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Abstract

Background: The extent of the obesity epidemic among 
youth is an important public health statistic which pro-
vides an indication of the future burden of non-commu-
nicable diseases. Many developing countries, including 
Albania, do not have systematic and repeated monitoring 
systems in operation.
Methods: The Balkan Survey of Inactivity in Children study 
is a population-based cross-sectional survey including 
Albanian children living in the four Balkan nation-states 
of Albania, Kosovo, FYR Macedonia and Montenegro. In 
total, 19,850 children from 49  schools were approached. 
The LMS method was used to provide body mass index 
(BMI), height, weight and waist circumference reference 
centiles for boys and girls. The World Health Organisation 
(WHO) and International Obesity Task Force (IOTF) age- 
and sex-specific BMI cut-points were applied to evaluate 
adiposity levels.
Results: A sample of 18,460 participants aged 6–16 years 
old was available for creation of the BMI for age and sex 
reference centiles. The prevalence of overweight (includ-
ing obesity) in the full sample was 21% (95% CI: 20%–21%) 
according to IOTF cut-off points and 28% (95% CI: 28%–
29%) at WHO cut-off points. Overweight/obesity levels 
where higher in boys than in girls irrespective of the cut-off 
points applied (p < 0.001). Noticeable between-country 

differences were observed with a prevalence of over-
weight/obesity of 40% (95% CI: 38%–42%) in Montenegro 
but only 20% (95% CI: 19%–21%) in Kosovo (WHO cut-off 
points).
Conclusions: Overweight/obesity is highly prevalent in 
Albanian children and adolescents. The apparent sex and 
country differences may inform public health actions.

Keywords: anthropometry; LMS; public health monitor-
ing; reference centiles; survey.

Introduction
The global burden of paediatric obesity has increased from 
below 1% in 1975 to affecting an estimated 5.6% of girls and 
7.8% of boys in 2016 [1]. Population-wide excess weight 
gain is attributed to a combination of factors from both 
ends of the energy-balance equation; low physical activity 
levels of contemporary populations [2] and excess intake 
of calories from particularly non-essential and processed 
energy sources [3, 4]. Changes in prenatal, epigenetic and 
microbiome exposure over time may also contribute to sus-
ceptibility to excess weight gain of individuals [5–7]. While 
some higher-income countries may have halted or attenu-
ated the rise in selected non-communicable diseases risk 
factors [1, 8] trends are still going upwards in many devel-
oping countries. Many developing countries are undergo-
ing a rapid transition involving relocation of a substantial 
part of the population from rural areas into major urban 
settlements. This transition is associated with increased 
adiposity [9] which, if not appropriately managed, will 
lead to economic costs from obesity-associated comorbidi-
ties that are unbearable for countries in need of economic 
growth to improve living standards for their populations.

Monitoring of population trends in body mass index 
(BMI) is an important tool for assessing anthropomet-
ric development, for informing on the effects of estab-
lished health-promoting initiatives and for guiding new 
policy formulation. Unfortunately, while methodologi-
cally strong and repeated surveys are implemented in 
many affluent societies, availability of repeated data on 
population health metrics is less abundant in develop-
ing countries. Governments and national and interna-
tional stakeholders thus have very little data to guide their 
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efforts. Albania is an upper-middle income country which 
in 2016  was indexed as having the 90th gross national 
income per capita [10]. The country is in economic growth 
[10] which is associated with increasing population levels 
of BMI up until a relatively high per capita gross domes-
tic product is reached [9]. Recent and future changes in 
obesogenic behaviours of this population may thus be 
expected. Additionally, neighbouring countries include 
Italy and Greece which face some of the heaviest burdens 
of paediatric obesity in Europe [1]. Previous anthropomet-
ric surveys including Albanian youth [11, 12] have covered 
only selected age groups (7–10 years and 15–19 years), have 
not characterised the entire distribution of the data (i.e. 
provided only selected prevalence estimates), and have 
not included an assessment of waist circumference which, 
in adults, may have stronger prognostic performance for 
type 2 diabetes risk prediction than BMI [13]. Additionally, 
at the population-level there may be changes in abdomi-
nal girth over time despite stable BMI levels [14]. Thus, 
the aim of this study was to (1) provide an anthropometric 
reference for subsequent trend monitoring and (2) investi-
gate the magnitude of overweight and obesity in the Alba-
nian school-aged (6–16 years) population.

Subjects and methods
The included data are part of the Balkan Survey of Inactivity in Chil-
dren (BASIC) and collected during 2013–2015. BASIC is a population-
based cross-sectional survey of Albanian children living in the four 
Balkan nation-states of Albania, Kosovo, FYR Macedonia and Mon-
tenegro. The study aimed at recruiting a large sample of Albanian 
children in these nations. In Albania, recruitment of participants 
was based on several steps. First, four of 11 prefectures (not consid-
ering the capital region of Tirana which was purposely selected for 
inclusion) were randomly selected based on a random number table. 
Second, one city from each prefecture was randomly selected from a 
pool of four to six selected (larger) cities from each of these regions. 
From these five cities, schools having at least three parallel grades 
and including all mandatory years of schooling (kindergarten to 9th 
grade) were randomly selected. At these schools, a random selection 
of classes from each grade-level was finally approached. In Kosovo 
(where the majority of the population is of Albanian decent) an iden-
tical approach was employed except five cities/municipalities were 
randomly selected from all parts of the country (no randomisation at 
the level of prefectures). In Montenegro and FYR Macedonia (where 
the Albanian population is a minority) five cities/villages with an 
 Albanian majority population were approached and schools ran-
domly selected from these cities. The source population in Montene-
gro and FYR Macedonia are those attending schools with Albanian as 
the primary instructional language. A total of 19,850 children (50% 
girls) aged 4.7–16.5 years were approached. Based on available cen-
sus data (from different sources and using different reference years) 
the analytical sample corresponded to approximately 2.4% [15], 
1.5% [16], 4.9% [17] and 43% [18] of the target population in Albania, 

Kosovo, FYR Macedonia and Montenegro, respectively. The project 
was approved by the Sports University of Tirana. Participants pro-
vided verbal consent.

Data collection and data management

Anthropometrical assessment was performed at schools by trained 
staff following standardized procedures. Participants were measured 
barefoot and wearing sports clothing. Female staff performed the meas-
urements of female participants. Height and weight were measured 
using a digital stadiometer/scale (Health O Meter Professional 500KL, 
Health O Meter Products Inc., Bedford Heights, OH, USA). Height was 
measures to the nearest 0.1 cm and weight was measured the nearest 
0.1 kg. Waist circumference was measured to the nearest 0.1 cm at the 
midpoint between the lowest rib and the iliac crest using a measure-
ment band. One assessment was made for all variables. BMI was cal-
culated as weight (kg)/height (m) squared. BMI status was determined 
using both International Obesity Task Force (IOTF) [19] and World 
Health Organisation (WHO) [20]  cut-off points. Both of these widely 
used references account for BMI variation due to age and sex. Data was 
manually screened for implausible values which led to exclusion of 23 
observations for weight, 34 observations for waist circumference and 
54 observations for height. After calculation of BMI, a further 34 obser-
vations were dropped as the BMI was below 12 kg/m2. This was con-
sidered unlikely (i.e. error in one or more measurements) or indicating 
extreme malnutrition. The dropped observations amounted to <0.5% of 
the included data.

Statistical analysis

Reference curves were created based on the LMS method [21, 22] using 
the software LMSchartmaker (LMS Pro version 1.16, Institute of Child 
Health, London, UK). The LMS method summarizes the distribution 
of the dependent variable by its median (M) and coefficient of varia-
tion (S), plus a measure of skewness based on the Box-Cox power (L) 
required to transform the data to normality. These three quantities 
depend on age and sex and are modelled using penalised likelihood as 
cubic splines by non-linear regression. L values of 1 indicate absence of 
skewness in the distribution, while 0 is the log transformation and −1 
is the invers transformation (more skewed than log-normal). A normal 
distribution is assumed following LMS transformation. When a varia-
ble follows a normal distribution z-scores can be used interchangeably 
with centiles. Therefore, using L, M and S values, a dependent variable 
(y) can be converted to z-scores using the formulas:

L
y
Mz , L 0
LS

 
  

= ≠

e
ylog
Mz , L 0

S

 
  

= =

And to centiles using the formula:

1/Lc M(1 LSz)= +

L, M and S parameters were exported at 0.5 year intervals 
for each sex. Based on these quantities, smoothed centiles curves 
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corresponding to the 3rd, 10th, 25th, 50th, 75th, 90th, and the 97th 
 percentiles were calculated for height, weight, BMI and waist circum-
ference for each sex. At least 200 observations in each 0.5 year sex-
age group were required to include the year-sex cell in LMS analysis 
[23]. Goodness of fit was examined using worm-plots [24] and by 
 examining empirical vs. observed centiles (e.g. 97th centile included 
97% of observations). For each dependent variable we identified the 
number of smoothing parameters for L, M and S which gave the best 
possible fit ( lowest deviance) based on the generalized Akaike’s infor-
mation criteria (GAIC (3)) and still created smooth centile curves (i.e. 
did not over-fit the curves). Chi-squared (χ2) tests were used to compare 
the prevalence of overweight and obesity between boys and girl and 
between the four countries. Confidence intervals (CI) for prevalence 
data were calculated using logit-transformation. We also calculated 
the odds ratio (OR) of overweigh/obesity (combined) by country using 
a mixed effects logistic regression model including age and sex and 
taking clustering at the school-level into account. Albania was used 
as the reference. IOTF cut-points were implemented using the Stata 
macro zanthro [25] and WHO cut-points were implemented using the 
WHO Anthro macro [26].

Results
Information on anthropometric data was available in 
18,448 (waist circumference) to 18,512 (weight) individu-
als. The sample-size for BMI was 18,460. Of the 19,850 
invited, 297  had declined participation, 419  were not 
included as their sex-age group was too small (covering 
six cells) and 537 had no information on either age, sex 

or any anthropometric variable. The sample was between 
6.3 and 15.7 years old and originated from 23 schools in 
Albania (n = 9799), 10 in Kosovo (n = 4211), 10 in FYR 
Macedonia (n = 2902) and six in Montenegro (n = 1685). 
Table  1 presents the age and sex distribution of the 
sample stratified by country. Age-and-sex specific L, M, 
S and smoothed centile values for BMI are presented in 
Tables 2 and 3. The nominal performance of the smoothed 
curves at the extreme percentiles was satisfactory with 
3 and 1 excess boys per 1000 being classified ≤3rd and 
≥97th percentiles, respectively. For girls, the nominal 
performance was perfect at the 3rd percentile while one 
additional girl per 1000 would be classified as ≥97th per-
centile. Sex-specific BMI-for-age curves at seven centiles 
are presented as Figure S1 in the Supplementary file. The 
values of L (skewness) are consistently between −2.5 and 
−1 for both genders indicating substantial right-skewness 
(more skew than the inverse transformation) which is in 
agreement with other surveys [19, 27–29]. The values of S 

Table 1: Age and sex distribution by country.

  Albania 
(n = 9799)

  Kosovo 
(n = 4211)

  Macedonia 
(n = 2902)

  Montenegro 
(n = 1685)

Age, yearsa   10.9 (2.6)  10.8 (2.5)  10.6 (2.4)  11.1 (2.3)
Sex (% girls)   50  50  50  47

aMean (standard deviation).

Table 2: Age-specific L, M, S and smoothed percentile values of BMI for boys of Albanian descent in the BASIC 2013–2015 survey.

Age L S 3rd 10th 25th 50th (M) 75th 90th 97th Cell size (n)

6.5 −2.629 0.114 13.5 14.1 14.9 16.00 17.4 19.2 21.9 341
7 −2.544 0.119 13.5 14.2 15.0 16.15 17.7 19.6 22.5 443
7.5 −2.454 0.124 13.6 14.3 15.1 16.30 17.9 19.9 23.0 519
8 −2.354 0.129 13.6 14.3 15.2 16.48 18.2 20.3 23.7 492
8.5 −2.245 0.135 13.7 14.4 15.4 16.69 18.5 20.8 24.3 457
9 −2.134 0.141 13.7 14.5 15.5 16.93 18.8 21.2 25.0 517
9.5 −2.025 0.145 13.8 14.7 15.7 17.17 19.2 21.7 25.6 505
10 −1.921 0.150 13.9 14.8 15.9 17.42 19.5 22.1 26.1 622
10.5 −1.825 0.153 14.0 15.0 16.1 17.69 19.8 22.6 26.6 581
11 −1.739 0.156 14.2 15.1 16.3 17.96 20.2 22.9 27.0 563
11.5 −1.665 0.157 14.3 15.3 16.5 18.22 20.5 23.3 27.4 501
12 −1.600 0.158 14.5 15.5 16.8 18.52 20.8 23.6 27.7 558
12.5 −1.546 0.157 14.8 15.8 17.1 18.86 21.2 24.0 28.0 591
13 −1.506 0.156 15.1 16.2 17.5 19.24 21.6 24.4 28.3 525
13.5 −1.481 0.153 15.4 16.5 17.8 19.58 21.9 24.7 28.5 541
14 −1.464 0.149 15.7 16.8 18.1 19.86 22.2 24.9 28.5 488
14.5 −1.451 0.146 16.0 17.0 18.3 20.11 22.4 25.0 28.6 444
15 −1.439 0.143 16.2 17.3 18.6 20.35 22.6 25.2 28.6 354
15.5 −1.428 0.140 16.4 17.5 18.8 20.57 22.8 25.3 28.6 224

Age-groups correspond to ±0.25 years. For example, 6.5 years refers to 6.25–6.75 and so forth. BMI, body mass index; BASIC, Balkan Survey 
of Inactivity in Children.
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Table 3: Age-specific L, M, S and smoothed percentile values of BMI for girls of Albanian descent in the BASIC 2013–2015 survey.

Age L S 3rd 10th 25th 50th (M) 75th 90th 97th Cell size (n)

6.5 −2.422 0.114 13.2 13.9 14.7 15.74 17.1 18.9 21.3 370
7 −2.374 0.118 13.3 13.9 14.8 15.88 17.3 19.2 21.8 425
7.5 −2.322 0.122 13.3 14.0 14.9 16.02 17.6 19.5 22.2 496
8 −2.265 0.126 13.4 14.1 15.0 16.17 17.8 19.8 22.7 450
8.5 −2.200 0.130 13.4 14.2 15.1 16.32 18.0 20.1 23.2 478
9 −2.123 0.134 13.5 14.2 15.2 16.49 18.2 20.4 23.7 495
9.5 −2.024 0.139 13.5 14.3 15.3 16.70 18.5 20.8 24.3 595
10 −1.899 0.145 13.6 14.5 15.5 16.97 18.9 21.3 24.9 594
10.5 −1.745 0.150 13.8 14.7 15.8 17.30 19.3 21.9 25.5 553
11 −1.567 0.155 13.9 14.9 16.1 17.68 19.8 22.4 26.1 532
11.5 −1.375 0.158 14.1 15.1 16.4 18.10 20.3 22.9 26.5 514
12 −1.209 0.160 14.4 15.5 16.8 18.57 20.8 23.5 27.0 566
12.5 −1.094 0.160 14.7 15.8 17.2 19.05 21.4 24.0 27.5 558
13 −1.023 0.158 15.0 16.2 17.6 19.50 21.8 24.5 27.8 558
13.5 −0.999 0.155 15.4 16.6 18.0 19.90 22.2 24.8 28.1 497
14 −1.015 0.150 15.8 17.0 18.4 20.26 22.5 25.1 28.2 471
14.5 −1.060 0.144 16.2 17.4 18.7 20.57 22.8 25.3 28.3 428
15 −1.123 0.139 16.6 17.7 19.1 20.83 23.0 25.4 28.4 406
15.5 −1.194 0.134 16.9 18.0 19.3 21.07 23.2 25.5 28.4 208

Age-groups correspond to ±0.25 years. For example, 6.5 years refers to 6.25–6.75 and so forth. BMI, body mass index; BASIC, Balkan Survey 
of Inactivity in Children.

Table 4: Sex-stratified prevalence (%) of thinness, overweight and obesity using WHO and IOTF cut-offs for countries combined and 
stratified by country.

Boys Girls

Thin Nw Ow Ob Thin Nw Ow Ob

WHO cut-off points
 Countries combined 1.9 66.6 18.8 12.8 2.0 73.4 17.8 7.0

1.7, 2.2 65.6, 67.5 18.0, 19.6 12.1, 13.5 1.7, 2.3 72.4, 74.2 17.0, 18.5 6.5, 7.5
 Albania 1.5 65.6 19.8 13.1 1.6 72.7 18.5 7.2

1.2, 1.9 64.3, 67.0 18.7, 21.0 12.2, 14.1 1.2, 2.0 71.5, 74.0 17.5, 19.7 6.5, 7.9
 Kosovo 2.8 74.5 14.9 7.8 2.3 80.5 13.4 3.8

2.2, 3.6 72.6, 76.4 13.4, 16.5 6.7, 9.0 1.7, 3.0 78.8, 82.2 12.0, 14.9 3.1, 4.7
 FYR Macedonia 2.5 66.3 18.3 12.9 3.0 69.9 19.2 7.9

1.8, 3.4 63.8, 68.7 16.4, 20.4 11.3, 14.7 2.3, 4.1 67.5, 72.2 17.2, 21.3 6.6, 9.4
 Montenegro 1.5 53.5 22.8 22.2 1.5 64.5 21.3 12.6

0.8, 2.5 50.2, 56.8 19.6, 25.0 19.6, 25.0 0.9, 2.7 61.1, 67.8 18.6, 24.3 10.5, 15.2
IOTF cut-off points
 Countries combined 7.1 70.3 16.5 6.2 9.5 71.6 14.7 4.2

6.6, 7.6 69.3, 71.2 15.7, 17.2 5.7, 6.7 8.9, 10.1 70.6, 72.5 14.0, 15.4 3.8, 4.7
 Albania 5.9 70.6 17.4 6.1 7.8 72.7 15.3 4.2

5.3, 6.6 69.3, 71.9 16.3, 18.5 5.5, 6.8 7.1, 8.6 71.4, 74.0 14.3, 16.3 3.7, 4.8
 Kosovo 10.0 74.9 11.6 3.6 11.6 76.0 9.8 2.6

8.8, 11.4 72.9, 76.7 10.3, 13.0 2.9, 4.5 10.3, 13.0 74.2, 77.8 8.6, 11.1 2.0, 3.3
 FYR Macedonia 8.9 68.5 15.5 7.1 13.1 64.8 17.2 4.9

7.5, 10.4 66.1, 70.9 13.7, 17.4 5.9, 8.6 11.4, 14.9 62.3, 67.2 15.3, 19.2 3.9, 6.1
 Montenegro 4.1 60.6 24.5 10.8 8.1 65.3 19.0 7.7

3.0, 5.7 57.3, 63.7 21.8, 27.5 8.9, 13.0 6.3, 10.2 62.8, 68.5 16.4, 22.0 6.0, 9.8

Overweight category does not include obese children. Thin, thinness; Nw, normal weight; Ow, overweight; Ob, obesity; IOTF, International 
Obesity Task Force; WHO, World Health Organisation.
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(coefficient of variation) show a curvilinear progression 
with age and peaks at around 0.16 at roughly 12 years of 
age. This pattern, although with some variation in peak 
values and timing, is also similar to other surveys [19, 
27–29]. Centiles, L and S values for height, weight and 
waist circumference are presented in 0.5-year intervals in 
 Supplementary Tables S1–S6 in the Supplementary file.

The median (25th to 75th percentile) z-score of the 
combined sample on the 2007 WHO growth reference was 
0.28 (−0.44, 1.12). The prevalence of overweight/obesity 
in the full sample was 28% (95% CI: 28%, 29%) accord-
ing to WHO cut-off points and 21% (95% CI: 20%, 21%) 
when applying the IOTF cut-off points. Of these, 9.9% 
(95% CI: 9.5%, 10.3%) were obese with WHO cut-off points 
while 5.2% (95% CI: 4.8%, 5.5%) were obese using IOTF 
cut-points. The highest prevalence of overweight/obesity 
at 40% (95% CI: 38%, 42%) was observed in Montenegro 
and the lowest 20% (95% CI: 19%, 21%) was observed in 
Kosovo (both WHO cut-off points). Differences in preva-
lence estimates between countries were statistically sig-
nificant (p < 0.001) at both WHO and IOTF definitions. 
Similarly, the difference between boys and girls was sta-
tistically significant at both cut-off points (p < 0.001), with 
32% (95% CI: 31%, 32%) of boys and 25% (95% CI: 24%, 
26%) of girls overweight/obese at WHO cut-off points and 
22% (95% CI: 22%, 23%) of boys and 19% (95% CI: 18%, 
20%) of girls overweight/obese at IOFT cut-off points. 
Prevalences of thinness, normal weight, overweight and 
obesity according to IOTF and WHO cut-off points com-
bined and stratified by country are shown in Table 4. 
Using children living in Albania as reference the OR for 
overweight/obesity defined using WHO cut-off points was 
0.7 (0.6, 0.8), 1.1 (0.8, 1.4), and 1.8 (1.2, 2.5) for children 

living in Kosovo, FYR Macedonia and Montenegro, respec-
tively. Identical ORs, but with slightly larger CIs, were 
observed using IOTF cut-off points (Table 5). The odds of 
overweight/obesity increased slightly with age under the 
WHO cut-off points (OR: 0.98, 95% CI: 0.97, 0.995) but not 
when applying IOTF cut-points. Figures S2–S5 in the Sup-
plementary file presents overweight and obesity preva-
lence estimates for each 0.5 year age group.

Discussion
This large population-based sample of children and ado-
lescents aged 6–16  years of Albanian decent from four 
Balkan nation States provides a comprehensive anthropo-
metric reference which is valuable for monitoring of long-
term trends in overweight and obesity in a region without 
a strong history of large-scale health-monitoring systems. 
Additionally, we provide data on the extent of the obesity 
epidemic, which can be used to facilitate the prevention 
and control of overweight and obesity in these populations.

Previous surveys have reported the prevalence of over-
weight and obesity was 13.9% and 7.7% using WHO and 
11.1% and 3.3% using IOTF cut-off points in a nationally 
representative sample of 5810 6–9 year olds participat-
ing in the 2013 Albanian contribution to the WHO Euro-
pean Childhood Obesity Surveillance Initiative (COSI) 
[12, 30]. Similar to the present report, the COSI survey 
identified a higher prevalence of particularly obesity in 
boys than in girls. The estimates from the BASIC survey 
(18.2% overweight and 9.9% obese using WHO cut-off 
points and 15.6% overweight and 5.2% obese using IOTF 
cut-off points, respectively) are thus higher than the COSI 
estimates. When comparing directly with 6–9 year olds 
from Albania (i.e. not considering Montenegro, FYR Mac-
edonia and Kosovo) the prevalence (using WHO cut-off 
points) of overweight was 19.9% while 12.7% were obese 
(data not shown). These data sources were collected only 
a few years apart and differences are thus more likely 
explained by systematic differences between samples 
or from random variation than by any time trends. The 
2008/2009 Albanian Demographic and Health Survey 
included measurement of height and weight but unfor-
tunately applied inappropriate adult BMI cut-off points 
(≥25 and ≥30 for overweight and obesity, respectively) 
to youth aged 15–17  years resulting in underestimated 
age-sex appropriate prevalence estimates (for example, 
overweight is indicated in a 15 year old boys when the 
BMI is exceeding 23.29 kg/m2 using IOTF cut-off points). 
The survey reported a total prevalence of BMI ≥25 of 7.9% 

Table 5: Results of logistic regression models estimating odds ratio 
of overweight/obesity.

 
 

WHO cut-points 
 

IOTF cut-points

Odds 
ratio

  95% 
Confidence 

interval

Odds 
ratio

  95% 
Confidence 

interval

Country
 Albania   1    1 
 Kosovo   0.67  0.55, 0.81  0.65  0.53, 0.80
 Macedonia   1.06  0.79, 1.42  1.14  0.82, 1.57
 Montenegro   1.76  1.23, 2.52  1.81  1.22, 2.67
Age, years   0.982  0.969, 995  1.00  0.99, 1.02
Sex
 Boys   1    1 
 Girls   0.70  0.66, 0.75  0.79  0.74, 0.85

Models includes a random-effect at the school-level. IOTF, 
International Obesity Task Force; WHO, World Health Organisation.
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and 20.5% in girls and boys aged 15–19 years, respectively. 
These observations reiterate apparent differences in the 
extent of excess weight-gain between Albanian boys and 
girls. These differences are also observed in adulthood 
albeit overweight and obesity is highly prevalent in both 
adult males and females with more than half the Albanian 
population above 30 years of age being at least overweight 
[11]. Compared to these surveys we were able to include a 
broader age-span but did not identify a strong tendency 
towards a greater burden of overweight/obesity with 
advancing age. This suggests preventive strategies should 
be implemented already in early childhood.

Other investigations in the south-east European 
region are in agreement with the findings of the BASIC 
survey. A 2015 nationally representative survey of 4891 
Serbian 6–9-year-old children reported (using IOTF cut-off 
points) overweight and obesity prevalences at 16.2% and 
6.9%, respectively [31]. These figures are roughly com-
parable to our pooled Albanian data. Noticeably, in the 
Serbian data there was little indication of gender dif-
ferences which indicates some determinants of excess 
weight gain are culturally or structurally distinct despite 
the close geographical connection and shared cultural 
history. In 2744 Macedonian 7 year olds, the prevalence 
(using WHO cut-off points) of overweight and obesity was 
34.0% and 18.2% in boys and 27.4% and 12.1% in girls. 
These estimates are much higher than those observed in 
Macedonian children of Albanian decent in this study but 
confirm the gender difference and that substantial differ-
ences in the extent of paediatric obesity exist between 
countries with close geographical proximity. This speaks 
to the need for identifying specific as well as general 
determinants of obesity within countries. For compari-
son purposes Table 6 presents an overview of the extent 
of overweight in 18 European countries participating in 
the 2012/2013 COSI survey [32]. In the BASIC survey the 
least obesity-affected country was Kosovo. The preva-
lence of obesity (WHO) at 5.8% suggests Albanians in 
Kosovo are among the least obesity-affected European 
populations while Albanians in Montenegro (prevalence 
at 17.7%) rank among the most obesity-affected popula-
tions such as Greece, Italy, Spain and Portugal [33]. Iden-
tification of structural, cultural or biological reasons 
for these substantial differences within the Albanian 
population is unfortunately not possible from our data. 
These noticeable differences do however lend indirect 
support to the importance of behavioural determinants 
at either the individual or societal level. Taken together, 
this study, in combination with other reports including 
data based on self-reported height and weight such as the 
Health Behaviour in School-aged Children (HBSC) study 

suggests overweight and obesity are highly prevalent in 
south-east European youth [33, 34]. The HBSC surveys 
additionally suggest a rapid increase (earliest HBSC data 
is from 2002) has occurred in these countries, albeit from 
a relatively low level. Systematic monitoring of trends in 
the Albanian populations, as well as other countries in 
the region, is therefore needed to predict future obesity-
related morbidities.

The provision of exact BMI cut-offs across several 
centiles from our survey (and information to calculate 
BMI at every desired centile) allows for monitoring of 
BMI gains across the entire BMI distribution. These data 
thus allows for a more detailed evaluation of potential 
population gains in BMI over time than is provided by the 
number of overweight/obese youth in isolation. However, 
the data does not serve as an anthropometric standard 
and should only be considered as a source of reference. 
The “optimal” range of BMI-for-age is unidentified and 
as the level of overweight/obesity in south-east European 
countries has risen within the last decades, it is likely that 
the calculated centiles are based on a population includ-
ing a non-trivial number of children with suboptimal (for 
health) BMIs.

The presented data and results and should be inter-
preted in the light of the following limitations. While 
included regions in Albania and Kosovo were randomly 
selected, all cities/municipalities were not included in 

Table 6: Prevalence (%) of overweight (WHO, including obesity) 
among 6–9 year old children in European countries participating in 
the Childhood Obesity Survey Initiative (COSI).

Country Boys Girls

Belgium 21 22
Bulgaria 30 27
Czechia 23 20
Greece 45 43
Ireland 28 27
Italy 44 39
Lithuania 26 22
Latvia 25 21
Malta 33 33
Norway 24 24
Portugal 33 33
Republic of Moldova 19 13
Romania 28 23
San Marino 42 33
Slovenia 30 27
Spain 45 41
FYRO Macedonia 28 26
Turkey 25 23

Adapted from [32]. Prevalence are weighted averages when 
multiple age groups were reported separately. WHO, World Health 
Organisation.
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the sample-frame. Likewise, for practical reasons, only 
schools with at least three parallel graded were sampled. 
Thereby the data, although based on a substantial sample 
size, may not be completely representative of the respec-
tive countries. In comparison with results from the COSI 
survey covering a limited age-span the results were some-
what higher and identified a gender gradient in over-
weight/obesity. We do not possess data to verify that our 
sample has a comparable distribution of demographic 
characteristics as the rest of the population. The data 
from Montenegro and FYR Macedonia is based solely on 
communities identifying as Albanian and should not be 
used to infer on the totality of the obesity situation in 
these countries. As the sampling methodology differed 
between countries our between-country estimates should 
be interpreted with some caution. Only a single assess-
ment of each variable was made. This is likely to present 
the largest influence on our data on waist circumference 
while electronical recordings of weight should be unaf-
fected. Our smoothing procedure did not include model-
ling of kurtosis [35] which could reduce performance of our 
centiles particularly at the extremes. BMI is a measure of 
weight in relation to height and not adipose tissue per se. 
Thus, two children with very different body compositions 
could have identical BMIs. This could result in meaningful 
populations trends being missed if excess adipose tissue 
accumulation was offset (in BMI) by lower lean mass. This 
could be possible as a consequence of declining physical 
activity levels.

In a population-based sample of more than 18,000 
Albanian children and adolescents from four Balkan 
nation-states we observed high levels of overweight and 
obesity suggesting future societal challenges based on 
obesity-associated morbidity. Substantial differences 
were noted between these neighbouring countries. The 
data provided may serve as a reference for subsequent 
surveys and thus provide the basis for important infor-
mation on anthropometric trends that can facilitate the 
prevention and control of overweight and obesity in these 
populations.
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