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and the ISAAC Phase Three Study Group

Objective: Paracetamol has the potential to also promote weight gain by indirect activation of cannabi-
noid receptors. The association between paracetamol use in the first 12 months of life or recent high use
and BMI in children and adolescents was investigated.

Methods: Paracetamol use in the first 12 months of life (reported by parents/guardians of 6- and 7-year-
olds) or in the past 12 months (reported by parents/guardians of 6- and 7-year-olds or self-reported by
adolescents aged 13-14) was examined in relation to BMI in a large multicentre cross-sectional study
(2000-2003). Linear regression results were adjusted for whether height and weight were reported or
measured, age, sex, country gross national income, study centre, maternal smoking, and recent wheeze.
Results: Data were available from 76,216 children (18 countries) and 188,469 adolescents (35 countries).
BMI was +0.07 kg/m? higher in children with early life paracetamol exposure, from affluent countries
only. Frequent recent paracetamol use was associated with higher BMI (+0.17 kg/m?, P < 0.0001) among
adolescents from affluent countries only, but not in children (P = 0.41).

Conclusions: Paracetamol may be causally related to increased BMI; alternatively, the association may
be explained by lifestyle or other factors that correlate with paracetamol use in affluent countries.
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of action of paracetamol is thought to be through inhibition of the
synthesis of prostaglandins from arachidonic acid under specific
conditions (7). However, this is also thought to impact on the canna-
binoid system by reducing its oxidation (7).

Introduction

Paracetamol is the most commonly used analgesic and antipyretic
used in children (1,2); however, its primary site of action is unclear
(3,4). Experimental data demonstrating that the analgesic effect of
paracetamol is primarily due to the indirect activation of cannabi-
noid CBI1 receptors has been reported previously by two independ-
ent groups (5,6). Paracetamol (also termed acetaminophen) refers to

Activation of cannabinoid receptors by paracetamol has the potential
to promote weight gain. Several animal studies have highlighted the

the compound para-acetyl-aminophenol or acetyl-para-aminophenol
(APAP), which undergoes de-acetylation to para-aminophenol. After
conjugation with arachidonic acid, it forms N-arachidonoylphenol-
amine (also known as AM404), which is a recognized endogenous
cannabinoid (5). Furthermore, cannabinoid receptor type 1 (CB1)
antagonists completely prevent the analgesic activity of paracetamol
(6). In contrast to the AM404 hypothesis, an alternative mechanism

important role of cannabinoid receptor activation in the hypothala-
mus and limbic system in promoting hunger, food intake, and body
weight [reviewed in (8)]. Genetic ablation of CB1 receptors in mice
resulted in reduced body weight with reduction of food intake (9)
even in a high-fat-diet environment (10). Selective cannabinoid
receptor blockade by drugs such as rimonobant has been shown to
decrease food intake and reduce body weight in humans (11-13),
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although neuropsychiatric side effects have limited its use as a
weight loss agent (14). A modest effect of paracetamol on promot-
ing appetite is difficult to ascertain from the numerous studies
assessing its short-term safety and efficacy (as antipyretics and anal-
gesics) in children (15-19).

Paracetamol is the most widely used analgesia in children. The fre-
quency of use varies between countries. One international study
reported more frequent recent use of analgesia for headache (approx-
imately 50-60%) and stomach-ache (approximately 20-35%) in
North American, the UK, Ireland, and Finland, while the prevalence
among central European countries was below average, among 11- to
13-year-old children (20), although the specific medications used
were not specified. A number of studies from Australia (21), Brazil
(22), Germany (23), Denmark (24), UK (25), and the USA (26)
have reported a tendency for increased use of analgesia by older
children. There are fewer and conflicting reports of the prevalence
of paracetamol use among children from less affluent countries such
as Africa (27).

Given in the correct dosage, paracetamol use is considered a safe,
“over the counter” analgesic and antipyretic agent. Overdose of par-
acetamol, whether accidental, inadvertent, or suicidal, can result in
hepatic injury or even death (28). The effect of early life or cumula-
tive postnatal paracetamol exposure on body mass index (BMI) in
children has not previously been reported.

We investigated whether exposure to paracetamol in the first year of
life was associated with higher BMI in childhood, and if there was a
graded impact of subsequent paracetamol exposure on BMI among
children participating in the large, International Study of Asthma
and Allergies in Childhood (ISAAC). We took into account several
factors which may confound this association by being related both
to the propensity for early paracetamol use and current BMI: (a)
maternal smoking during the first year of life and breastfeeding,
both variably reported to be associated with offspring BMI, which
may also affect early life paracetamol use through altering suscepti-
bility to respiratory infections (29,30); (b) current wheeze, a marker
of asthma which is both associated with increased BMI and may
have caused respiratory symptoms in early life that may have led to
increased paracetamol use (31); (c) gross national income (GNI), a
marker of economic affluence of a country which may be associated
with both increased BMI and receptivity to paracetamol use.

Methods

The ISAAC study is a multicentre, multicountry, cross-sectional study
investigating the prevalence of the symptoms of asthma, rhinoconjuc-
tivitis, and eczema and the role of risk factors and has previously been
described (32). ISAAC Phase Three was undertaken from 2000 to
2003 and involved 6- and 7-year-old children and 13- and 14-year-old
adolescents chosen from a random sample of schools in defined geo-
graphical areas. It used the Phase One Standardized Core
Questionnaire on symptoms of asthma, rhinoconjunctivitis and
eczema and included an optional environmental questionnaire (EQ)
containing 28 questions to collect specific etiological data including
height, weight, paracetamol use, and parental smoking. Parents or
guardians completed questionnaires for those aged 6-7 years.
Adolescents aged 13—14 years self-completed their questionnaires.
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The questionnaires were translated from English into the local lan-
guage and then back-translated into English for verification (33).

The following two questions were asked from parents or guardians
to ascertain paracetamol use among their 6- and 7-year-old children
(isaac.auckland.ac.nz): in the first 12 months of your child’s life, did
you usually give paracetamol (e.g., Panadol, Pamol) for fever?
Investigators were instructed to substitute locally appropriate brand
names in the paracetamol questions to ensure that this was relevant
for the local population. Parental responses were categorized as yes
or no. In the past 12 months, how often on average have you given
your child paracetamol (e.g., Panadol, Pamol)? Responses were
never, at least once a year, or at least once per month, which were
categorized as high (at least once per month) or low (both at least
once a year or never) recent users of paracetamol respectively. Only
the single question regarding paracetamol use during the past 12
months was asked of adolescents aged 13—14 years.

Breastfeeding, maternal smoking status, and current asthma symptoms
were ascertained by the following questions directed to parents of 6-
and 7-year-olds: Was your child breastfed? Did your child’s mother
(or female guardian) smoke cigarettes during your child’s first year of
life? Has your child had wheezing or whistling in the chest in the past
12 months? Adolescents aged 13—14 years old were asked: Did you
have wheezing or whistling in the chest in the past 12 months? All
these responses were categorized as yes or no. The questionnaires are
available on the ISAAC website isaac.auckland.ac.nz.

Children’s height and weight were reported by parents or adoles-
cents, and in some centres height and weight were measured objec-
tively (although there were no standardized or specific instructions
for doing this). To eliminate likely erroneous data, those in the top
and bottom 0.5% of weights and heights for each centre, and those
with heights less than 1.0 m were excluded. Body mass index (BMI)
was calculated [weight (kg)/height (m)®] and all BMIs less than
9 kg/m* and greater than 40 kg/m* were removed (see Figure la).
To be included in the analysis, centres had to have at least 70%
complete paracetamol data. Individuals without complete age, sex,
BMI, and paracetamol data were excluded.

The association between paracetamol use (either in the first year of
life or used recently during childhood at 67 or 13—14 years of age)
and individual childhood BMI was assessed using a general linear
mixed model with sex within centre as the random effect, and fixed
effects of age, sex, BMI measurement type (by parent-report or
using objective measurement of height and weight) and paracetamol
use. Further analyses were done including maternal smoking, breast-
feeding, and current wheeze in the model. The interactions of para-
cetamol use with age, exposure to maternal smoking, breastfeeding,
current asthma symptoms, and paracetamol administration (in the
first 12 months of life) were examined. We tested for interactions
with GNI of each country according to World Bank data by catego-
rizing countries as nonaffluent (low or lower middle income) or
affluent (upper middle or high income) (34). Analyses used SAS (v
9.3, SAS Institute, Cary, NC).

Results

A total of 76,216 children aged 6—7 years from 31 centres in 18
countries (13 affluent, 5 nonaffluent) contributed data on both
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214,706 children (73 centres / 32 countries)
with data completed to ISAAC standards

Excluded:

Children with no sex recorded or stated age <5 or >8 (919)

A4

213,707 children (73 centres / 32 countries)

Excluded:

Centres (42) with <70% complete BMI data

Y

91,362 children (31 centres / 18 countries)

following groups)

(1,391)
Heights <1m (346)

Excluded: (Children may belong to more than one of the

Missing height or weight data (11,798)
Top and bottom 0.5% of height or weight range in each centre

[ Calculated BMIs <9kg / m® or >40kg /m? (215)

Y

77,963 children (31 centres / 18 countries)

Excluded:

Children with no paracetamol use data (1747)

76,216 children (31 centres / 18 countries)

Figure 1 Flow of (a) children and (b) adolescents through study.

BMI and paracetamol use in the first 12 months of life and recent
use in the past 12 months (see Figure la; Table 1). Of these,
measured height and weight data was available on 15,195 children
from seven centres in seven countries and the remainder were
parent-reported height and weight data. A total of 188,469 adoles-
cents aged 13-14 years from 71 centres in 35 countries (20 afflu-
ent, 15 nonaffluent) contributed data on both BMI and recent para-
cetamol use in the past 12 months (see Figure 1b; Table 2). Of
these, measured height and weight data was available on 44,227 sub-
jects from 16 centres in 14 countries and the remainder were self-
reported height and weight data.

The prevalence of paracetamol use in the first year of life ranged
from 11% in Taiwan to 85% in Nigeria (Figure 2). There was a sig-
nificant interaction between GNI and early life paracetamol use and
subsequent childhood BMI (P =0.02) in the model that controlled
for age, sex, and BMI measurement type (self-reported or meas-
ured). This interaction remained when recent wheeze and maternal
smoking was included in the model (P =0.03). An association
between early life paracetamol use and BMI at the age of 67 years
was observed among affluent countries (+0.07 kg/m?, P = 0.002),
but not in nonaffluent countries (—0.05 kg/mz, P =0.29). These
associations were similar when current wheeze and maternal
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completed to ISAAC standards

362,019 adolescents (122 centres / 53 countries) with data

Excluded:
Adolescents with no sex re

corded or stated age <12 or >15 (4,171)

A 4

357,848 adolescents (122 centres / 53 countries)

Excluded: Centres (47) with <70% complete BMI data

v

225,778 adolescents, (75 centres / 36 countries)

following groups)

Missing height or weight

Top and bottom 0.5% of
(3,712)

Heights <1.25m (904)

Excluded (Adolescents may belong to more than one of the

Calculated BMIs <10kg /m? or >45kg /m? (360)

data (16,269)
height or weight range in each centre

v

205,388 adolescents (75 centres / 36 countries)

Excluded:

Centres (4) with <70% participants with paracetamol data (12,782)
Individual adolescents with no paracetamol use data (4,137)

v

188,469 adolescents (71 centres / 35 countries)

Figure 1 (Continued).

smoking was included in the model (Figure 2). When we considered
only those centres with measured BMI data, there was still a signifi-
cant interaction between GNI and early life paracetamol use and
subsequent childhood BMI (P = 0.0004), and the effect sizes for the
affluent and nonaffluent countries were +0.23 and —0.06 kg/mz,
respectively.

In 6- and 7-year-old children, the prevalence of high recent parace-
tamol use (at least once a month in the last 12 months) ranged from
2% in Japan and 67% in Nigeria (Figure 3a). There was no signifi-
cant interaction between GNI, recent paracetamol use by 6- and 7-

year-old children, and BMI in the model that controlled for age, sex,
current wheeze, maternal smoking, and BMI measurement type
(self-reported or measured) (P = 0.57). There was no difference in
BMI among children whose parents reported that their children had
high recent paracetamol use compared to those who reported low
paracetamol use (P =0.41) (Figure 3a). When we considered only
those centres with measured BMI data, there was a significant inter-
action between GNI and high recent paracetamol use by 6- and 7-
year-old children, and BMI (P =0.01), and the effect sizes for the
affluent and nonaffluent countries were +0.26 kg/m2 (P =0.004)
and 0.00 kg/m? (P = 0.99) respectively.
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TABLE 1 Characteristics of 6- and 7-year-old child participants by country

Paracetamol High?®
Mean % Mean used in the first paracetamol

Country (n) age (years) Female BMI (kg/m?) year of life use in past year
Japan 2372 7.0 49 155 52% 2%
Estonia 1938 7.2 49 15.9 66% 2%
Taiwan 6069 7.0 48 16.4 1% 3%
Lithuania 1990 7.5 50 15.8 66% 5%
Belgium 3728 7.3 50 15.7 82% 5%
Hungary 2386 7.4 51 16.1 56% 6%
South Korea 4921 7.4 47 16.4 7%
Poland 3876 7.5 50 15.9 66% 8%
Spain 17172 7.0 50 16.8 52% 9%
India 1718 7.0 54 13.5 66% 1%
Mexico 8750 6.9 51 16.6 50% 14%
Uruguay 1458 7.0 52 16.6 46% 15%
Portugal 969 6.8 48 16.3 81% 18%
Thailand 5831 6.8 47 16.3 79% 24%
Syrian Arab Republic 4847 6.9 52 15.6 83% 31%
Sultanate of Oman (Oman) 3748 7.2 49 14.3 79% 48%
Indonesia 2352 74 49 14.2 80% 48%
Nigeria 2091 6.9 50 15.0 85% 67%

2High paracetamol use in past year was defined as those who reported paracetamol use at least once per month.

In 13- and 14-year-old adolescents, the prevalence of high self-
reported recent paracetamol use ranged from 0% in Argentina to 67%
in Nigeria (Figure 3b). There was a significant interaction between
GNI, recent paracetamol use by 13- and 14-year-old adolescents, and
BMI in the model that controlled for age, sex, and measurement type
(self-reported or measured), P =0.002. An association between fre-
quent recent paracetamol use and increased BMI at the age of 13-14
years was observed among affluent countries: frequent recent users
had higher BMI values than low users (+0.17 kg/mz, P <0.0001), but
not among nonaffluent countries (high users compared to low users
had +0.04 kg/m?, P =0.18) (Figure 3b). These relationships remained
when current wheeze was included in the model as a potential con-
founder. When we considered only those centres with measured BMI
data, there was no significant interaction between GNI and high recent
paracetamol use by 13- and 14-year-old adolescents, and BMI
(P =0.21), and the effect sizes for the affluent and nonaffluent coun-
tries were +0.08 kg/m®> (P=0.19) and —0.01 kg/m*> (P =0.75)
respectively.

Discussion

In this large multicentre cross-sectional survey, we observed weak
associations between paracetamol use and BMI among children, but
only in affluent countries. We found a statistically significant associ-
ation between paracetamol use in the first 12 months of life and a
0.07 kg/m* higher mean childhood BMI from affluent-GNI coun-
tries. Recent frequent paracetamol use was associated with a
0.17 kg/m®> higher mean BMI among adolescents from affluent
countries but there was no significant association among 6- and 7-
year-old children. When only the centres with measured BMI data

was used, the results were similar, with effects of higher BMI seen
among those from affluent countries. However, in this smaller sub-
set, a higher BMI was observed among children who used paraceta-
mol (both in the first year of life, and high recent use), but not
among adolescents reporting high recent paracetamol use. The highest
prevalence of paracetamol use was reported in Nigeria for all three
periods studied: early life (85%), and recent use among 6- and 7-year-
olds (67%) and 13- and 14-year-olds (67%). The reasons for this high
use are unclear, but reasons of accessibility of the drug, misunder-
standing of medication indication and poverty have been previously
described as contributing factors (35), although a higher prevalence of
febrile and painful conditions affecting this population cannot be
excluded. If paracetamol’s action on indirect activation of cannabi-
noid receptors led to weight gain, then this effect should have been
seen in all countries; however, it is possible that there were other con-
founders that masked the effect in poor countries.

We should be cautious in interpreting the early life paracetamol
association with the small increase in childhood BMI. Firstly, this
study relied on self-reported data on both height and weight as well
as the assessment of paracetamol use, which was retrospective and
reported after the development of the BMI outcome. However, the
potential for recall bias is unlikely given that the relationship
between paracetamol use and BMI is not recognized. The findings
were also very similar in centres that objectively measured height
and weight. Secondly, the questions about paracetamol use were
imprecise, and did not enable the measurement of a gradient in the
exposure intensity. Residual confounding due to factors affecting
whether infants were given paracetamol in early life that are also
linked to increasing subsequent childhood BMI could be a possibil-
ity. Although we were able to adjust for maternal smoking and
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TABLE 2 Characteristics of 13- and 14-year-old adolescent participants by country

Mean % Mean High® paracetamol
Country (n) age (years) Female BMI (kg/m?) use in past year
Argentina 2401 141 55 19.6 0%
Taiwan 8775 13.9 50 20.1 2%
China 15738 139 50 19.1 3%
Republic of Macedonia 2773 13.9 49 20.0 7%
Hungary 4106 13.9 51 19.5 10%
Lithuania 2504 14.0 51 18.5 1%
Estonia 3205 139 52 19.0 13%
Japan 1986 14.0 45 18.7 13%
South Korea 9483 14.0 44 19.5 14%
India 5010 13.9 60 18.6 16%
Finland 2803 14.0 49 20.0 19%
Cote d’lvoire 3243 135 40 21.2 19%
Uruguay 4558 14.0 52 20.1 21%
Canada 2455 139 47 20.1 24%
Belgium 2684 141 51 18.8 24%
Brazil 4097 139 51 194 27%
Portugal 8413 13.9 52 20.3 29%
Peru 2592 14.0 35 19.9 29%
Poland 3887 13.9 51 18.9 30%
Spain 24002 141 48 20.1 31%
Ecuador 3016 13.9 51 20.9 32%
Mexico 12150 13.8 51 211 34%
Indonesia 7426 13.7 52 17.6 34%
Morocco 4304 13.7 50 18.6 35%
South Africa 4664 139 61 19.8 36%
Chile 8475 14.0 54 20.8 39%
USA 927 14.0 52 20.6 42%
Syrian Arab Republic 8529 13.6 56 19.4 43%
Bolivia 2740 13.9 52 20.5 47%
New Zealand 5831 14.2 51 21.0 48%
Sultanate of Oman (Oman) 3041 14.0 51 19.4 51%
Iran 4372 137 45 19.1 52%
Colombia 2407 13.9 57 19.0 57%
Fiji 3030 13.8 54 20.1 63%
Nigeria 2842 137 44 17.9 67%

®High paracetamol use in past year was defined as those who reported paracetamol use at least once per month.

recent wheeze, there may be other factors such as exposure to pater-
nal smoking or household smoking, genetic susceptibility to both
childhood febrile/painful conditions and later obesity or socioeco-
nomic factors that both increase the receptivity to administering par-
acetamol in infancy and lifestyle habits that promote obesity. The
interaction with GNI such that the associations between paracetamol
use and BMI were only found in affluent countries suggests that
reverse causality may be occurring, so that the increased BMI out-
come depends on the resources and wider socioeconomic cultural
background, which may differentially affect the likelihood of parace-
tamol use in early childhood and obesity. Alternatively, the reasons
for paracetamol use could be different in affluent countries com-
pared to less affluent countries, leading to differences in confound-

ing by indication. Paracetamol use in low-GNI countries may be
given for infective conditions such as malaria, diarrhea, and dengue
fever associated with weight loss, while in high-GNI countries para-
cetamol may be given for conditions such as headache, which are
more frequently associated with obesity.

We observed an association of recent frequent use of paracetamol
with higher BMI in 13- and 14-year-old adolescents from affluent
countries, but not in children aged 6-7 years. This pattern of signifi-
cantly higher BMI observed among participants from affluent coun-
tries was seen in children but not adolescents when only the subset
of centres with measured BMI was considered. The modest increase
in BMI may be explained by the use of paracetamol to treat
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Figure 2 Associations between paracetamol use in the first year of life and differen-
ces in BMI of 6- and 7-year-old children. For each country, the proportion of chil-
dren who were exposed to paracetamol is shown in parentheses. Centres with
parent-reported heights and weights are shown with filled circles, and centres that
measured heights and weights are shown with larger hollowed circles. The dia-
mond labeled “overall” gives the estimate and 95% confidence limits for all the
points above. GNI: gross national income refers to the total domestic and foreign
output of a country and is used here as a marker of affluence.

chronic headaches, which is also known to be associated with obe-
sity (36-38) and may be more prevalent in affluent countries (39).
The rapid and varying acceleration in growth around adolescence
may have reduced the power to detect an effect in the smaller subset
with measured BMI data.

This study used a large number of participants providing adequate
power to detect even small effects of paracetamol use on BMI among
children and adolescents from many different countries. Given the
interaction with GNI, our results suggest that paracetamol use may not
be causally linked with increased BMI, but rather that lifestyle or other
factors that correlate with paracetamol use in affluent countries may
be likely to mediate this association. Further prospective cohort studies
are required to investigate this association, which consider more fac-
tors associated with both obesity and fever or pain in children. O
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Research Group, Wellington School of Medicine, New Zealand); P.
Ellwood (Department of Paediatrics: Child and Youth Health,
Faculty of Medical and Health Sciences, The University of
Auckland, New Zealand); C. Flohr (Department of Paediatric
Allergy and Dermatology, St. Johns Institute of Dermatology, St.
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Thomas’ Hospital, London, UK); S. Foliaki* (Centre for Public
Health Research, Massey University, Wellington, New Zealand); F.
Forastiere (Department of Epidemiology, Local Health authority
Rome, Ttaly); L. Garcia-Marcos (Respiratory Medicine and Allergy
Units, ‘Virgen de la Arrixaca’ University Children’s Hospital,
University of Murcia, Spain); U. Keil* (Institut fiir Epidemiologie
und Sozialmedizin, Universitit Miinster, Germany); C. K. W. Lai*
(Department of Medicine and Therapeutics, The Chinese University
of Hong Kong, SAR China); J. Mallol* (Department of Paediatric
Respiratory Medicine, University of Santiago de Chile, Chile); E. A.
Mitchell (Department of Paediatrics: Child and Youth Health,
Faculty of Medical and Health Sciences, The University of
Auckland, New Zealand); S. Montefort* (Department of Medicine,
University of Malta, Malta), J. Odhiambof (Centre Respiratory
Diseases Research Unit, Kenya Medical Research Institute, Nairobi,
Kenya); N. Pearce (Department of Medical Statistics, Faculty
Epidemiology and Public Health, London School of Hygiene and
Tropical Medicine, London, UK); C. F. Robertson (Murdoch
Children’s Research Institute, Melbourne, Australia); A. W. Stewart
(Population Health, Faculty of Medical and Health Sciences, The
University of Auckland, New Zealand); D. Strachan (Division of
Community Health Sciences, St. Georges, University of London,
London, UK); E. von Mutius (Dr. von Haunerschen Kinderklinik de
Universitat Miinchen, Germany); S. K. Weiland{ (Institute of
Epidemiology, University of Ulm, Germany); G. Weinmayr
(Institute of Epidemiology and Medical Biometry, University of
Ulm, Germany); H. Williams (Centre for Evidence Based
Dermatology, Queen’s Medical Centre, University Hospital,
Nottingham, UK); G. Wong (Department of Paediatrics, Prince of
Wales Hospital, Hong Kong, SAR China).

*Regional Coordinators; fDeceased

ISAAC International Data Centre

M. L. Asher, T. O. Clayton, E. Ellwood, P. Ellwood, E. A. Mitchell,
Department of Paediatrics: Child and Youth Health, and A. W.
Stewart, School of Population Health, Faculty of Medical and
Health Sciences, The University of Auckland, New Zealand.

ISAAC Phase Three Principal Investigators
Argentina: M. Gdémez (Salta); Belgium: J. Weyler (Antwerp);
Bolivia: R. Pinto-Vargas* (Santa Cruz); Brazil: A. J. da Cunha
(Nova Iguacu), L. de Freitas Souza (Vitoria da Conquista); Canada:
A. Ferguson (Vancouver); Chile: L. Amarales (Punta Arenas), P.
Aguilar (South Santiago), L. A. V. Benavides (Calama), A.
Contreras (Chiloe); China: Y.-Z. Chen* (Beijing, Tong Zhou), O.
Kunii (Tibet), Q. Li Pan (Wulumugqi), N.-S. Zhong (Guangzhou);
Colombia: A. M. Cepeda (Barranquilla); Cote d’Ivoire: B. N. Koffi*
(Urban Cote d’Ivoire); Ecuador: C. Bustos (Guayaquil); Estonia:
M.-A. Riikjarv* (Tallinn); Fiji: R. Sa’aga-Banuve (Suva); Finland:
J. Pekkanen* (Kuopio County); Hungary: G. Zsigmond*
(Svabhegy); India: S. N. Mantri (Mumbai 29); S. K. Sharma (New
Delhi (7)); Indonesia: C. B. Kartasasmita (Bandung), P. Konthen
(Bali), W. Suprihati (Semarang); Iran: M.-R. Masjedi * (Tehran,
Rasht); Japan: H. Odajima (Fukuoka); Lithuania: J. Kudzyte*
(Kaunas); Mexico: M. Barragan-Meijueiro (Ciudad de México (3)),
B. E. Del-Rio-Navarro (Ciudad de México (1)), F. J. Linares-Zapién
(Toluca), N. Ramirez-Chanona (Ciudad de México (4)), S. Romero-
Tapia (Villahermosa); Morocco: Z. Bouayad* (Boulmene,
Casablanca, Marrakech); New Zealand: R. MacKay (Nelson), C.

Obesity

Moyes (Bay of Plenty), P. Pattemore (Christchurch); Nigeria: B. O.
Onadeko (Ibadan); Peru: P. Chiarella* (Lima); Poland: A.
Bréborowicz (Poznan), G. Lis* (Krakow); Portugal: R. Camara
(Funchal), J. M. Lopes dos Santos (Porto), C. Nunes (Portimao), J.
E. Rosado Pinto* (Lisbon); Republic of Macedonia: E. Vlaski
(Skopje); South Africa: H. J. Zar* (Cape Town); South Korea: H.-B.

Lee* (Provincial Korea, Seoul); Spain: A. Blanco-Quirds
(Valladolid), R. M. Busquets (Barcelona), 1. Carvajal-Uruena
(Asturias), G. Garcia-Hernandez (Madrid), L. Garcia-Marcos*

(Cartagena), C. Gonzalez Diaz (Bilbao), A. Lopez-Silvarrey Varela
(A. Coruna), M. M. Morales-Suarez-Varela (Valencia), E. G. Pérez-
Yarza (San Sebastian); Sultanate of Oman: O. Al-Rawas* (Al-
Khod); Syrian Arab Republic: S. Mohammad* (Tartous), Y.
Mohammad (Lattakia), K. Tabbah (Aleppo); Taiwan: J.-L. Huang*
(Taipei), C.-C. Kao (Taoyuan); Thailand: M. Trakultivakorn (Chiang
Mai), P. Vichyanond* (Bangkok); United States of America: H. H.
Windom (Sarasota); Uruguay: D. Holgado* (Montevideo), M. C.
Lapides (Paysandu).

* National Coordinator

ISAAC Phase Three National Coordinators not

identified above

Argentina: C. E. Baena-Cagnani; Brazil: D. Solé; Canada: M. Sears;
Chile: V. Aguirre; Colombia: J. Mallol (interim); Equador: S. Barba;
Fiji: L. Wagqatakirewa; India: J. Shah; Indonesia: K. Baratawidjaja;
Japan: S. Nishima; Mexico: M. Baeza-Bacab; New Zealand: M. L.
Asher.

© 2015 The Obesity Society
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