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ABSTRACT

OBJECTIVE: The aim of the present study was to evaluate by pooled and sensitivity analyses
all available data on adolescent overweight/obesity in Cyprus. DESIGN: A thorough literature
search determined the studies to be examined using Cypriot adolescent samples aged 10-18
years old, with weight status in each sex classified according to the IOTF criteria, published
between the years 2001-2011. Eight studies were retrieved, but three fulfilled the criteria for the
sensitivity analyses. RESULTS: The pooled prevalence of obesity was 9.8% in boys (n=6081).
The pooled analysis classified 6.1% (n=3886) of girls as obese, whereas a higher prevalence was
observed by the sensitivity analysis 6.4% (n=1956, p <0.001). The boys’ prevalence of overweight
was 19.3% and the girls’ 17.1%. Between sexes, boys demonstrated a higher prevalence of obesity
and overweight (p <0.001 for both). The cumulative analyses demonstrated an increase in the
prevalence of overweight/obesity until the year 2005 and thereafter a plateauing in boys and a
slight decrease in girls in a non-linear manner. CONCLUSION: Approximately 1/3 of adolescent
boys and 1/4 of adolescent girls in Cyprus were overweight/obese during the previous decade.
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INTRODUCTION

The increased prevalence of childhood obesity in important public health issue with epigenetic effects

Europe during the last few decades has evolved into an

Address for correspondence:

Maria Hassapidou, Department of Nutrition & Dietetics,
Alexander Technological Educational Institute, Thessaloniki,
Sindos P.O. Box 141, GR-57400, Greece;

Tel./Fax: +30 2310 791584; E-mail: mnhass@gmail.com

Received 14-01-2014, Accepted 08-05-2014

on the health of future adult generations.! However,
adolescent obesity is equally important as it represents
an age-range closer to adulthood, thus depicting the
imminent early adulthood prevalence. In terms of
psychology, overweight during adolescence is associ-
ated with unhealthy weight-control and disordered
eating, actions subvened by the health-risk behavior
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encountered during adolescence.?’ In terms of physi-
ological growth and hormonal response, research has
shown that adolescent obesity may disrupt aspects of
pubertal development.*

Though geographically different from Europe, in
Cyprus trends in adolescent obesity appear similar
to the rest of the continent.” Several studies have ad-
dressed the problem of obesity in Cypriot adolescents
and it is acknowledged that a multifaceted public
health policy approach is needed in order to combat
the disease.® However, the majority of published
research includes convenience samples with wide age-
ranges, often without differentiating between children
and adolescents, while the file-drawer problem’ (i.e.
the non-publication of studies with different results
from those expected) impedes understanding of the
actual progression of the disease.

The objective of this review of existing data was
to synthesize all published information on the weight
status of Cypriot adolescents in order to help un-
derstand the progression of adolescent obesity and
provide data for the development of policies for
combating the disease during adolescence.

EXPERIMENTAL METHODS

Literature search

We searched Ovid MEDLINE, EMBASE, Google
Scholar, Scopus and openarchives.gr for studies
published prior to December 2010, using the meSH
terms “adolescent OR children”, “adolescence OR
childhood”, “AND obesity OR overweight”, “AND
Cyprus”. Where applicable, the search keywords were
also translated into the Greek language. In addition,
the references cited in each paper were also searched

for relevant studies.

Inclusion and exclusion criteria

Criteria for inclusion were 1) research on a Cypriot
population, 2) age of participants between 10 and
19 years old as suggested by the World Health Or-
ganization (WHO),? 3) classification of underweight
(UW), overweight (OW) and obesity (OB) separately,
according to the International Obesity Task Force
(IOTF) criteria,”!? 4) weight-status classification ac-
cording to sex, 5) publication of the results after 2001,
when the IOTF criteria were announced, and prior

to December 2010 and 6) collection of the sample
between 2000 and 2010.

Studies were excluded from the analyses when
they 1) reported mean/median Body Mass Index
(BMI) values instead of weight-status categories, 2)
diagnosed overweight/obesity with different criteria
from those of the IOTF, 3) reported a combined weight
status for both sexes, 4) used children aged below 10
years old in the reported prevalence, 5) consisted of
overlapping studies, 6) used samples recruited from
hospitals (i.e. with a possible or diagnosed pathologi-
cal condition), 7) used non-healthy participants and
8) collected data prior to the year 2000.

Quality of the retrieved studies
and sensitivity analysis

Specific protocol/sample characteristics for ado-
lescent studies'" and the criteria based on the New-
castle-Ottawa Scale'? for nonrandomized research
were adopted and applied in order to single out the
studies of good quality." Studies of good quality were
identified as having a sample larger than 500 adoles-
cents, reporting a response rate greater than 70% and
having weight and height measured by researchers
instead of being reported by the participants. Studies
that did not fulfill these criteria were considered of
lower quality.

Sensitivity analyses were performed by removing
the studies of lower quality in order to evaluate if the
results were statistically significant compared to the
total of the retrieved studies. Publication bias was
evaluated by using funnel plots. Heterogeneity was
determined by the I? index and when I? was smaller
than 75%, heterogeneity was considered low and
subsequently a fixed model meta-analysis was per-
formed, as suggested by Higgins and his associates.'*

Statistical analyses

Several studies have used meta-analyses in order
to accurately calculate the prevalence of a disease as
recorded in the literature,'*!>!% and recently one study
used the same methodology to accurately determine
the prevalence of obesity among Greek children."
Analyses were performed with Comprehensive Meta-
Analysis software V2.0 (Biostat Inc, Englewood, NJ,
USA). Significance was set at p<0.05. Differences in
the prevalence of overweight and obesity between the
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two sexes were assessed with tests for two proportions
(MiniTab® version 14.1 Minitab Inc., State College,
PA, USA).

RESULTS

Extraction process

The performed searches retrieved a total of 31
studies but only 8 fulfilled the inclusion criteria. The
flow chart of the selection process is depicted in Figure
1, carried out according to the PRISMA statement
guidelines for systematic reviews and meta-analyses.”
A total of nine full-text articles were excluded for
grouping both sexes together (n=2), reporting mean
BMI only (n=2), being reviews (n=2), failing to report
prevalence of each weight status category (n=2) and
for using a children-only sample (n=1).

The results concerning the weight status of Cypriot
adolescents according to the selected eight cross-
sectional studies are presented in Table 1. Five studies

involved original research published in peer review
journals and three consisted of university theses.?'?
The majority of studies involved national repre-
sentative samples, except for one that used a sample
recruited from the city of Limassol only.>* Further
details were provided by the authors of three studies
in order to exclude participants aged under 10 years
old” and in order to separate between overweight and
obese adolescents.*** Only two studies determined
the prevalence of underweight,** a number consid-
ered inadequate for performing meta-analyses. The
prevalence of underweight ranged between 3.1-5.2%
in the boys and 5.7-12.9% in the girls. The proportion
of obese adolescents exhibited great variability, rang-
ing between 5.3-16.9% in the boys and 4.5-11.5% in
the girls, whereas overweight was reported to range
between 17.1-31.6% and 12.1-27.7% in boys and girls,
respectively. One study used a boys-only sample.?

Only three studies fulfilled the quality criteria set
for the sensitivity analyses.'s*

Records identified through
database searching
(n=31)

Additional records identified
through other sources
(n=0)

Identification

Records after duplicates removed
(n=17)

Screening

Records screened
(n=17)

Full-text articles ‘
assessed for eligibility
(n=17) [

Eligibility

Studies included in
quantitative synthesis
(meta-analysis)
(n=8)

Included

Full-text articles
excluded, with reasons
(n=9)

Figure 1. Flow chart of the selec-
tion of studies used in the analyses
according to the PRISMA state-
ment."
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Table 1. Studies assessing the weight status of Cypriot adolescents (2000-2010)
Data Total

Collection  Study Sample RR Age Boys Girls

(year) Sample References Size (n) (%) (years) n  %UW %0W %OB n  %UW %0W %0B
2000 National Savva et al'® 2,600° 949% 10-18 835 - 213 71 859 - 165 45
2003 National! Savva et al” 18,792% 75.0% 11 774 - 214 88 751 - 218 7.0
2005 National!  Lazarou et al® 682>  91.2% 10-14 336 - 19.0 116 346 - 185 84
2005 National Christaki*! 1,365 69.0% 11 466 3.1 191 169 476 57 159 115
2006 National Lavithi* 1,500 56.9% 12-17 373 - 247 53 481 - 121 28
2007 National Photiou® 42713 NR 10-18 2954 - 171 132 - - -
2007 Limassol Loucaides & Jago® 247  955% 10-12 117 - 316 85 119 217 5.0

2008 National>? Loucaidesetal® 1,966 91.6% 12-16 946 52 218 7.7 854 129 138 48

IStudies used in the sensitivity analyses (quality studies), *For the majority of the participants, weight and height were reported, not
measured, *The total sample also included participants aged below 10 years old, “The study was cross-sectional at two time points
and only the second sample, recruited after the year 2000, was used in the review. RR: Response Rate; NR: not reported; UW: un-
derweight; OW: overweight; OB: obese.

Prevalence of overweight, obesity and combined Q=0.7, p<0.001, I’=0%]. In girls, the pooled preva-
prevalence in the total sample lence of overweight was calculated with a REM due

In the total sample (boys and girls grouped togeth- to heterogeneity as indicated by I’. Thus, 17.1% of
er), 18.4% were considered overweight [95%CI:17.6- girls were considered overweight [95%CI:14.2-20%,
19.2%, Q=21.3, p<0.001, I>’=67.2%] according to the Q=7.8,p<0.001, I>’=23.7%], a prevalence akin to the

pooled analysis and 19.8% according to the sensitiv- one produced by the sensitivity analysis of 18.6%
ity analysis [95%CI:18.4-21.2%, Q=3.4, p<0.001, [95%CI:16.7-20.5%, Q=5.8, p<0.001, I*=65.7%].
1°=40.3%]. As far as obesity is concerned, random No statistically significant difference was observed
effects models (REMs) revealed that 8.5% of adoles- between the prevalence of overweight calculated
cents in Cyprus were obese during the years 2000-2010 by the pooled and sensitivity analyses in either sex.

as calculated by the pooled analysis [95%CI:6-11%, p P besity i "
Q=7.1, p<0.001, I’°=1.8%], compared to the 7.7% revalence of obesity in each sex

produced by the sensitivity analysis [95%CI:5.5-9.9%, When the pooled obesity data were analyzed, the
Q=2.2, p<0.001, 1*’=9.5%]. The pooled combined studies showed great heterogeneity (I* >75%) and,
prevalence of overweight and obesity was 27.8% in subsequently, REMs were performed. The pooled
the total sample calculated with the use of a REM calculated rate of obesity among boys was 9.8%

[95%CI:25.1-30.5%, Q=8.6, p<0.001, >=18.7%] [95%CI:7.3-12.3%, Q=7.4, p<0.001, ’=4.8%] and
and the respective one calculated by the sensitivity ~ 6.1% among adolescent girls [95%Cl:4.2-8%, Q=7.7,
analysis reached 27.1% [95%CI:25.4-28.7%, Q=".7, p<0.001, I’=22.4%]. The sensitivity analyses revealed
p<0.001, 1*=73.9%]. that 8.3% of boys [95%CI:7-9.5%, Q=5.2, p<0.001,

I’=61.3%] and 5.8% of girls [95%Cl:4.7-6.9%, Q=17.4,

Prevalence of overweight in each sex p<0.001, I’=73.1%], respectively, were obese during

Table 2 shows the prevalence of overweight, obesity the examined time frame.
and the combined prevalence for each sex. Both the
pooled and the sensitivity analyses retrieved a similar Combined prevalence of overweight and obesity
prevalence of overweight in boys. More precisely, the in each sex
pooled analysis revealed that 19.3% of adolescent As far as the combined prevalence of overweight

boys were overweight [95%CI:18.3-20.3%, Q=24.3, and obesity is concerned, the pooled produced preva-
p<0.001, I*’=71.2%] and the sensitivity analysis pro- lence for boys was 30.4% [95%CI1:29.1-31.7%, Q=8.4,
duced a prevalence of 20.9% [95%CI:18.9-20.3%, p<0.001, I’=16.8%] and the ratio calculated by the
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Table 2. Aggregated results of the pooled and sensitivity analyses of studies assessing the prevalence of overweight and obesity in Cypriot

adolescents (2000-2010)

Boys Girls
p
Weight Total _ 5% Cl Total _ 5% Cl between ~ _ 290 Cl
Analyses Status % n LowerUpper Q I* % n Lower Upper Q I» sexes OR Lower Upper
Obesity 98 6,081 73 123 74 48 6.1* 3886 42 80 7.7 224 0001 17 14 20
—  Overweight 193 6,081 183 203 243 712 17.1 3886 142 200 78 237 0001 13 12 14
ié Overweight
&~ including 304 6,081 29.1 31.7 84 168 23.6 3886 193 279 67 98 0001 15 13 16
obesity
Obesity 83 1,945 70 95 52 613 58 1956 47 69 74 731 0032 12 1.1 14
:‘E Overweight 20.9 1,945 189 203 0.7 0.0 186 1,956 167 205 58 657 0116 11 10 13
'z Overweight
& including 295 1945 271 319 0.7 0.0 254 1956 201 206 1.6 00 0001 12 11 14
obesity

*Significantly different compared to the sensitivity analysis (p <0.001). CI: Confidence Intervals; OR: Odds Ratios for boys; Q:

Cochrane’s Q statistic.

sensitivity analysis reached 29.5% [95%Cl1:27.1-31.9%,
Q=0.7, p<0.001, I*’=0%]. In girls, REMs were used
in the analyses and the combined prevalence of over-
weight and obesity was calculated as a pooled 23.6%
[95%CI:19.3-27.9%, Q=6.7, p<0.001, I*°=9.8%],
whereas the sensitivity analysis revealed 25.4% of
combined prevalence [95%CI:20.1-20.6%, Q=1.6,
p<0.001, I*=0%].

Comparisons between sexes

Between sexes, boys demonstrated a higher preva-
lence of obesity and overweight (p<0.001 for both)
compared to girls. According to the pooled analysis,
the odds ratio (OR) for overweight in adolescent
boys compared to girls was 1.3 (CI:1.2-1.4), whereas
for obesity OR was 1.7 (CI:1.4-2) (p<0.001 for both).
The boys exhibited 1.5 greater odds of being either
overweight or obese during adolescence compared
to girls (OR:1.5, CI:1.3-1.6). The sensitivity analyses
revealed lower odds for all examined parameters (OR
obesity:1.4, CI:1.1-1.8; OR overweight:1.1, CI:1-1.3;
OR overweight/obesity:1.2, CI:1.1-1.4).

Trend of the combined prevalence of overweight
including obesity during the years 2000-2010
Pooled cumulative analyses on the prevalence of
overweight including obesity in each sex are presented
in Table 3, using the eight and seven retrieved stud-

ies with boys’ and girls’ samples, respectively. Both
sexes demonstrated a slight increase apparent until
the year 2005. In boys, stabilization in the prevalence
of overweight/obesity was observed from the year
2005 and onwards, whereas girls experienced a slight
non-linear decrease.

DISCUSSION

According to the present analyses, a total of 8.5%
of Cypriot adolescents were obese during the years
2000-2010, 18.4% were overweight and 27.8% were
either overweight or obese. Between sexes, 6.4% of
girls and 9.8% of boys were considered obese during
adolescence, whereas 17.1% and 19.3%, respectively,
from each sex were considered overweight. Overall,
approximately 1/4 of girls and 1/3 of boys were ei-
ther overweight or obese. Data on the prevalence of
underweight are limited and research reporting the
prevalence of central obesity is scarce. It is difficult
to define the time point when the prevalence of ado-
lescent overweight started rising in the island, since
there are no available epidemiological studies prior to
the year 2000. However, for both sexes the combined
prevalence of overweight/obesity culminated during
the year 2005. From then and onwards the boys sta-
bilized their prevalence and the girls demonstrated
an irregular decrease.
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Table 3. Cumulative prevalence of overweight/obesity in Cypriot adolescent boys (a) and girls (b) (2000-2010)

a.Boys
Study name References | Time Cumulative statistics Cumulative Cumulative event rate (95% CI) Weight
point o . ~ . . . ) Relative

Lower limit Upperlimit  Z-Value pValue Total 035 017 000 017 035
Savvaetal, 2002 18 2000 0.254 0.315 12.058 0.000 237 /835 R ] 11.80
Savvaetal, 2008 19 2003 0.271 0.316 -16.090 0.000 471 /1609 [ ] 2315
Lazarou et al, 2008 20 2005 0.275 0.316 -17.500 0.000 574 /1945 [ ] 2811
Christaki, 2006 21 2005 0.290 0.327 -18.277 0.000 742 /2411 m 3558
Lavithi, 2007 22 2006 0.290 0.325 -19.749 0.000 854 /2784 B 41.03
Photiou, 2008 23 2007 0.293 0.317 -28.711 0.000 1748 /5738 - 84.37
Loucaides & Jago, 2008 24 2007 0.295 0.319 -28.702 0.000 1795 /5855 4] 86.32
Loucaides et al, 2010 25 2008 0.294 0.316 -31.188 0.000 2074 /6801 | 100.00
0.294 0316  -31.188 0.000 L
b. Girls
Study name References| Time Cumulative statistics A (959 C 7
y o - el e Comulative - Cumulative event rate (95% CI) ] - ;:Eﬁtz
Point limit | limit ZValue | p-Value Total 035 017 000 017 03% :
Savvaetal, 2002 18 2000 0211 0185 0239 -15.785 0.000 181 /859 - 15.25
Savvaetal, 2008 19 2003 0.247 0.180 0330 -5.382 0.000 397 /1610 — g 30.59
Lazarouetal, 2008 20 2005 | 0.254 0.206 0309 -7.758  0.000 490 /1956 —E— 47
Christaki, 2006 21 2005 0.258 0221 0299 -10.189 0.000 620 /2432 - 59.42
Lavithi, 2007 22 2006 | 0235 0189 0287 -8499 0.000 692 /2913 —— 73.33
Loucaides & Jago, 2008 24 2007 0.246 0202 0297 -8566 0.000 731 /3032 _._ B84.86
Loucaides etal, 2010 25 2008 0.236 0196 0282 -9.674 0.000 890 /3886 - 100.00
0236 01% 0282 -9674 0000 -

In Europe, the prevalence of childhood and adoles-
cent overweight appears to form a gradient, with the
countries situated on the lower latitudes presenting
the highest rates observed. Cyprus is geographically
situated at the lowest latitude of the continent, thus
the increased rates of overweight and obesity observed
in the present analysis provide further verification of
the gradient theory. It has been suggested that the
high prevalence of overweight observed in Southern
Europe might be the result of the hot climate, as
warm environments are associated with reduced
thermogenesis and increased sedentary behavior due
to the discomfort experienced when exercising in high
temperatures.? In confirmation of this obesogenic
climate effect theory, research in Cyprus has linked
childhood obesity with increased screen time and
other sedentary behaviors.”’

Several factors may contribute to the high preva-
lence of overweight, including a genetic predisposition,
which is confirmed by studies on Cypriot adults, half
of whom appear to be overweight/obese.” Unhealthy
dietary choices constitute another potential explana-
tion for the high prevalence of overweight/obesity,
as the majority of Cypriot children and adolescents
follow a diet of low quality.?® Additionally, bilateral
parental obesity has been shown to increase the

chances of offspring obesity by 18.1 times in adoles-
cent Cypriot boys.!8

Another factor contributing to the obesogenity
of an environment is urbanization.”® Living in urban
Cyprus has been found to affect dietary choices during
adolescence,” but data concerning the prevalence of
overweight appear conflicting. Loucaides® reported
that rural Cypriot girls exercise less and Christaki?!
added another finding by demonstrating higher mean
BMI in rural Cypriot adolescents compared to the ur-
ban inhabitants of Larnaka and Limassol cities. Savva
and his associates' compared the relative increase
in the prevalence of obesity during a 5-year period
and found a substantially higher increase in rural
adolescents (35.9%) compared with those living in
urban areas of Cyprus (8.7%). However, the CYKIDS
study failed to associate obesity with urbanization
in school children.” Therefore, the exact effect of
urbanization on adolescent obesity does not appear
to be clear-cut, as suggested by other researchers.*
Differing definitions as to what constitutes urban/rural
in each country and differences in the physical and
social environment of each study’s location further
cloud the obesity-urbanization issue.***!

Today, the number of studies assessing excess
in body weight according to the IOTF criteria is



Weight status of Cypriot adolescents

549

constantly increasing,*” but these do not necessarily
provide quality data. Although the WHO has aptly
put adolescent health in the spotlight,® data on the
prevalence of overweight/obesity during adolescence
in Europe appear scattered and heterogeneous.*
This creates the need for available high-quality data
objectively measuring overweight/obesity in national
representative samples of European adolescents.*? In
addition, the need for quality assessment of all stud-
ies assessing overweight and obesity is universal, 2203
as low quality studies either over- or under-estimate
the actual prevalence. An example of underestima-
tion of the prevalence of obesity is manifest in the
difference observed between pooled and sensitivity
analysis performed in the girls’ data from the results
herein. This problem can be addressed by performing
systematic reviews and meta-analyses on the preva-
lence of overweight in each country as well as in the
whole continent.

Both sexes demonstrated a slight increase in the
prevalence of overweight/obesity that peaked during
the year 2005. As data prior to the year 2000 do not
exist, it is possible that the first studies conducted
between the years 2000-2005 alarmed both the public
health sector and the parents and this augmentative
trend was halted. In addition, the characterization of
obesity as an epidemic also took place early during
the 2000’s.* These warnings produced immediate
policy options for responding to the growing obesity
challenge from the Cyprus Institute of Child Health®
and triggered the initiation of several community-
oriented interventions aiming to promote the adop-
tion of a healthy obesity-preventing lifestyle, like the
multi-centered European IDEFICS consortium,’ or
the Cypriot initiative of adopting a 15min work-out
every morning for school staff and pupils.** According
to the cumulative analyses, the combined prevalence
of overweight and obesity ceased spiraling during
the year 2005. Since then, a stabilization in preva-
lence has been observed among boys and a slight
decrease in girls; however, the overall prevalence is
still elevated and further interventions are needed in
order to combat the disease. During the year 2005,
the Cypriot Ministry of Health joined the European
Network for Health Education in Schools and since
the year 2006 structured protocols of health educa-
tion, including nutrition, have been adopted adopted

in schools throughout the country. Although we do
not have evidence of a direct impact of these health
education protocols, it is highly likely that the efforts to
ameliorate nutritional knowledge and correct the lack
of physical inactivity in adolescents have had an effect
on halting the increasing prevalence of overweight.

The present review also identified heterogeneity in
several aspects of the available data and lack of data
concerning the prevalence of abdominal obesity and
underweight, as reported by others.*** In fact, the
majority of studies report mean waist circumference
measurements instead of the prevalence of abdomi-
nal obesity and, as far as underweight is concerned,
researchers appear to underestimate the increased
prevalence observed especially in girls, and in their
majority do not distinguish between underweight and
normal body weight adolescents. Between pooled
and sensitivity analyses, a higher proportion of ado-
lescents were considered obese in the latter, showing
a compromised accuracy in the results published by
lower quality studies and adding more emphasis to
the need for high quality studies to be performed.
Heterogeneity was also observed in the age-range
defining adolescence and this produces problems
in comparing data. According to WHO,? the age
spectrum for adolescence ranges between 10 and 19
years; however, several researchers use convenient
samples with either wider or smaller age-ranges that
tend to either under- or over-estimate the actual
prevalence of overweight in the adolescent population.
In samples recruited from hospitals, adolescence is
often defined according to the Marshall and Tanner
stages, ¥ a classification often conflicting with the
proposed WHO age-range.

Compendiously, the present study demonstrated
high rates of overweight and obesity among Cypriot
adolescents during the decade 2000-2010. Overall,
this study shows that we are in need of quality studies
also calculating the prevalence of underweight and
abdominal obesity as such data are either missing or
limited. Additionally, school-based structured nutri-
tion and physical activity education programs including
parental involvement should be continued in order
to ensure a healthier adolescent and future adult
population. Due to the lack of similar studies across
Europe, comparisons of the present findings are not
feasible. In addition, it is suggested that systematic
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reviews and meta-analyses should be performed in
more European countries in order to obtain objective
data on the prevalence of overweight/obesity among
different age groups.
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