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Abstract
Purpose of Review Childhood obesity is increasing substantially in many Pacific island countries and poses an urgent and serious
challenge. The Sustainable Development Goals set by the UnitedNations and theNCDRoadmap created at the request of the Pacific
Finance and EconomicMinisters identify prevention and control of noncommunicable diseases as core priorities. Among the various
risk factors responsible for the development of noncommunicable diseases (NCDs), overweight and obesity are particularly of
concern with the potential to negate many of the health benefits that have contributed to increased life expectancy.With the increase
in childhood obesity across the region, it has become apparent that surveillance data remains a challenge; however, it is essential to
inform the development of effective policies and strategies to tackle the challenge of childhood obesity in the Pacific region.
Recent Findings The paper highlights the paucity of childhood obesity surveillance data available in the Pacific region and how
the absence of a standardised tool to collect this data makes it difficult to do comparative analysis between countries.
Summary Drawing on a global protocol and identifying the gaps that currently exist in the region, the paper aims to highlight
opportunities via which childhood obesity surveillance data can be improved to monitor better childhood obesity across the
Pacific region.
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Introduction

There is an increasing prevalence of overweight and obese
children globally with monitored trends from 2010 to 2016
indicating that the rate has been very alarming in the Western
Pacific region [1]. If the trend continues, there will be more
obese than underweight children in 2022. TheWestern Pacific
region is home to one-quarter of the world’s population cov-
ering 37 countries in the Pacific, Oceania and parts of Asia.
These countries comprise high-income to low-income ones,
some with exploding populations and others that are rapidly

ageing. It includes China with the largest number of people
with diabetes globally as well as Pacific island countries and
territories (PICTs) in Oceania with the highest prevalence
rates [2]. The top 10 countries with the highest prevalence of
adult obesity globally can also be found in Oceania [3].

In light of the increase in global childhood obesity rates, the
Commission on Ending Childhood Obesity developed a re-
port [4] that was welcomed by the sixty-ninth World Health
Assembly and asked the World Health Organization (WHO)
to develop an implementation plan. Numerous discussions
took place on ways to improve data collection on body mass
index (BMI) for age of children—including for ages not cur-
rently monitored—and to set national targets for childhood
obesity. In many countries, growth monitoring is commonly
done through child health clinics, for those under 5 years of
age [5]. For primary school-aged children, surveillance can
include national and/or local surveys, or the measurement of
all eligible children at screening or health examinations [5].

Characterising the current burden of obesity in PICTs is
challenging based on a paucity of data as well as inconsistent
measurement methodologies across nationally implemented
health surveillance programmes and surveys [6]. In a similar
vein, the availability of childhood obesity data and data col-
lection methods vary across the region especially by body
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mass index (BMI) cut-off points. BMI cut-off points refer to
the use of different international references to assess a child’s
anthropometric status and whether they are underweight, nor-
mal, overweight or obese. These international references in-
clude the WHO growth standards [7], the International
Obesity Task Force (IOTF) 2000 and 2012 references [8, 9],
the French classification system and the Centers for Disease
Control and Prevention (CDC) 2000 reference [10]. While the
WHO 2006 standards are widely accepted as ideal for
assessing anthropometric status among children aged 0–
5 years across the region, there is no single, universal refer-
ence or standard for children of older ages, particularly those
in the 6 to 12 age groups. Data for primary school children in
the 6 to 12 age group vary considerably as BMI monitoring
programmes for primary schools are routinely conducted in a
small number of countries, and these are often not analysed
and reported nationally due to limited capacity. Further to this,
BMI cut-off references used by countries have, in many in-
stances, been largely dependent on who is analysing the data
and which funding agencies have been involved in the sur-
veillance programmes. The cut-offs used, the inconsistent
measurement methodologies and the limited analysis capaci-
ty, could lead to underestimation or overestimation of child-
hood overweight and obesity.

In response, there is a need to establish a standardised and
systematic method of data collection to improve understand-
ing of the progression of childhood overweight and obesity in
the Pacific region. Additionally, there is a need to understand
the trend and how the ongoing challenges countries are having
with the NCD crisis affects the changes over time. Childhood
obesity data is critical in helping countries to target interven-
tions and to monitor impacts of activities. This paper will
present an overview of the gaps in current surveillance sys-
tems in the region, highlight a childhood obesity surveillance
initiative in Europe that can be adapted for the Pacific region
and then discuss two key Pacific-wide platforms that have
been established to address and monitor the growing child-
hood obesity prevalence across the Pacific region.

Childhood Obesity Surveillance in Pacific
Island Countries and Territories

The prevalence of infant, childhood and adolescent obesity is
increasing around the world [4]. While rates are plateauing in
some settings, the Pacific region has some of the highest rates
of obesity, and the increasing burden of childhood obesity has
become more evident. Despite this, progress in tackling child-
hood obesity has been slow and inconsistent, and monitoring
this growing epidemic in children has been negligent. There is
a paucity of information on childhood obesity (ages 6–12) in
the 22 PICTs given that most of the data in this category is
either not collected or, where they are collected, are not

reported nationally and the BMI cut-offs applied to child
BMI national surveys across the region vary.

PICTs have undertaken a number of nationally implement-
ed health surveillance programmes and surveys across differ-
ent age categories. The WHO STEPwise approach to surveil-
lance (STEPS) surveys used to describe overweight/obesity
and diabetes in the adult population has been defined largely
by age 15–64 years. Out of the 15 PICTs that have completed
the survey [11–25], 10 of these PICTs have sampled their
adult population by the ages 15–64. Children included in the
15–17 age group have been captured in these surveys with
reported BMIs applying the WHO reference standard. For
the WHO Global School Based Health Surveys (GSHS)
which measure and assess the behavioural risk factors and
protective factors in 10 key areas among adolescents defined
by the ages 13–17, the 13 PICTs that have completed this also
applied the WHO standard [26–38]. For the Asian
Development Bank (ADB) and Secretariat of the Pacific
Community (SPC) supported Demographic Health Surveys
(DHSs) defined by the ages of children under 5 years and
adults 15 years and over, of the nine countries for which re-
ports are available [39–47], 7 of these countries have applied
the WHO growth reference standards, 1 applied the CDC
reference standard, and 1 applied both the CDC and WHO
standards in their BMI calculations and reporting. The DHSs
collects information on population, health and nutrition. For
the Republic of Marshall Islands Integrated Child Health and
Nutrition Survey supported by UNICEF [48] and defined by
the age of children under 5 years, the WHO growth reference
standard was applied. In the Maternal Child and Health
Program undertaken in all PICTs monitoring the growth of
all children under 5 years, the BMI cut-offs applied differ.
For the six US-Affiliated Pacific Islands (American Samoa,
Northern Marianas, Federated States of Micronesia, Guam,
Marshall Islands and Palau), the CDC standard is used. In
the 3 French territories (French Polynesia, New Caledonia
and Wallis and Futuna), the French classification system and
the IOTF standard is used and for the remaining 13 PICTs, the
WHO standard is used. For the Health Behaviour and
Lifestyle of Pacific Youth Surveys (HBLPY) of adolescents’
and defined by the ages 11–17 years, 3 PICTs (Tonga, FSM
and Vanuatu) undertook this and the reported BMIs applied
the WHO standard [49]. In some US-Affiliated Pacific
Islands, the Youth Risk Behavioural Survey (YRBS) defined
by the ages 13–18 applies the CDC cut-off to measure the
prevalence of overweight and obesity. The YRBS monitors
six categories of health-related behaviours among adolescents
including tobacco use, unhealthy dietary behaviours and phys-
ical activity. In the Children’s Healthy Living Program mon-
itoring the prevalence of overweight and obesity in the US-
Affiliated Pacific region and defined by the ages 2–8 years,
the CDC cut-off was applied [50]. In all these surveys, most of
the data collected and analysed have largely been for the
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5 years and under and 13–17 years age categories with studies
completed between 3 and 12 years ago. Most of the countries
participating in these surveys have only undertaken the re-
spective surveys once. Except for the Children’s Healthy
Living Program, none of these surveys target children in the
6–12 age groups, and this remains a significant gap for the
region.

Drawing on the WHO Global School Based Health
Surveys, overweight and obesity are significant problems in
adolescents. The graph in Fig. 1 shows the prevalence of
overweight and obesity in some PICTs. High prevalence is
found in Wallis and Futuna, Tonga, Cook Islands, Tuvalu,
Niue and Samoa. The Youth Risk Behavioural Survey also
indicated high rates of obesity among adolescents, with about
40% in American Samoa (2011), and about 25% in Guam
(2015) and the Marshall Islands (2007). For the Children’s
Healthy Living Program, Novotny et al. reported an estimated
prevalence of overweight and obesity for children aged 2–
8 years and this increased with age [50]. At age 2 years, the
estimated prevalence of OWOB years was reported at 21%
and 39% at 8 years of age, increasing significantly at the age
of 5 years. The proportion of obese increased from 10 at age
2 years to 23% at age 8 years, with the highest prevalence in
American Samoa and Guam.

WHO/Europe’s Childhood Obesity
Surveillance Initiative

To undertake regular surveillance of OWOB in children, the
WHO Regional Office for Europe developed the Childhood
Obesity Surveillance Initiative (COSI) in 2007 [51]. With its
intent to serve all countries in Europe, COSI has developed a
standardised, harmonised and systematic nationally represen-
tative sampling method used by all participating countries to
effectively monitor the childhood OWOB epidemic, develop
targeted action and evaluate interventional effectiveness [52].

The aim of COSI is to routinely measure trends in OWOB
children aged 6.0–9.9 years in primary schools to monitor the
epidemic and enable inter-country comparisons via
standardised measurements [53]. Rather than replacing any
existing surveillance systems that countries are already using,
COSI is integrated into national contexts with existing surveil-
lance systems for health, anthropometric and dietary data.
Since the implementation of COSI in 2007, WHO Europe
regularly releases reports from each round of data collection
[53–55]. WHO Europe is conducting the fifth round of COSI
during the 2018–2019 school year with the participation of
more than 40 out of its total 53 member states.

Current COSI Protocol

Each member state participating in COSI holds a responsibil-
ity to conduct and fund national data collection in addition to
identifying an institute responsible for national coordination,
while WHO Europe is responsible for preparing protocols,
coordinating COSI among participating countries, analysing
data at the macro-level and organising meetings for investiga-
tors. WHO Europe provides technical support for COSI im-
plementation, training and assistance for sampling, equipment
usage, and data interpretation, presentation, and usage to par-
ticipating countries [53]. A scientific development group ad-
vises WHO Europe in improving survey methods and tools.
Using the COSI protocol [53], there are core items that are
mandatory for participating countries and optional activities
which they may take up in addition to the core activities. In
terms of study design, a semi-longitudinal design with repeat-
ed cross-sectional samples is expected for each data collection
round at defined intervals. This will be conducted in primary
schools, and each round of data collection will involve a new
sample of schools. A nationally representative sample of pri-
mary schools will be selected, and these schools may remain
national sentinel sites giving an overall picture of the popula-
tion to be surveyed. The target population will involve
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primary school-aged children, and countries can collect data
for different age groups in one or more of the following cate-
gories: 6.0–6.9, 7.0–7.9, 8.0–8.9 or 9.0–9.9. Cluster sampling
should be used, although countries may opt for simple random
sampling of primary school classes. A sample size of about
2300 children per age group should be selected. At each data
collection round, the core objective is to undertake anthropo-
metric measurements by collecting data on weight, height and
body mass index (BMI) with the prevalence of underweight,
normal weight, overweight and obesity calculated as well as
the median and mean BMI.

Changes over time in the prevalence of overweight and
obesity and mean BMI relative to the previous cohort of chil-
dren of the same age range are also calculated, with some
characteristics of school nutrition and physical activity envi-
ronment also assessed. Other variables that need to be recorded
include the child identification number, date of birth or age,
sex, urbanisation grade of residence, indication of whether
breakfast was eaten and date and time of measurement.
Countries can also opt tomeasure and collect data on children’s
waist and hip circumference, associated comorbid conditions,
dietary intake patterns, physical activity and inactivity patterns,
as well as details on the parents and the school being sampled.

COSI’s standardised and systematic sampling method
should be explored as a surveillance approach for primary
school children aged 6 to 12 in PICTs. The advantage of
COSI is that it can be integrated into national contexts with
existing surveillance systems as demonstrated for Europe.
PICTs should consider developing a similar approach with
the Pacific Ending Childhood Obesity Network’s priority area
4 on childhood obesity surveillance. Using COSI as a refer-
ence approach, PICTs can also consider applying a
standardised alternative BMI cut-off [56] which still allows
for CDC, IOTF, the French classification system and WHO
cut-offs to be compared directly.

Pacific Ending Childhood Obesity Network

The Pacific Ending Childhood Obesity (ECHO) Network was
established at a Regional Committee Meeting event held in
October 2017 by Pacific Health Leaders in Brisbane,
Australia, and endorsed at the Pacific Heads of Health
Meeting in April 2018. The Network aims to provide a plat-
form for collective advocacy and provide mutual support in
implementing actions to remedy obesogenic environments
and promote physical activity and obesity prevention across
the region. A working group comprising of country represen-
tatives, technical agencies and a few universities in the region
acted on this endorsement and met in December 2017. At this
meeting, the establishment of the network was discussed fur-
ther, the governance structure was explored, and three pro-
posals for initial priorities for Pacific ECHO in the areas of

physical activity, fiscal policies and restriction of marketing of
unhealthy food and non-alcoholic beverages to children were
considered. Childhood obesity surveillance was added as a
fourth priority area in 2019.

At the inaugural member-ECHO Network meeting in
February 2019 in Fiji, country representatives drafted
Pacific-level action plans in the first three priority areas and
agreed to implement these to complement individual country
efforts. It was also anticipated that countries, with support
from partner agencies, would lead the Network and allocate
budgetary resources to progress these collective actions.
Despite commitments made by member countries at the re-
gional level, challenges remain in maintaining and sustaining
the Pacific ECHO Network.

The Network recognises that no single intervention can halt
the rise of the growing obesity epidemic. Like the NCD epi-
demic, addressing childhood obesity requires a whole of gov-
ernment approach with closer, more coordinated, multi-
sectoral action and engagement between government sectors,
implementing agencies and teams, civil society groups, the
private sector, development partners, academic institutions,
media organisations and communities. It is anticipated for
the coordinated efforts to (i) coordinate policy development
that are health promoting and tackle childhood obesity, in-
cluding, sectors such as education, food and agriculture, com-
merce and industry, development, sport and recreation, com-
munication and trade among others; (ii) implement interven-
tions remedying obesogenic environments and promoting
obesity prevention; and (iii) monitor and evaluate interven-
tions to tackle childhood obesity. The need to strengthen gov-
ernment and joint action has been recognised in the WHO
Commission on Ending Childhood Obesity (ECHO) [4], the
Global NCD Action Plan [57] and the Decade of Action on
Nutrition. These documents have outlined key proven
population-based measures to address the increasing burden
of childhood obesity and associated NCDs and move towards
achieving the Healthy Islands vision for the Pacific which has
as its first component “places where children are nurtured in
body and mind”. These documents constantly emphasise the
need for bolder, intensified action to halt the rise in childhood
obesity, reduce mortality from NCDs significantly and end
hunger and eradicate all forms of malnutrition worldwide.
The recommendations in these documents call for all countries
and stakeholders to align activities and programmes of inter-
vention, monitoring and evaluation around a shared frame-
work and timeline, and to increase the visibility, coordination
and effectiveness of nutrition actions worldwide. They also
ask for stronger commitment from a wide range of stake-
holders including policy-makers and governments,
implementing agencies and teams, civil society groups, re-
search institutions, businesses and communities and acknowl-
edge that such commitment does not come easily: it must be
created, sustained and strengthened over time.
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Pacific Monitoring Alliance for NCD Action

NCDs are the leading cause of death in most PICTs [58],
accounting for approximately 70% of mortality [59] and cre-
ating an epidemic hindering the achievement of the Healthy
Island Vision [60] and Sustainable Development Goals [61].
Recognising this, at the Joint Forum Economic and Health
Ministers Meeting in 2014, Pacific ministers endorsed the
Pacific NCD Roadmap [59] and committed to take action at
both regional and national high political level. The Roadmap
specifies policy and legislation measures aimed at preventing
NCD and includes a listing of over 30 other multi-sectoral
interventions suited to PICTs. To monitor progress against
the Roadmap, the Pacific Monitoring Alliance for NCD
Action (MANA) was formed, and a mutual accountability
mechanism using the MANA dashboard was developed
[62]. The dashboard is used to assess the status of NCD policy
and legislation in PICTs. The MANA dashboard has 31 NCD
indicators covering four broad categories [62]. These include

areas on leadership and governance; preventive policies
concerning the regulation of tobacco, alcohol, food environ-
ments and physical activity; health system response
programmes including the access to NCD treatment and
drugs, tobacco cessation programmes and maternal and infant
nutrition interventions; and routine monitoring processes fo-
cusing on adult and adolescent risk factor surveys, child
growth monitoring and NCD-related mortality. The dash-
board uses a “traffic light” rating scheme to track progress
where the colour red indicates no policy/action present, amber
indicates policy/action under development, and green indi-
cates policy/action in place [62].

In terms of child growth monitoring (ages 3–12) in the
MANA dashboard, the “traffic light” rating scheme tracks
PICT progress where the colour red indicates no growth data
is collected for children of any age up to 13 years, amber
indicating some childhood growth data are collected but not
reported and green for childhood growth data that are collect-
ed and reported. To achieve a star rating in addition to the

Fig. 2 Status of NCD policy and legislation in Pacific island countries and territories, 2018
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green colour, 2 of the items listed in the following must be met
by countries: (i) data collected for more than one age/grade;
(ii) dataset is available to within-country stakeholders (e.g.
other ministries) for analysis; (iii) data reported at least every
2 years; (iv) training/standardisation of height and weight
measurement and (v) extra risk factor data are collected (e.g.
about nutrition or physical activity). To achieve a 2-star rating
in addition to the green colour, 3 of the items listed must be
met, and a 3-star rating is achieved when 4 of these require-
ments are met. Drawing on the Pacific MANA baseline as-
sessment undertaken in 2018 [63], the 14 PICTs for which
data was collected show that in 8 of these 14 PICTs, there is
some childhood growth data collected but not reported, while
6 other PICTs collect and report on childhood growth data
with some variations to star ratings (see Fig. 2). The majority
of surveys undertaken across these 14 PICTs largely involve
annual health school checks for all primary school children
aged 6 to 14 years, and these include BMI data collection and
monitoring programmes in schools.

In terms of child growth monitoring for PICTs, Fig. 2 high-
lights that only 6 out of the 14 countries that completed the
2018 baseline assessment collect and report on childhood
growth data for the years 3–12. The remaining 8 countries
collect some of the data, but these are not reported. In many
of these countries, there are school health programmes that
include the nutrition assessment of primary school students.
BMI measurements are collected through these programmes;
however, these are not analysed nor reported nationally and as
a result are not monitored properly. Although Pacific MANA
does not do any surveillance of OWOB children like COSI, it
helps countries to firstly establish whether there are existing
national surveys and/or surveillance programmes that are cur-
rently reporting and monitoring the growth of children. For
those countries achieving the green star ratings, the child
growth indicator also helps them to identify the data collected
and the age/grades for which data is collected, ascertain if
these datasets are available to within-country stakeholders
for analysis, monitor how regularly data is reported and
whether this is done at least every 2 years, identify needs for
training/standardisation of height and weight measurement
and ascertain whether extra risk factor data are collected
(e.g. about nutrition or physical activity). For all PICTs, these
five criteria act as a guide in assisting countries with monitor-
ing their childhood growth through the development of appro-
priate surveys.

Conclusion

Childhood obesity monitoring and inter-country comparisons
remain significant challenges for the Pacific region given the
absence of a standardised and harmonised system of monitor-
ing. The establishment of Pacific ECHO and Pacific MANA

are timely platforms to actively monitor childhood obesity
systematically in the region. With Pacific ECHO’s focus on
obesity surveillance under its fourth strategic priority area and
Pacific MANA’s focus on childhood growth monitoring un-
der its 30th indicator, there are opportunities to tailor making
COSI to suit PICTs national context. Through Pacific ECHO,
PICTs should focus on developing a protocol like COSI that
they can use or refer to for regular surveillance of overweight
and obesity in children, particularly targeting the primary
school age group as a starting point. This tool should be made
available for countries to use if they do not have any current
system of their own and are interested in developing a national
approach. As in the case of COSI, countries that already have
existing surveillance systems can integrate this new surveil-
lance tool with their existing systems for health, anthropomet-
ric and dietary data. A robust monitoring system would not
only provide more accurate trends of childhood OWOB over
time, but it would also assist countries to target interventions
and to monitor the impact of these activities better.
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