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1. Introduction

The prevalence of obesity in Tonga has increased over the recent decades, and is
linked to a growing burden of non-communicable diseases, which are associated
with considerable morbidity and premature mortality (1). Non-communicable
diseases such as cancer, diabetes and heart disease also have significant social and
economic consequences for families, communities and governments. Life expectancy
in Tonga in 2006 was 72 years for women and 69 years for men; a more recent
estimate from 2010 indicates a reduction in life expectancy to 69 years for women
and 65 years for men, and this change is largely attributed to the increase in non-
communicable diseases (2, 3).

A number of social and economic factors have contributed to the increase in obesity
in Tonga: not only has there been increased food consumption and decreased
physical activity, there have also been significant changes in the diet of Tongans
linked to food importations from Western countries, reduced local production of
traditional foods, rural-to-urban migration and concomitant increase in waged
employment (and therefore expendable income) (4). However, even though Tonga is
experiencing a number of economic and social transitions, people continue to
observe traditional values, ceremonial practices and village lifestyles, and religion
(Christianity) is central to people’s lives — all factors that shape the nature of daily
life, including eating patterns and participation in physical activity (5).

In 2009, the Government of Tonga developed a five year strategic plan to address
the growing problem of non-communicable diseases (Hala Fononga: Tonga National
Strategy to Prevent and Control Non-Communicable Diseases 2010-2015) (1). This
plan identified and prioritised actions related to tobacco and alcohol use, healthy
eating and physical activity. The purpose of the current review is to systematically
identify and summarise all available public health evidence (from 2000 onwards)
pertaining to obesity in Tonga to inform planning for the next five year strategic
plan.

Public health evidence includes literature from epidemiological, socio-cultural and
policy perspectives, as well as literature describing and evaluating interventions. The
review aims to provide a comprehensive overview of:

* What is already known and understood about obesity in Tonga;
* What are the public health implications of what is known;
* What remains to be better known and understood.

The work is a product of the twinning program between the Nossal Institute for
Global Health and the Ministry of Health, Health Promotion Unit, Tonga, and was
funded by the Government of Australia.



2. Method

This report provides a comprehensive review of all available published and grey
literature' pertaining to obesity in Tonga from a public health perspective, dating
from 2000-2014, and undertaken in accordance with the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA) guidelines for conducting
systematic reviews (6), the details of which are described below.

2.1 Inclusion and exclusion criteria

Criteria for selecting articles that would be included in the literature review are as
follows:

Inclusion criteria: Any published or grey literature relating to obesity in Tonga from a
public health perspective, published between 2000 and 2014 in English was included.

Given the purpose of the review and the relative absence of studies generating high-
level evidence (i.e. evidence arising from randomised controlled trials), we included
both published and grey literature that can be categorised as: quantitative and/or
gualitative studies; review articles; and reports from government and non-
government agencies.

Exclusion criteria: Articles reporting on drug trials and bio-medical science research
were excluded, as were articles in which the data pertained only to Tongans residing
outside of Tonga, and multi-country studies that included Tonga but did not
disaggregate the results by country.

2.2 Search strategy
The steps in the search strategy were as follows:

1. PubMed, Web of Science and Scopus electronic search engines were used to
conduct an initial search for all relevant scientific publications using the following
search terms:

* Tonga AND (obesity OR obese OR overweight).

A supplementary search was undertaken to ensure that all literature on diet and
exercise factors relevant to obesity in Tonga were identified using the following
search terms:

* Tonga AND (exercise OR physical activity OR diet OR nutrition OR food OR eat
OR eating).

' Grey literature refers to unpublished, non-peer reviewed sources of information
such as monographs and reports



2. Additional articles were identified by scanning reference lists of publications
identified by the search strategies outlined above.

3. Grey literature was obtained by searching the web using the Google Scholar
search engine, and by consulting relevant personnel in the Tongan Ministry of
Health.

2.3 Summary of included literature

The initial search, conducted on 22 December 2014, identified 129 articles (PubMed
= 43; Web of Science = 34; Scopus = 48). After removing duplicates, 56 articles
remained. Twelve articles were excluded based on title and abstract, leaving 44 full-
text articles to assess for eligibility. Five full-text articles were excluded; four because
they were primarily commentary pieces that did not report any new data, and one
because it was a multi-country study including Tonga, but the results were not
disaggregated by country. A total of 39 articles from this initial search remained
eligible for inclusion.

The supplementary search conducted on 16 January 2015 identified 164 articles
(PubMed = 45 Web of Science = 82; Scopus = 31). After removing duplicates and
articles already identified in the initial search, a total of 79 new articles were eligible
for assessment. Seventy articles were excluded based on title and abstract, leaving
nine full-text articles from the supplementary search to assess for eligibility. Three
full-text articles were excluded because they were conference abstracts covering
results reported in more detail in other previously identified articles. A total of six
additional articles from the supplementary search remained eligible for inclusion,
giving a total of 45 articles for review.

One additional peer-reviewed article found by searching reference lists of articles
identified by the above searches was included, and ten grey literature reports were
obtained, along with one relevant personal communication.

3. Results
3.1 Epidemiology of obesity

A total of 17 articles (14 published and three from grey literature) examining the
epidemiology of obesity in Tonga since the year 2000 were identified and are
summarized in Table 1. All studies assessed obesity using body mass index (BMI)."

i BMl is a person’s weight (in kilograms) divided by the square of their height (in metres). According
to the WHO classification, the standard indicator for overweight is a BMI of >25kg/m”and a BMI of
23Okg/m2 is the standard indicator for obesity.



Additionally, obesity prevalence data provided by the Ministry of Health were
supplied as a personal communication (7).

3.1.1 Prevalence of obesity

Two studies used modelling techniques to estimate prevalence of overweight and
obesity in Tonga over time, and both generated comparable estimates (8, 9). The
most recent study was the Global Burden of Disease Study 2013 (8), which reported
Tonga as one of the few countries in the world where the prevalence of obesity
exceeds 50% in both male and female adults, and that the prevalence of obesity was
higher in Tonga than in most comparable Pacific Island countries. Among adults aged
20 years or older, the proportion who were overweight or obese rose between 1980
and 2013 from 77.3% to 83.5% for men, and from 83.6% to 88.3% for women. The
proportion who were obese rose between 1980 and 2013 from 43.7% to 52.4% for
men, and from 59.5% to 67.2% for women (8).

Corresponding increases in obesity were modelled among Tongan youth. The Global
Burden of Disease Study 2013 estimated that the proportion of youth aged 19 years
or younger who were overweight or obese rose between 1980 and 2013 from 28.5%
to 34.5% among boys, and from 43.1% to 52.6% among girls (8).

Comparably high levels of overweight and obesity among both adults and
adolescents have also been documented in observational studies (10-22): the most
notable being the Health Behaviour and Lifestyle of Pacific Youth study (2000-01)
(18, 19); the Tonga STEPS survey in 2004 (10) and 2012 (22); and the Obesity
Prevention in Communities Study (OPIC) study (2005-06) (23, 24) (Table 1). The most
recent observational study was the Ministry of Health’s 2012 STEPS survey that
found 87.3% of men and 94.0% of women were overweight or obese (22), which was
much the same as found in the STEPS survey in 2004 (89.2% men and 94.9% women
were overweight or obese) (10).

Another recent Ministry of Health intervention included opportunistically screening
people aged 230 years at health centres on Tongatapu, Ha’apai and Eua Islands for
diabetes and hypertension. Among 2061 people (44% male, 56% female) screened in
2013-14, 84% of males and 87% of females were classified as either overweight or
obese.(7)

3.1.2 Risk factors for obesity

The most commonly identified demographic risk factors for obesity in Tonga are sex
and age (dietary and physical activity risk factors are covered in Section 3.3). Tongan
women and girls have consistently been found to have a higher average BMI and
prevalence of obesity compared to Tongan men and boys. Epidemiological surveys
revealed that the mean BMI in Tonga ranged from 32.6 to 34.9 for women,



compared with 30.2 to 31.7 for men (10, 13, 15-17). Across all studies in this review,
the proportion of women who were obese ranged from 67.2% to 76.3%, compared
with 49.4% to 60.7% for men (Table 1). Age was a risk factor for obesity in the
national 2004 Tongan STEPS Study, which found the prevalence of obesity to be
68.7%, with the highest prevalence in the age group 35-44 years (77.3%) (10).

Behavioural risk factors for obesity have been investigated among Tongan youth; on
average, more physically active youth have lower BMI scores (19, 23). In the OPIC
study, youth who reported higher consumption of soft drinks and more time
watching television had higher BMI scores (23), but this link was not found to be as
strong in the Health Behaviour and Lifestyle of Pacific Youth study study (19).

3.1.3 Validity of international BMI criteria for defining obesity in Tonga

The above obesity prevalence estimates need to be interpreted with some caution
as the validity of the standard BMI measurement to define overweight and obesity
among people who are ethnically Polynesian is contested. Craig et al. (2001) (13)
compared the body composition of Tongans with Australian Caucasians and found
important differences that the authors argue challenge the validity of international
obesity classification cut-off points for Tongans. The mean BMI was higher among
Tongans (females 32.6kg/m?; males 30.3kg/m?) than Australians (females 25.8kg/m?;
males 26.5kg/m?), and compared with Australians within the same BMI range,
Tongans had significantly higher fat-free mass, elbow width, mid-arm muscle area
and significantly lower %fat. The %fat at a BMI of 30kg/m? in Australian women was
equivalent to the %fat found in Tongan women at 35.1kg/m?; a BMI of 30kg/m? in
Australian men corresponded with 35.8kg/m?” in Tongan men. Consequently, the
authors argue that, for Tongan males and females, a BMI over 28kg/m2 should be
used to define overweight, and a BMI over 35kg/m2 should be the cut-off for obesity
(23).

However, it is important to note that this conclusion was based on a comparison of
body composition alone. Further research is needed to examine health outcomes for
Tongans across the different BMI ranges. For example, another study, also by Craig
et al. (2007) (12) identified that the BMI cut-off points for predicting increased risk of
type 2 diabetes mellitus, dyslipidaemia and hypertension were higher than the cut-
off points for Caucasian and Asian populations: 29.3-31.7kg/m?” in Tongan men and
34.0-35.0kg/m?” in Tongan women.



‘SSewl je4 |e10} pue
NG 49Y381Y yum paieidosse aiam Alailoe |eaisAyd jooyas-1a14e 4O S|aA3| paonpal
pue uoidwnsuod JulIp 1J0S paseasdul ‘Sulydlem A| Paseasdu| :S103dey ysiy

.NE\mV_ $'zz sem ajdwes ueSuo] ayj ul |\ ueaw ay] :JINg UeaiN

'sieaA gT sem o8e a8elane

9yl "N, ,BABA UO SIUIpPNIS ||

pue ndeje3uo] uo s}LISIP 9944}
Ul S|OOYIS WOJ) PIINIII SIUSPNIS
aJam sjuedidinied ueguo|
'90-G00C7 U99M13q N BABA pue
ndejeSuo] ‘wouy sieah zz-z1 pasSe
YinoA Jo ASAINS |eUOI129S-5504D)

"Apnis (J1d0) saiunwwo)
ul uonuanaud Ausaqo
9y} woJj elep aujaseq

(v2)(8002)
‘le1a 4ann

(€2)
(€T07) 1B 38 J33AN|S

‘(uswom JO %9°// pue uaw Jo

%C LS) %9 £9 sem A}isaqo jo souajenasd ay] ‘sieah y9-G dnoud a8e syl ul %26
pue ‘95370 JO 1Y3I9MJIDNO0 Se PSS 3J9M %668 ‘SI1edA fi-GZ 93e Ag “(uswom
J0 %0°6 PUB USW JO %E°/8) %/ 06 SEM 35370 JO 1YSI9MIdN0 0O duajeaald
||e49n0 3y} ‘suedh $9-Gz pade asoy) Suowy :93udjenasd Ayisaqo pue ysiamianQ

dnou3 ade p|o Jeah py-Gz Y1 ul Juasedde Apeauje s1om s||Ng 9S9Y3} — NE\mV_
8'E SBM USWOM 10} _ocmNE\mV_ €°TE SEM USW JOJ NG UBSW Y] :|INgG UedNl

(%6°L€) usw yum

paJedwod (%1 ¢9) pajuasaidal
-19A0 9J9M UBWOM INq ‘(%68
91eJ asuodsau) paledidipied sieah

¥9-Gz pade 3|doad 6657 JO |e103 ¥

e3uo] ul s1030e4 s pue
S@DN O3 Uoi1e[aJ Ul SpuaJ}
J0 9du3jenaald ay3 Juswnoop
01 sem wie ayl (002

ul Sem punou 1s41y) ¢T10¢

ul uyeuapun AdAuNns S431s

|euoieu ayy Jo punod | 7

(z2) (v102)
e3uo] jo wopSuny

‘S8

3uowe %0y 01 %0°0T WoJj pue ‘shoq Suowe %e'g 01 %S9 WOJJ ETOT PUB 0861
U39M13( 9504 95900 91aM oym J33unoA Jo sieah gT pade yinoA jo uojysodoud
9yl 's|418 Suowe %9°7S 01 %T Sy wouy pue ‘shoq Suowe %G € 03 %G 87 WOJ4
€T0T PUe O86T U23M13( 9504 9530 40 1Y3I9aMISA0 319M oym J33unoA 1o sieah
6T pase yinoA jo uonodoud ay] :(yinoA) asuajenssd Arisaqo pue 1ySiomianQ

‘uswiom

Suowe 9%7'£9 01 %5'6S WOJJ PUE ‘USW SUOWE %"ZS 01 %L € WOLJ ETOT

pue 086T UDaM1S(Q 9504 95200 aJam Oym sieah 0z pase synpe jo uoiiodoud
9y "uswom Suowe %g£'8g8 01 %9°E8 WOJ} pue ‘Usw Suowe %G €8 01 %E"// WO}
€T0Z PUB 086T US2M13( 3SOJ 95370 JO 1YSIaMISA0 31aM Oym sieah 0z pase
synpe ue3uo] jo uonodoud ay] :(synpe) asusjenaid Ausago pue 1ySiamianQ

*A11s2qo jo 2dusjenaud

404 S|opow 91e3.2 01 sAaAuns
paystigndun pue paysijgnd
wouy eyep 3ulsixa pasi|iin

€T0C 01
086T wouy 2dusjenasd Ayisaqo

pue 1Y319aMIDA0 JO S9IBWIISD
paj|apow yarym ‘€10z Apnis
9seas|iq Jo uapuang |eqo|o ayl

(8) (¥T0T) |2 32 8N

s3ulpuiy

uisap Apnis

wie Apnis

(1e3A) saoyiny

000¢ 1edA ay3 dduis eSuo] ul Ajisaqo jo ASojoiwapida ayj 03 pajejas ainjeldll :T djqeL




"uswom 3uowe TOOZ Ul %58 PUB 66T Ul %E°S8 SeM pue ‘TO0Z Ul %9°8S pue
6/6T Ul %T°2S sem uaw Suowe aduajenatd AlSD00 ‘UMO] NO,040|0Y U| "UDBWIOM
Suowe %'/ 01 %S"ES WOJJ PUB ‘USW SUOWE %G°SS 01 %S 7 WOJJ TO0T

pue //6T U93Mm13q 3soJ dduajenasd Alsaqo ‘@8e||In eyin, u| :adudjenaad Alsaqo

‘usawom
Suowe NE\mv_H.mm 0} NE\mV_o.vm wouJ} pue ‘usw Suowe NE\mV_w.Hm 01 NE\mV_n.om
woJ4 TOOZ PUB 6/6T U99M1aQ 9504 || UBSW dY] ‘UMO} NO,040|0Y U| “UBWOM
Suowe NE\mv_m.mm 0} NE\mV_o.om wouJ} pue ‘usw Suowe NE\mV_o.Hm 01 NE\mV_o.wN
woJy TO0Z pPuUe £/6T U99M1Q 3504 [|NG uesw ay3 ‘@3e[|IA eyin, Ul (|INgG UedNI

"CL 0} LT Usamiaq

padues pue mo| Asan sem jujod
QW) Yded 1B UOI11eI0| YIed I0j 9IS
9|dwes '%6° Ty PUE %8'6 U9aM1d]
padues pue mo| AJan suam

1utod awiy yoea je saled dsuodsay
‘sieah 69-0¢ pase synpe

JO snsuad pardwany ‘(uegdn)
UMO3} N0,040|0) pue (jeanu) age||ia
eyin, ul T00¢ pue £/6T Usamiaq
pa312npuod AsAins |euipnyiSuon

‘s3npe
ueduo] Suowe anbisAyd
Apoq ul spuaJy aulwialap o]

(v1) (0TOT)
‘|e 19 eweAesn|y

"9590/0 3JaM %/ pue JYSI9MIDA0 3I9M SI|BW JO %TZ "9S900 3IaM
%ST Pue 1YSIoMIDA0 2J9M S9|eW) % Q€ :aduajenald Arisaqo pue 1ySioamianQ

‘nenep
uo sjooyos Asepuodas g pue
‘ndeje3uo] uo sjooyas Asepuodas
T WoJj s1uddsajope 8¢ Suowe
udyenapun sem ASAINS |BUOIIIS
-$S042 7 "Apnis D140 2y 01 payjul]

‘8unes

uO S3JUBN Ul |BIN}NIOID0S
J0 suolldaoiad Jvyl

pue ‘syuddsajope ueduo]
Jo susaned Aselaip pue
P00} JO $324N0S SUIWEXD O]

(Te)(1102)
._m 19 SeAede)

(%€LL)

siedA y-g€ dnoud a8e ay3 ul 1saydiy sem pue (UBWOM JO %E'9/ pPUB UBW JO
%.°09) %/ 89 sem A31s2qo jo souajenasd ay] ‘sieah pp-g€ dnoud a8e syl ul %9°96
pue ‘95370 J0 1Y3I9MIDNO0 SE PILJISSE|D 3I9M %968 ‘SIedA fE-GZ 93e Ag "(uswom
JO %6° 76 PUB USW JO %Z°68) %T 76 SEM 35370 JO 1y31amIan0 o duajeaald
||e49n0 3y} ‘suedh $9-Gz pade asoy) Suowy :93udjenasd Ayisaqo pue ysiamianQ

(W/BAL TE) usw ueyy (W/3N6'E) ING ueaw
J9ysiy Ajjeainsizels e pey uswopn ‘dnou3 ade JeaA i 03 GE Y3 Ul Sem ANE\mv_o.mmv

IINg 3s3ySiy ay3 pue NE\mv_m.mm SeM ||AIg UBSW [|BJAAO 3Y] :|INg UBSN

‘(lAIg Buipn)dul) syuswiainseaw
|eaisAyd ui pajedidiyied

sieaA y9-gz pasde synpe

9€8 ‘@593 JO ‘siuedioned gg6

J0 9zis 9|dwes e 3uip|alA %08 sem
91eJ asuodsad ays ‘ajedidiyued o)
pa123|3s Ajwopueds sem pjoyasnoy
Ydea Ul }Npe auo pue ‘pa3ad|as
Ajwopuea auam spjoyasnoy 0Sz°‘T

‘lede,eH

pue neaep ‘ndejeduo)

uo 00¢ Ul pa3npuod Asauns
p|oyasnoy |euo1329s-550.40

e ‘Apnis Sd31s esuoy ayl

(o1)

(z107) UOnRZIURSIQO
YijeaH pluom pue
yyjeaH jo Aasiuln

‘uswom Suowe %0/ 01 %E 9Z WOJS pue ‘usw

Suowe %61 01 %9° /T WOI) 800Z PUB 086T UdaM1aq paseaJdul eSuo] ul Alsago
10 92ud|eAaud palewlss ay | "uswom Suowe %/ 06 01 %T'8S WO} pue ‘usw
Suowe %098 01 %/°95 WO} 800Z PUE 086T UdaM1aq paseaJdul eSuo] ul Alsago
JO 1Y319MIBA0 JO dudlenald palewinss ay] :3duajenasd Alisaqo pue 1ysiamianQ

‘shanuns
paystigndun pue paysijgnd
wouy eyep 3ulsixa pasi|iin

"800C 01 0861

wouy Ajisaqo pue jydiamiano
Jo 22uajenaud ay3 a1ewilsa
01 Sulj|apow |ed11s11e1S

(6)
(z107) "|B 19 Suane1s




ot

*A}1S300 40 1yS1oamJIano 4o ysid J1ay3iy e yum paieldosse a1am Suiydlem uojsinl|dl
ul s9seaJdul Jou 131p Jood Jayuap "A1S9qo 40 1YSI9MIDA0 JO )SL JaMO]| e

yim pailerdosse Ajpuspuadapul Joineyaq Ajuo ayiz sem Ayanoe jeaisAyd pue ‘sunoy
|00Y2s-40-1n0 Sulinp aAIloeuUl AjjedisAyd se palyIsse|d au1am %0 8¢ :54010.4 Ysiy

(,w/B
ZEZ ING '9°1) siulod J3o-1nd d14199ds-ueisauhjod 4oys8iy Suisn Aem siyl ui paijisse|d
9J9M S|413 JO %T 't pue sAoq JO %0’ Seataym ANE\mV_ 0€2 ING "9°1) siutod 4Jo-1nd
|euolleudalul 03 SuipJodde 9590 oM SIS JO % TT Pue SAoq JO %G / 4O |BI0} Y

.ANE\mv_ 972 IINgG "9°1) sjutod jjo-1nd a1109ds-ueisauAjod 419ysiy Suisn

Aem S1y3 ul paiyIsse|d 24am SIS Jo %9°/ € pue sAoq JO %0°GZ Sealaym ANE\mV_
GZZ INg '9°1) siulod }J0-3nd |euolleulalul 01 SuipJodde 959gO JO JYSIIMIDAO dJ9M
S|418 JO %8°€S pue sAoq JO %0°9€ JO |e101 Y :9dudjendsd Ayisaqo pue ysiamianQ

‘uol1ednd20 Jejj0d dUYym e pey syualed asoym asoyy Suowe ay3iy sem NG
'SJedA 9T-GT pue SiedA ZT-TT U9amiaq s|418 Jo ||Ag ul 9seasdul pided e sem 43y |
(,W/3A8TT SA wi/BNL €T)

shoq ueys sj413 Suowe Jay3iy sem pue NE\mV_w.NN Sem |INg UBSIA :|ING UedIN

'siedh 91

-1T pa8e syuapnis sy 4o adwes
-gns e wWouJj sjusawaJnseaw |9
J0 sisAjeuy ‘sieah gz 03 0T paSe
syuapnis Atepuodas pue Asewtid
JO 9|dwes wopued J31sn|d

'000¢ u! le,edey

pue neaep ‘ndejeduo)
uo Aanuns (Ad19H)
YInoA dij1ded Jo 3jA1sayn
pue Jnoineyag yijeaH

(6T)
(£002) "I 3@ yyuws

*USWOM Ul NE\mv_o.mm-o&m pue
usw ul NE\mV_m.Hm-m.mN 9J9m uoisualiadAy pue ejwaepidijsAp ‘sniijjaw saiagelp
¢ 9dAy 104 s1 Sundipald Joy syujod-1nd NG [ewidQ :sysid paiejas ANsaqo

.ANE\wv_m.Hmv ndeje3uo] uj ueyl ANE\MV_N.MMV
tede eH/n BABA Ul Jay31y Sem pue ' W/BEZE SeM |INgG UBSW Y] 1IN UBSIN

(lAIg Buipn)dul) syuswiainseaw
jeaisAyd Suns|dwod /97

yum ‘syuedpiyied 70T 0 dzis
9|dwes |ejo3 e Suip|alA lede ey

ul % €8 pue ndeje3uo] ul %08 sem
93eJ 9suodsal ay] sieah GT< pasde
sjyuedioipued jo Sujdwes Jaisn|d
a8eis-i3InA "000¢ Ul lede ey

pue n,eaep uo pue ‘geeT Ul
ndeje3uo] uo Asains pjoyasnoy
|EUOI}I9S-55042 DAI1RIUISAIdDI VY

‘erwaepidi|sAp

pue uoisuauadAy

‘snilj|aw salagelp

¢ 9dA1 40J ¥S1 JO su01edipul se
sjujod-1nd ojydiowodouyiue
1U3J3JIp 91eN|eAS O]

(1)
(z0072) “1e 38 1unigej0)

(zT)
(£007) '|e 12 81ea)




1T

1B UBWOM UBSUO] Ul puUNoy 349% 3y} 03 JUd|BAINDA SEM UBWOM uel|elISNyY

ul NE\mv_Om pue NE\mV_mN JO S|INIG 1B 18)9% 3y "1B}% Jamo| Ajpuediyiudis pue eale
32SNW WJe-plw ‘Yipim Moq|d ‘ssew 9a44-1e} 1aydiy Ajpuediyiudis pey sueduo)
‘a8ueJ [N g SWes 3y} ulyum suejjedisny yum pasedwo) :uoinsodwod Apog

‘Aj9A1109dsau sueljesisny ajew

‘|leydsoy AsupAs
93Je| e 1k Jje3s wouy pue eduo] ul
sdnou3 puejs| ulew ayl uo sagej||ia

wouy} Sujjdwes 93ualusAU0D
8uisn paynidaJs sueiseane)

S}inpe ue|seane) uejjeJisny
pue ueduo] uj uonisodwod

pue ajew?a} Suowe NE\mv_m.mN pue NE\mv_w.mN pue ‘Ajaa3oadsal sueduo] sjew uejjeJisny €8¢ pue sueduo) pue azis Apoq Sunesdiysanul (€1)
pue 9jewsa} Suowe NE\mV_m.om pue NE\mv_m.Nm Sem |Ng ueaw ay] :|INg ueaiN €15 40 ASAINS |BUOI129S-5S04D Y Apnis aanesedwo) (to07) 12 12 Siesd
(1)

'9590]0 J0 1Y3I9MJIDN0 319M UBWOM ueduo] Jo
%8°76 pue usw ue3uo] 0 %08 ‘000¢ Ul :93udjendid Ayisaqo pue ysiamianQ

‘uswom Suowe NE\mV_w.mm
pue ‘usw Suowe NE\mV_N.om 0} paseaJoul pey siyl ‘000¢ U] ‘uswom Suowe
NE\mv_m.wN pue ‘usw Suowe NE\mv_o.mN SeMm [|Ag ueaw 3yl ‘€/6T U] :[ING UedIN

(rede,ey pue

n,eaep wouy 00y~ pue ndeieduo)
woJj 009~) swuedined

20T Jo 9z1s djdwes e yum

‘sieah g1 Jono pade syuedidined
J0 Sujjdwes 43a1sn|d adeis-n NN

‘uone|ndod

swes ay3 Suowe AsAIns €/6T
e Jo 9soy3} yum pasedwod
aJam s3ulpuly IING 3YL '000T
pue 866T U9aM1a(q lede ey
pue neaep uo pue ndeje3uo|
uo ASAJNS |BUOI3D3S-SS0UD)

(€007) "|e 32 B1ENQ

(91)
(€007) "|e 32 d1ENQ

(sT)
(€007) "|e 32 d1ENQ

'shoq ul %8°¢

pue %z 'z pue suI3 ul %0°¢T pue %8 2z ‘Ajanrdadsal ‘sem souajenasd Aysago ayi
‘ndeindoleniN pue ndeje8uo] ui ulal| sieaA gT-gT poade syuadsajope 404 ‘shoq
Ul %€°9 PUB %T°G pue SIS Ul %G 0T puUe %T 0T ‘Aj9A1rdadsal ‘sem sdusjenasd
A31s9qo ayy ‘ndendoleniN pue ndeie3uo] ul Suial] sieaA TT-g pade ualp|iyd Jo4
$30Ua4afa D@D 1suIbbo pautfap aouajpraid A1saqo

'shoq ul

%8°E pUe %' pue s|I8 ul %0°9 pue %61 ‘AjaAIrdadsas ‘sem sousjenasd Ayisaqo
9y3 ‘ndeyndoleniN pue ndejeduo] uil Sulal| sieah gT-gT pade sjuadssjope 404
'SAOQ Ul %T°Z pue %9°Z pue S|I8 ul %0°L pue %1/ ‘Aj9A130adsal ‘sem aduajenaud
A31s9qo ay31 ‘ndeindoleniN pue ndeie3uo] ul Suial] sieaA TT-g pade uaJp|iyd Jo4
$30U343fa4 410/ 1suibbp paurfap aouajpnaid A1saqo

‘suolle|ndod juadsajope pue pjiyd ul Ayisaqo
Sunenajed 40j s93U3J84aJ (D)D) UOIIUBASIJ PUE |0J3UO0D) BSEISIQ J0) S4IUI) pue
(4101) @404 yse] A1saqQ |euolleulalu| pasn sioyine ay] :aduajeaasd Ausaqo

'sjooyds y3iy

pue Alelusws|d wouj panidal
sieah gT-G pasde syuapnis

G638 J0 a|dwes 3oualuaAuod

V €007 ul ndeindoleniN

uo pue £00¢ pPue z00g uaamiaq
ndeje8uo] uo sjuadssjope pue
uaJp|iyd 4o ASAINS |BUOIIIDS-SSOI)

"S]UDISD|OpEe pue UdJP|IYd
ueduo] uj 93uajeaaud
A11s2qo ul sadUBIBYIP
X9s pue 98e ssasse 0|

(07) (so0z)
‘|e 19 eweAnyng




4"

*A11S9q0 40} J01eD1pUl piepuelS 3y} SI NE\mv_OMN JOo|Ng e ucmNE\mv_mNN JO|INg e
SI1 3YS19MJBN0 10} JO1BIIPU| PJBPUEB)S BY3 ‘UOIIBDIHISSEID OHM 341 03 Sulploddy *(saJ3dw ul) y3iay 419y Jo aJenbs ay3y Aq papiaip (sweadojy ul) 3ySiam s,uostad e si |AgG :910N

'95970 2Jam (%€°€) shoq ueys (%9°9)
S|418 jo uoipsodoud uaysiy e Ajaejiwis pue ‘9s3go 40 1ySiamiano auam (%0°T¢) shoq
ueyl (%0°T€) s|418 4o uoiuodoud uaysiy v :9ouajenasd Ayisaqo pue jysiomianQ

.NE\mV_H&N SeM ||Ag Uueaw ay] :|INg Uedanl

'Sjuapnis ¢0g 4o ajdwes-gns

€ WOJJ Udde] 919M Sjudwainseaw
IINg 'sieaA 0z 01 0T pasde
syuapnis Atepuodas pue Asewtid
088‘Z 40 9|dwes wopues J21snP Y

'000¢ Ul le,edey

pue neaep ‘ndejeduo)
uo Aanins (Ad19H)
YInoA dij1ded Jo 3]A1sayI
pue Jnoineyag yijeaH

(8T) (TO0OZ) 43D0INN

"s9|ew pue sajeway ueduo] ul Alsagqo a1edlpul 03 w/BySe< pue
1YS12MIaA0 31BIIPU 03 PASN 39 PNoys W/B48Z< NG 1eY3 1s983ns sioyine ay L

‘usaw ueduo] ul NE\mv_w.mm pue NE\mv_m.nm y}M papuodsallod usw uejjesisny
ul NE\mv_om pue NE\mV_mN 40 S|ING ‘AjdA1r0adsau -E\wv_ﬁ.mm pue NE\mv_w.wN




3.2 Sociocultural aspects of obesity

Socio-cultural factors influence beliefs, attitudes and behaviours in powerful and
sometimes subtle ways. They shape conceptualisations of health and iliness, food
choices, patterns of eating and exercise, and preferred body size in all cultures.
Eleven published articles reporting on socio-cultural aspects of obesity in Tonga were
identified (Table 2) (5, 25-34). Seven of these articles relate to socio-cultural
constructions of body image, which is discussed in Section 3.2.1.

Mavoa & McCabe (2008) highlight the ways in which social hierarchies based on
seniority, sex, kinship, birth order and individual achievements influence food
choices and distribution, eating patterns, physical activity and body size in Tonga (4).
According to these authors, food is distributed on the basis of the relative rank and
status of both the provider and the recipient. The best food and the most food are
given to higher status individuals.

Tongan society is collectivist rather than individualistic in orientation. It is also very
traditional and deeply religious and as such, the pressure for individuals to conform
to commonly understood community expectations is high (4). In Tonga, the
provision, preparation and consumption of food is very much a collective enterprise,
integral to the social fabric (4). This is an important difference from Western settings
where, to a much greater extent, individuals decide what food they will buy, prepare
and consume, often with their weight and health in mind. Food plays a central role in
most communal gatherings in Tonga: religious, political and social activities are
frequently accompanied by an abundance of food. The plentiful provision of food
and drink symbolises the worth of the hosts, their guests and the community. Even
though events will be over-catered, guests are expected to consume as much food as
possible (5).

(N)utritional advice disregards the degree to which abundance is culturally prescribed, for
both the producer and the consumer. In addition to the pleasure and satisfaction it brings,
eating is a culturally recognised way of both valuing a gift and the skill required to produce
the food. To refuse to eat something — even on the basis of it being bad for one’s health —is
profoundly rude and ungenerous. (p.299) (25)

Young (2002) argues from an anthropological perspective that health promotion
messaging that simply transports Western models of health, illness, eating, food and
body size to the Tongan context are doomed to fail because they do not take into
account fundamental local understandings of these concepts (25). For example,
many Western-influenced healthy eating campaigns model the relationship between
food, eating and weight in purely physiological and mechanical terms i.e. food is fuel
for the body, and if too much is consumed, it will be stored as fat, which will create
problems for the body (illness). Food is understood as consisting of nutritional
components (carbohydrates, fats, protein, minerals and vitamins), and diets are
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designed to deliver these components to individual bodies. This model of the
relationship between food, eating, weight, health and illness fails to take account of
the deeply embedded meaning of food and eating in the daily lives of Tongans, and
the important social and cultural functions they serve.

Food is used as a medium of exchange, to maintain good social relations (tauhivaha’a), to
demonstrate social weight through physical weight, and to demonstrate male cultural
competence. Food is the most frequently used medium of ‘ofa — generosity — and for
ensuring people stay va lelei — on good terms with each other... Children are constantly being
offered bits of food, and food often figures in the game of ‘take and give’ played between
adults and toddlers, an early and significant lesson in generosity and reciprocity. Likewise,
plates of food go back and forth between households on a daily basis (with an increased
intensity on Sundays).(p.299) (25)

The values of respect, love and cooperation are central to Tongan culture, and are
profoundly linked to the provision of food and eating, and consequently to body size.
The values of love and cooperation are tangibly demonstrated by caring for others,
and the provision of food is an important expression of caregiving (4). Food is
fundamental to establishing and sustaining social connections. Food events help to
build and nurture relationships between families and communities, and food is often
central to ceremonial events (4). Consequently, a well-nourished (big) body is
demonstrable proof that your family cares for you, and that you are socially well-
connected. This is especially true for men.

(F)ood production serves to demonstrate that a man is fulfilling the duties of father, brother
and son. Through over-production, men can publically demonstrate their (masculine)
capabilities as farmers and/or fishers. Having enough food to give some away, whether as a
sign of affection, in times of need, or by sponsoring a large community feast, also allows men
to demonstrate their ‘ofa (generosity/love), and that they have been blessed, i.e., that they
stand in good stead with the Creator. (p.299) (25)

Young (2002) also makes the point that uni-directional health promotion messaging
that consist of “core to periphery, top to bottom, messenger to recipient style
campaigns, in which the authority to decide what the message is rests with
biomedical professionals, while the recipients are expected to listen and follow
instructions, is impoverished” (p.296) (25). She maintains that there are distinct
differences between ‘health’ as conceptualised by health promotion models, and
‘health’ as a lived cultural experience in a traditional conservative Tongan village.
Consequently, health promotion campaigns that do not take account of local
concepts of health and illness, and local meanings of food and eating are doomed to
fail because they privilege biological processes over social relations (25). If health
promotion strategies are to be successful they need to be more participatory than
didactic, and engage with local communities taking account of the ways in which the
concepts such as health and illness are culturally constructed, and social meanings of
food, eating, exercise and body size.
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3.2.1 Body image among youth

Most of the socio-cultural evidence in relation to obesity in Tonga describes cross-
cultural comparisons of body image, particularly variations in valuing of different
body sizes and body satisfaction among young people, and the body change
strategies they pursue. Tongans of chiefly rank are expected to be larger than
‘commoners’ as large body size is proof of their ready access to high-status foods
and less physically active (more regal) lifestyles. Large body size is traditionally seen
as a sign of wealth, power and social status for both males and females, while
thinness and weight loss suggest neglect and deprivation (25). Mavoa & McCabe
(2008) also suggest that a larger body size among women indicates increased fertility
and capacity to nourish children. Thin children tend to reflect poorly on their
parents, who may be judged as negligent in their duty to provide for and nurture
their children (4). However, the valuing of large body size is changing in some Pacific
Island nations i.e. a smaller body size is being increasingly admired (4, 5, 33), and
alongside this change is the development of increased body dissatisfaction and even
eating disorders (30, 33), but the extent to which this is true for Tonga specifically is
unknown.

Many of the studies related to body image in Tonga draw on the OPIC dataset, which
used a mixed methods approach and was first reported on in 2009 (5, 29-33). For the
OPIC study, McCabe and colleagues collected data pertaining to body satisfaction
and the value attributed to different body sizes among 2489 adolescents from eight
different countries (602 Australian; 628 Fijian; 614 Indo-Fijian; 333 Malaysian; 598
Tongan; 453 Tongans in New Zealand; 517 Chinese; 255 Chilean; and 641 Greek).
They found that young people in Tonga consistently valued a larger body size for
both men and women compared to those from other countries (33). Even though
the Tongan adolescents (296 males, 302 females) had the second highest BMI in the
OPIC study (the highest was among Tongans in New Zealand), their levels of body
satisfaction were among the highest; and this was particularly the case for female
Tongans.

Using the same dataset, McCabe et al. (2013) investigated the role of cultural values
and religion on eating patterns and attitudes to body size by measuring and
comparing cultural values and religious influence among Tongan, indigenous Fijian,
Indo-Fijian and Australian adolescents (5). All Tongans in the study self-identified as
Christian. The adolescents from Tonga were most likely to subscribe to the view that
a large body size is linked to respect from the community and care from the family.
Religion played a central role in determining the volume of food consumed in Tonga,
particularly for males. The consumption of large amounts of food on special religious
occasions is actively encouraged. Sharing food is a form of giving for people who may
not be able to afford monetary contributions to their church (5).
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McCabe and colleagues also interviewed 24 male and 24 female Tongan adolescents
regarding preferred body size, body satisfaction and body change strategies. A
number of papers have been published drawing on data from these interviews (27,
29, 31, 32). Although there were exceptions, for the most part these young Tongans
liked big bodies, were relatively satisfied with their bodies, and were not aware of or
concerned about their own weight, even though many were classified as being
overweight or obese. They were more interested in their body shape, believing that
males should be big and muscly with upper body strength as this increases their
capacity to play sport and undertake heavy work. For this reason, many young men
were engaging in exercise with the specific aim of developing muscles, not losing
weight. In fact some young men believed that eating more food would help them to
build muscles. By way of contrast, the ideal female body was judged to be round and
soft: a thin or muscly female body was perceived to be unfeminine. Related to the
relatively high levels of body satisfaction among Tongans reported by McCabe and
colleagues, a KAPs study undertaken in 2012 by the Tongan Ministry of Health found
that 49% of men and 69% of women judged themselves to be of normal weight,
even though 87% of men and 94% of women were classified as overweight or obese
(3, 22).

Cottino critiques and contests from an anthropological perspective, the claims of an
‘obesity epidemic’ in Tonga (34). She argues that people in Tonga have always valued
larger bodies because being big projects to others that the person has access to
wealth and power, and that they are well respected and well cared for — it is a source
of esteem. This was exemplified historically by the body size of members of the royal
family. Due to development, it is now possible for ‘commoners’ to access resources
that allow them to also achieve larger bodies. Cottino maintains that the subsequent
increase in the proportion of people who are classified as overweight or obese in
Tonga can be constructed as the democratisation of larger bodies (and all that this
signifies to the self and others about social position), rather than an obesity
epidemic (which implies infectious causation). She also describes differences across
generations in the extent to which a large body size is valued, with the younger
generation preferring a body size somewhat smaller than the previous generation,
but still larger than what health authorities define as desirable.

While socio-cultural factors are likely to be having a powerful influence on beliefs,
attitudes, and patterns of food provision, food consumption, physical activity and
body size, other environmental and economic factors are also important (as
discussed in Section 3.4).
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3.3 Food, eating patterns and physical activity
3.3.1 Food and eating patterns

The diet of many people in Tonga has rapidly evolved from a traditional low-fat diet
based on locally produced complex carbohydrates, fish, fresh meat and leafy greens,
towards increased consumption of imported refined starches, oils, fatty processed
meats, tinned fish, sugar and confectionary, which means that energy-dense,
nutrient-poor processed foods have significantly displaced traditional whole foods —
often referred to as the ‘nutrition transition’(35-37).

Two papers reporting on foods consumed by adults (38, 39), three papers (from two
studies) reporting on foods consumed by adolescents (19, 21, 40), and three papers
reporting on an investigation of the relationship between preferred foods, perceived
nutritional value and availability of foods, and food consumption patterns (35, 41,
42) were identified (Table 3). Additionally, eating patterns have been reported in a
knowledge, attitudes and practices (KAPS) survey undertaken by the Ministry of
Health in Tonga (3), in collaboration with the two rounds of the STEPS survey (10,
22), and another more recent survey was undertaken in schools by WHO (43).

A study undertaken in 2005-06 used a 24 hour food recall survey instituted across 14
days involving 15 men and 19 women from the village of Kolovai (16 kms from the
capital). The three main sources of protein were fish, chicken and mutton; sources of
fat were mutton, chicken and coconut; and sources of carbohydrates were banana,
cassava and sugar. Imported foods accounted for half of participants’ energy and
nutrient intakes, but much less for micronutrients. Local foods such as pork, kava
and sea hare contributed significantly to micronutrient intake. One-third of energy
intake was in the form of fat. The authors concluded that heavy reliance on imported
foods may be contributing not only to obesity, but also to micronutrient deficiencies
(38).

The Ministry of Health’s STEPS study of NCD risk factors, initially conducted in 2004
and repeated in 2012, found some improvements in relation to consumption of
fruits and vegetables among 15-64 year olds. The proportion consuming less than
the recommended five servings of fruit and/or vegetables each day in a typical week
decreased from 92.2% in 2004 to 73.1% in 2012 (10, 22)

The first study among adolescents in Tonga was the Health Behaviour and Lifestyle
of Pacific Youth (HBLPY) survey undertaken in 2000-01 (19, 40). Smith et al. (2006)
examined eating patterns among a sub-set of 443 Tongan students from the HBLPY
survey and found that that tinned mutton or beef was the food most often eaten
daily — 57% reported consuming these foods daily, while less than half ate taro, fruit
or vegetables at least daily. Soft drinks and sweets were consumed daily by
approximately one-third. More girls than boys consumed sweets on a daily basis.
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Students from Tongatapu had higher daily consumption of tinned mutton, beef and
soft drinks, and lower daily consumption of taro or fruit compared with those from
Vava’u and Hapa’ai (19).

Another study that collected information regarding food and eating patterns of
adolescents was the Pacific Obesity Prevention in Communities (OPIC) project, which
involved a cross-sectional survey among 2084 adolescents in 2005-06 (21, 24). This
study found that the majority of young people sourced their breakfast from home,
and their morning tea and lunch from the school canteen or nearby shops. The foods
they consumed were mostly energy dense and nutrient poor. One-third of
participants were frequent consumers of soft drink. Young women were more likely
to be frequent consumers of packaged snacks and sweets (41% snack & 48% sweet)
compared to young men (27% snack & 21% sweet). Participants were of the view
that parents and schools encouraged healthy eating, but reported that the foods
supplied in the school canteen were mostly unhealthy. The authors concluded that
the school canteen would be a very strategic point of intervention to improve the
diet of these young people (21, 24).

The Global School-based Health Survey (GSHS) initiated by WHO and other UN
agencies with technical assistance from the Centers for Disease Control, Atlanta, was
conducted in 2010. The goal of this survey to collect a range of health-related
information from adolescents aged 13-15 years that could be used to inform the
development and evaluation of youth health programs. A total of 2211 students
from 24 schools in Tonga were recruited (51.6% male and 48.4% female) and
surveyed using a self-administered anonymous questionnaire (43). The results of this
survey indicate that, during the previous 30 days, 38.7% of students usually ate fruits
and vegetables five or more times per day, and 56.3% drank carbonated soft drinks
one or more times per day. Overall, 24.3% ate food from a fast food restaurant on
three or more days during the past seven days.

Evans and colleagues (2001, 2002 & 2003) undertook a particularly interesting study
in 2000 that used a list of 36 imported and traditional foods to investigate: people’s
preferred foods; how frequently they consumed these foods; and the perceived
nutritional value and availability of the foods (35, 41, 42). The sample consisted of
425 Tongans (both males and females) from Tongatapu (n=385) and from outer
islands (n=40). Participants were recruited from choir groups and were aged 12-82
years. It was found that the participants preferred healthier traditional, indigenously
produced foods, and were reasonably accurate in their judgements regarding the
nutritional value of both imported and traditional foods. The foods most preferred
were fish, taro and indigenous chicken. The most nutritious were identified as fish,
indigenous chicken and yams. The foods consumed at least weekly were cassava,
bread, mutton flaps, taro greens, hibiscus greens, fish, yams, and imported chicken
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parts. Generally speaking, the most preferred foods were eaten less than the less-
preferred foods. Bread, mutton flaps and imported chicken parts were among the
least preferred but most frequently consumed foods. While food consumption
patterns did not strongly align with either preference or nutritional value, they were
associated with the perceived availability of different foods. The high rate of
consumption of imported foods occurred in spite of good knowledge about their lack
of nutritional value. It was noted that more educated participants (as measured by a
proxy variable of occupation), who were more commonly residing in the capital and
integrated into the cash economy, were more likely to consume unhealthy imported
foods, even though they had good levels of knowledge regarding the nutritional
value of traditional vs imported foods.

The 2012 KAPS survey undertaken by the Ministry of Health also found that
respondents had a very good knowledge of risk factors for non-communicable
diseases, but cost was the most commonly identified influence on food purchasing
patterns in this study (identified by 50%), not availability (identified by only 6%) (3).

3.3.2 Physical activity

Physical activity in general and participation in sport in particular is highly gendered
in Tonga. Women consistently report lower levels of physical activity compared with
men (10). Young Tongan women are generally discouraged from engaging in
unsupervised recreational physical activities away from their homes, and are
expected to be dignified and restrained when they do (4). Participation in physical
activity among females drops off with age, with a sharp decline once women have
children (44). Three published papers (2, 19, 40) and four grey literature reports (3,
10, 22, 43) described findings from studies that collected information about physical
activity among people in Tonga (Table 3)

Using a rapid assessment and response approach, Turk et al. (2013) investigated the
poor uptake of physical activity by girls and women as a preliminary step to scaling
up a netball program (2). Cultural attitudes inhibiting women’s participation in
physical activity included the expectation that women should be devoting their time
to home and church. Concern about domestic violence for women who do not
conform to this social ‘ideal’ was an issue for a few women. Some men thought it
inappropriate for women to play sport in short skirts because other men might make
derogatory, disapproving or sexual comments. A lack of essential amenities where
women and girls can engage in physical activity, including team sports, was another
barrier identified by participants (2). Facilitators of physical activity for women
included the recognition of physical activity, especially team sports, as a positive
social experience that is good for health. The authors suggested that endorsement of
physical activity for women and girls by local religious and cultural leaders would
provide ‘permission’ for women to engage in physical activity, and may help to
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overcome social and cultural barriers that currently discourage women’s
participation (2).

The 2004 national STEPS survey investigated risk factors for non-communicable
diseases. Almost half of the sample (43.9%) reported low levels of physical activity,
more so women (54.8%) than men (32.4%) (10). This survey was repeated in 2012,
and improvements in the proportion engaging in physical activity were noted with
23.7% reporting low levels of physical activity (15.1% of men, and 31.7% of women).
However, most physical activity was work-related rather than for purposes of
transport or recreational (22).

The Health Behaviour and Lifestyle of Pacific Youth survey undertaken in 2000-01
found that only 21% of Tongan adolescents exercised regularly, and 28% were
sedentary (19). Girls were twice as likely to be sedentary compared to boys (36% vs
19%), as were older rather than younger adolescents (36% 15-16 year olds vs 24%
11-12 year olds). One-quarter watched TV for 24 hrs/day. The main variable
associated with being overweight or obese was being sedentary. More recently, the
2010 GSHS found that 25.1% of 13-15 year olds were physically active for a total of
60 minutes per day on five or more days during the past seven days (43).
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3.4 Global and economic influences

Four articles that discuss global and economic factors contributing to the increase in
obesity in Tonga were identified (Table 4). The ‘nutrition transition’ that has taken
place in many Pacific Island countries over the last two to three decades is
implicated in the rise of obesity, which in turn is a major risk factor for the ‘health
transition’ i.e. the increase in non-communicable diseases. Several authors argue
that the growth in these diseases is directly linked to changes in international trade
relations between Pacific Island countries such as Tonga and other (mainly Western)
countries (35-37, 41, 42). The transformation in patterns of food procurement,
preparation and consumption are largely attributed to outside influences brought to
Tonga by colonisation, globalisation, modernisation of transportation and
communications, and the consequent opening up of trade routes resulting in growth
of a cash economy, urbanisation and out-migration, along with large-scale
availability of imported processed foods, and reduced production of traditional
healthier foods.

In the case of Tonga, commonly imported foods include processed high-fat meats
(mutton flaps, turkey tails, chicken parts, corned beef), tinned fish, palm oil, sugar,
flour, soft drinks and packaged snacks and confectionary. These foods have to a
significant extent replaced fresh sea-foods and meats, and locally grown root
vegetables and fruits (36, 37). The main trading partners of Tonga are New Zealand
and the US, who have been accused of ‘dumping’ food that is often not marketable
for consumption in their own countries. The per capita consumption of high fat
imported meats in Tonga increased by over 60% between 1989 and 1999, from
approximately 35 kgs per person to 56 kgs per person (42). Food importation on a
large scale displaces the production of local foods, with the result that the
infrastructure, skills and knowledge required to grow and market food are gradually
lost. Reduction in the local production of food is inversely related to a growing
dependence on imported processed foods, which has obvious implications not only
for obesity and chronic diseases, but also for food security in Tonga (42).

The work of Evans and colleagues (2001, 2002 & 2003) (described in Section 3.3.1
above) highlighted the fact that imported foods are often cheaper, more available
and more accessible than traditional foods, and it is these factors that influence food
consumption patterns more than food preferences and knowledge about nutritional
value (35, 41, 42). They concluded that campaigns providing information about the
nutritional value of different foods are unlikely to be successful unless they are
accompanied by economic reforms designed to reduce dependence on and
consumption of unhealthy imported foods, and to increase the sustainable
production of locally grown traditional foods, including seafood. Cottino also
highlights the ways in which some Tongan Government policies contradict each
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other, and how they probably need to be reconciled if people in Tonga are expected
to lose weight.

(T)here is confusion among the population due to concomitance of messages conveyed by
the local policies: on the one side, biomedical messages inviting the population to lose
weight and eat healthy, and on the other side a wide accessibility to junk and processed
tinned food, imported in big quantities, thanks to trade agreements with the first world.
(p.82) (34)

Economic policy reforms that aim to reduce access to these unhealthy imported
foods are likely to have popular support as suggested by the findings from the
Ministry of Health’s 2012 KAPs survey in which 95% of respondents agreed that the
availability of unhealthy/fatty foods should be regulated by law(3).
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3.5 Obesity-related interventions

There have been two major obesity prevention interventions in Tonga, one targeting
adolescents (aged 12-18 years) known as the Ma’alahi Youth Project (MYP), and the
other targeting women aged 15-45 years, known as Kau Mai Tonga Ke Tau Netipolo
(KMT). Both of these interventions have been comprehensively described and
evaluated — the former intervention met with limited success in achieving its goals
(reduced BMI and improved health behaviours among adolescents), while the latter
intervention has been extremely successful (increased engagement in physical
activity for women). The key literature and findings related to the evaluation of the
MYP and KMT projects/campaigns are presented in Table 5.

3.5.1 Ma’alahi Youth Project

The Ma’alahi Youth Project (MYP) was a product of the Obesity Prevention in
Communities (OPIC) project, which was undertaken between 2004 and 2009 in four
countries, Australia, New Zealand, Fiji and Tonga. The primary aim of the OPIC
project was to determine the effectiveness of a whole-of community intervention
program for obesity prevention in youth using a quasi-experimental study design
with intervention and comparison groups. The premise under-pinning the project
was that increasing community capacity would influence changes in the local
environment as well as individual knowledge and attitudes in ways that would
facilitate improvements in eating patterns and physical activity, and consequently
reduce the prevalence of obesity (45). In Tonga, school students from three districts
of the main island, Tongtapu, comprised the intervention group, and all students of
the same age from the island of Vava’u comprised the comparison group. A cohort of
young people (n=1083 in the intervention group, n=1396 in the comparison group)
were followed, and the mean duration between pre and post data collection points
was 2.5 years (45-47).

Initial interviews with young people provided information regarding socio-cultural
influences relevant to obesity prevention, and community participation informed the
design of actions plans for a comprehensive, community-driven, intervention
program (48). The MYP in Tonga aimed to address unhealthy eating patterns and low
levels of physical activity by targeting interventions at both village and school level.
The MYP action plan consisted of ten points that guided program development:
capacity building; social marketing; evaluation; promoting healthy breakfast, school
lunches, fruits and vegetables, and water consumption; increased organised sport
and informal physical activities; and using role models as champions for the program
(47, 49). The primary outcome measures were changes in anthropometry and body
composition, and the secondary outcome measures were changes in behaviours,
knowledge, quality of life, body size perceptions and community capacity.
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However, despite the comprehensive design of the MYP, the results were
disappointing. At follow-up, the intervention group had statistically significantly less
body fat than the comparison group, but there was no significant difference in
weight, BMI or prevalence of overweight/obesity (50). The combined prevalence of
overweight and obesity increased substantially over the follow-up period in both
intervention and comparison groups (approximately 11 percentage points), with
intervention and comparison male adolescents increasing by +3.2 and +7.7
percentage points, and female adolescents by +19.9 and +13.1 percentage points,
respectively (50), indicating that males benefited more from the intervention than
females. There were no overall improvements in eating patterns or levels of physical
activity when the intervention and comparison groups were compared (50).

The authors identified possible explanations for these results including: insufficient
time frame for the intervention to have an effect due to a longer than anticipated
establishment phase; the intensity of the intervention may have been insufficient;
concurrent policy-based interventions that supported obesity reduction were
minimal; and socio-cultural factors were not adequately considered when designing
the interventions and their influence under-estimated. The relatively lower levels of
weight gain among male adolescents highlighted the difference gender makes; this
needs to be taken into account when planning strategies for obesity prevention — it
may be the case that males and females require different strategies. The authors
make the point that interventions targeting social groupings (families, schools and
churches) may be more effective than those that depend on individual behaviour
change. They also emphasise the need to address the problem of obesity using a
multi-pronged approach that engages government leaders to implement policies
across different sectors, and community leaders to role model and influence
practices (50). The development and implementation of policies relating to food and
physical activity are needed e.g. school food and physical education policies,
provision of outdoor spaces that are safe and suitable for physical activity, and food
importing and pricing policies (50).

A number of lessons have been learned from the OPIC / MYP intervention study.
Firstly, it is very important to identify socio-cultural factors that influence what
adolescents eat and how active they are, before designing the details of the
intervention. When undertaking school-based programs, full commitment of the
school leadership and teachers is necessary if it is to be successful. If the program is
perceived by the school staff as not really necessary, an additional burden in terms
of workload, or an intrusion into the existing school curriculum, the chances of
positive outcomes are reduced. The ambition of the intervention has to be
realistically aligned with the local capacity and desire to engage with the intensity of
the activities. Similarly, it is important to consider local capacity to design,
implement and evaluate programs, and the human resources available for this.
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Programs that are a direct response to demands from the community are much
more likely to be successful. While interventions to prevent obesity through
community participation can produce some positive effects regarding diet and levels
of physical activity, it is also necessary to consider the health impacts of policies from
a range of related sectors to ensure that they are health promoting (51, 52). For
example, by altering the environment in which people live and work, multi-sectoral
policy action has the potential to improve health by, for example, developing
infrastructure that encourages physical activity, and introducing regulations that
increase the availability of healthier foods and reduce access to unhealthy foods.

3.5.2 Kau Mai Tonga Ke Tau Netipolo

Kau Mai Tonga Ke Tau Netipolo (Come on Tonga! Let’s Play Netball — KMT) is an
initiative developed and initially implemented in June 2012 through a partnership
between the Government of Tonga, the Australian Government’s Australian Sports
Outreach Program, and Netball Australia. The program is delivered through Tonga’s
Ministry of Health (Health Promotion Unit) and Ministry of Internal Affairs (Sports
Division) in collaboration with the Tongan Netball Association. The KMT program was
carefully planned, multi-pronged, and well evaluated. The primary goal of KMT is to
increase the level of physical activity among women and girls aged between 15 and
45 years, recognising that women are much less likely than men to partake in
physical activity for a range of socio-cultural reasons (discussed in Section 3.3.2) (53,
54). While the promotion of netball was an integral component of the campaign (as
indicated by its name), the main purpose was to increase women’s engagement in
physical activity more broadly. Initial research to investigate the barriers to and
facilitators of women'’s participation in physical activity was undertaken and used to
inform the design of the program (2). KMT employed a range of strategies and media
to change community attitudes regarding women’s participation in physical activity,
to raise awareness of the negative health consequences of sedentary lifestyles and
the importance of physical activity for women, as well as facilitating a large network
of netball teams that trained and competed together (53-55). It was implemented
using annual intensive media campaigns that were timed to coincide with the lead
up to the national netball tournament: the first was June-July 2012, the second from
May-June 2013, and the final phase was implemented in 2014. Additionally,
community activities designed to increase physical activity for women were
maintained across the year. A range of quantitative and qualitative evaluations of
the KMT initiative have been conducted, and those pertaining to 2012 and 2013 are
available and therefore included in this review (56-58).

Qualitative evaluation December 2012

A qualitative evaluation conducted in 2012 investigated the extent to which KMT
was contributing to healthy behaviours, social inclusion and social cohesion. Semi-
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structured in-depth interviews were conducted with 16 key informants and
longitudinal case studies were undertaken with 30 participants from communities
across Tonga (57). The author of this study concluded that the KMT program
successfully raised awareness of the health-related benefits of physical activity, and
generated a strong demand for netball. Women reported engaging in more physical
activity following the implementation of KMT, which provided opportunities for girls
to play sport after school, and for older women to engage in sport as a distraction
from their daily household activities. This helped them to become more active and
fitter. They slept less during the day, and were therefore more able to do their
household chores. Some of the women reported that they had reduced tobacco and
alcohol use, and made dietary changes such as eating less junk food and not
consuming soft drinks, and some had lost weight after participating in KMT. Despite
initial indications of socio-cultural disapproval of women’s participation in
recreational physical activity, endorsement of women joining netball teams was
widespread. Families and communities actively supported women’s engagement in
the netball program by coming along to watch them play, catering for games, and
providing childcare and transport to games. At the individual level, many women
appreciated the social benefits of being a team member, and described how KMT
had improved their motivation, confidence and leadership skills. Many highlighted
how KMT had helped to strengthen their communities, because it brought together
groups of women for a common purpose who previously did not have a specific
reason for coming together (57).

Quantitative evaluation Wave 1

The 2012 KMT campaign was active in June-July, and the research to evaluate the
effectiveness of the campaign was undertaken in October-November 2012. This
involved recruiting a nationally representative sample of women aged 15-45 years
(n=1192) who were asked about changes in knowledge, attitudes and behaviours in
relation to participation in physical activity, netball in particular (56). Forty percent
of these women reported having participated in recreational physical activity on
three or more days of the previous week. One-third of the sample (33%) had met or
exceeded the recommendation that they partake in physical activity for 30 minutes
or more on three or more days a week. Overall, 58% had engaged in some physical
activity in the previous week, but 42% had not participated in any physical activity at
all, indicating that a substantial proportion of women were still risking the negative
health effects of inactivity. Physical activity levels were consistent across age groups
(56).

A large majority thought that physical activity was useful (93%), healthy (91%) and
good (90%). Fewer endorsed physical activity as enjoyable (81%) and pleasant (72%),
perhaps indicating that women are inclined to perceive physical activity as
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something they should do rather than something they would like to do, and that
future campaigns should focus less on the health benefits of physical activity (which
women already recognise) and more on the potential for enjoyment (56).

The women reported strong positive attitudes regarding participation in physical
activity. Nearly 90% strongly agreed that they wanted to exercise regularly.
Awareness of the health risks associated with physical inactivity was quite high, and
increased with age. Those who were more active tended to have better knowledge
of health risks. The authors recommended that future campaigns should focus on
both the benefits of participating in physical activity and the risks of inactivity.
However, there was an apparent reduction in participation in physical activity when
respondents were asked if they were currently doing more physical activity than four
months previously. While 29% reported doing more physical activity, 41% said they
were doing less. It is relevant to note that this survey was conducted during the off-
season for netball, and four months previously was during the netball season. This
may explain the drop in physical activity for such a large proportion of respondents
(56).

The survey also assessed the reach of the KMT campaign, which seems to have been
extensive. Over 90% of respondents were aware of the campaign, mainly through
television (74%), radio (54%) and billboards (45%). Almost all respondents (93%)
indicated that the campaign led them to ‘think about being more active’, 84%
considered engaging in some form of physical activity as a result of the campaign,
and 66% reported looking into playing netball specifically (56).

The fact that only 27 netball teams registered to compete in Tonga’s tournament
before the implementation of KMT, but 370 teams (involving about 3,000 women)
registered following KMT is a strong indicator of the program’s success in 2012 (55).
However, the popularity of the program became a problem because the tournament
organisers were ill-prepared for the large number of teams expecting to compete in
the tournament. Another issue needing to be addressed is the seasonality of netball
— it is not clear how best to sustain women’s participation in physical activity outside
of the netball season. Building the organisational capacity of the Tongan netball
association to make netball available year-round across Tonga would ensure that the
considerable momentum and interest generated by the KMT program is not lost
(57).

Quantitative evaluation Wave 1 vs Wave 2

The 2013 KMT campaign was active in May-June, and the research to evaluate the

effectiveness of the campaign was undertaken in August-September 2013. The Wave
2 evaluation involved 1205 women aged 15-45 years. There were several differences
in the design of the Wave 1 evaluation and the Wave 2 evaluation in terms of islands
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and districts sampled, and time elapsed since the KMT campaign (12 weeks for Wave
1 and six weeks for Wave 2). This means that comparisons between the two waves
should be interpreted with caution. Additionally, it should be noted that the analysis
of the two waves of survey data were undertaken by different research groups, and
the Wave 1 proportions reported in the Wave 2 report differ slightly from those
reported in the Wave 1 report (perhaps because they were weighted in the Wave 2
report) (58).

Less than one-third of Wave 2 respondents (29.2%) had participated in physical
activity on three or more days during the preceding week, and 49.4% had not
engaged in any physical activity at all. The women from the Wave 1 survey were
more likely to have participated in physical activity on three or more days in the
previous week than women from Wave 2 (38.5% cf 29.2%), and women from Wave 2
were more likely than women from Wave 1 to have been inactive during the
previous week (49.4% cf 43.1%). This reduction in the proportion participating in
physical activity among women in the Wave 2 survey relative to women in the Wave
1 survey was particularly evident for women aged 235 years, married women, and
women with less education. Similarly, women in the Wave 2 survey were less likely
than the women in the Wave 1 survey to have played netball in the last week, and
compared to four months previously. This was despite the fact that the time
between the KMT campaign and the survey was longer in Wave 1 than Wave 2 i.e. it
would be expected that the impact of the campaign would be weaker for Wave 1
respondents. According to the authors of the Wave 2 report, this indicates that the
2013 KMT campaign had less impact than the 2012 campaign (58).

By way of contrast, the women in the Wave 2 survey had a much more positive
attitude towards regular participation in physical activity compared with the women
from Wave 1. The Wave 2 women were much more likely to find participation in
physical activity pleasant, enjoyable, healthy and good, than the Wave 1 women. The
Wave 2 women were also more likely than the women from Wave 1 to perceive that
significant others in their lives would approve of their participation in regular
physical activity, and that they were capable of participating in regular physical
activity. This is good evidence that women’s awareness of the need to be physically
active had shifted substantially, but it also raises the obvious question as to why
these improved attitudes among Wave 2 women did not translate into better uptake
of physical activity compared to Wave 1 women (58). Some follow-up qualitative
investigation may have shed light on this issue.

When the impact of the Wave 1 and Wave 2 campaigns were compared, there were
no major differences in terms of the extent to which the campaign made women
stop and think about physical activity, the degree to which the campaign provided
new information, and the degree to which the campaign made them concerned
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about the negative health effects of inactivity. However, the Wave 2 women
compared with the Wave 1 women were less inclined to talk with others about the
campaign, persuade others to be more physically active, look for ways to play
netball, or to feel encouraged to engage in other forms of physical activity.
Awareness of the link between physical activity and a range of health conditions
(diabetes, obesity, heart disease, cancer and stroke) was better among the Wave 2
women compared with the Wave 1 women. This was particularly the case for
younger women (58).

In summary, the KMT initiative does seem to have contributed to substantial
improvements in awareness regarding the importance of physical activity for
women, women’s willingness to participate in physical activity, and community
acceptance of women being physically active. All of these factors are essential pre-
cursors of behaviour change, which invariably takes time to achieve. The lower levels
of participation in physical activity in 2013 compared with 2012 warrant further
investigation, but may be because the novelty of the initiative and the freshness of
the messages in 2012 generated more interest and activity than in 2013. It will be
interesting to examine this trend in light of the evaluation of the 2014 campaign
when those data become available.
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3.6 Obesity-related policy

Six published articles examining obesity-related policy making processes and/or options for
policy interventions in Tonga were identified. Thow et al. (2010) (60) presents a case study
detailing the proposed restriction of mutton flap imports. The ‘Fatty meat import quota
Act’, given ministerial in-principle support in 2004, recommended application of an import
quota to all products that had >40% energy from fat and that contributed significantly to the
fat and saturated fat consumption of Tongans. Only mutton flaps met these criteria, and the
import quota was selected as an option because availability of imported foods appeared to
be a more significant predictor of consumption than price (at the time, mutton flaps were
similarly priced to local mahi mahi fish). However, the Act never reached Cabinet because of
concerns that introducing a quota might be judged as trade distortion and therefore
jeopardise Tonga’s negotiations for accession to the World Trade Organization.

Three other articles reported on the implementation of obesity-related policy-making
processes in relation to the Pacific Obesity Prevention in Communities (OPIC) project, but
the authors did not recommend specific interventions. Snowden et al. (2010) (61) described
the ‘heath impact assessment’ process that can be used to assess the health impacts of non-
health policies. Mavoa et al. (2012) (62) outlined the ‘knowledge brokering’ approach to
building an organizational culture of evidence-informed policy development. Thow et al.
(2011) (63) reported on the implementation of a ‘multi-sectoral policy approach’ that
incorporated modified ‘problem trees’ and ‘solution trees’, whereby the authors worked
with policy makers and other stakeholders to identify obesity-related problem areas, and
then shortlist policy options to address them.

Snowden et al. (2101, 2011) (64, 65) described policy options that were systematically
identified by stakeholders using the multi-sectoral policy approach articulated by Thow et al.
(2011) (63). The authors also modeled the likely cost-effectiveness of the different options.
Table 6 lists the 28 shortlisted policy options that were identified as likely to promote a
healthy food environment in Tonga (64). The policy options targeted five problem areas: 1)
increasing availability and access to local foods, 2) modifying the costs of healthier and less
healthy foods and drinks, 3) healthier settings, 4) enhancing the promotion of healthier
foods and controlling the marketing of less healthy foods, and 5) other. Cost-effectiveness
modelling was applied to these policy options (65), and the results ranked (Table 7). Two
policy options were ranked in the top five for both ‘most effective’ and ‘lowest cost per
death averted’ —these were : 1) removing the price control for unhealthy oils (including
dripping), and 2) increasing the import duty on sugar to 15%. A ban on the sale of fatty
processed meats was assessed as the most effective policy option, yet it was also identified
as one of the highest cost options per death averted, at least according to the expected
costs incurred in the first year of implementation.

42



Table 6: Twenty-eight shortlisted policy options identified as likely to promote a healthy

food environment in Tonga

Area of problem

Shortlisted policy option

Increasing availability and access to local foods

Establishment and support for farmers’ and fishermen’s co-
operatives

Licensing enforcement and price control for fruit, vegetable
and fish middlemen®

Removing license requirement for roadside vending of local
produce

Modifying the costs of healthier and less healthy
foods and drinks

Reduction of import duty on all fruits and vegetables (except
those grown locally) to 0%°

Implementation of price control on imported fruits and
vegetables®

Removal of import duty, and introduction of price control on
imported tinned fish and seafood®

Increase of import duty on butter to 15%°

Reduce import duty of margarine to 0%’

Remove less healthy cooking oils and dripping from the
price control list®

Introduce 15% excise duty on dripping and other animal
fats®

Increase import duty on mutton flaps, turkey tails and
corned meats to 15%"°

Introduce 15% excise duty on mutton flaps and 50% excise
duty on turkey tails®

Remove less healthy meats from price control®

Introduce 15% excise duty on soft drinks®

Introduce price control for bottled water — increase import
duty on sugar to 15%°

Introduce 30% excise duty on confectionery®

Introduce 15% excise duty on fried packet snack foods®

Remove cheese from price control

Reduce import duty on all beans and lentils to 0%°

Reduce import duty on breakfast cereals to 0 % °

Healthier settings

All schools to implement school food & nutrition policy

Food policy for government-run/funded workshops and
meetings

Enhancing the promotion of healthier foods and
controlling the marketing of less healthy foods

Low-cost advertising for health promotion

Broadcasting censorship system and enforceable guidelines
with regard to advertising accuracy and content

Control over the use of children in unhealthy (specified by
nutrient profiling system) food and drink advertising

Comprehensive food safety legislation, including
requirement for nutrition labelling

Other

Enforcement of licensing for roadside vendors (selling non-
local foods)®

Source: Snowden et al 2010 (64) a. Indicates a modification to an existing policy.
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Table 7: Ranking of obesity-related policy options after cost-effectiveness modelling

Most effective policy options

Lowest costs (first year costs) per
death averted

Higher costs (first year costs) per
death averted

1. Ban on sale of all fatty meats
(including processed)

1. Removal licensing requirement
for roadside vendors selling local
produce

1. Price control for imported fruit

2. Ban on sale of fatty unprocessed
meats

2. Import duty on sugar increased
to 15%

2. Ban on sale of fatty processed
meats

3. Price control for healthier meats

3. Fuel subsidy provided for
fishermen

3. Price control for imported
vegetables

4. Price control removed for
unhealthy oils

4. Price control removed from
dripping

4. Price control for imported
seafood

5. Import duty on sugar increased
to 15%

5. Import duty on all animal fats
increased to 15%

5. Price control for bottled water

Source: Snowden et al. (2011)(65)

4, Discussion

This section of the report summarises, based on the literature review, what is currently
known about obesity in Tonga, the public health implications of what is known, and the
evidence gaps that remain.

4.1 What is known?

* The prevalence of overweight and obesity among people in Tonga is among the highest
in the world, and there has been a clear, consistent and concerning increasing trend in
prevalence.

*  QObesity is more common in women than men.

* Obesity prevalence is relatively high among youth, and increases substantially with age.

* The validity of the international BMI cut-points for overweight and obesity among
people in Tonga are contested and warrant further investigation.

*  Food procurement, preparation and consumption are very much collective activities in
Tonga, and are imbued with a range of important meanings related to social
relationships and social status.

* For people in Tonga, the role of food as a source of fuel for the body and a contributor
to good health is relatively less important than the social and cultural purposes it
serves. Food is central to ceremonial and communal occasions; it is used to strengthen
relationships with others and to communicate love and respect. The provision of an
abundance of food confers status on both the providers and the recipients.

* Alarger body size indicates that the person is well cared for by his/her family and well
connected within the community — both highly valued attributes in a collectivist society.

* Tongan youth, even those who are classified as overweight or obese, have relatively
high levels of body satisfaction compared with youth from a number of other countries.
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* Tongan youth believe that the ideal male body is big with a well-muscled and strong
upper body. The ideal female body is also large, but soft and round.

* Eating patterns in Tonga have changed substantially over the recent decades with a
move away from consumption of more nutritious traditional foods towards energy-
dense, nutrient poor, imported foods that are cheaper and more readily available (on
the main island particularly), but not necessarily preferred by people in Tonga.

* The diet of many young people in Tonga is of poor quality and includes regular
consumption of processed packaged snacks, confectionary and soft drinks. Many of
their day-time meals are purchased outside of the home from school canteens and
nearby shops that stock primarily unhealthy food choices.

*  Participation in regular physical activity in Tonga appears to be sub-optimal for most
people, although literature reporting on this variable is limited, the measures used are
not uniform making comparisons over time difficult, and the levels reported seem to
vary substantially.

* Tongan men are much more likely to participate in physical activity, including sport,
than Tongan women. Tongan women are deterred from participation in physical activity
by socio-cultural attitudes that prescribe how women should be using their time and
how they should behave. A lack of structured opportunities and facilities are additional
barriers to women’s participation in physical activity.

* Despite encouraging improvements in the proportion of people in Tonga eating the
recommended daily allowance of fruit and vegetables, and the proportion participating
in high levels of physical activity between 2004 and 2012, uptake of these health
promoting behaviours remains sub-optimal overall, and the prevalence of overweight
and obesity have not decreased (10, 22).

* |tis possible to design and implement successful large scale interventions for obesity
prevention in Tonga such as the Kau Mai Tonga program, but maintaining the
momentum generated by such initiatives may be a challenge that needs to be
addressed.

4.2 What is not known?

A good deal of the research into socio-cultural constructions of health, illness, eating,
physical activity and body image in Tonga is now fairly dated, but understanding
contemporary socio-cultural aspects of health behaviours is essential when tailoring health
promotion messages and designing and implementing health promotion programs. It is
possible that some of the socio-cultural factors identified in the literature are now much less
important, having been displaced by different social constructions of these concepts as the
nature of Tongan society evolves over time given increasing exposure to outside influences.
More up-to-date information could be obtained by high quality market researchers. This
would help to ensure that any new health promotion campaigns and programs are
appropriate for the current context of Tonga, and therefore ultimately more effective at
achieving the goals of the National Strategy to Prevent and Control Communicable Disease.
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Additionally, there are some obvious gaps in knowledge and understanding. Given the
traditional, Christian culture that exists in Tonga, it is also notable that little is known about
the role of the church as an important custodian of cultural practices that influence eating
and exercise, and therefore obesity; including differences in relevant attitudes and policies
between different Church denominations.

More detailed information about food purchasing patterns (who buys food, where from,
and how are purchasing decisions made?) and food consumption patterns (e.g. the ratio of
consumption between traditional versus non-traditional foods) is needed. Given the findings
of Evans et al. (35, 41, 42) that the primary influence on food choice is availability (as
opposed to preference), more needs to be known about the specific influences on food
availability e.g. the impact of fresh fish exportation, the degree to which Tongans are
continuing to grow their own food, and the proliferation of small retailers selling only
packaged food. This information is critical to enable advocacy for effective policy and
legislative change and for driving community action.

The questions asked in the STEPs survey were limited to the numbers of fruits and
vegetables consumed each day. Information regarding portion sizes and consumption of
energy-dense, nutrient poor foods would provide a more complete picture of eating
patterns.

Similarly, information regarding physical activity patterns, and barriers and facilitators of
physical activity among men is limited. While women have a higher prevalence of obesity
and are less likely to engage in physical activity, these issues remain very important ones for
the health of men as well. More information regarding non-recreational physical activity
related to work and transport is needed for both men and women. Additionally, there is
very little information available regarding the impact of changes in the natural and built
environments on people’s willingness and ability to engage in physical activity. Addressing
broader structural impediments and facilitators of health behaviours has the potential to
create impact beyond those who at the individual level are already willing to change their
behaviours.

It is also clear that there is a lack of detailed, up to date epidemiological data. Whilst the
STEPS survey makes a significant contribution, it only covers part of the population (25-64
year olds), and typically faces a considerable lead-time between enumeration and
publication. Tonga may benefit from a strengthened health information system that is able
to collect and collate consistent and reliable clinical data to report obesity related trends
and patterns in a timely manner to support effective policy decision-making.

Finally, further research is required to understand the influences of trade policies on the
availability of healthy food choices and the relationship between price and food choices.
For example, more needs to be known about the impact of fish as a high value export on
price and availability fresh fish in the domestic market.
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4.3 Public health implications based on the review findings

Currently there is no formal mechanism for regular surveillance of non-communicable
diseases prevalence and risk factors in Tonga. Given the public health significance of the
problem, there is a need for scheduled surveillance surveys that systematically collect
detailed information about patterns of eating, physical activity and body size in different
localities, rural and urban populations, across both sexes, and across age-groups.
Additionally, these data should be disaggregated by disability, including mental health, to
ensure important questions about health equity can be answered. Regular, planned,
representative national health surveys (even if only every five years) that capture data
related to obesity prevalence, risk factors, eating patterns and physical activity would
provide valuable information regarding the effectiveness (or not) of policies and
programs. The design of such a survey, including the objectives, sampling strategy, and
types of questions to be asked requires careful thought (and piloting). The findings of such a
survey could serve as a point of triangulation against data available through a strengthened
health information system.

The socio-cultural meanings of food, eating and body size in the everyday lives of Tongans
have to be taken into account when designing and implementing health promotion
programs that aim to reduce obesity, if they are to be successful. Campaigns that
emphasise weight loss as their primary goal should be embarked upon with caution. Even in
countries where being overweight/obese is highly stigmatised, opportunities for exercise
are commonplace, and healthy foods are widely available, weight loss programs are not
particularly successful, as evidenced by the increasing prevalence of obesity in these
countries. Currently, young people in Tonga are relatively comfortable with their bodies,
even when classified as overweight or obese. Campaigns that focus specifically on weight
loss may achieve modest reductions in the prevalence of obesity (at best) at the risk of
increasing the prevalence of body dissatisfaction and eating disorders among young people.
A better approach may be to promote healthy eating and physical activity as important for
maintaining health and preventing illness rather than as a means of achieving weight loss.
There is a growing body of literature describing how it is possible to be ‘fit and fat’ —
although this is true mainly for those who are overweight rather than obese (66,67). It may
also be appropriate to position staying healthy as part of caring for your family and
community.

The development and implementation of policies and social marketing campaigns
designed to reduce dependence on and consumption of unhealthy imported foods, and
increase the sustainable production of locally grown traditional foods, including seafood,
are indicated. The findings of this literature review supports the importance of campaigns
using a range of integrated actions to bring about sustained change at the community,
organisational and individual level. Such actions need to include both mass media and
settings based outreach to influence community action and advocacy for policy and
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legislative change. It is important that the priorities and actions of integrated social
marketing campaigns are driven by both epidemiological and market research evidence. A
new campaigns could reposition what it means to be a loving caring family by providing an
abundance of health traditional foods for children rather than imported less health foods
i.e. slightly re-engineering the types of foods associated with being a caring, loving family.
However these are suggestions and careful market research is required to inform such
decisions. Policies and programs that engage and mobilise the community through a
settings based approach, especially settings such as churches and schools, are likely to
achieve better outcomes than programs aiming to change behaviours at the individual
level.

The fact that Tongan communities are characterised by strong social networks is another
asset that can be mobilised to increase participation in physical activity. Given the
collaborative nature of Tongan society, the promotion of group-based physical activities,
such as team sports, group fitness, and walking groups, may be more successful than solo
activities. The success of the Kau Mai Tonga netball campaign is a good example of what can
be achieved, but strategies for maintaining the initial positive impact of such initiatives and
ensuring their sustainability are required. Heat and rain have been identified as barriers to
sport based physical activity (2), and investment in covered playing spaces should be
considered.

Targeted promotion of physical activity for women is particularly important given the
current barriers to participation and the fact that women are more likely to be overweight
or obese. Creating safe opportunities and spaces for women to partake in physical activity is
important, and such an approach is more likely to be successful if it simultaneously serves a
social purpose e.g. the formation of young mothers groups that can foster both physical
activity and social exchange. Endorsement of women’s participation in physical activity by
community and church leaders would be another likely facilitator. Further research is
required to understand the barriers and enablers of active transport (walking and cycling) as
a strategy for increasing physical activity in Tonga.

It does seem that the people of Tonga generally have good knowledge of risk factors for
non-communicable diseases; they are able to identify healthier foods and know that they
should be engaging in physical activity, so clearly knowledge alone is not sufficient to
achieve behavior change. Ongoing investigation into the barriers to healthy eating and
physical activity is important if targeted interventions are to be successful. Related to this is
the importance of well-planned monitoring and evaluation activities alongside all
interventions, including careful collection of meaningful baseline data so that meaningful
comparisons can be made at later stages of the intervention. Retrospective evaluations, in
the absence of sound baseline measures, are never optimal.

While the work of Evans and colleagues regarding the impact of economic and trade
agreements on health (35, 41, 42) has obvious implications for policies that aim to address

48



the increase in chronic diseases, it is important to note that the data are 15 years old, and
the situation in 2015 may differ in some respects. Nevertheless, public health policy cannot
be developed in isolation from trade policy. Ideally, trade policies need to be health
sensitive i.e. take account of health impacts as well as the economic consequences of both
current and emerging policies. The relationships between Tonga’s trade agreements, the
large-scale importation of processed foods, the changes in eating patterns, the increase in
obesity, and the growing burden of chronic disease are complex, and beyond the scope of
this review. However, it is very clear that the health problems associated with obesity in
Tonga cannot be addressed in the absence of close scrutiny of these relationships, and
subsequent development and implementation of corrective policies. Trade arrangements
over the recent decades have arguably contributed in important ways to the increase in
obesity and chronic disease. Accordingly, new policies may be necessary to undo the
damage that has been caused by current trade agreements, while at the same time
recognising and preserving any benefits that globalisation delivers to the people of Tonga.

As is already well-recognised, the high and increasing prevalence of obesity in Tonga is very
likely to be a major contributor to the high prevalence of non-communicable diseases,
which have significant implications for the social and economic well-being of individuals,
families, communities and the country. A collaborative, multi-pronged approach that
involves government ministries responsible for health, trade, education and infrastructure,
along with the Church, is required if the current increasing trend in obesity prevalence is to
be reversed.

Acknowledgements
Dr Toakase Fakakovikaetau, Dr Tahir Turk, Mele Palu, Stephen Cooper
References

1. Ministry of Health GoT. Hala Fononga - Tonga National Strategy to Prevent and
Control Non Communicable Diseases (2010-2015). Nuku'Alofa, Tonga: Ministry of Health,
Government of Tonga, 2009.

2. Turk T, Latu N, Cocker-Palu E, Liavaa V, Vivili P, Gloede S, et al. Using rapid
assessment and response to operationalise physical activity strategic health communication
campaigns in Tonga. Health Promotion Journal of Australia. 2013;24(1):13-9.

3. Tongan Ministry of Health. Non-communicable diseases, what do we know in
Tonga?: Knowledge, attitudes and practices on NCDs in Tonga. 2012.
4, Mavoa HM, McCabe M. Sociocultural factors relating to Tongans' and Indigenous

Fijians' patterns of eating, physical activity and body size. Asia Pacific Journal of Clinical
Nutrition. 2008;17(3):375-84.

5. McCabe MP, Waga G, Dev A, Cama T, Swinburn BA. The role of cultural values and
religion on views of body size and eating practices among adolescents from Fiji, Tonga, and
Australia. British Journal of Health Psychology. 2013;18(2):383-94.

6. Liberati A, Altman DG, Tetzlaff J, Mulrow C, Gotzsche PC, loannidis JP, et al. The
PRISMA statement for reporting systematic reviews and meta-analyses of studies that

49



evaluate health care interventions: explanation and elaboration. PLoS medicine.
2009;6(7):e1000100.

7. Fakakovikaetau T. Overweight and obesity among screened health centre attendees
in Tonga. 2013-14.
8. Ng M, Fleming T, Robinson M, Thomson B, Graetz N, Margono C, et al. Global,

regional, and national prevalence of overweight and obesity in children and adults during
1980-2013: A systematic analysis for the Global Burden of Disease Study 2013. The Lancet.
2014;384(9945):766-81.

9. Stevens GA, Singh GM, Lu Y, Danaei G, Lin JK, Finucane MM, et al. National, regional,
and global trends in adult overweight and obesity prevalences. Population health metrics.
2012;10(1):22.

10. World Health Organization. Ministry of Health, Kingdom of Tonga. NCD Risk Factors:
STEPS Report. Suva, Fiji: World Health Organization - Suva Office, 2012.

11. Colagiuri S, Colagiuri R, Na'ati S, Muimuiheata S, Hussain Z, Palu T. The prevalence of
diabetes in the Kingdom of Tonga. Diabetes Care. 2002;25(8):1378-83.

12. Craig P, Colagiuri S, Hussain Z, Palu T. Identifying cut-points in anthropometric
indexes for predicting previously undiagnosed diabetes and cardiovascular risk factors in the
Tongan population. Obesity Research and Clinical Practice. 2007;1(1):17-25.

13. Craig P, Halavatau V, Comino E, Caterson I. Differences in body composition between
Tongans and Australians: Time to rethink the healthy weight ranges? International Journal
of Obesity. 2001;25(12):1806-14.

14. Murayama N, Yamamoto T, Ishikawa M, Palu T, Adachi M. Changes in body mass
index among Tongan adults in urban and rural areas between the 1970s and 2000s. Asia
Pacific Journal of Clinical Nutrition. 2010;19(3):365-71.

15. Duarte NL, Colagiuri S, Palu T, Wang XL, Wilcken DE. Obesity, Type Il diabetes and
the Ala54Thr polymorphism of fatty acid binding protein 2 in the Tongan population.
Molecular genetics and metabolism. 2003;79(3):183-8.

16. Duarte NL, Colagiuri S, Palu T, Wang XL, Wilcken DEL. A 45-bp insertion/deletion
polymorphism of uncoupling protein 2 in relation to obesity in Tongans. Obesity Research.
2003;11(4):512-7.

17. Duarte NL, Colagiuri S, Palu T, Wang XL, Wilcken DEL. Obesity, Type |l diabetes and
the B2 adrenoceptor gene GIn27Glu polymorphism in the Tongan population. Clinical
Science. 2003;104(3):211-5.

18. UNICEF. The State of Health Behaviour and Lifestyle of Pacific Youth: Kingdom of
Tonga Report. Suva, Fiji: UNICEF Pacific, 2001.

19. Smith BJ, Phongsavan P, Havea D, Halavatau V, Chey T. Body mass index, physical
activity and dietary behaviours among adolescents in the Kingdom of Tonga. Public Health
Nutrition. 2007;10(2):137-44.

20. Fukuyama S, Inaoka T, Matsumura Y, Yamauchi T, Natsuhara K, Kimura R, et al.
Anthropometry of 5-19-year-old Tongan children with special interest in the high prevalence
of obesity among adolescent girls. Annals of Human Biology. 2005;32(6):714-23.

21. Cacavas K, Mavoa H, Kremer P, Malakellis M, Fotu K, Swinburn B, et al. Tongan
Adolescents' Eating Patterns: Opportunities for Intervention. Asia-Pacific Journal of Public
Health. 2011;23(1):24-33.

22. Ministry of Health, Kingdom of Tonga; World Health Organization. Kingdom of Tonga
NCD Risk Factors: STEPS Report (2014), Suva: Fiji

50


Cameron Sugden



23. Sluyter JD, Scragg RK, Plank LD, Waqa GD, Fotu KF, Swinburn BA. Sizing the
association between lifestyle behaviours and fatness in a large, heterogeneous sample of
youth of multiple ethnicities from 4 countries. The international journal of behavioral
nutrition and physical activity. 2013;10:115.

24, Utter J. Lifestyle and obesity in South Pacific youth : / baseline results from the
Pacific Obesity Prevention in Communities (OPIC) project in New Zealand, Fiji, Tonga and
Australia: School of Population Health, University of Auckland; 2008.

25. Young LH. Producing what in the transition? Health messaging and cultural
constructions of health in Tonga. Pac Health Dialog. 2002;9(2):296-302.

26. Mavoa H, Cama T, Dewes O. Changing influences on the eating and physical activity
patterns from the perspectives of Tongan adolescents in Tonga and Auckland. Homo-Journal
of Comparative Human Biology. 2009;60(3):279-80.

27. Ricciardelli LA, McCabe MP, Mavoa H, Fotu K, Goundar R, Schultz J, et al. The pursuit
of muscularity among adolescent boys in Fiji and Tonga. Body Image. 2007;4:361-71.

28. Kirk SFL, Cockbain AJ, Beazley J. Obesity in Tonga: A cross-sectional comparative
study of perceptions of body size and beliefs about obesity in lay people and nurses. Obesity
Research and Clinical Practice. 2008;2(1):35-41.

29. McCabe MP, Fotu K, Dewes O. Body image, weight loss and muscle building among
Tongan adolescents in Tonga and New Zealand. Journal of Health Psychology.
2011;16(7):1101-8.

30. McCabe MP, Fuller-Tyszkiewicz M, Mellor D, Ricciardelli L, Skouteris H, Mussap A.
Body satisfaction among adolescents in eight different countries. Journal of Health
Psychology. 2012;17(5):693-701.

31. McCabe MP, Mavoa H, Ricciardelli LA, Schultz JT, Waga G, Fotu KF. Socio-cultural
agents and their impact on body image and body change strategies among adolescents in
Fiji, Tonga, Tongans in New Zealand and Australia. Obesity Reviews. 2011;12(SUPPL. 2):61-7.
32. McCabe MP, Mavoa H, Ricciardelli LA, Waga G, Fotu K, Goundar R. Sociocultural
Influences on Body Image Among Adolescent Boys From Fiji, Tonga, and Australia. Journal of
Applied Social Psychology. 2011;41(11):2708-22.

33. McCabe MP, Ricciardelli L, Waga G, Goundar R, Fotu K. Body image and body change
strategies among adolescent males and females from Fiji, Tonga and Australia. Body Image.
2009;6(4):299-303.

34, Cottino G. Obesity epidemic in the Kingdom of Tonga: Critical notes on the right
body size. Journal des Anthropologues. 2014:138-9.

35. Evans M, Sinclair RC, Fusimalohi C, Laiva'a V, Freeman M. Consumption of traditional
versus imported foods in Tonga: Implications for programs designed to reduce diet-related
non-communicable diseases in developing countries. Ecology of Food and Nutrition.
2003;42(2):153-76.

36. Hughes RG, Lawrence MA. Globalization, food and health in Pacific Island countries.
Asia Pacific Journal Of Clinical Nutrition. 2005;14(4):298-306.
37. Estimé MS, Lutz B, Strobel F. Trade as a structural driver of dietary risk factors for

noncommunicable diseases in the Pacific: an analysis of household income and expenditure
survey data. Globalization & Health. 2014;10(1):1-28.

38. Konishi S, Watanabe C, Umezaki M, Ohtsuka R. Energy and Nutrient Intake of Tongan
Adults Estimated by 24-Hour Recall: The Importance of Local Food Items. Ecology of Food
and Nutrition. 2011;50(4):337-50.

51



39. Kronen M, Snowdon W, Schultz JT. The seafood-nutrition-health paradigm of South
Pacific islanders. Pac Health Dialog. 2004;11(1):6-11.

40. Phongsavan P, Olatunbosun-Alakija A, Havea D, Bauman A, Smith BJ, Galea G, et al.
Health behaviour and lifestyle of Pacific youth surveys: a resource for capacity building.
Health Promotion International. 2005;20(3):238-48.

41. Evans M, Sinclair RC, Fusimalohi C, Liava'a V. Globalization, diet, and health: an
example from Tonga. Bulletin of the World Health Organization. 2001;79(9):856-62.
42. Evans M, Sinclair RC, Fusimalohi C, Liava'a V. Diet, health and the nutrition transition:

some impacts of economic and socio-economic factors on food consumption patterns in the
Kingdom of Tonga. Pac Health Dialog. 2002;9(2):309-15.

43, WHO & CDC Atlanta. Tonga 2010 Global School-based Student Health Survey - Final
Report. 2012.

44, Doran F, Davis K. Gestational diabetes mellitus in Tonga: Insights from healthcare
professionals and women who experienced gestational diabetes mellitus. New Zealand
Medical Journal. 2010;123(1326):59-67.

45, Swinburn BA, Millar L, Utter J, Kremer P, Moodie M, Mavoa H, et al. The Pacific
Obesity Prevention in Communities project: project overview and methods. Obesity reviews
: an official journal of the International Association for the Study of Obesity. 2011;12 Suppl
2:3-11.

46. Swinburn B, Pryor J, McCabe M, Carter R, de Courten M, Schaaf D, et al. The Pacific
OPIC Project (Obesity Prevention in Communities) -- objectives and designs. Pacific health
dialog. 2007;14(2):139-46.

47. Schultz J, Utter J, Mathews L, Cama T, Mavoa H, Swinburn B. The Pacific OPIC Project
(Obesity Prevention in Communities): action plans and interventions. Pacific health dialog.
2007;14(2):147-53.

48. Simmons A, Mavoa HM, Bell AC, De Courten M, Schaaf D, Schultz J, et al. Creating
community action plans for obesity prevention using the ANGELO (Analysis Grid for
Elements Linked to Obesity) Framework. Health Promotion International. 2009;24(4):311-
24.

49, Fotu KF, Moodie MM, Mavoa HM, Pomana S, Schultz JT, Swinburn BA. Process
evaluation of a community-based adolescent obesity prevention project in Tonga. BMC
public health. 2011;11:284.

50. Fotu KF, Millar L, Mavoa H, Kremer P, Moodie M, Snowdon W, et al. Outcome results
for the Ma'alahi Youth Project, a Tongan community-based obesity prevention programme
for adolescents. Obesity reviews : an official journal of the International Association for the
Study of Obesity. 2011;12 Suppl 2:41-50.

51. Uauy R, Corvalan C, Kain J. The Pacific Obesity Prevention in Communities (OPIC)
project. Obesity reviews : an official journal of the International Association for the Study of
Obesity. 2011;12 Suppl 2:1-2.

52. Schultz JT, Moodie M, Mavoa H, Utter J, Snowdon W, McCabe MP, et al. Experiences
and challenges in implementing complex community-based research project: the Pacific
Obesity Prevention in Communities project. Obesity reviews : an official journal of the
International Association for the Study of Obesity. 2011;12 Suppl 2:12-9.

53. Australian Sports Outreach Program (ASOP) - Tonga. Tonga National Netball health
communication strategy and phase 1 campaign workplan 2011-2014. 2011.

54. Ministry of Internal Affairs, Ministry of Health, Tonga Netball Association.
Community mobilisation plan Kau Mai Tonga 2013-2014. 2013.

52



55. Australian Department of Foreign Affairs and Trade. The impact of development
through sport: Results of research conducted on the Australian Sports Outreach Program in
Tonga.

56. Parr V, Colquhoun G, Lucas T. Kau Mai Tonga (KMT) Campaign Research. Australian
Sports Commission: Latitude Insights,, September 2103.

57. Sustineo. ASOP Pacific Country Programs: Tonga qualitative research reports. August
2013.

58. Newton F, Newton J. Kau Mai Tonga - Wave 2 evaluation. Monash University:
February 2014.

59. Parr V, Colquhoun G, Lucas T. Kau Mai Tonga (KMT) Campaign Research. Australian
Sports Commission: Latitude Insights,, September 2013.

60. Thow AM, Swinburn B, Colagiuri S, Diligolevu M, Quested C, Vivili P, et al. Trade and
food policy: Case studies from three Pacific Island countries. Food Policy. 2010;35:556-64.
61. Snowdon W, Potter JL, Swinburn B, Schultz J, Lawrence M. Prioritizing policy
interventions to improve diets? Will it work, can it happen, will it do harm? Health
Promotion International. 2010;25(1):123-33.

62. Mavoa H, Waga G, Moodie M, Kremer P, McCabe M, Snowdon W, et al. Knowledge
exchange in the Pacific: The TROPIC (Translational Research into Obesity Prevention Policies
for Communities) project. BMC public health. 2012;12.

63. Thow AM, Snowdon W, Schultz JT, Leeder S, Vivili P, Swinburn BA. The role of policy
in improving diets: experiences from the Pacific Obesity Prevention in Communities food
policy project. Obesity reviews : an official journal of the International Association for the
Study of Obesity. 2011;12 Suppl 2:68-74.

64. Snowdon W, Lawrence M, Schultz J, Vivili P, Swinburn B. Evidence-informed process
to identify policies that will promote a healthy food environment in the Pacific Islands.
Public Health Nutrition. 2010;13(6):886-92.

65. Snowdon W, Moodie M, Schultz J, Swinburn B. Modelling of potential food policy
interventions in Fiji and Tonga and their impacts on noncommunicable disease mortality.
Food Policy. 2011;36(5):597-605.

66. Loprinzi P, Smit E, Lee H, Crespo C, Anderson R, Blair SN. The “fit but fat” paradigm

addressed using accelerometer-determined physical activity data. North American Journal
Medical Science 2014; 6(7): 295-301

67. Barry VW, Baruth M, Beets MW, Durstine JL, Liu J, Blair SN. Fitness vs fatness on all-
cause mortality: a meta-analysis. Progress in Cardiovascular Disease 2014; 56(4): 382-90

53



	Obesity cover page copy
	Public health evidence related to obesity in Tonga FINAL 140515 
	Public health evidence related to obesity in Tonga FINAL 140515 .2
	Public health evidence related to obesity in Tonga FINAL 140515 .3
	Public health evidence related to obesity in Tonga FINAL 140515 .4
	Public health evidence related to obesity in Tonga FINAL 140515 .5
	Public health evidence related to obesity in Tonga FINAL 140515 .6
	Public health evidence related to obesity in Tonga FINAL 140515 .7
	Public health evidence related to obesity in Tonga FINAL 140515 .8
	Public health evidence related to obesity in Tonga FINAL 140515 .9
	Public health evidence related to obesity in Tonga FINAL 140515 .10
	Public health evidence related to obesity in Tonga FINAL 140515 .11

