • swell I 

et l? .,.11 • (U . • • .• • cr1teri ) . 
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Psst HU 4)?nora,lig - oyaa\ ,2 lmW 9Jitet&PA) 
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.E. • (j) ~ T ga t ) ~ 
16 11-/lO Ill. . 140 mg./l ml. 110 • .400 

).4 . ~- 2.1 . 
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u.o 
16.; 
26~1+ 

36.01 1+1.s 

r 1nn1 .UJPhasi1 re : 

2.6 

1.1+ 

19.7 
19.6 

26.9 

12.0 

20.9 

~.2; .31+,6 

1. ni. age group, 65 7ear en.a ldor represents group•, 
15 - 79 741ars 1 

· o • quoted tor thi ce group 1 · • Th• 

Ton ta 1nclud•d ell egea at 65' ,-.r and ebt.we. 

luded knOwn tebetics. def1n1tel.7 prcmm 

It s n that U. pa:rc tage abno llty 1 Tonga t bJ 

1 ent1 l I p 1a l•u that recorded 1n 

v1 the le exce tlon or tbe 5 - 9f. year 14 roup. 

tbeaore excl a1on t mown 1abet1ca and pe n aged 

in all ap Ptt, anct on 

le dagre of 1 •• 1 

• ·_ ppa ntly 

To eat. 
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In 1964, a opula\ion study o the town ot dbu17, 

aaa., u.a.,. undertaken?2 Ve ou.a blOOd aamples wen 
.. 

tak•n l to 2 hours post-pi-andiall.y and all iraona whoa• 

y l es {A to- nalys r, Mcro-Hotfllabll •thod) • ualled or 

e:xceede the popu].atlon•a 92nd pa en 11 had a repeat 

poat-prand1el ple. taken. thea only those whon 

gluco•• nlUea equ lled or exceed d tile 98 percentile 

bad 100 G. oral G.T. tt. Diabetes vs cl1agnose.d aecor41ng to 

current •••• s. critc.na.?l 

• au y included all r s1dan s c•d 1~ y ars od 

abD'V'•. ot 5976 d tined rea1 ent • lf.626 cooperated, a 

r c.o r, ot 7 1'1• 

bete ravalen.ce w • ut t 1.9. e up of l.l 

itnc:n.m. diabe ca and o.8 
a l0tit-p.Nftlence t !Qca. A randOII .5: mpl ot tile 

anti population (232 peJiaona) v s also drawn .uJ c • ..r •• 
irreape tive ot po1t-pnnd1 l tea naul.t was ott•red to 

these 232 persona, or wbo• 176 und•rwnt G.T.T. - :recove17 

v a 761>. 

pp11c tion o u.s •• H •• criter1-73 ose ot a~ans 

and Conn, and tho or the • n., ?5 to t.bis ~ ple 

ra · lted 1n re peet1Ta prevalence tas or 1. • ~.6,.. 6.8. 
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t1ve purposes, tb 0 a re l nc• 

been nal , 
Ito 

I • 1& ostic crt te:ria ar tho Conn 

( cone pondin to l8S- end 140 • /l.00 • t) • 

The ti llovin tabl 1nd1cates th rising valence with age. 

. 8 l £6, Togaet •MHI 'PJ't!flfpc• 7 Pfc•a• ot •ct • 
§14lma •11 9ae&nc 

• J'OUP Total 

( • n) 10~ 

1;: - · 2'f. lt63 

25' - ~ .2,96 

3; - 21t 
It~ - . ~ -133 

;; • lit 67 
65 plu 197 

ollowiilg 

• 

bl 

1S 

.. ~ D1ab•t1c 

0.5 
3.2 
,.; 

' 21. i.. 

25 18.8 

19 28.~ 

l 2 6.S 

1 ong at PoP tion of identical age d1 t:ri ut.1o to tbat 
. 88 
ot· ~db\U'7 a been -calculated ins theae pr alenoe :ratea. 

T bJt 27, IDCt . thocJ o( CalclQ.attgn of ot1l 01 be$fs , 

Age Group 
(Ii ra) 

1; - 2lf. 
2S' - ~ 
35" -,., _ 9+ 

5S • 6+ 
65 lu 
11 .lg s 

PreY&.tnce (0£ S$@1!52at41s11 ( Sudburz) Toneat. ,Poe&fttkD 
Total No. Diab. Y. ( ) C le. o. 
C udbu17) ongaat D1 bet1e 

762 0. 5 ~ 

, l.239 3. 2 40 
J.J+.S2 9 . ~ 138 
625 21.lt 1)1+ 
3 s is.a ;a 
~o 68 

~626 44 · 
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.. \ t .. 

o l p Vt nee 1s 9.~. r r d us nt 

lo 1 i tic 1 c.ri eri 1 pp r 8 

e tllan that ot ey c; .6 ) • 

; sa le 

• t b 

s a d it indlD 

1 mad. 

he orke a ju d ion to tbe ot 

B ord SUrY 1 popul tlo end ap 11• Bedt rd' equlv lent 

2 hou cr1t rion 

or 21. tor · d 

the1 da • th1 resul ed 1n rewl nee 

adjus en of th ong 

red wt 15.8 tor B to • ga­

popul ton to hat or Eedtord nd 

a plic tio or 
l?. tor o 

c lcUl tio • 

• roup 
(J; r ) 

2 -
3 - 39 

Ito - 9 

; - 59 
6 - 69 
"I pl. 

ll , .. 

sa11 er! ~ion re 1 t i revlnc of 

t. tollow1 ta le ill ti-ate this 

0 l • Di& • v • le. o • 

dtol'd) D1abe 1 

390; 2.3 90 

5546 9.2 570 

5792 18.; l 72 

1+677 ::4.1 1127 

31+ 7/.7 924 

2099 37.5 ?87 
5,353 Sl0 
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It pp · rs t.. s t w 11 

1 t th"·t in Sudbury, r ob 

fU'J'l""ffAff (.._. dtol'd) ttosthi 

11.""al nt. h u ri rion. es 1n ing 

d eo pll t Ill co clu ion s to r ti 

11 uthor c: · 

C 

cri rion, 

J ·ns 

; . 

o ffl?' l · pl _ t n ro 1s p rent 

ssi 111t., 1 · th t or ot 

s ~ t as dia 1e by t · edto 

1 d po,n applic t10· or en rla of 

8\ 
In 1966, •· be1ro car:1 d ou p val nc.e survey 

0 1 p-.ll Uon 1 .a lod1 ( p.ll.atio 40,o o), a 

no th rn Tr sv l ovn clos t.o ntorl • uthor la 

d to D1·. li.ibsuo t r p mis 1Qn to ex e th 

. el 1 cl publi ot b tin.ding • 

1n ev 

t ot 

11m11ari • 

num1!lond 2015' je t t dolog7 b 

t1c~1 to th Th ag strue 

yr is cloeel 1 1 l. 29 1n 1c tes this 

26.lt 

19.7 14.7 

• 
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SCREEN PLASMA GLUCOSE FREQUENCY 
DISTRIBUTION 

I 

TONGAAT vs. MAMELODI 

I 

INDIAN AFRICAN 

I 
I 
I 
I 
I 
I 
I • 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

/ 
I 

•-• MA MELODI N = 2015 

•---• TONGAAT N:2427 

~ 

y· >~, -· ·--·~·.-:.::::_· -- -
(50 50- 70- 90- 110- 130- 150- 170- 190- 240+ 

69 89 109 129 149 169 189 239 
PLASMA GLUCOSE ( mg./100 ml.) 

-



l 1 cl r t tr t 

c al s il • Both b v i ntic mo 9 l • /1 0111.) 

cl a of _ • OJll •t aa :pl cl to 4-9 of 

t o th r corr pond points on en -1 tr1but1 

cun • the t o sun ys aa ch ch othe clo al.y. · 

lJ ·" or th Tonga t d indic tad th t ccreen 

pla lucoae value or l.4 • provid 

cut-oft" poin tor •st tio o total 1 b pr i.nc 
-

(ref r ap r);· 

c \-Ott po1n tor aalodi, 84 SCNClil s 

OUld di bet1Ct p b 1ng J+~ • 

d o t 136 t that po t 1 p:r val ca 

ot 5.6,. .a. a dit ennc Just att in atat1 tic l sign1t1c nee, 

X 4. 17 • 25 ·, p ,., • 05 • 

a P 

Pl,ll ti h v imilar t.t :rn ot lye se to 

a.n r l luco cllall ng • e sli btl hig r Pl' valmee or 
(l O .1100 ml. bov ) in o aat1 hile 

ot s t1st1c l ignU'icanc t .ca~ 1t contir~ t1on 'by p t 

G.T.T. on l f: lod1 po iti ea. 

( ) !opg at ff!ta;\IQS! bz DUt•rw ""r1ttr1g : 

It 1 obvious th t artU'1c1 l differe -cea di b tea 

cr1 19 r pplied to 

t • • , r por d 

P val.ene 1. to 15. 8 w n varying cri t.ria 
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ware appl1•4 to the SuclbllrJ data. 

Thia etteot ha• been explored bJ application ot 4 widely 

accepted ••t• of cr1t•r1a to the Ton1aat data an4 coraparinc 

th• reauJ.tant prevalence rat•• with the TOGpat t1D.41ng. 

Th••• 4 aeta ot criteria are tboae ot, 
40 

l. l'aJan• & Conn - 1 and 2 hour 1, 
2. B. l). • 

3. B.D •• 

4. A.D •• 

• land 2 hour 
70 

- 2 hour 
74 

- 1 an.cl 2 hov 

the tollowin& taol• 1nd1oat•• pert ·uent teatu•• of 

th••• criteria. a posit.bl• diaor-epanc, ar1••• 1D appl7tn1 

.D •• ar1ter1a •• the 2 hour criterion (120 ac./100 al.) 

"tran,latea" into a •enoua plaaaa value of 14, aa./100 al. 
89 27 

aooordin& to Paup•, wherea1 Tuat1aon et al prater a value 

ot 140111.1100111. 

%1)11.1 30, PifftitAI R&IIARftic cr1i1tit Avvii14 to %ADl11S QaS,. 

ouroe Gluooae Load Blo04 etho4 etual quiv.Value1 
ut.hor (G) 'uel• Criteria ~on1aat 

tcmpat so Vmou1 -· l hr.-185 181 
Gol4bffl Plaaaa 2 hr.-140 140 

aJana a 100 Venou• -· 1 hr.-160 18~ 
Conn h.Blood 2 br.-120 140 

.D.A. 100 Venous -1 1 hr.-110 20; 
Wilkeraon h.BloOd 2 hr.-120 14 

• u. • so Venoua - 1 hr.-160 185 
Fitqval4 h.Blood 2 br.-110 130 
4: Kffll 

B.D. • ~o V•oua - 2 br.-110 130 
l'itz1erald h.Blood 
a: lteen 
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TOTAL DIABETES PREVALENCE IN TONGAAT- . APPLICATION 

OF OTHER DIAGNOSTIC CRITERIA 
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6·0 .,. 6·0 '/, 6 · 1 '/, 
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4·9 '/, 
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8· 1 '/, 
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It 1 s 1. .. t · .1. ng bt J'.l v 1 •• e wb.11 i dc1n eel 

· t ~r dUe .l1cat1on of J ns ' c 

... • • • 

that ,.. .rodUe 

~ri aria, eing .. o ost rtngent1 

rssmlt ir. ~ l st t wit ~ d.n le .D. • cr1tar1on 

· e~cr1 d 

- 1.., not 

db1U .72 B 

appl ••• H •• critorla 

value 1n ddition to lad 2 

•r it a not 

re ro a fast 

r .luo • It 

e 

s1 l to 

nd e 3 ou.r 

be 

ossible, t 

lo, e than ld hav 

1 - l , the close 

the prev lenc r. tes, provid• tu 

Tong cri a . 

C ) 

p 8 1 

n\ b 

11'1c t.1on o~ tb 

or 6. 0: t % 

PPU tion or thee~ ........ ,... .... 

1rre r a~e. s -lueose tol.eranc 

~ .. , ....... r 8), it could e at a • · pe d nt 

cr1 t r1.& 1 do d . · 

or this stu ~ sin 1 age-depend t criterion 

t by 2 etbod s. In f1 t, critel"! 

1s the an pl s luco l Ci) plua 2 

atard~ d 1at1on• ( .D.) r a - P; 
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10 • 9 
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0 - 19 
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26, 16 
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rce tile 
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lr,v 

2,6 
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tor th 

d 
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97 't!l 

35 
20 
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9 
12 
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cuemi ;,rev l c i'"' 

l 3.1~ s oppoa d to 3.6 . 

t. ch te is o 1de 

ot · 2 our c 

0 

n 

Ci 1'1 

l • pl.e which result in 

l ($. 6,-). 

• tio a1sed by tb1 1tu.d7 11 

1 1 Uc b7 

C 1 1& t 

ve inc as t.nd Gey to c11• U diN ••• 

v ral atu 1e 1c tin p 

al 

t 1n 

etw v scula 1 • 

,foun cli ieal v cular p 

bJoc wi rlin l cos ce th thoae 

w1&,~~ose tol r nee. ··1m11arly st r · d coll P• 

nde t 11'1sk v_,u..t d t: hyper w s 

f cto t por 

th 

rten•io or by r-

r c r 1ovaacul. r d181i 

t re lly is a ti l 1s to o.llo u to l 
?l. 

col!llllWl1t such s Tong at, o u.dbury, or eouas , 

l 

• 

.. d in ... UCO .,, tole?\ llC r l d to NV r, l ¢ ,.i..<f...,.,. • ..,.ul 

a pect rv la av lle le ~ 0 of t • 
t t of diab tic dise in di tea 1 

Cut't" t u..Jl,Hl,.U: ri , e<Mld •••• • 
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2427 

o. 1abeUc: 
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16 (26) 

3, (39) 

35 (35) 

2l (23) 

12 (10) 

136(1 5) 

Dia etie 
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DIABETES PREVALENCE BY DECADE OF AGE -

SINGLE SCREEN CRITERION ( 2 Hr. VALUE) 

vs. DOUBLE G.T.T. CRITERIA (1 Hr. & 2 Hr. VALUES) 

I G.T.T. Critllria 

[3 Scr1Z1Zn C rit1Zrion 

a£:l 
10-19 

~ 
20-29 30-39 40-49 50-59 

DECADES OF AGE (Yllars) 

60-69 70+ 

0 

• 
1 ur • 
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() 1st §unit% 

r the 2009 su Ject , the W'!re 95' 1., eosur1c$, 

r present! g ·preYalence or ~.1. ?be following table 

1ndic tes the teadr r1S6 w1th increa 1r~1 age • 

.i;abl& J41 Gllf sun.a re1al_1mse,. e tit.., of Agi (Doth. ~Xf?Sl 

Af• Group 
Y• J'&) 

10 - 19 

2 - 29 

)O • 39 

40 - 49 

;o - 59 

60 - 69 
70 plu 

ll s 

ls£ Sumz 
Total 
ro. 
714 

537 

288 

2J.8 

11+6 
82 

~ 

009 

o. 
Gl_ycosuric 

95 

GlJ cos.u·ic 

.6 

l . ~ 

12. e 

1.3. 7 

18.J 
33.3 
4.7 

sharp . ri e is aaen in the 1 o• he · rt r the increas 

1s· or rndual ··it i a spu:rt ol<J st group. 

( 1 i) .._:;,,.,.,....,....., 

or th .... 418 subJects, ,rel' lyoosuric, prevalfinc of 

8 . 1 • :i: bl 35 1nd1catGs i, .at ilc.r i er ·a...,in pr.eva nc . wi ~ 

g ,, nd as i th d1 ·to·~ pr.iv !lee, tb . inc- "u.:,e is udvunce.d 

a deeatJ e r in ttu. survey s comp re 1 1 1st. 



T bli 3~. GlzgoerJ. r,1alenc9 bz . DfflM. ot g (Bo$)\ ha•> 
29Q SJmtz 

• Group 
e s) . 

1 - 19 

20 - :S 

30 • 39 

40 - 9 

50 • ;9 

60 - 69 

70 plus 

ll A 'Ct 

total 
o. 

1;2 ·. 

a 

o. 
GJ.y.osnr c 

2 

9 

1 

3 

l 

34 

Olycosuncs 

1 • .3 

3.9 

l?.1 

11. 

29.2 

2;.o 
l~.; 

.1 

Th dro in rovalenc in e nl st age oup ust b 

inter:p te. view or the l r 1nvol d. n 

ddi 1 1 2 l'P'l sur1cs i 1 would rs se th 

tt· 2 surveys e 11J:us rate 

1n toll in hi stogr 

erle t 
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~rcosur11 Pr1x1itnc1 liX P•cadt Rt 61• -

GLYCOSURIA PREVALENCE BY DECADE OF AGE 

FIRST SURVEY COMPARED WITH SECOND SURVEY 
40 

30 

20 

I 1st Surv<Zy 

B 2nd Surv<Zy 

~ 10 

0 .{J 
10-19 20-29 30-39 40-49 50-59 60-69 

AGE GROUPS (D<Zcad<Zs) 

70+ 

1an1t1 • or dittere oaa tween he 2 urve11 was 

••••••ed y aeana ot the Chi• q rd eat. • 

s1cn1t1 t differ • wa, t t tor h 4 d• •, ( .01, 

he 41ft ran•• tr he ther dee de were not s1cn1t1cant. 

• total re al c• rat• ot 4.7 d .1 •• • i&niticantly 

ditter t, p <• 1. 

(111) Cpgpoai\t MlYIX' 

T be aore an1n&tul t result t urve ba•• 

co ined by the atan ard to ula tr ••1cbted an 

pr port1 na. the t ll •in& table indicate b e data. 
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GLYCOSURIA PREVALENCE COMPARED WITH 
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• r e 1 b tic 

e 11'1ted no lycosuri and 11k 1 

ti , 

re • 

an, l7cosur1c o proved to b norm l by su se 

bu 1le t e osur.la rate 111& 1 dica 

diab ra ror a 1z•abl pou , e doe 

to th 1nd1y1dual. 

( ) tiV!f,'G+fC0SUf1 P£!J!±f O; 

As wi di et a nyale •, e to 1 (;.3 ) · J.ycoaur1a 

st. C b 

ny 01" 

1th ott1 

d as n a olu or relative f ing. 

o o.log1 l itter nces ich clud d c paris 

tab t sun ys., r l a ay ea lfl0St diab t a 111rw1s 
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l eo • r te • glyc aur1a r te n l s 

1 die tive or true l co uri PN lenc. 

irect ••! 11 C s1 r bl c ase in l co ! 

r 'ollo · l nga 1 fford y th ff2 82 

a d 0 y .... 
' ost- r di l 



- 10 -

. 1 cosuria t w s 3 .3%1 wh n however th ,1 eosur1e control 

gro p {3lt.5) w sub:ected to ~ a o 1 .lueose lo dt S1 

d vcloped ~1y os ria attar 1 our, 1 •• lS~. 
tud do not Indicate whetb r e;l:vcosuria di not develop 1n 

a or the r ·i lning 294 ersoru, C ho wen a >lycc,su;ric at 1 h ~r), 

111 the 2nd 01:r. The Bed"ford ex enenee 1 aimilar. Hen l+., 

or suney population dev lo d post-prandi 1 glycosur1e, 

ye the e lycosuric (to trol ou.p (570) developed a prevalence 

of' 3oj tollow1n ,. th ,o G glucoae lo d, the 1 ngbam n te 

b i thu oubl d. 

The Sudh t su.rvey12arrol'ds evi ence of the irlcre. se 1n 

blood gluoos level post glucoee as opposed to post-prandtal. 

Rera po lucose level vera ed 58 m • /10 1. hi h r than 

ost- rand al lev~ls fo roughly c · pa ble t . ,e 1nten l in 

t • sa e p of' sub ~"t • !be dbur:, vor ers did not 

co ent on lyeo-ur .bUt th1 t1nd must provide 1nd1reet 

evidence of an 1ncrQiis•d glycosuria rate (post glue sa) with 

n l blood flow nd tubul r reabsorb ion being constant . 

Only 1n the light ot these rm ings then can the 

o aat . · te be acsessed . It is 1ncornot and isleaaing ta 

c par tbe Tong at prevslenoe (;. 3 ) "1th current estimates 

in tot 1 co ... n1t1e elsswheN, vhic ba'ff been variously put 
~ 

e \,.t, w et b at pos<t;. ndia1 rin teat baa beeh 

carried out. 
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While the Birmingham and Bedford studies have produced 

revised diabetes prevalence rates, the same has not been 

applied to glycosuria, and as Sudbury confined itself solely 

to diabetes prevalence, the Tongaat glycosuria rates can only 

be expressed as .absolute values. However in view ot 

experience elsewhere indicating a greatly increased glycosuria 

prevalence following glucose loading, it is fel that the 

Tongaat prevalence is one of modest proportion and considering 

the potency of the challenge, cannot be described as 

exceptional. 

(vi) Application to Future Diabetes Surveys: 

Diabetes surveys in general comprise 2 distinct groups. 

The one group includes those surveys and campaigns designed 

to discover the hidden diabetic. These surveys embrace the 

diabetes-prone, e.g., the elderly, those w1 th strong family 

histories, woaen with recurrent miscarriages, stillbirths 

and large babies, and so forth. In such surveys, individual 

diabetes diagnosis is essential necessitating G.T.T. 

The other group comprises those studies designed to 

indicate the true prevalence of the disease 1n a given community. 

It is with reference to this group that the following comments 

a re directed. 

With methodology increasing in sophistication, the time 

takeni the overall cost and the number of pel'S'.)ll.n8l involves , 

becomes all- important . 
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e p t tud ha 1n 1c tAd e to l numb rs 
hyperg_lycaemic s 

ot glyc rics bd a,,••l*,.•Mtri•• (1 • • 2 hour pl lucos 

l vel u lliftg r exceed 11+ ./100 • ) by decad of • 

re ry 11 r, · d th t t-orr point or l . /1 Ill. 

provide an accurate 1nd1cat1o ot 1abet.e preYale e. 

Thua it pl"9Yale ce vaa S1.tJ'V•7'a sole obJecU••, a gluco • 

challenge followed by a 2 o r lycosuria screen ould be 

the che pest 11ethod ot estimating diabetes pnvalence 1 a 

high d gree ot accur cy. o in 1 glyco ric h ever, could 

be labelled dia et1c save ose v1th heavy glyeosur1 and 

thus 1nd1v1 ual di gnosi voul • iapossible. 

In lat r chapter, wher s1 tiyity nd s ecir1c1 ty 1s 

dlscu aed, th precise relation 1p ot lye ml nd glycosur1a 

to d b tes viJ+ be indicted . 

c rtainly. 1a not the aut or• aim to reco d that 

glycosur1 ser en1 be dopted 1versall7, but in os 

countrie where no 1ntormat1on conce!"llin iabatea prev lence 

1 anilable, a · 2 hour ost-ghlcose lycosuria ·scree could 

well provide n approx! te eatillate,. 11 the ork c n be 

dertak n by unskilled personnel , no laboJ>ator,- tr 1ning 11 

cost uld be iniaaJ.., 

It st be atres ed t these suggest1Qlla are baaed 

solely on the Ton aat findings. It 1d be essential to 

carry out 1 entical surveys on ny ot r an diver e 

population g20ups to establl sh wh• r these nco endatio 
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.t ls ..... _ n 1.... 69,82 _ _. lidlf ppl,i.Gd . 41\ih • .I..H.lll - 1 .. "!ll.i. .nr., Ji...U f.N 

7 e for d t , 1lld1ca te tbat. the post-gluco lyco rio ·19 te 

1s proxiaatelr double ·the d1ab tea rate. 
The 8d for turther study 1s tbu •IIP s1sed. 

--------- .0 _; ______ _ 
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CCU t:ri. • , ~bfS 

1n trop1oa h s dl'&'WD. ttG to a r t general male 

1 d te e 1n gand , lnc11a, net 

•1lon. s emphas.ts• th~t bi flndln 11&1' haw rasulted 

from rel on the par o r l 1 e e oomrtrie 

to tt d hos 1 l and/oJ' to pr id urlne tor mi ly ts . 

Mor ently 11n. et 1961 dieted cna · • in the x 

.1nc1 e e of d1ebetes. !bey c . nted cen s mrttlity 

tet1 tics fro gland a le, d owed c nae in the 

/fe le d mol't 11ty ti , tend1 to sex p'""8rity. 

:l nc race neys lend · sup ort to 

h ind! • hUs .E • .,8 1stered d1abflte 

or tbe al s b 1 .. · • d 2. to~ th fe le . 

he • tudy11illd1c ted stm!l. r f'1nd1n for mown 

d1ab tea revale •f l 1.5; tor male 2. ror t l••• 

!bi stud . . ls 1nd1ca ta at 

dao of • f r t.b . 20th, , . 

n blood l ·co vel.uas bJ 

o l. n popul. t1on, 41tf\ r · but 111n1 . .,... ...... ., 
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rce til y d d o a• N 

1nd1ca d 3 • 

Age (Yrs) Sl>-59 19 

looct 122 137 176 18; 198 226 

137 11t-S 161 172+ 200 196 224 

le 1 la a 11 t1 

1 r• • ree ,oun r I groupa, ut 
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roll 1ng bi, 1 

a't e t :r all age 
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1 Clfcosuria 1a partly related to blood clucoae (the 

oth•r 2 variables b•ing renal blood tlow and renal threshold 

tor 11uco1e), it 1s n•oesaar1 to examine 11Tco1uria prevalence 

D11•x relation to R41fM 1iuqg19 9oU&tr1tJQD. It la 

reali1ed that wb11• the pla- clucos• accuatel.y r•tlect1 

1l7oae111a at precisely a hours after 11uoo1e 1na••t1on, no 

auch accurao1 can be o tamed (1n tb.1• study) tor 111c.oaur1a. 

t 1t, ~•t the 1l1coaur1a would retl•ct urine excr•t•d 

between 1 and 2 houra atter 1lucoae iJl.gestion. 

Table 43 1nd1oatea the relat1oneh1 between pla Ill& 

1lueo1e and 11Tooaar1a tor each su. 

Ta;plf 4:3, 01rc21ai11 e,1111,oc;• if .· scr•M ei,w c;i,mt .,,x.i 
.... !le lmi, 

1111 ta1J.1 
Plataa Glucose Total Ro • Ho. Total 
• ,.1100 al. lo. oyc. Gllc• Gl7e. 01rc. o. 

I 

~ 69 1a9 4 2.9 o.o 0 40 
70 - 79 1 5 s 2.7 0.7 l 146 
8o - 89 216 3 1.4 o.o 0 232 
90 - 99 221 ' 2.7 1.0 3 303 

100 - 109 127 3 2.4 1.8 s 285 
110 - 119 72 2 a.a 1.3 2 1'1 
120 - 129 35 2 ;.7 6.8 s 74 
lJO - 149 28 6 21.4 13.6 9 66 
1;0 - 199 11 s 4S.; 42.4 14 33 
200 ... 299 12 11 91.7 84.6 22 26 
300 plu• 11 11 100.0 100.0 10 10 
11 anc•• 1061 S8 s.; 5.2 71 1366 
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61 Diabetic - 73' 

1 Abnor l - l,.; 

3 lyco r1os r: R"" I .L. .1 • - 9$ 

3L C " - It, 

11 Uncl& itied - l 

• eeovery was 77 • ot th 3 lycosu:ric , 27 under. nt 

o •• T. H re, ou h the nlUlb rs re saaller, the etiology 

tre d 1n th tabove t ble, n,pe it elt • . 

able ;g1 Glycosur1a 4 tio,Zog)! • 

21 Diabotic 

2 bno l 

2.7 lyco r1e:s 

o tag Cu"e 

· ttnela s1t1ed 

2!!4 

-
-
-
-
-

ua,: 
16 

1· 

0 

0 

15 

s11nll r1ty betv 

'i'lle ac t portant tlndtng is tb close 

the lat end 2nd surveys 1th res et to 

di bet!c · 1 cosurta, D. m 17 7 and 78 resptot1vely. Both 

survey Nsnlt~ bave kc combiD to provide toJJ 

•• tul eoncl ston,. t ;J.Jle 7 indicate . tb1 result. 

; b1• ~7. Z£0Sll-£1 . lutolQu 
82 1 betic -
3 .. 

110 l ~Q 1 L.!.T. -
3 tag Gun -

1$ U clautt1ed -· 
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ov r hr is 85i, llO ea O! s ibl 129. 

1 drops slightly 

n 1., g lyco s .rte s ho did ot . un . rgo G. T. • , a N 

cons1d •ed. er thes• 19 1 7 are cle rly diabetic 1th 2 hour 

plas - gli::cos valu s 1n exeess of 190 :iii . /lCO ml., 'While the 

r inder a probabl~. not d1 bet1c, their values all be1ng 
' 

le c th 1,5 ./100 ml. Thus cludin tb se 9 glycosuric , 

th de r r 1 bet1c lycosur1!:l is 69 (89 di betic out ot 

129 glyeosurics). 

Compart1on 1th Othff S1fl117! 

The re studies suitabl tor co par1aon indicate a 'Wide 

nc o! 1 bet1c gl1co1Urla a 1 illust ted 1n the 
. . _ 68,82 70 

f'ollow1 g rtgure, vhere dau fro B1ningha, B dford, 
6S 36 78 23 

R1N9b1u, nroath, Oatar1o, and Port resby haft 'Hen 

cop• d with Tongaat. 

verleat 
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DIABETIC GLYCOSURIA: TONGAAT FINDING COMPARED WITH OTHER 

SURVEY DATA 
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, 2 1 rge lis •, l htl.7 less th 11 

30 - of all lycosu:rics wen di b t1CJ 1 ft c bin 

ste lly to 6?,o r, 1atere Sn ven recent stud in 

sby, w Oulne • s finding 1 irtually 1d nti l 

with th t result. 

It ppear t 1at the . on t India s have a high • 

r 41• tic lycos.ur.1a, but it • nme •re · t th 

l cosuri - ro eing chall.en • 1n Tol'l& at ves ;o G luco • 

lo d, a, oppos <3 a convention 1 11n all other stu ,es. 

he imlllg nd ed o tudi s 1ndio t. ch · .s when . 

In 

h 

11 e 1 subatitu d or con~ ntional al. 

aglycosunc control , - p ot 1+S sub~ect , 

lycasuri v1th :ti being ci s 11'1ed aa di b. tlc • 

1a, . 1th.a 

........ ,,.... 27 dhbe ies all 

it 1s hi bly pro able. 

Diab tic limb fJ"Oa 27 ( post-prand1el) 

S ) • "':ford "1 J"kars indicate • 

s1m1U.r • c l tion. ~ 171 of • S'/0 agl suric controls 

loped ost-~ l coM .gl.yco ur1 , h11 9 ere c.1. S$1f1ed as 

b ing d 1 b tic. ~ por too oe. 

di tics w r rics. 

{ u it 1 hi y p obabl ) t a 1 

tro ilar 29, to 53 

er ll 

Ii' thi w th <= 

tic lyco uria ase 1 te 

2 c l ul tion r h ev ... b s d on 

th t t.~e dia t cs er s cannot 
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e u a ind r ct u stentie lo or ible e asa 1n. 

di, b 1c ly osuria tollow1n glucose lo d. :t er 'th•Y 

t .rend vh1cb JI y oco t to · e c• 
be en th~ Tongaet -!ind Bir th /Be to 

Closer spect1on reveal ht 1 bet1c lycosuri 

!nc e. Glyco l' e dol seen JOUl1 

adult 1 hi hl 11k ly to be non-d1 b tic, whena the 

eldeJ'lY clo to 90 of 11 l co rios re diabetic. !hi 

f1nd1n 1a illustrated in the tollow t ble. he 2nc! an 

3?'d de des l'tay been co: 1ned 1n one roup, have all a 

1xt and bove. his b b c necau ry. to rov1de wttict.ent 

WI er ror ua in tul ana1Js1s. 

T ble 4-81 

1 Group 

(?ears) 

l - 29 

30 - 39 

l+o - lt9 

50 - 59 

60 plus 

ll ges 

Gl cosur1c 

:LS 
' 21 

36 
~ 

. 27· 

129 

o. JO 

01 b tic l>1ab4t1c 

22 

61 

?8 

74 
as 
69 

It oul e that age 1 . e determining :taetor in ·the 

probablli of :,-coaurta bein of' d1 b t1c origin or not. 
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(111) p1ab1t10 9,1;11!U'i! t .D1&ree ot 01gcqsur11 
Before age 1a incri.minated as th only !actor influencing 

be~ea probability 1n glycosl11'1cs, it 1s necessart to examln 
an, oss1ble ettect that degree ot 1l1cosur1a can e~ert. The 
followin& tabla 1nd1oattta that 1ncreas1ng glycosuria degree is 
a•sociate4 w.1 th. u increased dia ates pro b111 ty •. 

t•>M:• 49, GJQOSB£1a Pt&tll AM Vial?•~·· b:iM_»ai11u 
Ulycoaur1a 

Derr•• 
+ 

++ 
+++ 

++++ 

o. 

lfcoeu.rio 

39 
21 

9 

30 

o. 

Diabetic Diabetic 

13 33 

13 62 

3S 90 
28 93 

Thus 1n broad outl.1n ,+ glycsu.r1 indicates di betes 

1h. .... of es, + + in t o t hird • while+++ and + + + + 
glycos ~1a both hav a di bete ro b111ty bordering on thl" e 

78 · 
thirds . ln 1913, K nny an Ch' te r port d a s1Jallar finding 
where diabetic .lycosurt ro tom 19 1n thos with m1n1mal 
1l1oosu.r1a to 80~ 1n tho with h vy lycosuria . 

(iv) i:J.rco111r11 ei,111 QlQs211 P11tri)Dt!op Bt 1rgo11U:At Degree 
fAe ett t of a1e a st be r ons1dere4. It gl7eosur1a 1n 

th• 10 ... 29 year old group i :r do in t"l.y + , and heav1 

gl7ttOsU1"i dom1n tea 1n the slloceedin age crou •, then the 
increase 1n d.1abet1c glyco r1a with e 1 coincidental and a 
tal1e correlate. ·7.'he d.tatrlbution o:t pla a lttcose values · by 

degree ot glycosuria must b e%alllin d. Glfc~,u.r!a 1s only a 
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sin. It i not in its lf i e s t t butt nds tor l ct 

the blood glucos cone n r tion. Th followin fi ur 

illustr te this 1 trib ion, for 11129 glycosurics. 

igure 21 1 
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?he horiaont&l line• 1nd1ca.te th• •ean valu• tor each 

deer•• ot 11Jcosu.r1a. 

!h••• tindinl• would thus explain the ihorMsing 41ab•t•• 

probab1lit1 with lncrea,1111 4•ar•• ot gl7co1ur1a. 

In an aulier chapter, 4ia'b•t•• 41apos11 1>1 the ,cr•en 

criterion ot 140 ac./100 ml. • d4111onatrated t compare 

tavogra'bl.7 with diagaoais by o. t .T. In aill1lar taah1on• 

cliat.ate1 41agno11• oons•t the &11cosurics (l>J' d•&r•• ot 

&].yco•ur1a) ha• been cOJapa~ed • lo11n& the identical •creen 

cr1ta:r1on •• opposed to the G.T.T. crite 1a. The following 

table 1nd1cat•• the close a1Ja1lar1t.Y 1n prevalence ••t••• 
t - 2 ••th0d1. 

it ,b.J.t SQ, cu..rs21v1c P1ttltS11 er,11it11• 11: i•rsu2m11 P•Rt• 
§StlD 2l:1$VS9D .. JI, Q, %, :t, cr1s1r1, 

7001uria o. 
Deer•• GJ.Tooauric 

+ 39 7 13 18 33 

++ 21 14 13 67 62 

+++ 39 32 3S 82 90 

++++ 30 27 28 84 93 

n1 D•ar••• 129 80 89 62 69 

Iha 11Ycosurio• designated •• d1abet1c b1 each ••thod 

c11•pla7 a clo•• a111ilar1ty, beinc slightly l••• with th• 

•or•• criterion. !his is not wiapeoted aa d1apoa1s by G.T.T. 

1rrespectJ.Ye ot glycosur1a, ha• been d.•onatrated to pick out 
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GLVCOSURIC PLASMA GLUCOSE: DISTRIBUTION BY AGE 
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INFLUENCE OF AGE ON SCREEN PLASMA GLUCOSE FREQUENCY DISTRIBUTION : 
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INFLUENCE OF AGE ON SCREEN PLASMA GLUCOSE FREQUENCY DISTRIBUTION : 
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ore eh sex the frequency di t!l1but1on c rve! have b•en 

1 tarru.pted t the 130 mg . /100 • ( les) . /1 ml. 

(re les). Up to this le•el or lyca is .e. including • 

norm 1 or e , Jye e, the sc 1 1 n r 1. ha curv 

ther atte:r, :xt lding into the h7 r lye emic rang , r 

xpres ed o lo arithmic se le• ·n ddition ordin te has 

b en xpan ed . Th obJ ct or this thod of pr s n tio 1 to 

indicate ~l arly the in 1u nee of ge 1 th- hyperglycaead.c 

r ng which othe is ould lost OI a o ~1 cala. 

cb sex Y.h b1 ts a U r J.1.ndings . It is .s en the 

whil the o e tor each ge g 

th perc tur.re o scr a c c 

with inc sing age as ncre ~ 

is ppro t ly ide tic 1 , 

tin 1 th Od 6Cl" S 

re acr en s ex.h1b1 t 

upper l it o cal, to ros 1 b1. rilycaemic re..,po es. 

Thus in th f•ale, l+lt- or scr en s 1n th 2nd dee d 

con titut the ode C lusaa g co 90 - 109 . /100 1 .) a 

co PD d ~jth 48;r,, 1t\. • 38 d 2 }> of tb 3rd, 4 h , 5th 

decad s ul 

ell b sot 

so in tho youn 

l 9 

co vr d ·it 

decud s 1nclu 

l y l . T OS 

oldest group . as the pl.a g .t.ucose level 

rcent or 1c en s dro out but tar ft 

r a groups . Thu· al v 1 betw 130 and 

• includ onl7 or 2nd cad scr nee 

t. old st group's l2p. 3rd, a..t nd 5 

. '},. and.,. SC nee=s reep ctiv ly at t 

s ·tiu i 11' ro cly . .yp r ·lye._ 1c 

ran r C:) 1a d sol ly t t ~ old t groups, th 2n, 3~ 
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n ~th d c d scr n snot ext nding beyond lev 1 or 
130 - 149, 15 - 1 9 d l? - l 9 . / 0 • sp ctiv 1 • 

b s ti dil 

u h s 

t d t imil r xt t 1 

f t of 'pu h g" th di tribution o 

pl gl co i n r inly to r lye s . 

T 1 er c c· b uni d luc s 

follo 1 fig 1· ri ·1th g • hi i i.J.lU tr d 

n th v l s r pr vid in t! cco y t ble . 
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popul ion. netheless y f' t di gnostic 

1 n (145) cri r1 it .. h p d tt t th dic.ib 1c 

0 s r r ls Cilbetics , as spurious n -di betice 

cont ined i t..lie ~o --di,f tic p pul tion (22 7) . 

5 og 

las •l cos f -c;.uency 1str1bution curve for e~ch of 

roupr in a eh s x re epicte 1n figu 27 . 
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, •1th the total population (d1a et1oa and non-diabetics), 

th• feaal• .xbiblt1 the higher a.an Yalu• tor each age group. 

hen the ••z•• (non-41abei1ca) ar• coral>in•d the mean 

value, tor each ot the~••• IJ'O\lP•, 10 - 19, 20 - 29, 

30 - 39, 40 - 49 and so plua 1ears, ar• 92,01 ,1.0, 92.s, 
96.8 and 98.3 q./100 al. In tact the :ri•"' from t.ht nadir at 

91.0 ac./100 al. 1a bllt 7.3 aa./100 al. 

lt ia oavioua tbat bf th• ucluaton ot all di& betic,, 

the 1reat aaJor1t7 of acre•n••• con.1t1tut1D& the h7pergl.Joaem10 

"ta.11 of th• frequency distribution ou ••, baa been excluded. 

Thus an, rise in aea.n 11uoo1e value with •1• 1n non-diabetics 

ot be upeoted. to • exo•as1ve. ined 1n th1a light, the 

rise with •1•, tbouch of a1111 .. 1 proportiona, does become 

aean1n1tu1. 

(11) i1Pt\1g 4pp1ic1\1QDI • 

Thia aection compr1s1nc Pac•• 148 to 1Sl and reterenc•• 

100 to 110 inclusive has b deleted. 
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(111) BodY tight , 
Heicht and weight measurements on the t1r•t 431 screal'lea• 

were inadvertantl1 not taken. Ot the reaainin& 1996 acretn ••, 
1980 were easuredJ th remaining 16 const1tut the Wirm.1 

bedridden etc. The tollowin anal11•s thus relate to these 

1980 acreen•••· Bod)' w•icht pr•• has n t be con1idered, 
bu.t rather the deer•• ot obesity or leanness which 1s 

expr•s•ed qua.nt1tat1ve11 bf th• percentac• deviation fro• 
~l aver&• ••11ht tor each acreenee•a a1e, sex and he1tht. 

The 1ntluenae of th••• Yar1a\lles 1• thus •11a1Dated. 
the correlation ooett1e1ent (r) tor percentage deviation 

averaa• weight and pla111& 1lucose value follow•• 

tor the ule r • 0.020, n •993J tor the teule r • 0.048, 

n • 987J tor the aexe• cOab1ne4 r • 0.02St D • 1980 -
sipiticanca be1n& unattained. 

hen diabete, prevalence however 1• related to percentage 
deviation, then a relationship appears. Tb• tollow1n1 table 
ia 1nd1cative. 

Jable 53, Qilbft•• Pf111ito11 w ftttlPl Q111a\100 91 
~h"trlll !tlaht 

Deviation total o. 
Ave. •11ht lo. D1abet1o Diabetic 

2, - 44 3 0 -4j - 64 33 1 3.0 
6S - 84 757 14 1.9 
85 - 104 07 47 ;.a 

10; .. 124 267 26 9.7 
125 - 144 8~ lS 17.7 
145 plua 28 s 17.9 
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Wlderwe t, SUbJec s ( ,.9 ) . 
S..;. 

U w.l,IU"6rz workers indicated that small rlse 1n 

p st-p n 1 l blood sugar level wit tucreasiog body eSgbt 

vae not a1g 1c nt when adJuate tor the oco 

inc e. n 1n qe. ftleJ do however indicate a s ldt'ican\ 
,r 

correl tioa ( r • 0.3,., p ' . 01) betwen body we1 ht aid hl.ood 

sua•ll'in the small (176 persona) sa ~le vho had a gl.U.eose 

challe •• 1 t1nd1,na 1a 1n contrast to that ot Tongut. 
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In any sun 7 auc· ea the present tudy, it ls ot 

conaide le 1 rtance to b bl• to p 1c vi t react able 

certa1nt7 the ab11 ty ot a acre ..... U,QI. teat at • particuJ.ar 

bet1c1, vhll a!multaneoual.y 

1a 1 nf'ened to • t.ll 

criterion to include ell true 

excludiDg all tJ'WI non-d1abet1ca. 

aena1 vity d apecif'io1ty. 1t1v1t7 is d t 

percent•,• ot true 1abetic re d positive b 

as th• 

1YG StJ 

. spec1t1c1t o e other d, 1s the percentage or true n-

1 betica ted a negatS:re 

· 11 illuat:ra ted below • 

a giv n teat":1 c lculati 

.na1t1v1 1 - .... 9 ... ,-+ ... EY:.-!-.~.....-jllollifi~-.-~...-.-..-. ............... Cat a civen cr1~rion) 

nut lucose va1ue ea ell glycosur1a pres.nee 

eteradned retest by o • • T. 1n is ney. hi affords 

tbe o portnn ty or lcul ting na1t1Y1ty d s 1tic:1t y 

d1fter luco cr1 terie nd also by d rering de n• 
o! lycosuri. e ttciency of pla ... luco • reenina as 

o ed to l,eosuria c n u • saa .. d. 

T is c lcul tion or se a tiY1 Gd pec1t1c1tJ 1a besed 

t the N 

11 

cr1 ria ere sutt1c1ently low 
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le Gl "CO ~ it "1\7 c1t1c1ty 
( . /l . } ( ) ( ) 

18 lus ' . 99.9 
17 ;2.a.. 99 . 
16 " ;s.6 .7 
15 64. l 99. 
140 H 71. 0 9 . 6 
13 f 7 .6 96.8 
12 94.; 93. 
110 96.6 9 .a 

rl a 
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diabetic at that level. fhe spec1t1c1t1 ot plaP'la clticoae 
aoreening at th•t l•vel 1a thua 2280/2282 expressed as a 
percentac•t 1.e. 99.2 

be tollowln& table indicates the aowaulat1ve nwaber 

diabetic and non-d~bet1c at 1dent1cal acr en level•. 

I1a1, . 5'.~ 6aaa1A1t11, Ifwa\lv 1211b1tic M4 110;-Q11n1\&a 
II e.aw 9J.UA211 §gretping LtYI• 

creen Level ocwa. No. COWi • .No. 
(ag./100 1111.) Diabetic on-D1•bQt1c 
180 pl111 71 228o 

170 " 76 2279 
16 tt as 2276 
1;0 .. 93 2272 
140 .. 103 2249 
130 " 114 2208 
120 " 137 2140 
110 • 140 2072 

~maitiv1ty and 1pec1t1o1t7 at th••• aOJ'een level• 1s 
prov14ed in Table S? (prev1ou1 pace). !he table indicates 
that 1tnait1v1t11.ncre&ees aa sp•c1t1c1t, decreases. Conseq~ently 
a hilh •cr••inc leYel while 1ncl\ld1na ••r1 tew take poa1't1Yea 
(non-41.a bet1ca)1 •111 1nolo.da a lW ted nwaber ot t.ru.e po1itive1 
(diabetics). Low•r1ng the screening leYel will reault 1n a 
cr•ter peroenta&• ot diab•tics bein11nclude4, 1.e. a createi> 
•en11t1v1ty. It will also result 1n the 1Dclu11on ot a greater · 
nwaber ot talae poaitiv••, 1 ••• a l••••r speeitloit1. For 
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MIi 11,. UH!H! tnkl!&li!Z Ja: CJnc!!ul&I Rlai!tt 
< 

Cl,ooaurSa 2-ta1 ... l ..... ... Dtabetie Dtaede 

++++ JO 28 93 

+++ '' JS to 

++ 21 u 62 

+ 39 u J:J 

'1M aocnw1au.w ,...._ clS.Ndo ..i ~tie •• of 
tbe tot.al m ... r diabed.o _. w*CliaNCtc ca .., M 
calculated. Tbua + + + + alpOtUJ.i.a 14mtt!W 28 ~taNdu, 
+ + + and Mftter al,ouuda W.tUW 63, + + ad bea'de.-
14atifte4 76, _. + ._ ......,,_. (1.e. •11 ...,.... of 

at,,oond.a) tdeatlfW • 4tabeti.cl. 
'Ille total m.._. of ds..bedo• la cblt ••ft>' .. 145, 

ewlethlg of tbaM 89, ad a father 56 *° dU Mt anllMc 
.~ dad.ag .. ...... 'lbe ... ,ttvtt, •f + + + + 
11Jeoauda • • ""*' cd.teda u tbm 21/W a,nalN a 
a ,.._cage, • 19.JS, of + + 11.yaoNJ:ia le Sl.4', 11: Z • 

n. folloldll& table · 1uuauacea • wM,latlft .,... 

cliabetk ad .,.....u.11141,t.c 111 dtpH of alyeoe•ia• 

tak Ut. 6aW!llStn l!Wl!!U D&MJl!!c M4 IM:Rkb!Slt kl 
t.l!!!alMl!!lm 

ft,eol\d.'fAI .... tto. --· .. . Dene Diabetic lea-aiaNU. 

++++pJu 28 2280 

+++ • 63 2276 
++ .. 76 2268 

+ ff 89 2241 
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!be .... iattft ••h•r naa-df.abeda of Cbe mt.al ..,.._ 
....... tic - .... 1c.1aad. At: + + + +. + + +. + + .. + 
alyooauda then wn 2.4.1 ad 26 aoa-diaNtiea m,-&twi,, 
(nfer table 58). !he total .... '" of 110&1-diabetta at. + + + + 
11ycoaauria 11 alaa 2. at. +++ ,1,...urta i~ ts 6 (2 plul 4), 
at + + it b 14, ad at + 11Jeoaur!a ad pater !.!du g1Mfll 
aU, llD!!RH.I• t~ la~. !bl» ta npNtillg tbe G.T,T, ta a11 
11.Jeoludc•• thea .. w baYe been 40 falae ,-1tt.wa. !ht 
total •••r of ..-.~alMlde• '1e!n& 2212, tile aeftlll11atiw 
m tu at+ 11.Jeol.S.. WGllld N 2212 •- 40, -i, 2241. 
At + + 11.Jeoluda, Oll17 14 fal.M poeiti..,... wu1d M tact.._. 

ad- 14. wly 2261. 

At tlda i.et, •peelft.cd.ty b tblas 99.4S (2268/2112 X 100/1)1 
a,-Ulcl.CJ at + 91.yeoluri.a ad 1nater le 98.n. 2242 out of 
2282 u • .......... 

•-ttt:rit,, • ,,ee111ctt1 11, atyceearia 4'arN s.. 
Wt.eat-' 1Ntlw. 

Mk to, l!BlbJ!&U ~ •lldAt&sr ff IJ;rstada RMN 
Gl,.....S.. 
hgne 

++++plua 

+++ 

++ 

+ 

ff 

ff 

" 

Beuttirit, 8,ectftctt, 
(I) (S) 

19,3 99,9 

43.4 99.7 

52.4 99.4 

61.4 98.3 
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t it ... be , lycosurla ha, r e 1t1v1tf. If all 

l7co8Urii a vere Nteat , only 6 or al1 diabetic.a 1110uld 

in t ct ha b en 1dent1t1 • ·1 espec to ee1t1c1ty 

big d Ne ot 

•f ct1 eness. t any deg ot lycosur-u, cha o ot 

including tru on-diabetics out of th to l o d1 betic 

popul tio re exceed1n ly slim. It all l co 1cs w.ere 

rete t d• rt lly 98$ or all t~• non- 1ab tics woul be 

excluded. in ancS 1lkttraoll have reported sim11 J' r tes. 

( 11!) ·i,a Glucose YSt I Glzcoparia ,Sere ming t 

It i possibl to compares• s1t1Y1t7 for ch screen 

c:ri ter1on depandantl.7, at 1;. ~ el or s cit1e1 ty. !he 

following table is indicative. 

T bl! 61, Dfi!il!&U 9.t fllUI GlFSPH !Pd Glycosu£!1 
S£!1PWI @$ ld!QSle•l Lff!II ot ,21cui.sisz 

Sen 1t1v1t7 ( ) 

Pl 1118 Olucos• 01zco8llr1e 

,o.o 19.3 99.9 

SS.6. 43. i.. 99 .7 
61t . l ~2.l+ pprox.99 .4 

11. 0 61. It 98.3 
or eacb level or pec1t1c1ty at v 1c compar1SOll cen be 

••••• pla luco e screening PJO s its su •l'1onty. This 

is 1llust-rat 1n th following ti re. 
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COMPARISON OF SENSITIVITY OF PLASMA GLUCOSE 
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•• appe n contred1ct1ons 111&7 ave risen o t ot 

discua ion or this concept, and uthor t el t 1t will 

b• ot ••lue to etine th•••, 1n order to add re ter clar1 ty 

to tbe co cept of aena1t1Y1t7 and apee1ticlt7. 

l . In chapter 8, it w • noted at ecade by decade, the wt l 

u her o s ibj•ct• sere 1ng at or rea r the 140 . /10 

(136) was ver, ar to the total nuaber or proven diabetic 

(ll+S) . Tb• d1tter0fltte was not si nU1cant. The re er 

v•ll 1 quir• a to e apparent difference 1n en 1t1v1t at 

tb1 screen leYel {71j) ea co•pared with th close e1m1lar1tJ 

aent1oned a ov• . 

••• wo n 17•••/co par1aona cannot b com red. 
• a1t1v1ty raters spec1t1oall7 to lb• percentage ot tiu 

iabetic1 r ted aa pos1t1Ye by a 1T8Jl test. Thus while it 

vould. be n sonably accu te to count all tho•• screen1ng t 

ll+O ag . /l.00 1 . and bov , and express this number as being 

indicative ot general d1abete pnvalenc•, 1n ctual tact 

only ? or bu diabetic wo\tld included, 1.he nma1n1ng 

29 being non-diabetic. 

2. Concern l eosurta, a a1111lar appa t contrad1ct1on 

aay: arise . It a b•en own 1n chapter 9, that total 

gl7co1Ur1a prevalence • clo •lJ 11ailar to total abet a 

PNYale ce, an difference beln not s1gn1t1cant . That betng· 

ao, it y be ed why l7co r1 • s1t1v1ty Call -ree) 

1 not clos to 1 • hereaa 1 t is int- ct onl)' 6 • At the 

risk or 1t1on, it st be !te.rated t t sens1t1v1t7 1e 



• 

.. - ... -
ap c11'1e 1 ic tiou or the re t e ot • di betics 

r t giYan te t . lnd t 11 total 

n iber or l cosurtc is 1m1lar-to the total nuber or prove 

die et1cs, 1 t s not correct to as t ever, gl:,cosuric 

1 a di be c. 

o g1v h7potb tica x l per ons were 

acre din 4d nt1c 1 nner o tat or the pr.sent stw11, 

it . Uld b r sonab1y correct to •ati•t• w1 a 1gb de r • 

ot ace cy, th di betes pr l nc by nwaberin ell aubJ c 

b r 

tbia 

r h . /100 Ill . nd xpnse thia 

tt tot l 1.' di etic . ouJ.d likftli • 

~cosurica, and axpnss 

h r a bet g th total n ber d1 betic. 

2K1t1r, no &no11:1ft!i it! 11tbf r smup de11matt4 1 
b9lng diab9Stc, cou14 xi~ ,s;cirlJlz bf 1n ,,ct d1•~1t19. or 
the subj eta cre-.i1n.g •t or reat•:r than 11t-O mg . /100 ml., 1ri 

ract only 71 or the total nwaber or diabetic•, l be 

identified, bile th• lycosurtc group. would 1nclud only 6 
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Figure 30. Fasting Plasma Glucose vs, 1 Hour Plasma Glucose 

in Discovered Diabetics 
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It is eleur that the t sting pl luco val ha a 

1 hp 1ct1v valU.e . Tb nlatio it nd tb. l 

a /o 2 houi- pl s ,;luc:os r,a lin ar. 

· • diab11ti vi th an euglycaemic ;: tin lu o ot 

exb1b1 t s. ro. a r sponn to or l &lucoae as his constantJ.; 

byper ye ic fel "ow•suft r r . ence th div1s1.:>n ntioned 

e rlier 1c justiti d . It 1.,,. tJl. o of int r $t that the 2 hour 

vel~e i e u lly pred1ctiv 1 re pect t th 1 our 1'8lu . 

1 UNS 33 and 34 1llu•tra · • tbe o.o~r l t1on betwe tbe 

t sting pl.a rut1 glu~s and tb l and 2 ho r l'es on s 

respectively . 

Overlee£ 
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col"rel tioxi is highly si n1t1ca n ( r = O.? 6, < . 001) • 
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po r oeive) au pct fro 
71 .. c ll , cues inv stiga d r 

r c nt too el hour blood l 

t th pp&rent etf eet of vin 

1 ed1 t ~ hours prior to lueose c allen 
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(111) D1un;al ri,1~ion 
120 crwe d • ., S . r C n ly, b V d SC 
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1n ac po 1 tiv ci encae w ld ro d 

ucb a apparent Y r1eb111t7. s Boven 

t ri l to 1 

~es con.fin 

tigate 

1 to al 1 non- iabetic vol-unte , only those 
sere (27) onst d to be non-di betie haye be 

The ollo ble proyide rtinant into Uon 
concernin these 27 s bJ ta. 

Tal;tl.f 6i1 

O.f' cub3 act ~ X orn Di.ff'• 

( iearp) - ( .1100 ml,) 

1; l 0 9S 2~ 

23 155 ljt 21 
41 147 123 21f. 
19 120 lj+ -1 
30 141+ 100 plu ltlt 
2? 155 143 • l2 

59 llt5 llO 35 
19 1 107 • V 
17 125 l7lt -49 
16 125 ?5 plu 5 
13 F 12'7 6 41 
2 l~ l 

, 
-18 

47 l2u 6 plus 1t 
4? l?l+ 122 t 52 
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•a• of ubJect x rternoon orn D1tt. 
( rsl ( . /100 .i. ) l 

128 

. ) ( . /100 ml. ) 

68 

3 

•2 
35' 

65 
39 

37 
1, 
S2 

52 

30 

11+ 

t. ll+S 93 

4 1,0 115 

l.6 134-
136 

15 

l 7 

.ll5 

90 

~ 

122 

l.3 

10; 

l 

15 
98 

180 

121 

169 

6 

56 
52 

fl 3; 
., 26 

" l 

-3 

p1 s 3 

-35 
-13 

- 90 

-26 

.J+7 

e , j • g rte oo a d rnin lu s .e:r tl' t d 

a ri ns . the ' t t.ast .._or pair co .· ~1son 
vs then 1 d. 

ri t1on ran !ro + ,6 to .. 90 . /l l. ·ith an 
ot + 8 . 2 . 1100 • 'fl, ..- r mu 1s ot 1 nific nt{p) o.o.,.). 

oreover it 1 ell 11 hii 1 d1Yid~ l d, o r1 b1lity;15 

It 1 lco 1n co 
,., 

t y' , h re t10 
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1 'Iboug insulin s tir t 1aolated in 1921, ccu. t• 
sure nt ot circul ting 1nsu.11n 1n b oaaaay 

t chm. ue p eere b7 r.son d ! low ~ 
121 a o lJ descri e 

1n 1960
122

• Since tb.a t tiu, se work• rs v• f1ne4 ir 
techniques and others ha developed 1e1r own re in ents~5, 

The• tes have 1nd1cated a trend of 1 aulin re pou• 

too l gluco •• c,t re onse 1s h1& 
devt t1ons, where g1w , all tor considerebl overlap. 

sically, 1n • healthy young dult, th t st1n insulin 
Yal • riNI J to 10 told "r glucose 11:lge ti within 60 
!nut.ts nd t • comme.nces its drOp to its b a l 1ew1

122112l 
which 1 r c d att.r 2 hour. • rly or mild tu.rity-
ons•t 41 bet1c, 1n,ul1n ri•• 1a lu gi and prolonged, 
re chi big r h• . ls n th t se 1n YOWll lthy adults 
end the tall 1a l1kw1se sl 11• and prolonged.122 

•••• • viour toll.ow! or l luco 
NpOrted 1 1956 by Dole,5'0 Go?do and 

orkers ot1ce.d th t o lly n1atered l cos p 

t1r t 

• 
Ced a 

rapid end con 1 •• to a. nadir 
be en l nd 3 hours po t- luco • • •• , . th n e an to 
climb an 1 c ses h reached level ~t re higher than 
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hose 1n th f ti state. In 1957, B1e net a112; 

report t taat1nc • lue 1n di betica •• 

t 1te dJiop subsequent rise tollowiae 

111 an.s tolonced. 

elnated en 

glucoH, was 

Th• t ll oral lucoae is bro ht 

about bJ e ta 11 ot gl.Uco to ex' glyc ospbate 

vbich is acceptor or tatt ac1ds1 leading to .syntbes1 

of adipoaa U•• tr1(l7c rid • is ea r1fic tion or fatt1 

e !net • rect of lueoN 1 1nh1 t 1n 

the nle • stored • • • • re uJ. ts 1n 

drop.132 'l'h• arr, ct ot 1naul.1n lucose 
• • .,. 1evel 

bol1a and 

r lea• oan closely be dupl1catad by raising the lucoae 

concentietio to high levala.133 It 1s r llJ o-ught 

1 aulill lo , the ab • ee or lucose do ot suppn s 

.. A. nlea •131+, It 1 N aonabl• to attr! • pr 

• rect of insulin on t t • 11 to 1 at!aul ti n or 
lucose utU1sa ion by ld1 1 t1sw.. 

ie l'UJll8 aenes to 1n uce this c pter wh1c · 

positive acre ••• will 1 cuaNd. 

<11> St§:\1atts 1 eon114tttt10&1 • 
It 1s necess r, to vo lit tl C 0 

of • 
In a e a1n 

• • 

at 

.,. 

ion 

2 ts o re lt , c p r1 o 1 ot\e · • n 
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v luea bJ or the t te1t. e nl1 1ty, t this teat 

1ch relle on e standard deviatio , is aublect to th• 

di tribution or the sub•tance under •• 11ent <••I• lucosa) 

e1ng pp or clo .. 17 1dent1c 1 t.o t t of no · l 

or Gaut ian d1a ibution. 'l'h• cloHr 1 approxiution, th• 

create the al1d1t7. the subatanc has no particlll. r 

ton ot d1atribut1on and/or whe it doea not contia brc>adl7 

to tbe nomal 1stnbut1on• tbe teat cannot be sed •• 

incor t CODC lJisiona •1 be dravn. 

In tbia • c !on, compar1son1 will be aade b~t,,•en v. rioua 

poups tor •c of 3 su.bs ancea, nuael:y lucou, 1D8Ul1n and 

• • • • Glucoa alld •• F .A. have trequeno7 d1atr1but1ons 

vhlch n be • 1bed •• appl'Oxiaatel7 no 1. 1 n 10 

ill.Us te the reen pla... glucoae tnquenc7 d1atl"1but1on -

'2+ '-1 ob senat1ona. th•n is • sl1ch t "tail to • l'ight bUt 

this 11 na 11g1ble and ccounta tor 'ffJ'1 • ll tlUJlb•r o.t 

ob senat1on1. 

the 41atr1 u ion or .E.F •• 1n posittw acr n es o 

unde nt G.T.T. 1a Uluatra~d in ttp.n- 36 tor • oh of 

3 t1M 1ntenals. 
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Insulin v lu,s however do not contor · 1n any way to th• 

no l di · r1but1on. v luation b•t een m ns by • ns or 
the "t I te t is thus invalid. w lbom et al l23 have attempted 

to circ v nt t s stumbling block b converting all 1naul1n 

v lu into Lo 10 v lue which r• then used to o loulate 

. e ns and st nd rd deviations . Th author teels th t a non-

ric t , 1 •• on which s no p rticul r 

<11stribut1on, nd which utilises th origin l value , is 

pref bl • ch a · t ia the nn- Whi y tJ' T t 126 

which h s be 

(111) 

ployed exclusively tor insulin v luat1on. 

ot Age on 5tc9ntl 1- D1agno1 d Untr9 t ed 

rt from congenit l di b tes which typic l y is ot 
127 temporar n ture, pontan ou di tes 1n nu lly 

expre ses it lt 1n 2 di tinct fo s, n ly the juvenile-type 

and maturity- onset type . Juven11 di bet.sis 

ch cter1sed y a ve gluco 1ntol r ce • rk d te d y 

to k to- c1do is a d insul1n th rapy is obl1 tor,. Th1 to 

1 co nly se n in children, adol cents nd youn · dults 

but 1t c n et'fl1 th eld rly a ll. In maturity.on t 

di bets blood luoo e 1• ls y be exc•a· 1vely 1 ed but 

th 1 11ttl t dency to 

con it or d t nd/or 

d control usually 

nta. Insulin 1 s•ldo u d. 

b1l th on t of juv nile di b t 8 C n fre U tly be 

accur tely d find dUe to th cute ons t ~ ympto s, 

m turl ty- s t di bete because of 1 t inst ious ons t and 
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frequent ch nc 1 cove17, po • no such a nt e. he 

aotu l ons t of the diseeae, a indicated by d p rtun from 

glucose tolerenc to intolerance, usu ly r in unlmo'lllll . 

D1 b t ot th uturity-ons t typ c n occur 1n children 

and youn dult. jan and Conn128 hav d cribed 10 children 

with th s v riety of diabet.s in whom tree •nt cons1ated or 

di t and/or tolbuta ide . Con id•r bly rlier, ug Jon a129 

described s verel Jamaican di betics with severe hypergl)'C e 1 

controll•d y 1nsUl1n alon, but vto did not evelop to 1a 

following ul1n w1tbdr l . In 1960, · be116 reported 
in 

a1m1l r i n dt n nt oun 
/\ 

th t the • bJeot w•r n r lly ove ei h in contrast to 

the Ja aic ns . In 1967, Job n · Lundb ekl30 r ort d J 

c ses or m tur1ty.ons1t typ d1ab te 1n yo dult d 

1;, 19 and ye s . In these bj eta in ul1n b viour du 1ng 

G. T .T. w s certainly not typic l ot maturity-on et di b te 

nd these war er posed the • t1on hether the findings coUld 

repres t n • rly ph se of c a1o l Juv nile 1 b t s or 

d v lop ult ly into d1 b t s or t type. 

H 1 s131 ha tt pted to sw r the u• tion 1n rt. H h • 

described al ye r Qld boy 1n who G.T.T. p rto ed 4 1 ar 

befor on • of di bet1a keto 1 reveal d a inor 

bno 11ty or 

tastin •••• 

lucose tol ~ nc • s ·vid need by raised 

nd glyc rol alu , lu 1 h insulin 

re pon and n bnorm 1 pred 1 on ug nte .T.T. 
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Tb1s f1nd1n u ed to 1nd1c&t t 3uven1l typ d1 be ea 

may no have e cute onset ao co only believed, but that 

inor de g of carbohydrate 1ntolerenc y pr c de it by 

r1od of t1m•. siz bl 

_T_on_._...._ .... ...,.. i 

or the lit 5 di b tic , 6 r d 10 - 19 y r, and 6 

r &g d - 29 y sr • Two di .tic 1n th 3rd cede w 

k .. own", n s th rapy may lu.lv · it r d th 1r b1och mical 

re ponse, thy 

prov1d gr tr 

con id•r e 

ve be n exc l d d rrom all n ly • To 

· l1d1ty, lO di b tics h v been 

1 l group cont 1n1 tbu 6 j vtn11 nd 

4 ung adul di b tlca. 

cop r son or mean luoose, 1n ul n nd t . E ••• 

r spons b tw en thi roup nd other d1 b tic , m y rov1de 

v lu ble into tion a t th rob bl n tur · or their di 

1 ve roup1 h v e n ut111 ed, l - 29 1 gt'oup 

entioned b for , and the 30 - 39, l+O - 49 50 - 59 d 60 ye r 

and older. The following ti ur illustra t s th inter-age 

com ri on. 

rl f 

• 
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t ti tical ev luet1on f th difterenc betw n mean 

v lu s 1 provid d 1n the followin ble . Th •1 tn test has 

b nu d to valuet glucose and N •• F •• d1f! r nc , while 

the M nn- Jhitn y Test de ls with th insul n d1tr r nee . 

, on-K13ios1s- £gne Diab itcs blii SI 
oiuco e Insul IT.E.F.A. , f Group 0 ?' 12 0 • !' 2 e i ~. ·-1 

lears) 

l 29130 ... 39 s NS NS NS NS p< .01 

/4 1+9 NS t.'! NS p < . 01 NS ?16 P <.o; 
/50-,9 I NS NS p <·, 01 s G p <,OS 

/60 plu NS NS p <.Ol N° 0 NS u 

30- 39/40-1+9 NS 5S NS NS 

/ 50-;9 s P <.oJ "' s ti NS NS 

/60 plu ?'1S NS s N NS 

40.J+9/5 59 B NS N t':' N NC'! liS 

'! 

HS 

N 

s 
s 

8 

.NS 

HS 

N 

/60 plus I N N NS NS P<·.o; 
1 b 

5 5'9/60 NS NS N s ?lS s NS P< .o; 
a steady d ter1orat1on of 

tol ranc 1t a althou b the ditf nces ar not 1gn1f'1c nt, 

wi th ole xception oft e 2bour 30.391;0-59 dif erenc . 

ln ulin r ponse with th exc ption or th 10-29 y r old ~oup, 

b av simil rly, with ome div r ne t 2 hour. In the 

r stin t te, th r is som stet1 t1e lly 1 nit1e nt 

en the 10-29 y r old ~op nd most or th 

other g rou.p • N.E .F.A. upp es ion is a n in all age 
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gr pa, th 10 - 29 year old croup xh1b1t1ng tbt highest 

t st! c level, d the are teat decree of •up r• 11100. 

tat1st1c 111 e1gn1(1cant d1ttarencea r& r corded at tbe 

land 2 our t • interval• betw en the 10 • 29 1•~ Old 
grou and the 50 - ;9 y.ar old croup. 

Th .topic 117 impo~tant •1• group is the youngest, aa 

these su.'bJeeta conat.1tute in the main, ~Uv$.Qil• d1abet1cs" 
They o not 'behave like Ju.Yttn1le dia etict thoqh. Xn the 

ta ting •ta~•, their mean 1neul1n value is 11&n1t'1oantly lower 
than that for 3 ot the 4 older age groups, th•ir insulin 

r•spons• to glucose is maximal with no sicniticant 41ffe:reno•• 
land 2 hours. I •. ••• re pons• is 11k .. 1•• 1ia1lar with 

thi• ar-oup exhib1t1A& the highest mean tastin& value and th 
greatest s11ppress1on. 

Th••• young diabetics behaved 11k• matu.r1ty-onaet d1a~et1c1. 

h•I' certainly did not devel.op any obvious keto11a, and ntha 

atter the allJ've1, the auth r was Q.Qaware ot any Ulhealth 

on st th hich c:ou.ld be attributed to di tes. !ht author 
postulates that diabetics as w1tb thos• ot Fajan1 and conn, and 
Johan1en and Lundb.aelc, w1ll continue to bshave like atur1t1• 
onset d bet1os. Continued follow-up of th••• subJects 1a 
••sent1al to eat bl1sh wi.th any certainty their ult1aat• status. 
Tb• tollow1ng table 1nd1 t relevant intoraation concerninc 
these 10 subJect•. 
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fl Ulml. 

l 2 
50 -
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2 37 5 
4 29 362 

; 3 318 

36 22 

0 

-
-

N •• F. • 
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4 6 13 323 4; 5'4 . 

10 ,o ~ - - ... 
25 
2? 

l 128 1,0 195 16 • - - - • -

106 23 112 207 lJ 5 4 500 • 630 - 487 

11 10 iab ti re le. In on 

c 1 rion h not b 49n t u t in vie of 

d 1 b te h b e d 1 no d. In ? or t:: 

bj Ctt th l bOUl' 

surv y r sul t, 

in 1 b tic. , 

1n of hil bot c i ri 

' s tief otion11 r 
I 1 po ibl t 

ti t1 d, th 

t le ton cri ion h b n 1. 

r p t G.T.T. could ll conv r th • 

ubjeets 1n o bo rli e or nor lo te ori~ . 

st or 2 1nin d1 buti ; 

o b 1n n 1 y r ld irl w1 h ro b r lye e 1 nd a 
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fl in lin pons ; th 21t ye.ar old wo n 

vi th ll>y ro by p rglyc u t whe ndous 

insulin •tk1okn t l hour is followed by r pid r turn to n ar 

norm 11 t 2 hour • Ul'l!ortun t 17 in uttici nt blood v s 

vi hdr wn ro • inve t. ation, how er th sol1t · ry 

1 hour 1 · 1 of ;77 EQ./L in th youn firl 1 el vat d. 

1Xh 2 ub3 cts we into ed or 1r di gnose • the 

youn r w · hosp1 tali d end w di sch d on tolbu mid 

th rapy. It 1 not krtown wheth r th othe.r individual c,ught 

edica l dv1o • Th r maining bj cts were not informed ot 

their di nose , but th ir m die w re not1f.t d 

nd provid d with the 1nd1v1du l lt. 

(iv) Intlu nee of II on Positive . with 

l Glucoge ,Tolerance t 

Th sub3ects 1n tb:1 section co.mpri • tho e pos1t1ve 

sor n es hoe subs quent o.T.T. w compl t ly no 1. 

Tb .e subj cts cannot b con ider d a n l control a, 

th 1 wer in feet po itiv sor n • 

Th following figu · 1llu t . glucos , 1nsul1n nd N . E. •· • 

N pon during • • T. by 1 . group. Tb ccomp ny1ng t bl 

1nd1c t t ti tic l v lu ion. 
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th 
Glucose Toleranc 

ge Group Glucose In lln N. .. ,. 
CY ars) 0 l 2 0 l 2 0 l 2 

10.29/30-39 s p(.Ol N° N NS s s 
40-lt9 p (.O l NS s p(.OOl P(• l p~(Jj 

;0-,9 ?-.' us ?l.::> .I. u p <.05 NS 

60 plu C': p(,Ol NS J.H,t 

30-39;\t0-49 p < .05 :~c, NS P<•O; .P<.05' 
50-59 i;s !'JS NS NS 

60 plU HS 6 P< .05 ?S 

40-49/50-~9 NS NS NS lS 

60 plu ·s p ~o, NS P<•OOl 

;0-,91 rs 
60 plus IiS HS s P<•o; NS 

that men glucose d insulin pons s r 

e ch 1.mil r in e ch ag group. ome gluco • d1ffereno s o 

t 1n t1gn11'1e nee, but non of th 1n ulill diffe no att n 

such ai n1 io c. l .E.F. • sponae exh1b1t1s 'Wid dive 
r 

ating me n, va.17 gre tl.J nd th d1.tf'e:ronce si 11'1cent for 

the Jor1ty. Th younge t nd old st g group have imil r 
• n , both or hicb a:re abnom lly high. ppr -ssion 

1'ollow1 , lucos 1s cons nt i tb 1 veiling oft 2 hour • 
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Do the s l t s tend to 1ndiea th t e doe , ot 

1n£lu nc 1n ul.1 r pons r t e d we1t o I 
s x teh d 01 ol studies. 

sulln re pon to 1ntr v nou l.Ucos 1 

ob e subj ct it normal lueo 
l i: ra, ~in 196~. In thi st dy, 'ff J. cos 

po ted y 

pons of th 

obea roup w virtually 1 ntic 1 to hat of the o~mal 

weight rou., nd led to h postul tQ th t e ob SU j C 

re uired 1.nor s t 1 sul n 01• tton and rel int 1n 

normo lyca In 1965, h a 1a1orker1136 on tr ,t d tha 

group or 

lover in l . . 

o e snatur1ty-ons t di b tic had s! nific ntly 

)One (or l glu o • load) comp r n vlth , n 

obese roup. Th s wor er rurther postul t d th t obesity 

th factor ov r in exo s iv 1nsUl1n r 1 

on t . di b tic . uchanan d 1•c!C1ddie137 r por d 

r1nd1n 1n 1967. 

U1 tur1ty .. 

1 11.al' 

In!lu ne or o sity o 

baa b en atu 1 d by Hanly t 

• · .:r • • respon 

1138, 1n 1967. 

to o l gl.ucos 

h y t t d th 
-

• re (at v ryln ti nt rv l) a ingl unit -

them n p . nd 1n ltipl lin ar 

r re sion nal 1~ QU6lltit t d h ct of v riabl s uc 

lye emi, w 1. t nd h 1 ht . Th anoly 1 snow d that 

ad1po 1ty h . o ly 1nor rr ots on th ror nd a nitud or 

th spon , and 1nflu n s c 1 fly location or 
th r pon rou hits r ct on th r tin N •••• lev 1. 
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Th di tic, end positiv sc n witl normal 

o.T.T. const1tu th 2 groups. In eecb group• cop r1son 

e betw overweight, no l weight and und rw 1gb 

subject. 

oreenees ;with N2m11 G.'l' .T. 1 

he following figure illuatrat s 

, .:. ;:,' ,· 

n gl: co , insulin and 

N. during o.T.T. by these roup1ngs • . The 
' . 

· · ccom nyi ... bl prov1dea tistic l ev luation
1 

or the 

· ditter.nce betwoan · ana 1n each roup. 

Overleaf 
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EFFECT OF BODY WEIGHT ON 

GLUCC6E, INSULIN & NE FA 
IN "NORMAL'.' 9:REENEES 

t«) 
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200 74 - - - - - Ut«lERWEIGH 

PLASMA 
~50 

GLUCOSE 
mg/100ml 

100 

50 

/'- '-... 

150 
/ '-... 

/ '-... 
~ 

SERUM / 
lNSUL.11 100 / ~U/ml 
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350 
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TIME (HOUl'tS ) 



- 197 -

T bl• 66. 

Clu11oa Insul t.E. • • 
eight Oro p 

1 2 0 l 2 0 l 
Ove ight/ 

ro 1 ' . t p(. 

N.S. 

Und ".s. 

The d indicate that the obe e roup poss s hi he 

n luco and insulin respons , nd r 1 d t sting ,t, • • • 

v lu • 11 ly si ~nific nt dirt r nces for 2 hou n inwlin 

valu s tt 1 ed betw en th overwe1 ht and no l w 1gb 

nd underweight groUR!N,speotively. Furthermore th ditfer-ances 

t th 1 hour interval, whil ot ttaining si n1t1cano , ar 

var cloae to su b atta n insulin re pon 1n th 

no 1 r u 1 higher t n that 1n und 1 ht 

group, bu o 1 n:it1can ly eo. 

Men lucose re ;ponse 1 closely identic l 1n ach group, 

it the obs r spona o erlapping 

tum overl p 

F stin • • • • 

und rwe ght roup. 

e1ue tor th obes 

norm l wei ht, vl"..1ch 1r: 

nd no al w 1gbt ro 

are very s1mil and are eo sid rabl r t r th n th t r th 

underwe1 h roup. AU roup d on trat supp e ion tollow1n 

lucos with fl ttenin out at 2 hours • 

. Thee Ult indicate that 1n thi up, ob 1ty doe 

nd to produc elev ted insulin l 1 , thu cont'1r th 
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findin s ! et e11l5. ut ft !·thE. or , th und ... 

croup h .x ild tei:: t~.. lo est n glucos , 1 ulin and , · .F. • 

re ·pon ~ ich ··ow v~r 12r1:. only ignif1c ntly if'! r nt in 2 

1ntrt.suc ". v rt .. luss th@ tr n is obv1ou • 

S 1 ~din{'.S uipl t t 1n Ob .:iUbj CtSt UQ. SS1Ve 

insulin pro uc io . re t ... from axe ss1 1 ,4 11n ant gon1 , 

or r th r h t i nsulin 1 taelf is p rtly dufi.¢1 n t 11 its 

actions, 

m 1nta1 

indic 

US li r Wi$0 r Qul 1 gin l Vt d l ~ lo, to 

u-lyc · mia? tl i·· lav •d 1 sulin pon e 

b tr probabilit to d a? ng- follow-

up or tt. s suoj~cts ~ith r guJ. rly 

om or th ns· r. 

t d o .T. T. may provid 

J1abtlt!@ 

trat s n luco • insulin and 

r . E ,F , u . v lu s during G .'1'. T. 'Xh ccomp nyin t bl pi-ovi 

t t1st1c l ~v lu ion of th di1f renc s b ten th group. 

Overleaf 
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lt~! 22. Stat11iia&J. EJ1luat1on gt Glw.211, lPIYlia an~ 
B, ·, , , p1(Stt1a,,, 1n lt!lr-p1a1n2,1~ P1a,,s~21 
kl !t&ht Ca~l&9EX 

Obeae/ 

Glucose 

l 2 

or...i BS MS 

/Und.r BS · s BS 

or 1/ 
Under S IS . S 

Insulin 

0 l 2 

k MS 

NS t.i BS 

Ni S 

t. E. F. ·• 

1 a 

NS N 

NS NS p(.O~ 

BS 

!hese f1nd1ncs indicate that the und.rweight group has 

th higher •an cluoos• and 1 sulin re1pon1e. aating M.E.F •• 

ean values are all elevated with the ob••• group, poas•11tn1 

the_.b1ghe•t v lue. Apart fr a solitary s1cn,U'1cant dift"erence 

1n •••• ooapar1sona 1 non ot the d1f1'erenoes are s1&,n1tlcant. 

The result do not in.die te that the nor l or underweight 

diabet1c baa a lower insulin response. It y well be tM.t 

.mat rtt1- :nset dia'bete, (where h7perin11111n11 is .the rule) 

may ob cure any independent -ettect that o'b e1ty or its oonver•• 
y exert. 

-~-~--~-~- 0 -----~----
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fh1 finding differs .trom 

ratio -· 1s ppro:dm t ly l # l. But th 
and 

co ti tut d th sor n procedur, •A a th 

h rbour raany 'l idden.•1 dtabetiesl tb s 

( 111) l>t b§t.S Di;1a1; 

lycosur:ta haa 

glyco uric populetton 

r tios ne d revision. 

Diab tio di ase 1$ a fin 4 those diae ,e t tas or 
1.ns ct dise s states, wh1eh te f ·quently found in 

assoc! tipn with diab,t • lnv st1.g t1on concerning th 

follo ,in dis a e states v111 be d1acus ed c 

Di bttic Retinop tby 

Ischaemic Be rt et!se 

Per1ph rel Vascular Disease 

Periph•~al ~eurit1 

Of tb.es lr- d1$ease state•, it is only rstinopethy tlult 

c n be dia no d vith rea,onable certs!nt1, .s b ing sp ci!io lly 

diabetic in or1g1n1 1n. ·that cap1lli-:ry mi roeneurysms arEt n 

ess · ti l pri r u1s1te for diagno:d • Th r are how ver other 

C&U$ S Of SUOU JniCl"OSneUJ:7Ul bUt thes N rarely nadh\'+~,a~l 
01.fticulties rioe wh nth ot 3 entities ar a$sess d. 

Th finding of. any of these dis• s t tes 1n di bttic, 

c rinot ~u.et1.ty the e ssumµt1on t . at di b te s 1 · the ol 

a t1olog1cal agent. It ratber indicate n aasoa1 t1on 

. bearing in mind though., othtr 1mPortent tactos-s suo.h a, 

nutr: t1on, Gt ••x m1d nee. 



Beoh of these 4 dis a stat w 11 . d. cu a sep& tel7. 

ipropo r tinopu y, 0 kno n° 1 b tics w:tll be 

tr t•~ s s prate Jroups aa m.own durati or the d1seaae 

play n i port nt role in th d••elopmont ot r tinopatby. 

For the oth r dise se stat · , no such s pr t1on h s be<m 

car7i out, and all ditbetios will bet~ ated s1ngl :aup. 

l. abe tic etinOJf!t}lf 

l{noyp D1aitet19I 

amination was po 1bl in all 43 d1 ... b ticc,., nd r v led 

that ret1nopathy wae pres nt 1n onl 3. o ~ re femal t g d 

42 nd ~9 y r, nd one~ a a l • e ed ,2 }"'ears- In non, 

"' s th r tinopathy of a veiNl d gree, bei g gr d 2, gr d l 

and g~ade 2 reepQctively. 

The Pl"~ l ,nc of x ti p&t y 1n· th! group 1s ?/. 

expr :ton of retinop thy p valQnc 1n a group or known 

diabetics, this 1 a surpri 1n ly low .findin;. n unlm.own 

f•ctor 1 duration at the dis a a. If d1obetes 1 u, or 

m ~or1 ty or is roup,, s o v ry r.c t onset, i. , known 

duration of 1* than l y ar, -then thia tin.din ii:O d be 

comp tible 111th experiene · else h•re.11t-2,i1t3It i 'lU'llilt ly 

thottg , t t th diseaae in this group, unif'or:nly or ucb 

shol't du~ t1on. 

UJlkt?.!Yn D1Bbe£1c1 
or th 102 di betics, satisfactory min tion w a c rried 

out in 86. Retinopathy as not observ d 1n ny or th . e 
144 

diabetic. Th1 tindi contr sts ith eft ls r port 
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of 6 e nop th in P.O .1 i 1 lY diseo-v r , !ndi 

41 betic · in e Transve6l. 

1'h 6 <l ab tics !'all into th e tego 1 o o · io l 

diabet!ca• 1 •• p rson w1 h di nos\ic G. • f. but w1tho\i. 

obv:!o s p om or sign ociat d 'With 1 

·natul' l 1 tory of di b tes, co cing . t eonc 

pas 1 ou h r d1uiu,te to ·oh m1cal d.1ab t 

s. The 

on, nd 

ru! 1n 11 

tic di h tes, ld)' prov1d, n. ezplor tion for the· 

absence or ino thy in this roup. 

the o du.r ti n o di etes inore • , th p:rr v l no 
of' ret o t 1 a ly142•14S. 1th at le at 1 · or b c 

nite tinop thy t kn n dU.ration l y r an 

abOv ; 46,i47 1th th xo pti no thoa. diab ti dia~OVOHd 

during d t tion driv St 1 t is rob ble. h t Jo::1t7 ot 

d1 b tic a ini · 1 · 1 noai , eympta · 1c. t au~h 

d1 gnos1 , th r veleuc of r tinop y 1 n gl1g1bl.fh ii.;,ll+ 

rin the ph t ob cal di bete, it coul well follow, 

t . t l•sa s n11"1o nt p v ltnoe be el'J)eo d. 

P1@~st1c 1uoo1e In$ol1ranoe 
& pr vioua publication ha , r n \tent o · o not 

unco on 1'1 di r di botie r tinopethy prece ing · 1ucoM 

intolerano 1n !ndi na 1n N al. !t 1 -. or inter st t ~eport 

th t or 21; p 1 ti ve sore ent with subs quent no l . <h T. ! • , 

noose of r t1nopa y w a ob rv • 
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preaches to thG ci ta h v · een -ad. ir t:y 

consid ration ot the prevolonce or !hchaemi in th diab~tics, 

and s COP.dly, 

1sehaem1 • 

e pi- velence of di bet&a 1n ll subj ct 1th 

(&) Cari:Jiao I 9 gbaemiJJ in na.ubetics 

Sat1 factory ex&min tion \las carried out on 11 disb tie • 

Tabl 6 1nd1c tEJ the 1tga and sex distributions of theae 

di bet!cs tog ther with th numb rs manifesting iseh om1a in 

ecch group. 

Tab;\f 68" C§tsliac Isch@fl1Ui in Oiscovsreq pi;abgti()S Pl C! ; 

otal I'c . No . "r• Group Total o. No , 
Isch. Year ) !sch. 

6 0 l • 39 ~ 1 

5 l 4o - '+9 E4 5 
9 l 5'0 .. $9 19 3 

14 5 6 plus 10 ; 

~ 7 ll g s 7i lit 

It is a e1 t th ·!' is little S X di!fe nc in 1 ch 

prevaler,c il 1 ent1c41J.. ag groups. Tb prev lence tor oh 

sex, all g ,. inclu d, i Vt3ry .., lar ( Ta bl · 69) , 2l~ ot 

mi 

m les bei isch ie ll com:par d to p v l nee o l.8 1n 

fem 1 s . This differ nee 1 not 1gniticant. It only those 

diab ties &llin in th higher risk age gro p_ n ly 4 y ara 

nd older, re considered, ch stx has an id ntieol prev lence 
ot 25,. 



T!ble 62.a, 
. Sex 

M 

F 

Both 
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Iscnaem1a 1q D1 

Tot.. Diab ,. 

Yt-
77 

111 

Tot . l'seh • 

7 

14 

2l 

or tho tot 1 roup of 111 d1 betica, 2l 

. 
Isch. ;. 

21 

l 

19 
enU". d 

1sch e _1. The ov rall prevalence is thu 19. Th1s qapan 

t vourebly with experiences in the C "' 146 ere 20· ot· group 

or 1h1te and Col ured d1a'het1c , had ev1d nc of ooronar7 art ry 

disease, 

(b) Diabetes 1n All SUbject:s with I!chaem1t 

rwnerou atud1.as1l+9,l50,l~lrrnv$ demonst t d high 

preval•nce or diabetes in t1.ents w1 th JnYOO rdial. intar()t1on1 

ranging f'rom 1+1 · to '76;:, . Other reporta15~,l5'Jii ve 1nd1aat d 

a similar t1nd1n in ti n with ng1na ptct ris. 

It is or inter st tor port 

those posit1 sere ·nt s who nifested 1sch&em.1a. r s 

37 1 ehaemio subjects, 21 wo.re dlab ·,t1c{!abl 70). ~sval.er;.o 

of diabete 1n thts group 1 thus '57~. This 1P.' lightly higher 

than th t1nd1ne1'ot 47 n group or hosp1t li d lndi~n 

with severe coron ~v a tflry di ea • 

O'lerleat 



Sex · 

( M/F) 

M 

F 

Both 

Bz • .I 
To l 

I ch,. 

13 
21t 

37 
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Total 

D1ab . 

7 

14 

21 

3. f!~!B!UH: l 'eQOU;j.{lt D1!e ae 

$ 

Diab tie 

9-• 
;a 
S7 

Setisfactory ass ssment wa · poas1bltl 1n 13l. diabetios . 

P.v.u. was pr s nt 1n a, th prevelenc b ing thus 6.1~. This 
') 

1 sizn.ilat to Cosn tt•s~ser1es (9,2 ), ·t oonside~ably le s 

than that r ported 1n e seX"i. of ll .er1c n Di b t1esllt)(l5j). 

4. Periphft!la. ?ltH£1iJ.I 

Bxa !nit on wa poss1bl 1n 131 d1abot1cs . e~ipheral 

neur1t1 w pre ent in 32, ti t.t prev lenc ! thus !.4. 5') . 

Tpis 1s s1mtl~u to Cosruitt' s3fi.nd1ng o! 17:· , while .r da find 

,ollev, ue l5'+r corded a preve14tne ot 21";~ in group of 

Japanes di.ab tics. 

Conclush?Q : 

Tb . object of this pres . tation s b n to east some 

fr sh 11~ ton $om of the ·p rtinent clin1ce1 f e ,tures 

concerning d1 b tes in I diana 1n a natal town. l'~t1nopa.th)r 

preval no in tb sm lJ. ,,-oup of 11kno,;nP di4lbetios is un ... 

accountably lo\. • The absence of t1nop thy in the '*Unkn.ov.nn 

diabetic 1 a urpris111g f·inding, b-u a po sibl explt1netion. 

been oft :r d. 'Xh fin ings 1n o r di ... a tates,, do no 
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appear •xc ssiv or ,dissimilar to those reported .alaewbere • 

..................... _ 0 ................ . 
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.................. _ ..... CHAPTER 17 ----------

SUMM RY 

1. p v l nee survey ha been c rried out on th 

Indian inhabitants of Tongaat, a lletal ncrtheoast tolffl. 

the survey p6pulet1on numbered ::J.+'21 persons. 

2. be Indian 1n and about Tongast are hi hly r pre .. ent tive 

ot In 1 na in Durban, and et l as a whole. 

3. Scnen4:t r overy was ood, ing at le t 70 and 80 tor 

the 1st nd 2nd urv•ys rs ctively. 

~. s prevalence ( ersons ed 10 y, er and old r) 

is 6, • 1h i pr 'tfalence rate h s boen compared with 

estimate, from other recent su eys, with due concern tor 

t.o ol g1c l ditf rencaee. 

~. Total diob ts pr valenc by application of othe~ co nly­

Wled di no.tic cr1ter1 has suJ.t9d 1n Jl&tes which do not 

differ 1d ly. 

6. 1 bete p ,ml nae y decade or age and tor th total 

rvey popul tion 1 conaide ly less h nae-dependent 

oriteri ~ ppli d. 

7~ Total lyco uri pr valene (p rson g d 10 y are end older) 

1 5.3;1. Thi does not dlff' r signitie ntly from total 

di bete leno. 

8. ex dittere .c for totai diabetes .nd lyoosur 

p •• l n 1 pre ent. h te 1 pr do 1n t s in the 

former, 1n contra t to 1 pr o nee 1 t.b latt r. 
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Kno •n di b s p valence displays no • d!rference. 

9. ab te eccou. ta tor epprox1 ately. ?$,. of all lyoosur1a. 

10. ·'1th 1.nere in glycosur1a d re•• there is n obviou 

incr a 1n iabetes probability. 

11. Glyeo uria ree has a constant relationship 1iO pl1sma 

lucos l$V 1 - the high•r the plasma ,. lueo • the beav1 r 

th z.lrcosuri • 

12. Pla e glucose frequency dist:oibution is uni od l with . 

~l ht skewing to the ri ht. This d1str1 ut1on 1 a e­

determ1ned - the Qlder the .age roup, th more hyp r­

lycaemic the distribution curve . This is indict d by a 

13 . 

substantial ri e in mean pl 

1ncre 1ng ,, • 

glucoe, valu w1tb 

lueos f'requ~ncy <!1 tr but,.1.on in the non-di b tic 

opul :1.on -r1e$ 1n ally Y1t 1ncraa ing age • th1 is 

1rror d by a ne ligible r1 e 1n tnean pl luco e v lu~ 

wit ~ • 

11+ , Th •x d1ff Nno s n 1th d1 betes pr val nc, ~old for 

1":re uency distr1but1on, wit the r male !splaying the mor 

"hyper ion curve, an<J 1 o the high r n pl a 

luco lu· by ee of g . 

15. bet 1 dof 1ni tely o co on in th ov rv 1 ht th n 

th no or und rw ight group. Th re 1 no igtlific:a.nt 

corl" l tion betw n plasm& lucos d d r of o esity. 
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16 . Pl sm.a glucose screening po"" G~ os r grettter s naitiv1ty 

than glyco""uria screening, Th opt~um c:re n!ng laval li, 

120 g . /100 ml. \llith sensit 4 v1ty nd $pocifioit1 being 

approxim tely a Ulil i.'\t 94,"• 
11. fhe testing pl&sme glucose l vel has a eonstatJt and highly 

si nitlcunt :relationship t':> thtJ l end 2 1£.lur lev l;ti 1n both 

diabetics a .non ... ,Jiabetics . Thor,£; is ~ · h1 h de:gree of 

r produc1b1li ty between th~ scx·ee.."'l 2 hour level ond th 

c.T.T. 2 hour evel1 !r.. th same subjects. 

18. ln diabetic , there is a st1tedy d t8r1ora ion in gluco•e 

toler neG with 1ncrens!ng · e. InSUlin r _sponse to glucose 

is sifflUar ror all. ago grou • M .3 .r. A. auppress1on 1s seen 

in e+l a a roups, the · young11st group having the highest 

een fa ting N.E4F .A. valua . 

19. A small group ?f Juvenile eiebotic, with muturity-typ 

insulifl respons , and v, tb no tandeno· to keto-aciuosit, 

is d scr:f hed. 

20. Meun gl-ucos9 and insulin r opontt~i in ,os1 tiv sc:reeAees · 

with normal a.s .T., , re very similar at!hpite wi<.lv ag~ 

differ nee s . 

21. Obesity "Gendr to procuc el· vated insulin l vuls in non­

diabetic positive sc:reenee , particul rly t th 2 hour 

t1m.e intel"V8l, 'Thia Qf'teot is not apparent in the 

dieb tio .. roup. 
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22. The m Jo:rity or d!~betias r middl .. d ith a to.t:1al 

pr dominanc f lling away with incr~asing a • 

23. Rii tinoptt thy .tn tho small group o_f kno111u di~ bot1cs is 

minimal . J.U obs1nce ot retinopathy in tho newly- diagnoa ~ 

di ab ti~s 1( noted . Concerning ischaemic hea~t dis$a , 

PGripheral va.t,cular disease and peripheral neuritis• the 

finding.., do not dPP'1 r excess tf: or di sitailar to thos 

roparted el.:hJ\Jh l'$ • 

.. ................. _ 



STATISTICAL .APPENDIX 

1. Calculation of the Mean ~;<-) 

X - L X -
h 

n= number of observations 
X-=- sum of observations 

2. Calcula tion of the Standard Deviation (S.D.) 

s. D. = JL __ )(. 1--(~"'-'--:;~_ 

l"\-1 

Ref: Bradford Hill , A. Principles of Medical Statistics 
London. The Lancet Limited. P.100. 196~ 

J. Compa rison Between Two Means With The 11 t 11 Test 

t -

J 
51 
n, 

X.2. 

+ 

s2 . = estimate of the standard deviation of the universe 

n 1 i- n2. -2 

look up "t'' table for Cn1 ;- nz- 2) 

Ref: Bradford Hill , A. Principles of Me dical Statistics. 
London. · The Lancet Limited. P.1i+7. 1966 

Overleaf 



4. Comparison Between Two Sets of Observations Carried 
Out on Same Sample 

t 

d 

. d 

J SnJ..,_ 

~ dt 
n 

h..-1 

where~ di = arithmetic 
sum of the differences 
between the individual observations 

look up 11 t 11 table for (n-1) 

Ref : Keeping E.S. Introduction To Statistical Inference 
Van Nostrand Co . Inc~ Princeton . P.185 . 1962 

5. Assessment_of Significance Be tween De scriptive CateEories 
(e .g. diobe tics and _non-diabetics) Whe l?O QHant:1:ta tivc 
Ib:xpro s ocd - x2 test) 

x2 (a.c\ - bc) 2 (o.. + b +'--+cl) 
(a_+b) ((+d..) (o..~()(b~d) 

~efe~-~Q-~~e-ta~±e-~~~-4~±Y~t~at~oR-Qi-£pee4meB-¥a±Y~~-~f 

If the numbers involved are small, the vnlue of x2 
will be more accura~ely given by the follo.1ing formula 
(Yates correction) : 

2 , 2 _ {a.cl- b<...- Y.2. (a...-+ b.~ (.-t-c'-.)} (a... .... b.-1- <..--+ ot.J 
X - 2 ( <l..+ b) ( c..--t-d..) ( O..·H.) ( b-t-cJ..) 

· look up X table for (n-1) d.f. 

Ref: Bradford Hill , A. Principles of Medical Statistics 
The Lancet Limited . London. P.172 . 1966 



6. Calculation of the Correlation Coefficient (r) 

(a) Line of Regression 

b 

Q = 

>-:; XY - n X Y 
Li x~- \! X 1 

'I \~ X 

Equation to line Y = a + bX 

X - variable 1 
Y - variable 2 

(b) Correlation Coefficient (r) 

r :::: ~XY 

Cc) 
j(~X2

- hX:z.)(I:y2 - II'/) 
Significance of r · 

t = 

J l - ,2. 
t'\.. - 2. 

look up "t" table for (n-2) 

Ref : Alder , H.L., Roessler, E. B. Introduction to 
Probability and Statistic s . W. R. Freeman & Co. 
San Fran8isco & London. P.146 . 1960 



7. Comparison Be tween Two Me21ns \'!here Underlying Populations 

Do Not Follow A Normal or any Particular Distribution 

Z ( Va.rio...te.) [N, ( N-+ 1) - 2 R0 - l J N1 N; (N+>) 

N, =. Na. Ir\. .s Clr<\. \' k.. A 
N'2.. = No. I~ S,Amfl\~ B 
N ::: N, + \\l;).. 
R, = SvW\. 0~ ("Gh\J\"j 'v""-lve.s 0~ o ~~e1· >10..\tovu o\ 

Ref : Siegel , s. Non- Pa rametic Statistics For the 
Behavioural Scienc es . McGraw- Hill Book Co. Inc . 
New York . P . 116 . 19 56 

s'\~\1le..._ A 

\·!here N1 and N2 each are greater than 25, the N (0 - 1) table 
is used . Where N

1 
and N2 eac h are less than 25, the table 

provided in the origina l paper (below) is used 

Mann, H.B., 'Whitney, D.R. On A Test of Whe ther One of 
Two Rand om Variables Is Stochastically Larger Than The Other . 
Ann . '-' .. a th . Statist . 18, 50. 1947 . 



l. B nt , · .o., B at . H. The Intern l Seer ion Of Tb 

atl1 i-ee • J. , b . C11n • .. ed • .Z, 251.. 1922 •. 

2. OS tt, J .E. illness on t 1 In 1 n • s. tr. Med . • · 

..31, ll • 1957 

3. Co nett J,~ . Di b te on t 1 Ind1 n • 

rit. ·1 d . J. t 187. l9S9 
l+. ood, • 1. , Glyoosuria • y In n I din Community 

In Du.rb n. Med . Proc • .6., 14 • 1960. 
5. ca pb l , {, . D. Chlorpro m d n th l Indi n 

Med. t'OC • .2, 5'5'9 . 1959 . 

6. Id ·• t S\ll1n- Ind penden oung t b tio In 11 91 • 

ri t . Cl • J • , 537. 1960. · . 

7. Idem., cK chnie , J . K., c t Observation On Zulu nd 

L tel In 1 n Di 'b tic l DQrb n. s. fl". d. J. 

-:c:: lOCf • 1961 • . ...W.t 

a. Id • e lnsur b1l1ty o the Nat l Ind n. ied . Proo. 

2, 39 ; . 1961. 

9. Id m. Inci<! nc or Diab tes H ll1tus In ~ t 1 Indian 

""' ropose or Insur nee •• rr. 7 d.J. JQ, .288 . 1962. 

10. Ide . o- o s "tion Upo 4 00 r 1 n 4nd A 1·t1o 
Diabetic Coll cted In Durban B t.e 1958 d 196 • 

• fr.Med .J • .i, 267. 196. 
ll. Idem. Di b te In Aa1 n nd htr1c 

• fr . Med ~ - • .32., i \ C\ s-. \ C\G.3. 

In 11 ;ro nd rurb n • 



12. Id m. o e ou~ht On The yndrome or Diabtttes In Indian 
1-' o:ple In ta • Leach. J!t, 125. 964. 

13. H thom, l • t,: • , Gil n, T., c--r.:ipboll, G.n. Blood Li ids, 

ico- r , 1br~.nolyt1o Activity In Di bet1e Indi 

nd tric ns In Natal. Lancet._, 131~. 1 61. 
14. , J .K. Gout, iiyporuriaafJmi nd C rbohydrat 

· 182.. 
Metaboli • s. fr.Med.J. ~. --2GS. 198+. 

15. Mc~echni , J •• , Davi on, F.J. Coronary rt ry D1ee s 

ln N t&l InclitJns. s. rr •. ed •• r. ~. ?.0 • 1964. 
16. 'lker, • ,.P., k!stry , .n., :ftel, H.C. ntudie• In 

Glycosur.:ta And Diabetes In on-t:Jhit Popu1 tions Of Th 

Tr nsveal, f· rt II. S.Af .It d.J. JZ, 1217. 1963. 
17. alker, .R.P. Studies On Olycosuria, Glucose Toleranc, 

nd Diab ts In South African Pop atfons VII • 

• rr • .r .nut • ,a, ?l. 1966. 

18. Population Census, 1960, s ple Ta Ul -tion . o. 2. 

Col u .... e And s1etics. 1'ure u or. Censu~ n tt ti t:te , 

public Of South f~ica. Government P~int~r, Pretoria. 
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