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Abstract

Tobacco smoking is associated with premature mortality
and considerable morbidity from nen-communicable dis-
eases (NCD). In recent years the prevalence of sioking has
decreased in some industrizlized countries but is still in-
creasing in many developing nations. Details of smoking
habits in adults have been collected in various Pacific
populations between the years 1975 and 1994, allowing
comparison of simoking prevalence between populations
and over time. The prevalence of smoking was low in the
predominanty 7th Day Ad-
ventist communities of
coastal Papua New Guinea
and in Indian women n ur-
ban Fiji, but m most other
populations, it was high in
men (50-90%) and although
lower, still considerable in
women (20-30%). in Papua
New Guinea Highlanders
and Nauruans there was a
high frequency of heavy
smoking (>20 cigarettes per
day). Rural-urban compari-
sons showed that smoking was generally more common in
rural areas. In the populations where two or more surveys
have been performed (Nauru, Western Samoa and Papua
New Guinea Highlands) some decline in smoking preva-
lence has been idenlified, although overall prevalence is still
high in these populations, and rates increased in urban
Western Samoan women. These results show that cigarette
smoking varies in Pacific populations. Although there is
some indication of a slight decline in prevalence in some
populations, this study highlights the need to introduce or
strengthen anti-smoking programs.

"international Diabetes institute, 260 Kooyong Rd, Caulfield
South, 3162, Victoria, Australia. Phone: (3) 9258-5050, fax:
(3) 9258-5090.

‘“...the prevalence of smoking
has decreased in developed
countries, but it is still on the
increase in much of the
developing world, where the
already burdened health systems
must deal with the effects of
these smoking trends.”
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Introduction

Tobacco smoking is common in most parts of the world,
including both developed and developing countries. It Is
well documented that smaoking is associated with prema-
ture death and increased morbidily; it is responsible for as
much as 90% of alllung cancers and 25% ofischaenuc heart
disease in men less than 65 years old'. In recent years the
prevalence of smoking has decreased in developed coun-
tries, butit is still on the increase in much of the developing
world, where the already burdened health systems must
deal with the effects of these smoking trends. Given the
time it takes for the health consequences of smoking to
become apparent, these effects are likely to worsen in the
future. Itis therefore important to have access to data on
smoking prevalence in developing populations both to plan
effective smoking prevention programs and for monitoring
smoking frends.

Data collected between
1975 and 1981 in a number
of Pacific countries demon-
strated that the prevalence
of smoking varies consider-
ably between populations,
and in general was low in
women?. Since 1981 fol-
low-up data have been col-
lected in some of these ongi-
nal populations, as well as
from other countries of the
Pacific region not previously
studied. We report here some updated cigarette smoking
prevalence estimates for a cross-section of Paafic commu-
nities, and document trends 1n prevalence within the
populations where this information is available.

Subjects and methods

Data for this study were collected during diabetes and
non-communicable disease survevs conducted between
1975 and 1994 on whole community samples of adults (>
20 years old) in Micronesians from Naury and Kinbat;
Polynesians from Western Samoa, Cook lslands, Niue,
Tuvalu, New Caledonia, Loyalty Islands and Wallis (sland,
Melanesians from Fiji, Papua New Guinea (PNG), New
Caledonia and Loyalty Islands; and Asian Indians from Fiji.
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Table 1. Number of subjects in each study by age-groups

Age groups (years}
20-24 25.34 3544 45-54 55+ Total
Populations M F M F M F M F M F M F
Naory 1994 : } 74 315 194 210 81 70 65 76 614 67
Papua New Guinea
Koki (Urban I 1 3 4
Cone 1o 137 m 154 of 80 53 5 402 348
Wanigela (Rural
R i 35 138 277 31 61 o101 64 377
Kalo (Ruraf
Coe : 21 10 7 2 % 03 28 2% 9 108
Hightands 1991 - ‘ 5 72 7 3 0 39 51 66 180 208
Kerks ’Sj’ggg 52 84 8 84 52 6 5§ 55 58 5 00 238
Tolai 1985 38 70 80 84 B 46 s 18 54 52 %2 200
Western Samoa (1991)
Urban (Apia) - X M 108 7 8% B 120 M8 148 330 460
Rurel - . M0 159 18 136 100 104 4 13 72 s
Fijs (1980)
Mefanesian: o, 77 19 126 78 112 7 8 7 65 399 464
Urban
Melanesan: 3 56 67 7 8 s 0 4 6 M %8 27
Rural
Indian: Urban 68 82 18 152 7 %0 5 80 65 59 384 463
indian” Rural 32 40 68 71 8 5 3 47 29 29 M3 239
Kiribat) 1984
Uben 173 219 38 330 23 210 U5 139 60 83 919 981
Rual 79 114 YAy, Y SRRTY 9 o8 107 114 474 564
Rarotonga
ootey 12 75 29 150 08 155 1211 121 93 543 584
Nioe 1980 104 80 12 1 108 146 95 101 19 181 548 601
New Catedonia
P°'y”ej’;g; 4 % 50 % 00 102 w7 B 257 318
Melanesians 4 17 13 40 52 40 27 2 15 15 27 m
1980
Wallis lsland
(Pofynesians) 38 §7 80 81 56 61 41 52 59 54 274 305
1980
Loyaity Islands
(Mels + Pols) 54 84 95 11 2 @ 72 101 89 144 192 544
1679
Funafut 52 60 8 65 8 80 50 37 44 84 27

(Tuvalu) 1978
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Table 2. Age-specific prevalence (%) of cigarette smoking in Pacific populations.
Age groups (years)
20-24 25-34 35-44 45.54 55+ Total
Populations M F M F M F M F M F M F
Nauru (1994) - - 502 666 526 679 474 552 400 364 495 625
Papua New Guinea
Kokt (Urban
Coast) 1991 - 59 0.6 3.1 00 00 19 59 0.0 39 06
Wenigela (Rural
Coast) 1997 29 00 0.0 00 00 00 14 0.0 1.2 0.0
Kalo (Rural
Coasl) 191 476 100 882 172 560 174 500 250 582  17.0
Highlands 1997 - - 481 216 722 500 667 684 557 308 587 381
Karker ’i’;gg 731 274 800 583 865 873 879 927 897 904 833 666
Tolai 1985 474 14 550 12 486 87 489 214 4286 192 492 83
Western Samoa (1991)
Urban (Apia) - . 535 234 559 247 84 227 449 9.7 500 191
Rural - 506 132 621 209 596 212 577 203 597 185
Fiji (1980)
Me’a"f,f;”n‘ 503 380 681 317 632 286 675 345 634 338 862 330
Me'a”elgﬁ’a’ , 88 22 825 386 872 644 800 707 913 638 882 513
Indan* Urban 426 12 432 00 481 56 375 88 375 85 423 39
Indien Rural 531 00 574 28 834 269 686 426 724 483 634 208
Kiribati (1951)
Uban 638 393 835 376 488 310 372 237 37 205 536 331
85.0] [58.0] {833) 168.5] [843] [733) (86.9] (6672 7831 [590] (84 1] (66 1]
Rural 25 0.9 10 32 20 00 75 31 19 00 3.0 14
[949] [632] 89.71 [750] [90.8] [78 1] 839] (714 (832] (816 [88.2) [73.9)
Rarotonga
{Cook Is.) 353 243 430 271 413 176 425 196 368 76 401 196
(1980)
Niue (1980) 433 150 607 171 583 248 684 149 607 113 582 168
New Caledonia
Polynesians*™ 100 60.9 830 177 813 238 771 306 818 364 805 271
Melapesians* 20 176 600 225 660 300 625 636 667 867 603 381
Wallis Island
PR 784 8.9 839 138 927 262 951 451 949 608 908 288
(Polynesians)
Loyalty Islands
(Mels + Pols) 283 16 217 115 438 187 423 168 500 155 376 132
Funafufi 842 387 768 620 909 450 867 643 0 378 820 502
(Tuvalu)
—
" Number in brackels 1s prevalence of smoking cigareltes and/or twists of lobacco
** Prevalence of all smoking (cigsrettes, pipe and fobacco).
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Tahle 3. Level of cigarette smoking among current smokers only, in Pacific Kiribati where SmOk'nngObacco lW,'StS was
communities. very prevalent, any tobacco smqkmg was
recorded as well as cigarette smoking alone,
Cigarettes smoked per day and both are reported here. Furthermore,
due to the data collection procedure in the
- 4 Men_ . % Women Wiallis Island and New Caledonia survey
Population n <20 >20 n <20 >20 prevalence of all types of tobacco smoking
Nauru 1994 208 607 193 40 559 341 (i.e cigarettes, pipes and tobacco) is pre-
sented for these groups'®.
Papua New Guinea 1991
Kokt 16 500 500 ) 100 0 Thgre were some differences in the re-
cording of education level between sur-
Kalo 63 736 2.4 18 833 16.7 veys, but in most populations education
Highlands 105 6.7 733 78 31 679 could be divided into five groups based on
the number of years education: years 0-3, 4-
Western Samoa 1991 6, 7-9, 10-12 and postyear 12. In some
Urben (Apia) 165 800 20.0 87 874 1”6 communities formal education after year
i2wasnotavailable, In PapuaNew Guinea.
Rural 278 784 218 8 847 153 a category for a mission education with no
Fili 1380 formal schooling was included, and levels of
formal education were then broken down
Mefanesian: Urban 264 87.1 12.9 1563 99.3 0.7 into groups for 1-6, 7-9 and 10 or more
Melanesiar: Rural 210 9.4 76 121 950 50 years. No educalion details were collected
in the surveys of Tuvalu or the Loyaltly
Indian Urban 162 88.3 17 18 1-.00 0 Islands.
Kiribati 1981
The numbers of subjects in each study
Urban 493 783 217 325 91.1 8.9 according to sex and age-group are listed in
Rural 14 92.9 71 3 875 125 Table 1. For cross-population compansons,
data from the most recent studies only are
Rarotonga 1580 207 908 9.2 11 994 09 presented for Nauru (1994), Western Sa-
(Cook ls.) moa (1991) and Papua New Guinea (1991,
Nive 1980 318 83.0 17.0 101 921 7.9 1986 and 1985), while for the other
) populations only one survey has been per-
f;l;:fub (Tuvalu) o 885 115 107 95.3 47 formed. In studies performed since 1987
: only subjects >25 years old were included.
Nole. The numbers of cigarettes smoked were not recorded for the other populations.

Details of sampling procedures, response and survey meth-
odology can be found elsewhere but relevant information
will be outlined here*'’,

All surveys were conducted by a team from Melbourne in
collaboration with local health authorities, and in some
cases with support from the World Health Organisation
and/or the South Pacific Commission. At each survey
standard 75g oral glucose tolerance tests were performed
and non-nsulin-dependent diabetes mellitus (NIDDM) was
diagnosed according to WHO criteria'®.  Questionnaire
information was collected by trained interviewers in local
fanguages for details of smoking and other lifestyle behav-
iours, medical history, and socioeconomic indicators in-
duding education level. Smoking details included whether
subjects were never smokers, ex-smokers or current smok-
ers, and for the latter the level of daily smoking (<20 per day
or »20 per day) was recorded. In most populations details
of aigarette smoking only were recorded. However, in
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To assess trends in smoking prevalence,
data from the 1975/76, 1982, 1987 and
1994 surveys in Naury, the 1978 and 1991 surveys in
Western Samoa and the 1983/85 and 1991 surveys in
Papua New Guinea are presented*>®%'"""*. For within
population comparisons prevalence esttmates have been
standardized for age by the direct method using the age
bands (>25 years only) presented in Table 1'%, Standard
populations used were: the total 1991 survey population for
Papua New Guinea; the 1986 national census population
for Western Samoa; and the 1992 national census popula-
tion for Nauru.

fn Papua New Guinea, Eastern Highlands populations
were surveyed on two separate occasions - first in 1983
(rural villages of Gamusi and Gimisave) and then in 1985
(peri-urban village of Masilakaiufa)'™'2. These three areas
were re-studied in the 1991 survey, and have been com-
bined for some of the present analyses. The 1991 survey
also included two rural coastal villages, Wamigela and Kalo,



Pacirc Hearth Diatoc Voo 3. No. 1 Review Papers

Table 4. Prevalence of smoking according to level of education
Education Level (years)
% Men % Women
Population 0-3 4-6 79 10-12 >12 0-3 4-6 7-9 10-12 >12
Nauru 1994 61.1 48.9 67.1 494 35.9 68.2 447 67.6 64.7 58.6
2 (18)* (45) (85) (345) (103) (22) (38) (77) (380) (133)
Western Samoa 1991
Urban (Apia) 55.5 53.3 56.8 473 36.7 0.0 18.5 205 219 17.1
p 9) (122) (58) (@) (49) (13) (189) (83) (128) (41)
Rural 826 60.6 63.5 528 44.8 1748 222 15.9 16.8 200
(23) (170) (137) (106) (29) (28) (176) (149) (149) {30)
Fiji 1980
WL Thiian 80.0 75.5 67.9 57.4 ) 40.0 33.1 313 327
: (25) (98) (159) (115) (45) (133) (179) (107)
Mel. Rural 85.2 90.5 86.1 929 i 571 59.3 47.5 14.3
' (25) {98) {159) (28) {35) (88) {101) {14}
Indian:Urban 447 421 422 418 ) 10.7 37 0.8 1.3
: (47) (38) (109) (189) (122) (54) (133) (151)
fiiiarRuirst 70.2 86.1 62.9 44 4 i 341 12.3 23 0.0
' (57) (59) (70) (27) (123) (57) (44) (15)
Kiribati 1981
Urbasi 423 50.7 61.6 60.4 . 27.3 27 1.7 60.0
(222) (268) (328) (101) (333) (310) (288) (50)
Rursl 14 141 92 286 ) 0.0 11 7.0 0.0
(214) (177) (76) @) (287) (190) (86) (1)
Rarotonga 304 46.2 38.2 30.1 ] 54 218 136 185
1980 (23) (65) (165) (136) (37) (55) (199) (130)
Nive 1980 64.2 64.1 58.2 46.8 66.7 10.8 17.0 14.3 21.0
{53) {(117) (67) (188) (3) (74) {112) (77) (178) .
Wallis Island 901 95.0 95.0 842 434 245 23.2 13.1 0.0
1980 (92) (60) (60) (57) ) (113) (49) (69) (61) (1)
Ea'?“a New & 16 79 10+ : # 16 79 10+
uinea
Highlands 60.0 625 42.8 40.0 i 40.7 34.4 0.0 14.3
(1991)  (120) (40) (14) (5) (162) (32) 4) (7)
Karkar Island 876 80.7 62.5 722 ) 83.6 39.3 429 18.2
(1986)  (178) (88) (16) (18) (213) (107) (7 (11)
: 46.8 61.0 43.8 176 152 6.2 8.3 00
ToRi(1983)  wpy 23 48 (34) : 83) (145 (36  (28)
* Number of subjects at each level of education, ** Mission education without formal schooling

and an urban settlement of Wanigela people living in Port In Western Samoa the two rural samples (from the areas
Moresby (Koki settlement)'. The Tolai people (surveyedin  of Poutasi on the main island of Upolu and Tuasivi on the
1985) were from both rural and peri-urban coastal villages  island of Savai'i) were combined for comparison with the
in East New Britain Province'’. As the prevalence of  urban sample from Apia®. The New Caledonia Polynesians
smoking was similar in the two villages, they have been  were first generation migrants who came from Wallis Island
combined for presentation here, (rural) to Noumea (urban), and the New Caledonia
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Melanesians resided in the areas Table 5. Prevalence (%) of cigarette smoking in Table 4 shows the preva-
of Noumea and Oundjo. The KNOWN tiiabetic subiects in selgected o ulatigns lence of smoking according to
l.oyalty Islands sample was from ) pop i level of educaton attained. In
the 1sland of Quvea'®'”. As the Men Women men there was a tendency for
prevalence ol smoking was simi- Population N % N % the prevalence to decrease
lar for Melanesians and part- - withincreasingeducationlevel
Polynesians in Quvea, they have | Naum in several communities -
been combined for presentation. 1087 99 616 104 506 Naury, urban and rural West-
The Cook Islands survey was ' ern Samoa, Fig Indians, Niue
perfonmed in Rarotonga, and the 1994 90 50.0 90 62.2 and the PNG highlands. For
matn island of FUﬂanfl was used Papua New Guine men in the other communities
{or the Tuvalu survey®'*. there was no apparent asso-
Koki 1991 41 49 42 24 clation between smoking and
Results Western Samoa education level, In women an
Inverse association with edu-
The numbers of subjects in the Urban- 1978 10 50.0 16 6.3 calion level was iound m Fiy
studies ranged from 92 men and Urban- 1991 2 500 29 15.4 Mel;negans and Indians, PNG
106 women in the 1991 PNG Tolai, Highlanders and Karkar
survey of Kalo village, to 919 men Rural 1978 6 833 8 50.0 Islanders, and Wallis Island-
and 9?1 women in the urban Rural 1991 14 09 23 130 ers. In Kiribat there was a
Kiribati sample (Table 1). tendency for (he prevalence
Fiji 1380 of cigarette smoking to 1n-
Age-specific prevalence esti- Melanesian 6 833 17 588 crease with edu.cation level
males of aigarette smoking for all but when all smoking was con-
studies are shown m Table 2. Indian 41 341 36 278 sidered (including tobacco
With the exception of Naurlu, Kinbati 1981 twists, data not shown) the
smoking was more common in , associalion was Inverse.
men than women in almost all | Urban (cigsonly) 10 60.0 19 316
age groups and each populalion. (all smoking) 10 900 19 637 Figures 1 and 2 depict the
There was no consistent trend in trends in prevalence for
smoking prevalence across age | Rarotonga 10 400 2% 115 populations where there have
groups. In PNG Tolai, New Cal- | njiye 16 56.3 27 111 been one or more follow-up
edonia Melanesian, Lovalty Is- . surveys. In men in Nauru
lander and rural Fiji Melanesian NMeWI Cfl;d’onra 28 750 24 133 there was a gradual dechine in
women; and rural Rji Indian, PNG (Mels + Pols) the prevalence of smoking

Karkar Islander and Wallis Islander

men and women, there was a tendency for the prevalence
lo increase with age. However, in Nauru and urban Kiribati
older subjects smoked less. Overall prevalence of cigarette
smoking was high i rural Fiji Melanesian men and women
(88.2% and 51.3% respeclively), and mn most other
populations over 50% of men and 20-30% of women
smoked. Prevalence ol “all smoking” was also high in Wallis
[slanders hving on the island as well as in those who migrated
to Noumea, Cigarette sincking was mfrequent amongst the
urban {Koki) and rural PNG Wamigela people (almost
exclusively Seventh Day Adventist), as well as in PNGTolal
and urban Indian Fipan wormen. In rural Kiribati cigarette
smaoking was rare but smoking tobacco twists was frequent.

The PNG Highlanders and Nauruans had a high fre-
quency of heavy simaking (> 20 cigarettes per day) whereas
in the other populations relatively more smokers reported
levels of <20 cigarettes per day (Table 3). More men than
women reported heavy smoking in each population, except
i rural Kiribati where there were very few cigarette smokers
in total.

between 1975/76 and 1994,
aithough the overall level remained high. However, rates
were constant in women. In Western Samoa there was also
a decline in frequency in men between 1978 and 1991
which was maore pronounced in the rural areas. In women
there was also a decrease in prevalence i rural areas but a
slightincrease i the urban area. Inboth cural and peri-urban
PNG highland communities there were declines in the
prevalence of smoking belween surveys i men and women,
Prevalence remained higher in the rural communities

Table 5 shows the prevalence of smoking in subjects with
previously diagnosed diabetes in selected populations. In
general the prevalence reflected that of the general popu-
lation for each community. However, 1n women of some
communities there was a shghtly lower prevalence of
smoking in the known diabetic group {(Western Samoa,
Cook Istands and Niue). In Nauruan men there was a slight
decrease in the proportion of known diabetic subjects
smoking between 1982 and 1994 but in women there was
an increase. In rural Western Samoa there was a decrease
and in urban women an increase between surveys.
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Discussion

The changes in disease palternsin developing populations
of the Pacific region during the post-war period have been
well documented® ', with the significant emergence of
NCDs and a dedine in infectious diseases. Cigarette
smoking 1s a major risk factor for NCD including cancer and
cardiovascular diseases, and is practised to varying degrees
in Paafic communities. Resulls from our studies show a
wide range 1n the prevalence of aigarette smoking from 4%
and 1% in men and woimen in the urban Advenlist popula-
tion of Kok, PNG (1991) to 88% and 51% in male and
female Melanesians in rural
Fiiin 1980. In each popula-
tion where rural and urban
subjects were surveyed,
smoking was more common
in the rural areas. It has
been suggested that this is
because of greater access
to tobacco which is cult-
vated in many rural areas
throughout the Pacific?,
However, manufactured cigarettes are progressively re-
placing home-made forms even in rural areas, although we
do not have documentation of relative proportions for the
study populations. Nevertheless, the ruralurban trend in
cigarette smoking contrasts with other non-communicable
disease risk factors which are generally more prevalent in
urban areas”.

Except for the Adventist PNG communities and women
in Nive, Rarotonga, Fyi {Indians) and Western Samoa, the
prevalence of smoking i the populations studied were high
compared to developed, Western populations. A WHO
report listed the prevalence of smoking in Australia (1983)
as 37% in men and 30% in woimen; in the USA (1987) as
30% in men and 32% in women; and in the United Kingdom
(1984) as 36% i men and 32% in women'.

Related to extensive anti-smoking campaigns, increased
taxation and legislation controlling advertising and sponsor-
ship by tobacco companies, cigarette smaoking has de-
creased in recent years in many industrialized countnes?*3,
As an example, in the state of Victoria, Australia, where such
measures have been in operation for a number of years,
prevalence of smoking for the 10-year penod 1983-1993
has fallen from 37 to 26% mmen and 32 (0 25% in women*,
However, smoking is still increasing in frequency in much of
the developig world'. Much of this attributed to aggressive
marketing by tobacco companies in their attemnpt to retain
profits in the face of dwindling markels in the developed
world?. In the Pacific, data documenting trends in smoking
are scarce, but results from our studies show a sleady, albeit
not very dramatic, decline in smoking amongst Naoruan
men over a period of 18 years, although this was not the
trend in women. Sinilarly, in Western Samoa there was a

“ An inverse association between
smoking and education level was
evident in some of the Pacific
communities, while in others
there was a positive association
or none at all. ”
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decrease in smoking prevalence over a 13 year period in all
groups {except urban women), and in the PNG Highland
sincking decreased in both rural and peri-urban men and
women over a 6 or 8 year period. Although these trends are
encouraging, the {requency of smoking at the latest surveys
remained high, and women in urban areas may be taking up
smoking more often Lhan men.

It has been shown i New Zealand studies that the
frequency of smoking has an inverse relationship with socio-
economic status®®. An inverse association between smok-
ing and education level was evident in some of the Pacific
communities, while in oth-
ers there was a posiive as
sociation or none at all. This
inconsistency probably re-
flects the interaction of ef-
fects mcluding refative in-
come and affordability, ex-
posure (o anfi-smoking in-
formation, and cultural fac
tors. For example, in Kinbat
the data demonstrated that
more educated persons chose to smoke cigarettes rather
than twists of tobacco.

To diminish the risk of macrovascular complications (e g
stroke, coronary heart disease, peripheral vascular disease)
it1s imperative that people with diabeles should not smoke.
However, i most of the Pacific populations studied, the
prevalence of smoking i known diabetic subjects was
similar to that in the general community. This suggests that
health education, at least on this aspect of diabetes manage-
ment, is failing. Given the demonstrated high mortality rates
in diabetic Paafic 1slanders increased attention should be
given to anti-smoking advice in (his group®,

Smeking in women s less frequenl in most Paaific
coimmunilies. However, urban women should be specifi-
cally targeted for smoking prevenlion strategies as any
trends for decreascd smoking prevalence are not evident in
this group.

Along with health education campaigns, fiscal measures
(increased taxalion) and cigarette advertising bans appear
to have had considerable success in decreasing the preva-
lence of smoking m many developed countries?**'. imple-
mentation of such strategies in Pacific countries 1o date has
been incomplete. The burgeomng problem of smoking-
related disease highlights the urgent need to introduce or

strengthen anti-smoking programs in the region.
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Age-standardised prevalence (%) of smoking in Nauru, Western Samoa and Papua New Guinea,
by year and area of survey

Men
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