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TABLE 1.1: Response
diabetes
1983

Asaro Valley
Papua New Guinea,

rates.
survey,

Vi Ilage
AvailabIe

populatíon Responders
Response
rate (%)

Gamusi

Gimisave

192

t32

1BB

l-20

9B

91

TotaI 324 308 95
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TA]3LE I.2 The prevalence of impaired glucose
toferance and diabetes. Asaro Valley
diabetes survey, Papua New Guinea, 1983

No.
studied

Prevalence (%)

Impaired Diabetes
glucose

tolerance

Gamusi

I{a 1e s

FemaIe s

Sexes combined

Gimisave

I.la l-e s

Females

Sexes combinecl

97

91

188

47

IJ

I20

4.r

1.1

2.7

2.r,

1.4

I.7

0.0

0.0

0.0

0.0

0.0

0.0
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TABLE 1.3: I.{ean (SEPI) for selected variables. Àsaro Valley diabetes survey, Papua }'Iew Guinea,
1983

GA-IqUSI GIMISAVE
M F !l F

n 97

39.e(1.s)

3'B(o'2¡***

r1 .6(1.7)

22.0(o.zl

6 .6 (0 .2)

9 .9 (0 .2',)

16.5(0.4)

91f

39.4(1.s)

47

42.9(2.L|

4 .7 (0 .2\

15.0 (r.2)

22.2(0.3)

7 .2 (0 .31

10.6(0.4)

r7.B (0.6)

13

38.B(1.4)

4.7(0.1)

20.4(1.s)

22.3(0.3)

12.2(o.s)

14.1(0.6)

26.3(1.0)

Age (years )

2 h plasma glucose
(mmoI / I )

2 h plasma insulin
(uU/mI )

Body firass index
(kglm2 )

Triceps skinfold
thickness (n'un)

Subscapular skinfold
thickness (lnm)

Sum of skinfolds (mm)

*
*x
t<x*

.01

.001

3.8(0.1¡'t**

18.3(1.6)

2I.3(0.3¡**

10.5(0.4¡**

r2.3(0.5)*

22.8(0.9)**

for comparison between Gamusi and Gimisave (Student's t-test)
.05p<0

p<0
p<0

t ¿\nthroponetric neasurements unavailable for one subject
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TABLE I.4 Coefficients of linear
diabetes survey, Papua

correlation between selected variables.
l{ew Guinea , 19 B 3

Asaro VaIJ-ey

I.IALES

Age

2 h plasma insulin

Body mass inclex

Triceps SFT

Subscapular SFT

Sum of skinfolds

FEI\IALES

Age

2 h plasr.ra insulin

Body riass index

Triceps SFT

Subscapular SFT

Sum of skinfolds

2 h pJ-asma
glucose

0.3

0.5

-0.2

0.1

0.0

0.1

Age

0.1

-0.4

-0. I

-0. 1

-0. 1

-0. 1

-0. 6

-0 .4

-0.5

-0.5

2 h plasma
insulin

0.0

0.2

0.0

0.1

0.1

0.1

0.1

Body mass
index

0.4

0.4

0.4

0.6

0.1

Triceps
SFT

0.7

0.9

0.8

Subscapular
SFT

0.9

1

4

1

I

1

1

0

0

0

0

0

0

SFT Skinfol-d thickness

0.2 0.1 0.9 1.0
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TABLE 1.5: Analysis of variance of two-hour plasma glucose concentration by village
age group and quartiles of body mass index and sum of skinfolds" Asaro
diabetes survey , Papua New Guinea, 1983

Sum of squares d.f

}IALIIS (n 744)

of residence,
Valley

PF

IuIain ef fects:

Village of residence

Age group

Quartile of body rnass index
(kglm2 )

Quartile of sum of skinfolds (mm)

ViJ-Iage x age group interaction

15.0

L4.5

13.9

12.0

16.8

1

2

1.I

3.4

2.2

22 .9

0.5

0.7

<0.01

<0.05

N.S

IJ. S

<0.05

<0.001

N.S

I.I. S

9

0

1

Â

3

3

2

fFEIIALES (n = 16 3 )

Itfain ef f ects:

Village of residence

Age group

Quartile of body mass index
(kgln2 )

Quartile oi sum of skinfold

30 .2

r.4

2.9

1

2

3

3 90

t

(mn: ) 3.4

Anthropometric measurements unavailable for one subject

}I. S
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TABLE 2.7 Age and sex distribution of Kiribati survey
Kiribati diabetes survey, 1981

population and dietary sub-sample

RuraI
survey
population

Dietary
sub-sample

Proportj-on in
dietary
sub-sample ( z )

Urban
survey
population

Dietary
sub-sample

Proportíon
in dietary
sub-sample (3)

20-34 35-54

r76 191

65 71

36.9 40.3

49L 368

159

T"IALES

I28 26

55+ AIl
ages

r07 474

40 782

37 .4 38.4

60 919

35-54

238 2I2

B2 B9

34.5

549

198

IL4 564

FEI"IALES

20-34 55+ A]-I
ages

313

45 216

42 .0 39.s 38.3

349 B3 981

I27 26 351

31.3 35. B32.4 34.8 43.3 34.r 36.1 36 .4
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TABLE 2.2: Prevalence(%) of impaired glucose tol_erance and d.iabetes mellitus in Kiribati by
region, â9e group, and sex*. Kiribati diabetes survey, 1981

IMPAIRED GLUCOSE TOLERÀNCE DIABETES MELLITUS

Age
group
(years )

20-24
25-34
35-44
45-54
55-6 4

65+

AIl ages

20-24
25-34
35-44
45-5 4
55-64
65+

Rural- Urban RuraI Urban
Sex

I,lales

Females

No.

79
91
96
93
49
51

47r

174
r22
II4

9B
57
55

I

12 .5

6

15.0

l.lo .

417

560

3.8
4 .1,

r4 .6
15.1
18.4
26.3

168
314
223
r43

4T
1B

4.8
11.1
r7 .5
23 .8
36 .6
2l .B

19
97
96
93
49
57

168
1'l 

^Jra

223
r43
4I
1B

No.

907

9o

3.6

3.6

llo.

901

913

9o

8.1

1.3
1.0
3.1
5.4
6.1
7.0

0.9
2.5
2tr

5.1
B.B
3.6

0.6
2(

8.5
L9 .6
26 .8
r6.7

4

6

2
B

4

9

6.1
72 .3
74.9
20 .4
15.8
2t-.8

271
329
207
139

49
32

10.6
16. 1

r6 .9
25 .9
12 .2
34.4

II4
r22
II4

9B
51
55

2t]
329
201
139

49
)¿

1.
?

15.
22.
2r.

AII ages 560 r4.3 913 16.9 1Á

* Tr'¿o-hour plasma glucose unknown in 7 rural and 20 urban subjects



l'AtsLE 2 .3

Sex

IUALES

FEI\IALES

*

Status

Impaired glucose
tolerance

Diabetes mellitus

Impaired glucose
tolerance and
diabetes mellitus

Impaired glucose
tolerance

Prevalence (%)
Rural- Urban

10.6 16.1

3.0 9.r

13.6 25.2

13.1 r7 .9

26 .6

Age-standardized prevalence (S) *
in Kiribati by region. Kiribati

of impaired glucose tolerance and diabetes mel-Iitus
diabetes survey, 1981

R.R.I

1.5

3.0

1.9

1.3

2**

13.0

24 .4

28.3

<0.001

<0.001

<0.001

<0.05

<0.001

<0.001

P

t

6.2

Diabetes mellitus ?? 8.7 2.6 18.6

Impaired glucose
tolerance and
diabetes mellitus I7 .0 1.6 16.8

By the direct method using the combined rural and urban study populations as the standard

Relative risk

Using the l.lantel extension of the I'lantel-Haenszel procedure on one degree of freedom**



TABLE 2.4:

Physical

fmported

Simple correlation coefficients
consumption of irnported energy
diabetes survey, 1981

body nass index, physical
rural and urban males and

between
(kJ)* in

activity
females.

score and
Kiribati

Physical activity

Imported energy consumption

Rural males
Body mass Physical

index activity

-0.02

0.24 -0-14

Urbair males
Body mass Physical

index activity

0.06

0.05 0.04

Rural-
Body mass

index

females
Physical
activity

0.13

0.11

Urban
tsody mass

index

-0 .2r

females
Physical
activity

activity
energy consumption

0.06

0.19 -0.08

* Dietary'sub-sample only



TABLE 2.52 Mean body mass index by age group, region and. sex. Kiribati diabetes survey, 1981

AGE GROUP (YEARS)
20-24 25-34 35- 44 45-5 4 55-6 4 65+

l"lale s

Females

RuraI
Urban

RuraI
Urban

24.5
26.r

25 .5
27 .7

25-34

25.5
29 .2

16.6
28.1

SS

18.0
I4.4

25 .5
27 -B

DF

45-5 4

24 .0
28.I

F

23 .0
25 .4

<0.001
<0.05

65+

20 .4
25.r

Analysis of variance

Region
Age group

20-24

P

1

5
49 .3
1.9

AGE GROUP (YEARS)
35-44

25 .5
28 .6

24.4
28 .5

DF

55-64

22.7

92 .4
12.2

24.7
27 .0

Analysis of variance

Region
Äge group

SS

42 .9
28.3

PF

1

5

<0.001
<0.01



TABLE 2.6 I"lean physical activity score by age group, region, and sex. Kiribati diabetes survey,
19 81

AGE GROUP (YEARS)

20-24 25-34 35-44 45-54 55-64 65+

[IaleS Rural
Urban

Analysis of variance DF F

3.1
2.5

3.1
2.5

3.3
2.1

2.3
2.r

2.9
2-I

3.1
2.3

SS

1.08
0 .19

4s.0
6.6

55-64

81.0
15 -6

<0.01
<0.05

P

Region
Age group

20-24

RuraI
Urban

Analysis of variance

Region
Age group

1

5

2.6
a')

2.9
2.4

3.1
¿-6

0
4

3
2

2.8
2-3

1

5

25-34

AGE GROUP (YEARS)

35-44

SS

45-54

DF

65+

Females 2.3
2.0

PF

0.61
0.58

<0.001
<0.01



TABLE 2.12 Median consumption of imported energy (kJ) per caput/day by age group, region, and
sex* . l(iribati diabetes survey , 19 B 1

AGE GROUP (YEARS)

20-24 25-34 3s-44 45-54 55-6 4

lula l-e s RuraI
Urban

Rural
Urban

Females

3151
s915

Analysis of variance

Region
Age group

20-24

2465
40 44

Analysis of varl-ance

Region
Age group

1900
4238

101 9
3548

SS

AGE GROUP (YEARS)

35-44 45-54

1554
38'7 7

DF

2548
5505

25-34

r77 5
45 49

SS

13062533.3
24092l-6 - 6

33L2
4530

DF

3049
4195

37 .2
)..4

65+

2562
4223

<0.01
TJS

65+

1786
2649

<0.001

PF

1

5

1

5

55-64

710
321 7

55.3
))

PI

12219610.1
2480560.4

* Dietary sub-sample only
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TABLE 3.1: Correlation coefficients between selected.
characteristics, sexes combined.
l'Iauruan diabetics, I9B2

Age
Two-hour
plasma
glucose

Body
MASS
index

Duration

Two-hour plasma
glucose (mmol/I)

Body mass index
(kglm2 )

0.01

-0.26 -0.20

0 .32

-0.11

Duration (years) 0.16

Systolic blood
pressure (mmHg) 0.09

-0.17

0 .32 -0.08



TABLE 3.2 Mean ! SEl,l of selected characteristics
according to sex and retinopathy status.
Nauruan diabetics, 1-982

Retinopathy
I'IALES

Present-Absent
FEI4ALES

Present Absent

Age (years )

Two-hour
plasma glucose
(mmol-/I)

Body mass
index (kglm2 )

Duration of
diabetes
(years )

48.511.5 47.4!1..2 4B.BlL.4 44.611.0*

19.9!0.7 17.0+0.4ìt** 21,.2!L.0 L7.4!0.4tr**

32.810.7 33.710.6 33.9r1.0 36.1r0.6*

6.9t0.7 2.7!0.3*** 8.5t1.0 2.6!0.3***

Systolic
blood pressure
(mmHg) 136.3r3.4 133.3!2.4 136.214.3 134.1!2.0

* p < 0.05; ** p < 0.01; I** p < 0.001; Studentrs t-test



TÄBLE 3.3 Coefficients arrd other characteristics of the fuIl
Iogistic regression models predicting retinopathy
status. Each rnodel includes the six age group
constants. Nauruan diabetics, I9B2

Ùlale s
(¡=155)

Females
(n=1BB)

Systolic
pressure

blood
(mmHg)

Duration (years)

Two-hour plasma
glucose (mmoI/1)

0.45(0.09)r

0.2r(0.07)

0.33(0.08)

o.0B (0.04)

0.01(0.01)

0.06 (0.04)

Females (n=1BB)

101.4

1-t 8

0. 46

0.02(0.01)

Body mass
index (kglmz ) 0.02(0.0s)

Measures of the fit of the fuII model-s

Deviance

Degrees of freedom

Entropy

I'laIes (¡=155 )

93.9

I45

0.45

f Number j-n parentheses indicates standard error



TABLE 3.4 Comparison of optimal logistic regression models with
one, tvro, three and four variables included. The six
age group constants \^/ere included in each model.
Nauruan diabetics, 1982

Step Variables in the model
Degrees
of

freedom
Dcviance x2t(d.f.= 1)

MALtrS (n = 55)

Age

Age, duration

Age, duration,
two-hour plasma glucose

Age, duration,
two-hour plasma glucose,
systolic blood pressure

Age, duration
two-hour plasrrra glucose,
systolic blood pressure,
body mass index

FEMA,LBS (n = 1BB )

1 Age

1

2

3

4

5

L49

148

155.3

r01 .4

96 .6

94.r

93 .9

154.1

108.3

104.1

102.7

4J.9***

10. B**

2.5

0.2

45. B***

A 1.r<

r.4

2 Age, duration

Age, duration,
two-hour plasma glucose,

Age, duration,
two-hour plasma glucose,
body mass index

I47

r46

L45

TB2

181

180

I79

3

4

5
1.3

Age, duration,
two-hour plasma glucose,
brody mass index,
systolic blood pressure, I7B 101.4

t The x2 value is the observed val-ue for a likelihood ratio test.
Each model is compared with the preceding modeÌ to test for the
significance of the inclusion of the additional predictor
variable

* p < 0.05 *tr p < 0.01 ¡k** p < 0.001



TABLE 4.Iz Distribution of the 266 non-diabetic subjects
by age and diabetic status at initial
examination. Nauru follow-up study, 1965/6-1982

Normal

Z of total

Impaired glucose
tolerance

No. % of totall{o.

I'IA,LES

0-19

20-29

30-39

40- 49

50-59

60+

26

3B

14

15

3

0

o1

31. B

13.6

21 .3

9.1

9.1

27.L

39 .6

r4 .6

15. 6

3.1

0.0

2

7

3

6

2

2

AII ages 96 100.0 22 100.0

FEIVIALBS

0-19

20-29

30-39

40- 49

50-59

60+

35.3

36. I

13.5

9.2

5.0

0.8

6.9

27 .6

20 .7

34. 5

10.3

0.0

42

43

T6

11

6

1

2

8

6

10

3

0

AII ages 119 100.0 29 100.0



TAI]LE 4 .2 Comparison of diabetic status of ltrauruan non-diabetics
in 7975-L916 and follow-up status in I9B2

Diabetic
status in
L97 5-r97 6 Normal

Diabetic status in I9B2

Impaired
glucose
tolerance

Diabetic Total

I\I.A,LES

Normal

Impaired
glucose
tolerance

FE},IALES

lrlormal

Impaired
glucose
tolerance

SEXES COI'IBINIID

NormaI

Impaired
glucose
tolerance

t
7

697

7

7

72 t7

T7

34

18

9

T4

13

96

22

119

29

2r5

51

95

13

r67

20



TABLE 4.3 Parameter estimates, standard errors, and standard:-zed
parameter estimates for selected baseline variables,
derived from the multiple logì-stic regression modelÌ
predicting progression to diabetes (n = 2641.++
Nauru follow-up study, I975/6-I982

Variable Parameter
estimate

Standard
error

Standardized
parametep
e stimate r

Age (years )

Age squared

Sex (female)

Date of first
examination

Body mass index
(kglm2 )

fmpaired glucose
tol-erance

0 .32

-4x10-3

-0.51

-0.10

0.09

1.40

0.14

-2x10-3

0 .46

0.45

0.03

0 .47

,) 2*

-2.rx

-1.1

0.2

2 .5*

3.0**

t Log likel-ihood statistic 140.3 on 251 degrees of freedom (see
resul-ts )

be referred to tables
significance of the

tt Two cases deleted due to missing data

* p < 0.05
** p < 0.01

The standardized parameter estimate may
of the normal distribution as a test of
parameter in the regression equation

s



TABLE 4 4z l"leanf values of selected baseline variables in subjects not
progressing, compared with tirose progressing to diabetes.tt
I'Iauru foIJ-orv-up study, 1975/ 6-1982

Variabl-e

Not progressing
to diabetes

(n : 37)

Progre s s ing
to diabetes

(n = 13)

Age (years )

2-h pJ-asma glucose (mmot/l)

trasting plasma glucose (mmol/1)

Bocly mass index (kglm2 )

Triceps skinfold index (rnm)

PIasma cholesterol (nunoI/1)

Plasma triglycerides (mmof/I)

Plasma uric acid (mmol/l)

Systolic blood pressure (mmHg)

Urinary creatinine (mmo1/l)

% cigarette smokers

3 positive family history
of diabetes

3s.9

8.6

5.6

30.7

25 .8

5.3

1.3

0.4

136

0.1

50. 0

5I .7

40.

q

6.

Itr

31.

q

1.

0.

7

5**

A**
=

3**

5

3

6

4

131

0.1

46 .2

50.0

t Continuous variables stanclardized for age by analysis of covariance

ft Subjects with impaired glucose tolerance only (n = 50)
one case deleted due to missing data

** p < 0.01 (F test)
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TÀBLE 4.52 Parameter estimates, standard errors, and standardized
parameter estimates for sel-ected variabl-es derived from
tlie multiple logistic regression modelt predicting
progression to diabetes.ft Nauru fol-Iovr-up study,
r97 5 / 6-L982

Variable
Parameter
estimate

Stand¿ird
errror

Standardized
parameter
estimateg

Age (years )

Sex (fenale)

D¿rte of first
exarnination

2-h Plasma glucose (mmo1/I)

Body mass inclex (kglm2 )

Plasma cholesterol (mmol/ I)

Plasma triglycerides (rrrmol / I)

Plasma uric acid (mmol/I)

Urinary creatinine (mmol/1)

Systolic blood pressure (mmHg)

Cigarette smoking

0.15

-1.33

0.46

2.52

0 .22

-1.31

2 .68

IT .26

-36.23

-0 . 11

-3.00

1.43

1.06

0.11

1. 19

r .64

11.0s

36 .59

0.06

7 .62

0.07

1.58

) )*

-0. B

0.3

2.4*
10

-1.1

1.6

1.0

-1.0

-2 .0*

-1.9

*

t

p < 0.05

Log likel-ihood statistic
re sul-ts )

ff Subjects with impaired
deleted due to rnissing

29.4 on 38 degrees of freedom (see

gI
da

ucose tolerance
t¿r )

only (n 50, one case

s The standardized parameter estimate may be referred to tables of
the normal distribution as a test of significance of the
pararrneter in the regression equation
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TABLE 5.1 The prevalence of
Kiribati diabetes

diabetes in the full Betio and Nauru
survey , 19 B 1 ; ltrauru diabetes survey ,

samples (n
T9B2

2306) .

No.
examined

I,IALES

Betio 435

Itrauru 561

FEMALES

Betio 497

Irlauru 813

t To the census population of
*** p 0.001 [using the l.lantel

Crude
prevalence

(?)

Age-standardi z edt
prevalence

(%)

Relative
risk for
ltrauruans

9.9 10.7
2.6***

25.7 28-9

9.3 11.3

28 .3
".6***

23 .9

I{estern Samoa | 197 6 b1' the direct method

extension of the }lantel-HaenszeI procedure (lrlantel, 1963) l
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TABLE 5.22 l.lean(tS.E.If.) age and body mass index in the fuII Betio and Nauru samples
(n = 23061. Ki-ribati diabetes survey, 1981; Nauru diabetes survey, L982

T"IALES FEì,IALES
Betio

(n = 435)
Nauru

(n = 561)
Betio

(n = 4971
l{auru

(n = 813)

Age (years )

Body mass index
(kglm2 )

37.8(0.6)

27.9 (0.2)

37.5 (0.6)

33.1(0.3)

3s.B(0.6)

28.r(o.z¡

35.s (0.s)

34.8(0.3)



TABLE 5.3

Step

FEÈIÀLES (n

1

2

3

4

Results of the multipte logistic regression models predicting
in the full Betio and I'lauru samples. Kiribati diabetes survey I
diabetes survey, I9B2

diabetic status
1981; Nauru

I'IALES (n 9e6)

Variables in the model

NuII model

Age, agez

Age, ãgê2 , body,mass

body massAge, àgê2,
ethnicity

d.f

995

993

992

99L

1039

1037

1036

(21

(1)

Log-likelihood
stati stic

962

771

736

705

r248

¡2t {a. r. )

***
191

***
35

***

1

2

3

4

index

ind.ex,
31 (1)

200**x

the

Each model is compared with the preceding model
of the additional predictor variable
*** p < 0.00I

1048 ***
20

1028 ***
36

1035 992

Iikelihood ratio test

to test for the significance of the inclusiori

1310)

NuII model

Age, age2

Age, dgê2 ,

Age, àgê2 ,
ethnicity

body mass index

body rnass index,

(2t

(1)

(1)



TABLE 5.4

Parameter
(n = 996)

Age (years )

Age squared

Ethnicity (Nauruan)

Parameter estimates, standard errors and standardízed parameter estimatesl from the
final multiple logistic regression models predicting diabetic status in the ful-I
Betio and Nauru samples. Kiribati diabetes survey, 1981; Nauru diabetes sLrrve!r
T9B2

Parameter
estimate

l.Ia Ie s
(n = 996),

Standard
error

Standardized
parameter
estimate

Females
(n = 1310 )

Parameter Standard Standardízed
estimate error parameter

estimate

***
0 .260.35

-?-3x10 -

1.19

0.05
_A

4x10 Ì

0.22

0 -02

7.5

-5.9

5.4

3.2

***

***

***

**

-2xL0

1.18

6.1

4.9

5.8

***

***
-3

0.04
_A

4x10 I

0. 20

Body mass index (kgln2) 0.06

p < 0.01
p < 0.001
The standardízed parameter estinate may be
as a test of significance of the parameter

0 .02

referred to tables of the normal distribution
in the regression equation

0.01 L.4

*ìk
***
t



TABLE 5.5: Þlean (tSEI\I) ag€, body mass index and daily intake of selected dietary variables
in Betio and Nauru dietary sub-samples (n:694ìl. Kiribati diabetes survey, 1981;
Nauru diabetes survey, 1982

i.lALES FE},IALES

Age (years ) 3e.7(1.1)

Body mass index (kglrn2 ) 27.5(0.4)

Betio
(n = 154)

I{auru
(n : L16)

37.6 (1.0)

33.1 (o.s)

13.s (0.s)

349.2(11.2)

105.3 (6.6)

8.3 (0.5)

Betio
(n = 1BB)

35.3(1.0)

28.2(0.4)

6.s(0.2)

2r4.7(5.7)

s0.0 (2.41

8.6(0.s)

llauru
(n = 116)

36.8 (1.1)

3s.s (0.6)

10.6 (0.¿)

30s.9(12.0)

e0.s (4.9)

7.4 (0.4)

Daily nutrient intakes:

Total energy (mJ)

Carbohydrate (g)

Fat (g)

Dietary fibre (g)

7 .6 (o .2)

249 .4 (1 .71

4e .1 (2.4)

9.s(0.6)



TABLE 5.6:

I"IALES
(n = 330)

Fli}IALES
(n = 364)

Correlation
sub-samples
T9B2

coefficients between continuous variables in Betio and llauru dietary
(n : 6941. Kiribati diabetes survey, I98I¡ Nauru diabetes survey,

Age

0.00

-0.17

-0.22

-0.12

-0.03

0.03

-0.14

-0.17

-0.08

-0.04

Body
MASS
index

TotaI
energy Carbohydrate Fat

Body mass index

Total energy

Carbohydrate

Fat

Dietary fibre

Body mass index

Total energy

Carbohydrate

Fat

Dietarlz fibre

0.3s

0.25

0 .27

0 .02

0.14

0.73

0.23

0.34

0 -32

0.59

0.31

0 .22

0 .32

0.39

0.34

0.29

-0.01

O. BB

0.84

0 .32



TABLE 5.1

Step Variables in
the model

3 0)Ies (n 3
1 I'luIl- model

2 Age, age2

3 Age, ãgez,
ethnicity

4 Age , agez, BI{I

Results of the forward selection procedure using the mul-tipIe Iogistic regression
model to predict diabetic status in the Betio and Nauru dietary sub-samples. At
each step, the Xz value associated with the introduction of each variable is shown.l
For each sex, age is controlled for at Step 2. Kíribati diabetes survey, 1981;
I'lauru diabetes survey , 7982

X2 value associated with the adcLition
of each variable to the model

ItIa

Femal-es
1

326

326

d.f

329

321

363

361

360

360

Log-
Iikelihood

324 .6

259.7

230 .9

25r-6

3s3. 5

290 -9

215 .I
278.5

Ethn tc l_ ty B¡iI

28.B*** 8.1**

0.6

21.3***

2.1

6.1*

EI{ER CHO FAT DFIB

2.8 3.5 0.4 0.4

1.0 0.0 I

0.8 r.1 0

0.0 0.1 1.0 0.0

0.0 0.5 r.6 0.0

0

5

0

0

5

n

(n = 364l
lJull model

2 Age, age2

Age, àgê2 ,
ethnicity

Age, age2, BMI

15.8*** 12.4**x 2.9 0.4 5.4* 0.0

3

4

B}{I
FAT
t

Body mass index (kglm2 ) . ENER total energy consumption (mJ) . CHO total carbohydrate (g) .
total,fat (g). DFIB Dietary fibre (q).
The x2 value is the observed value for the l-ikelihood ratio test comparing models with and
r'¿ithout the variable incl-uded, r,vhilst retaining the variables shown to be entered at the
particular step
p < 0.05
p < 0.01
p < 0.001

*
**
:t*¡t



TABLE 6.I

I"IALES

Itro. examined
l.lean age (years )

I4ean body mass
ind.ex (kglmz )

Per cent of popula-
tion ovenveight$

Per cent of popula-
tion physically
inactive

FE¡'IALI]S

Baseline characteristics of the study populations.
Fi j i, 1980; I'licronesians, Kiribati, 1981

Itle lane s ians Indians

RuraI Urban RuraI

luielanesians and Indians,

l.íicrone s ians

239
40.o(0.9)f

25.6 (0.2)

25

236
40.5(1.0)

26.4(0.3)

56

396
40.0(0.7)

26.r(0.2)

36**

91**

460
39.0(1.8)

28.2(0.3)*¡,

6B**

94**

212
37.8(0.9)

2r.6(0.3)
Õ()

I7

239
38.4(0.e)

23.3(0.3)

34

Urban

381
38.9(0.7)

23.0(0.2)**

13

RuraI

469
42.r(0.7)

2s.r(0.2)

25

Urban

906
35.1 (0.4¡**

27'1(o't)**

55**

48* *

97L
35.2(0.4¡**

28.3(0.2)**
'7 2**

51* *

9 73**

454
37.4(0.6)

24.r (0.3)*

40

25

556
40.6(0.7)

24.4(0.2)

40

19

Ìtro. examined
Llean age (years )

I'iean body mass
index (kglm2 )

Per cent of popula-
tion overweight$

Per cent of popula-
tion physicalJ-y
inactive

* p < 0.05; ** p < 0.01
t nunbers in parentheses
S body mass index ,.27 for

47

for rural-urban
indicate standard
mal-es or >r25 for

16 97*x

di fference
error
females

v¡ithin populations



TABLE 6.22 The prevalence of diabetes in rural and urban
I'lelai'resians ancl Indians in Fiji ' 1980 and
Irlicronesians in Kiribati , 19 B I

Number
examined

Crucle
prevalence

(%)

Relative
riskf x 

2MH p

IUALES

lle Iane s ians
RuraI

Url¡an

Indians
RuraI

Urban

Micronesians
RuraI

Urban

239

396

2t2

381

469

906

L.1

4.8

12.7

r4 .2

3.6

8.1

3.0

r.2

3.5

3.04

0.19

19 .28

N.S

N.S

<0.001

FE}IALES

I4e Iane s ians
RuraI

Urban

Indians
RuraI

Urban

Micronesians
Rural

Urban

236

460

239

454

556

97r

r.'7

8.0

13.0

L2.6

6.6

1.0

a1

L2 .34

0.00

15. B7

<0.001

N.S

<0.001
3

7

6
2

3

t Calculated bY the Mantel
proceclure (I'{anteI, 1963)
by six age groups

extension of the l,lantel-tlaenszel
after stratifying the populations



TABL]] 6. 3 l'Lre prev¿rlence of diabetes in tertiles of the
of body mass index. ltielanesians and Indians,
l4icronesians , Kiribati , 19 81

di stribution
Fj.ji, 1980;

I'Iumber
examined

Crude Relative
prevalence riskf

(%)
¡ 2Mtl p

TTIALÞ]S

I'le I¿rne s ians
Low body mass index

Iledium body mass index

IIigh body mass index

Indi¿ins
Low body mass index

Ì4edium body mass index

High body mass index

Ivlicrone sians
Low body mass index

lledium body mass index

High body mass index

2r0

208

2I7

r97

196

200

3.3

')ÀJ..t

4.r

9.1

TL.7

20.0

J.J

6.5

9.7

r.2

0.9

1.1

1.6

2.5

0.00

0.01

0.01

1.38

6 .48

I'l

tl
LI

ò

¡

I{. S

bl. s

<0.01

<0.001

448

462

465
3.6 15.10

FEI4ALES

I"le Iane s ians
Low body mass index

I:"ledium body mass index

High body mass index

Indians
Low body mass index

irledium body mass index

High body mass index

It{icronesians
Low body mass index

l,ledium body mass index

High body mass index

230

232

234

222

240

23r

s03

509

515

I.l

6.9

9.0

5.4

9.2

23-4

3.8

5.1

3.8 4-72

5.6 1 .48

r.4 0.39

8.743.0

1.9 3.35

LB.23.8

<0.05

<0.01

TJ. S

<0.01

N.S

<0.001
8.9

f Calculated by the l{antel extensron of the ManteI-llaenszel
procedure (l'lanteI, 1963) after stratifying the populations by
six age groups. Prevalence in medium and high tertiles is
compared with prevalence in the low tertile (f df)



TABLE 6.4 The prevalence of diabetes
Irlelanesians and Indians in
in Kiribati, 1981

in active and inactive
Fi j i, 1980 and l.iicronesians

l'lumber
examined

Crudc
prevalence

(%)

lìe Iat l.Ve
riskt x2ltH p

l.GrLES

Iute lane s i an s
Active

Inactive

Indians
Active

Inactive

t'Iicrone s ian s
Active

Inactive

42r

2]-4

280

313

823

552

1.9

7.0

9.3

r7 .6

5.0

8.9

2.7

2.0

r.4

3.98

5 .37

1.78

<0.05

<0.05

l\I. S

FEMALES

IvIe lane s ians
Active

Inactive

Indians
Active

Inactive

l4icrone s ians
Actíve

Inactive

16r

s35

72

62r

924

603

3.1

1

11.1

12.9

4.0

2.4

0.9

2.4

2 .84

0.00

]-3.79

N.S

N.S

<0.001

6

09

f Calculated by the ltlantel
procedure (I,IanteI, 1963)
by six age groups

extension of the I'Iantel-tlaenszel
after stratifying the populations



TABLE 6.5

B¡II

Correlation
Fiji, 1980;

coefficients between selected variables.
I,Iicronesians, Kiribati, 1981

l4elanesians and Indians,

ivticronesians

IUALES

2h PG

BI{I

Physical activity

FEMALES

2h PG

BI.lI

Physical activity

I'Ielanesians
Age 2h PG

Indians
BMI Age 2h PG BIIII

0 .25*

-0.06*

-0.12* -0.12*

0.04

0.20*

-0.16*

-0.01

Age 2h PG BMI

0.27*

0.17*

-0.14*

0.34*

0.11*

0.03

0.13*

-0 - 12*

0.35*

0.20*

-0.12*

0.36*

0 .21*

-0.03

0.14*

-0.04

0.28*

0.03

0.00

-0.04

0.15*

-0.13*

0. 13*

-0.07

-0.14*

0.14*

-0.04 -0.06

* p<
Body

0.001
mass index; 2h PG Two-hour plasrna glucose
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TABLE 6.6: Results of the forrvard selection logistic regression analyses.- value associated with the addition of each variable is shownt.
Fi j i, 1980; Irlicronesians, Kiribati, 1981

X2 value associated with the acldition of
each factor to the model (1 df)

At each step, the X2
Melanesians and Indians,

URB InteractionStep
Variables in

the model

}IELAI{ES IAN I",IÀLES
1 NuIl model
2PA
3 PA, URB

MELATJESIAN FEI4ALES
1 NulI model
2 URB
3 uRB, Bl"lr
4 URB, BI:.1I, PA

INDIA}I MALES
Nul-I model
PA
PA, BÌ.{r

AIJ FEI'IALES

I,lICRONESIA}J

NuIl rnodel-
BI'iI
Bt4I, URB
I']ÄLES
lluIl model

l.lICROI'IESIAI'J

URB
URB, BI'1r
FEI,IALES
NuIl- model-
BI'1I
BIUI, URB

Log likelihood
statistic df BMI

18.9***

18.7***

PA

8.4*r,

6. B**

4.r*
0.8

0
0
1

2

3.5
2.4

25 .3
6.4
5.6

1

2
3
I
1
2
3

NDI

16
B

B

1
2
3

1
2
3

r4.6
6.2
5.4

2I .3
12.B
11.1
10.6

11
10

9

11
10

9
()

0
0
0

3
1

16.9
r0 .2
1.8

11
10

9

11
10

9

4 .2*
0.5
0.5

0.0
0.0
0.2

4 .2*
1.3
7.2

0.2
r.4
2.0

8.5**

19.6***

18.5***
9.4**

¿, )*
(BIvlIxPA)

0.4
0.8

41.8
a1 1

14.2

11
10

9

15.3***
8.0**

40.0
2r .3
11.9

11
10

9

.2***

.0**

.9**

BIl y mass l-t rn ; PAP ysr-ca act l_vr_ ty; UlìB urbanr zat ron
*D<
The
the

9
.05
VA

i ** p < 0.01; *** p < 0.001
lue is the observed value ror the likelihood test comparing models with and without

to be entered at the particular step
X ratio

shownvariable included, whilst retaining the variables



TABLE 6.7

Risk factor

Irledium tertile o
body mass index

Ivlelanesian
MaIes

0.8

0.9

2
(r. ,7.71

1.

6.8

Iulelanesian
Females

1.6

9.5

Indian
Femal-e s

1.6

(i. .21

3.3

t4icronesian
Ila Ie s

1trz-)
(1.3,4.7)r

2.6
(1.4,5.0)

1.3

2.6
(1.4,4.8)

9.0

Iulicrones ian
Females

1.5

)
(1. ,4.5)

1
(1. ,3.0)

I
(1. ,3 .21

,)0

Estimates of relative risk of dial¡etes associated with selected factors
derived from multiple logistic regression equations (standardized for age).
Ifelanesians and Indians, Fiji, 1980; Ir{.icronesians, Kiribati, 1981

s

Indian
I'laIes

1.3

r.1High tertile of
body mass index s

Physical inactivity

Urbanization

x2 0 df)

B

5

6

1

2

7
7

2

3
9

1

5
4

9

2

ö

0

9
1

7

(r.
2.3
3,4.21

0.6

3.7

B0

I )Jumbers in parentheses indicate 95e" confidence interval of risk ratios significantly
greater than 1. 0

S The comparison being '"vith the lowest tertile of body mass index
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TABLE 7.I Age-standardized* prevalence (subjects 20 years
populations surveyed by Royal Southern lulemorial
(r91s-1980)

and over) of Tlzpe 2 diabetes in Pacific
Hospital Epidemiology Unit, I'Ielbourne,

fCountry

Nauru

Tuvalu

tr{estern Samoa

New Caledonia

l{ery Cal-edonia

(mainland)

(Loyalty Islands)

Ethnic group

l{icronesian

Polynesian

Polynesian

Melanesian

Melanesian
Polynesian

Itlelanesian

Indian (rural)
(urban)

Polynesian

(rural)
(urban )

(rural )

- Àfelanesian (mixed)

( rural )
(urban )

Prevalence
(%)

30.3

3.9

1.5

2.9

Fij i

Vlal-lis Islands

)1
7.0

2.0
5.8

1.8
6.9

13.3
14. B

Standar z to ã cerlsus o lt/estern Samoa
t IJHO Criteria (19 B 0 ) f or d.iabetes mell-itus

(Taken from Zimmet, L9B2l
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FIGURE 4.1: Map of the ASEAN region



TABLB 4.1: Some published population-based studies of the prevalence of diabetes
in ASEAN countries

Investigator
Date of
published
source

Ethnic
9roup

Number
studied

Prevalence
(?)

Diagnostic
criteria

Country Region Age

Irlest & Kalbfleisch 1966 ttalaysia Urban &

rural
il

Urban

RuraI

Urban

IúaJ-ay

Chinese
fndian

Filipino

I"laIay
Chinese
Indian
Ilalay
Chinese
Indian

Ì.lostIy
Indonesian

ft

2BI I'IostIy

r27 'r44 '
3638 'aduIt¡

2?

>35 1.8 >150(Ig/kg')

?

? (1009)

>140 (5Og¡

il

il

ll
7
2

0

7

4
4

B

9

I

r.4
1.0
6.4
)¿.
L.6
6.1

Fernando

Germau & Villanueva

Cheah et aI.

1965 Philippines

1966 '!,

I97 4 Singapore 30-66
il

lr

ll

il

ll

tl

1978
il

lt

2BB
621
220

2268
I28I2

1169

il

ll

15+
ll

il

I4+

25+

It

I

il

il

1t

il

t1

tl

ll

lt

il

ll

il

II

tl

il

ilDjokomoeljanto et al- .I976 Indonesia

1982

I57 T

2822

1 5

il SemÍ-
urban

2.3 ? (759ì,

Vlaspadji eÇ al. L982 il Urban 27 49 15+ 6 v,rHo
criteria

(1980)

Prevalence es'uirnates (% ) : Chinese I.0-4.7 ¡ I4alay I.4-2.4¡ Indonesian I.5-2.3; Indian 4.2-6.4¡
Fllipino 8.0-9.1

1



TABLE A.2z Some published reports of complications of diabetes in ASEAN countries

Investigator Date of
published
source

Country

Sujono, Sukatont I91I Indonesia

Fernando I I976 Philippines Filipino

Ethnic group ltro.
studied

Er

0{
oú
Þ
Êlz

T156

o
Fi

Êt

H
ú
o
z
u

o
À

zo
H
Ø
z
t'l
Hú
H
Àâ

O

H

H

Êloz
H
H
Hú

H

Aoú
Êl
14z

B 19

Prevalence (%) in diabetics

öl.lostIy
Indonesian

407

Review
of

several
studie s

2266

B-40 5-31 5-57 15 2 15-4 9 24

4I 16Sukono et al. f I976 Indonesia Indonesian I734

Jones et aI.t I97 B l,laJ-aysia Mixed L32

Cheah et al. * I97 B Singapore Irlixed 133

16 1

B

39

622

20

10 6 2'7

t Study of hospital patients; * population-based data



TABLE 4.3: Approxinate population size and estímated numl¡er of diabetics by country. ASEAÌTI Region

Country Populatj-on

Indonesia

iilalaysia

Philippines

Singapore

Thailand

TotaI

r47 ,000,000

15,000,000

45 ,000,000

2,500,000

47 ,000,000

256,500,000

Estimated
prevalence
of diabetes

(s)

2.8

Estimated number
of diabetics

2,940,000

450,000

2,025,000

50,000

I,645,000

7 ,I70,000

2

3

4.5

2

3.5



TABLE 4.4: Estimated number of subjects r.¡ith complications of diabetes*. ASEAN region

Country Retinopathy Nephropathy CHD Hypertension

Indonesia

Itialaysia

Philippines

Singapore

Thail-and

264,600

40,500

rB2,25o

4,500

148,050

r76t400

27,000

121,500

3,000

98,700

294,000

45,000

202,500

5,000

164,500

426,600

793,800

121,500

546,150

13,500

444 ,I50

1,919,100

*

TotaI 639,900 711,000

Accoi:ding to population-based data (Cheah et aI. 1978)


