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Abstract 
The WHO Regional Office for Europe has established the Childhood Obesity Surveillance Initiative in more than half the 
countries in the Region for routine monitoring of the policy response to the emerging obesity epidemic. The aim of the 
Initiative is to measure trends in overweight and obesity in children aged 6.0–9.9 years to get a clear understanding of 
the epidemic and to allow inter-country comparisons. This document outlines the common protocol agreed for use in 
the Initiative.
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Summary
At the first consultation with Member States (Copenhagen, October 2005) before the WHO European Ministerial Con-
ference on Counteracting Obesity (Istanbul, 15–17 November 2006), it was recognized that standardized, harmonized 
surveillance systems were required as a basis for policy development in the WHO European Region. As a follow-up to 
this recommendation, the nutrition, physical activity and obesity programme of the WHO Regional Office for Europe es-
tablished a childhood obesity surveillance system in the Region.

The aim of the system is to measure routinely trends in overweight and obesity in primary schoolchildren, in order to 
form a correct understanding of the epidemic in this population group and to permit intercountry comparisons within 
the European Region.

Although each country is free to find a system suitable to its circumstances, it is imperative that data be collected ac-
cording to an agreed, common protocol and that they include the stipulated core items. The system is designed to be 
as simple as possible and should not demand a major investment of public resources. There is no intention to replace 
health, anthropometric and dietary surveillance systems that are already in place or planned; on the contrary, the sys-
tem should be integrated within them, if possible.

The target group is the national population of primary schoolchildren aged 6.0–9.9 years. Once a nationally representa-
tive sample of primary schools has been selected, these schools may remain national sentinel sites for repeated mea-
surements at defined intervals. Alternatively, countries may choose to select a new nationally representative sample 
of schools at each round. A final effective sample size of 2800 children per age group (6.0–6.9, 7.0–7.9, 8.0–8.9 and 
9.0–9.9 years) is determined for each round. Information is collected on two mandatory forms (child and school) and 
one optional form (family). The two mandatory forms contain some core variables (weight, height, age and sex) and 
some voluntary variables.  The anthropometric measurements are taken by examiners who are trained and standardized 
according to the common protocol.

Each country is responsible for conducting and funding national data collection and for identifying an institute responsi-
ble for national coordination. WHO is responsible for preparing protocols, international coordination of the surveillance 
initiative, data analysis at European level and facilitating meetings of investigators. Each participating country signs a col-
laborative arrangement with WHO, declaring that a copy of the cleaned data file will be sent to the Regional Office with 
a detailed report of the data cleaning procedures. Data are analysed both at country level by the national coordinating 
team and at European level (common cross-country analyses) by the surveillance initiative investigators team.

A first round of data collection took place during the school year 2007–2008, a second during the school year 2009–
2010 and a third during the school year 2012–2013. These will be followed by the fourth round in the school year 
2015–2016.

Table 1 lists the core and optional items for each of the sections of this protocol. The core items are mandatory for the 
participating countries. The optional items are voluntary and additional to the core items.

Table 1. Core and optional items in the protocol

Section Core (mandatory) items Optional (voluntary) items

Study design Semi-longitudinal design with repeated 
cross-sectional samples

Prospective cohort design with one fol-
low-up of the initial sample after two 
years, repeated by rounds every three 
years

Site and setting Primary schools

Sentinel sites or new sample of schools at 
each round

—

All primary schools in the country

Study population and 
subjects

One or more of the following age groups: 
6.0–6.9, 7.0–7.9, 8.0–8.9 or 9.0–9.9 years

Other age groups
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Section Core (mandatory) items Optional (voluntary) items

Sampling design Nationally representative sample

Cluster sampling of schools or classes

—

—

Final effective sample size Per age group: about 2800 children All children in the respective age group in 
a country

Data collection form Child’s record form (examination)

School record form

Family’s record form (self-reporting)

Variables Child characteristics: child identification 
number, date of birth or age, sex, urban-
ization grade  of residence, indication of 
breakfast, date and time of measurement, 
child’s assent to measurement of  weight 
and height, child anthropometric measure-
ments, clothes worn when measured, exam-
iner’s code

School characteristics: school’s identification 
number, respondent’s function at school, 
number and grades of classes sampled, 
numbers of registered, absent and mea-
sured children per class and refusals

School environment: existence of outdoor 
playground areas, existence of indoor gym, 
mandatory physical education, minutes of 
physical education per class, nutrition edu-
cation in curriculum, initiatives or projects 
to promote healthy lifestyle, availability of 
food and beverage items at school, school 
canteen facility existence, access to vending 
machines, food advertising or marketing 

Child characteristics: name, age in 
months, place of residence, postal code, 
population size, region or municipality, ex-
act time of measurement, reasons for re-
fusing measurement, second height mea-
sure, average height, waist circumference, 
hip circumference, associated co-morbid 
conditions, dietary intake patterns, physi-
cal activity and inactivity patterns, family’s 
socioeconomic characteristics

School characteristics: name, postal code, 
geographical area

 
 
 
Detailed school environment: active play 
in extreme weather conditions, outdoor 
playground area use and indoor gym use 
outside school hours, sports or physical 
activities organized by school outside 
school hours, children attending sport ac-
tivities, availability of school bus transport, 
parents perceptions on safety of walking 
and bicycling routes to school, access to 
shop or cafeteria for purchase of foods 
and beverages in school

Translation Translation of original English data collection 
forms into local language and back-transla-
tion into English

—

Administration Examiners administer the child’s record 
form and take anthropometric measure-
ments according to the protocol

—

Measurement instru-
ments

Same instruments in each country in accor-
dance with the requirements

—

Calibration Calibrated anthropometric instruments —

Training standardization All examiners trained and standardized —

Period Same academic year in each country; data 
collection within 4–10 weeks

—

Data entry Data entered by countries themselves or in 
the online OpenClinica database
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Section Core (mandatory) items Optional (voluntary) items

Data management Data quality procedures

Data processing at national coordinating 
centre

Data file with report on cleaning procedures 
sent to Regional Office (not applicable for 
countries that enter data in the OpenClinica 
database)

—

—

 
—

Ethical considerations In accordance with international ethical 
guidelines

Informed consent for measurements and 
data treatment (if required)

—

Schedule

The estimated total time for a data collection round during one school year targeting one age group is approximately 
six months (Table 2). This is only an indication and might have to be adjusted to local circumstances, seasonal consider-
ations and countries’ ability to provide staff for the surveillance initiative.

Table 2. Schedule for a data collection round

Activity
Month

1 2 3 4 5 6

Establish the country coordination team X

Select the sample frame X

Make agreements with the sampled schools X X

Obtain ethical approval X X

Print and translate form(s) and instructions for their administration X

Organize an information event for teachers (and parents) of the se-
lected classes

X

Approach the parents of the pupils in the selected classes X X

Obtain informed consent from parents X X

Purchase anthropometric instruments X

Schedule data collection in the schools X X

Recruit examiners, data clerks and data managers X

Train examiners in administering the form, taking anthropometric 
measurements and calibrating instruments

X

Train data entry clerks and data manager on data management X

Data collection: mandatory items X X

Data collection: optional items X X

Data entry, cleaning and validation X X X
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Activity
Month

1 2 3 4 5 6

If data are not entered online in the OpenClinica and/or LimeSurvey 
databases, send final cleaned data file with the report on data clean-
ing procedures to the Regional Office.

X

Conduct national data analyses X X

Produce country report X

1. Background
Obesity in children is an important health problem that is increasing in severity throughout the world, with particularly 
alarming trends in Europe (1, 2). It has a wide range of serious health and social consequences and increases the likeli-
hood of morbidity in adults, such as dyslipidaemia, hyperinsulinaemia, hypertension and early atherosclerosis, as well as 
mortality in adulthood (3, 4). The health consequences of overweight during childhood are less clear, but a systematic 
review showed that childhood obesity is strongly associated with risk factors for cardiovascular disease and diabetes, or-
thopaedic problems and mental disorders (5). Moreover, childhood obesity is linked to underachievement at school and 
to lower self-esteem. Over 60% of children who are overweight before puberty will be overweight in early adulthood, 
reducing the average age at which noncommunicable diseases become apparent and greatly increasing the burden on 
health services.

Prevention is recognized as the only feasible option for curbing the epidemic, as the aim of current treatment practices 
is largely to bring the problem under control rather than effect a cure (2). A detailed, comprehensive assessment of 
the magnitude of this public health problem is imperative to stimulate an adequate political response. An unpublished 
assessment in 2005 by the Regional Office indicated that only 13 (25%) of the 53 European Member States of WHO had 
nationally representative data on the prevalence of overweight or obesity in children aged 6–10 years, based on objec-
tive measures available from 1999 onwards. For the age group 0–6 years, 15 (28%) countries had data on overweight. In 
addition, it is difficult to make intercountry comparisons owing to lack of standardization of obesity measurement tools 
at the international level and lack of standardized calculation and presentation of data. Furthermore, a global survey 
on child growth monitoring practices showed that less than one third of countries extend growth monitoring beyond 
six years of age and that only a few have surveillance system in place that monitor the weight and height distribution 
of children at regular intervals, which would allow early identification of children at risk of becoming overweight and/
or obese (6). An updated questionnaire on current child growth monitoring practices and surveillance, sent in 2006 to 
WHO’s nutrition counterparts in the European Region, gave similar results.

At the first consultation with Member States (Copenhagen, October 2005) before the WHO European Ministerial Con-
ference on Counteracting Obesity (Istanbul, 15–17 November 2006), it was recognized that standardized, harmonized 
surveillance systems were required as a basis for policy development in the WHO European Region. As a follow-up to 
this recommendation, the nutrition, physical activity and obesity programme of the WHO Regional Office for Europe 
established a childhood obesity surveillance system in the Region, first in few countries within the Region and over the 
years more than half countries have joined the Initiative.

In April 2007, after the WHO European Ministerial Conference on Counteracting Obesity, the draft protocol was sent to 
a number of countries and experts. Country consultations took place in May 2007 to assess each country’s possibilities, 
capacity, available resources and needs. The consultations also included an inventory of school surveys and already ex-
isting surveillance programmes in school-age children. The draft protocol was discussed at the inaugural meeting in Paris 
(5–6 June 2007) and finalized in September 2007. Further adjustments were made after the second meeting, in Ma-
ceira, Portugal (13–14 December 2007), to ensure that the final protocol would be available for the first data collection 
round in January 2008. 

The experience gained and challenges faced during this round were discussed at meetings convened in Copenhagen, 
Denmark (3–4 June 2009), and in Rome, Italy (8–10 February 2010), which led to the protocol used for the second data 
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collection round. The 2012 protocol included a few alterations to the mandatory school record form but did not change 
the meaning of the questions. After the eighth COSI meeting, in Dubrovnik, Croatia (18–20 May 2015), the number of 
questionnaires was reduced to three (child, school and family), and a few changes were made to the forms. The 2015 
protocol is to be used for the fourth round of COSI data collection, planned for the school year 2015–2016.

The main documents consulted in preparing this protocol were the protocol of the Health Behaviour in School-aged 
Children 2001–2002 survey (7), the manual of the Global School-based Student Health Survey (8), the manuals of the 
WHO STEPwise approach to surveillance (9), the surveillance protocol proposed by the European Childhood Obesity 
Group (10) and the child obesity monitoring guidance of the Department of Health of the United Kingdom (11).

2. Purpose and objective
The childhood obesity surveillance system is an ongoing, systematic process for collecting, analysing, interpreting and 
disseminating descriptive information in order to monitor excess body weight, which has been identified as a serious 
public health problem in the WHO European Region (1), and for using it in programme planning and evaluation (12). Al-
though data can be extrapolated from research projects, routine surveillance data provide the most robust information 
for understanding the problem (13).

The aim of the system is to measure trends in overweight and obesity in children aged 6.0–9.9 years in order to gain a 
clear understanding of the epidemic, to reverse it and to allow comparisons among countries in the European Region. 
Use of a simple, standardized, harmonized, sustainable surveillance system will fill the current gap in longitudinal infor-
mation on nutritional status and makes it possible to monitor the obesity epidemic in children and identify groups at 
risk. It is important that it be merged with other protocols to evaluate the impact of preventive interventions in school 
settings.

Surveillance is not equivalent to screening. Screening consists of applying a test to a defined group of people in order to 
identify, at an early or preliminary stage, a risk factor or a combination of risk factors of a disease. The people identified 
are then treated. The object of a screening service is to identify a certain disease or risk factor for a disease before the 
affected person seeks treatment, in order to cure the disease or prevent or delay its progression or onset by early inter-
vention (13–15).

Although each country is free to develop a system that suits its local circumstances, it is imperative that data be collect-
ed according to an agreed common protocol and that they include the stipulated core items. The system is designed to 
be as simple as possible and should not demand a major investment of public resources. There is no intention to replace 
countries’ existing or planned health, anthropometric and dietary surveillance systems; on the contrary, the system 
should be integrated with these systems, if possible.

At each data collection round, the core objective is to measure, in a new cross-sectional sample of primary schoolchil-
dren:

•  weight, height and body mass index (BMI);

•  the prevalence of underweight, normal weight, overweight and obesity and 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 (not applicable for the first round); and

•  some characteristics of school nutrition and physical activity environment.

Countries can extend the core anthropometric measurements by collecting data on:
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•  children’s waist circumference, hip circumference, associated co-morbid conditions, dietary intake patterns and physi-
cal activity and inactivity patterns, as well as details on the parents and the school.

Many studies have documented secular increases only in the prevalence of overweight. A public school health surveil-
lance system in Cambridge, Massachusetts, USA (16) also included a longitudinal cohort, the results of which indicate 
that children are more likely to become overweight at earlier ages and are more likely to remain overweight as they 
become older. Monitoring incidence and remission rates over time is valuable for identifying the target groups for pre-
vention and intervention at the local level before overweight becomes established. Countries are therefore encouraged, 
on a voluntary basis, to include a follow-up of the initial sample of children and repeat the core measurements, in order 
to estimate the incidence and remission rates of overweight and obesity.

A first data collection round took place during the school year 2007–2008, a second round during the school year 2009–
2010 and a third round during the school year 2012–2013. The 2015 protocol and the 2015 manual on data collection 
procedures will be used for the fourth round in the school year 2015–2016.

3. Study design and sample
3.1  Study design

A semi-longitudinal design is used, in which a new cross-sectional sample of children of the same age group is selected 
at each data collection round, repeated at defined intervals. Countries may opt for a prospective cohort design, in which 
the initial sample of children is followed up for one round.

3.2  Site and setting

The surveillance system target population is primary school-age children, the group that is most sensitive to envi-
ronmental influences and is showing the greatest increase in the incidence of overweight and obesity (as high as 2.0 
percentage points in some countries by the 2000s (1)). As education is compulsory in all countries in the European Re-
gion, most children can be reached through the education system. Once a nationally representative sample of primary 
schools has been selected at the time of introduction of the system, these schools may remain national sentinel sites for 
the system. Appropriate selection of these sentinel sites gives an overall picture of the population to be surveyed. In this 
approach, data can be gathered with limited instruments and human and financial resources, and good relationships 
can be established with the same schools. Furthermore, each sentinel site provides information for planning local school 
interventions, so that local progress against obesity can be tracked and the same cohort of children can be followed up. 
Some disadvantages of the sentinel approach may be the continuous burden on the same local school health system 
and too strong a focus of interventions in these schools. Thus, over time using the sentinel approach may lead to an 
underestimation of the national prevalence. Countries may therefore decide to select a new nationally representative 
sample of schools at each data collection round.

Countries have the option of implementing the surveillance system in all primary schools.

3.3  Study population

Measurements are done in primary schoolchildren. Countries can collect data for different age groups, selecting one or 
more of the following: 6.0–6.9, 7.0–7.9, 8.0–8.9 or 9.0–9.9 years. These four age groups were chosen because they pre-
cede puberty, thus eliminating possible differences between countries that could be attributed to variations in the age 
at puberty (10). Also, identification of obesity at these ages can predict the condition in adulthood (17). Moreover, the 
“adiposity rebound” – onset of the second period of rapid growth in body fat – begins at the age of about 6 years (18). It 
is further suggested that targeting prevention at children before the onset of puberty can reduce the incidence of obesi-
ty and promote remission (16).
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3.4  Sampling design

Given the differences among countries in school systems, age at starting school, number of children held back and levels 
of pupils’ advancement, it is difficult to propose a uniform approach to sampling that is equally applicable. It is therefore 
suggested that age be the first priority for sampling procedures (7). According to the first consultation with the partic-
ipating countries in 2007, the majority of children in a specific age group (e.g. 6.0–6.9 years) are in one school grade. 
If all children in the targeted age group are in the same grade, the sample can be drawn within that grade level. If the 
targeted age group is spread across grades, however, all grades in which children from this age group are present should 
be sampled.

Cluster sampling is used, whereby the cluster or primary sampling unit is the primary school or the class. In the first 
option, a simple random sample of primary schools (public, private and special) is taken with probability proportional to 
size; and, in each school sampled, one class is randomly selected for each targeted age group(s). If less than 1% of the 
target children are enrolled in private or special schools, countries may exclude these schools from the sampling frame. 
In the second option, a simple random sample is taken of primary school classes.

Stratification may be applied if there are differences in BMI across strata.

If appropriate, sampling with replacement may be considered in order to reduce bias due to non-response, which 
should be kept as low as possible.

Countries may opt to include all children in a country in the selected age group. This might, however, require more logis-
tics, for example, for collecting data on school nutrition and physical activity environment.

3.5  Sample size

Rudolf et al. (19) suggested use of standard deviation scores, or Z-score, of the mean BMI to determine whether the in-
crease in obesity has been halted. A sample size of about 2300 children per age group should be selected on the basis of 
80% power to detect a minimum difference of 0.10 Z-score in mean BMI per year at a two-sided 5% significance level.

A disadvantage of cluster sampling is that the overall estimate is less precise than one based on simple random sampling 
of the same total size of the whole population. Achieving the same precision as a simple random sample would require 
a larger total sample size in order to take into account this design effect (20, 21). Referring to the calculation above and 
taking a design effect of 1.2 based on analyses in the Health Behaviour in School-aged Children surveys (7), the final ef-
fective sample size would have to be about 2800 children (about 1400 boys and about 1400 girls).

Countries should also consider the expected consent rates in determining any oversampling. For example, if 90% of the 
targeted population gives consent, about 3100 children would have to be enrolled initially to achieve the minimum tar-
get sample size of about 2800 children. An estimated response rate of 80% would require the enrolment of about 3500 
initially.

Assuming an average of 25 pupils per class, 124–140 classes would be required to achieve the final recommended sam-
ple size of 2800 pupils per targeted age group. Extra classes would have to be included if there are fewer than 25 pupils 
or when attendance rates are lower than expected.
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4. Data collection
4.1  Data collection forms

Three data collection forms have been prepared: a mandatory child’s record form, a mandatory school record form and 
a voluntary family’s record form. They contain mainly closed questions with pre-coded answers (if applicable) and are 
kept as short as possible to improve response rates and sample retention. The child’s record form and the school record 
form are accompanied by detailed instructions. Both forms include mandatory questions, which are numbered (e.g. (1), 
(2)), and voluntary questions, which countries can decide to use or not. These voluntary questions have a letter after the 
number, such as (1a) and (2a). 

The three forms and instructions for their administration are presented in a separate manual.

4.1.1  Mandatory child’s record form

The following variables are mandatory and are collected on the child’s record form: identification code, date of birth (or 
age), sex, urbanization grade of residence, breakfast taken on the day of measurement, date of measurement, indication 
of time, clothes worn when measured, weight and height. The child’s permission is obtained before measurements are 
taken. 

Weight and height are easy to measure, but the anthropometric indices derived from these measures are often con-
sidered more useful than the measures alone (22). BMI is a measure of weight for height that is a well-recognized tool 
for determining whether a child is underweight, of normal weight, at risk for overweight, overweight or obese. When 
weight and height are measured by a trained person, BMI is more accurate than when these measures are self-reported 
or reported by parents, as people tend to under-report their weight (especially if they are obese) and to over-report 
their height (23, 24).

Examiners are advised not to calculate BMI at the point of measurement, because it requires time and special instru-
ments. BMI also has some limitations (25). For instance, it provides only a crude measure of body fatness, as it does not 
distinguish between weight associated with muscle and that associated with fat (26). Measurement of abdominal fat is 
important, as an excess of abdominal fat (independently of total body fat) is associated with metabolic abnormalities 
such as hyperinsulinaemia and dyslipidaemia (27). In addition, a large waist circumference in childhood continues well 
into adulthood (28). Taylor et al. (29) found that waist circumference in relation to height and weight (the conicity index) 
was not as accurate a measure of central adiposity as waist circumference only in children. Hip measurements provide 
additional valuable information on gluteofemoral muscle mass and bone structure (26).

Therefore, it is recommended that waist and hip circumferences be measured on a voluntary basis to characterize a 
population in terms of abdominal fat distribution, independently of total fat (2). If this is done, countries should amend 
the examiner’s record form accordingly.

4.1.2  Mandatory school record form

The school record form is completed by the school principal (headmaster or headmistress), by the teachers of the sam-
pled classes or by another person who can document and report on the location of the school, the number of children 
registered and measured (examined) per sampled class, those who refused to be measured and those who were absent 
on the measuring day. It is strongly recommended that the form be given to the relevant school representative on the 
day of the measurements and that it be completed in the presence of the examiner.

A few mandatory characteristics of the school environment are included, such as the frequency of physical education, 
the availability of school playgrounds, the possibility of purchasing a number of listed food items and beverages on the 
school premises, and current school initiatives to promote a healthy lifestyle (healthy eating, physical activity).

Although obesity has many causes – biological, individual and environmental – the environment is a key factor in its 
rapid rise. School can influence children’s diets by provided school meals, controlling the availability of certain foods 
and drinks, including nutrition education in the curriculum and limiting (or banning) advertising and marketing of en-
ergy-dense and nutrient-poor foods and beverages at school. Schools are also important settings for the promotion of 



11 Childhood Obesity Surveillance Initiative (COSI) – Protocol, October 2016

physical activity by providing physical education and outdoor playground areas and other facilities where children can be 
physically active.

The form should be completed by the school principal or the teachers of the sampled classes. The form can be handed 
to them during an information meeting before the examiner’s visit to the school or at the time measurements are taken. 
It is strongly recommended that the form be completed in the presence of the examiner.

The responses to the mandatory components of the surveillance initiative and the information collected on this school 
record form may guide schools in preparing a prevention strategy or intervention based on a supportive environment 
with the aim of promoting healthy choices.

4.1.3  Voluntary family’s record form

Two objectives – optimizing diet and increasing physical activity – are essential for combating the obesity epidemic. In 
addition to the anthropometric measures, it is thus important to obtain data on simple indicators of children’s dietary 
intake and physical activity and inactivity patterns. The collection of additional information is, however, voluntary, and 
countries may choose all or only some of the items. The data are collected from the family’s record form and completed 
by parents or caregivers. The family’s socioeconomic characteristics and co-morbid conditions associated with obesity 
can also be obtained from the family’s record form.

If countries decide to use the family’s record form, it can be attached to the letter that is given to parents to inform 
them about the initiative and ask for their consent. The country may also choose to use the online programme, “Lime-
Survey”, set up for completing the family’s record form.

4.2  Translation

All the original data collection forms and instructions for their administration are prepared in English, translated into 
the local language and back-translated into English. The translated forms are carefully checked for discrepancies with 
the original English version. The back-translation should be done independently from the initial translation from English, 
preferably by a professional translator.

4.3  Administration of the child’s record form

Countries choose the most appropriate people to collect the core data from children according to local arrangements, 
circumstances and the budget. These people may be:

•  school nurses, physicians or paediatricians linked to the school health system;

•  suitable school personnel during various school functions, such as physical education teachers or health professionals 
during comprehensive, routine health screening for schoolchildren; or

•  a small number of centrally based travelling examiners.

The surveillance initiative is undertaken in schools in collaboration with teachers and other school personnel. The basic 
principles of confidentiality, privacy and objectivity must be ensured throughout. Measurements are taken in a private 
room in the school. Children should not routinely be told their weight and height; if they were told, the process would 
become, in effect, a screening programme (11).

Children may be sensitive about their own size and those of children around them, and measurement of weight and 
height could accentuate their sensitivity and increase their risk for stigmatization and bullying. It is important that mea-
surements be taken in such a way as to minimize any potential harm (11). Measurements may be taken as part of a 
whole-of-school approach to promoting health and well-being, so that they are not seen as an isolated, intrusive event 
but as part of initiatives to improve health.

It is envisaged that administration of the child’s record form and measurement of weight and height for a class of 25 pu-
pils will take 2–3 h. Children will be measured wearing normal, light indoor clothing. They will be asked to take off shoes 
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and socks as well as heavy clothing (e.g. coat, pullover, jacket) and wallet, mobile phone, key chain, belts and any other 
objects or ornaments.

During data analyses, body weight will be adjusted for the weight of the clothes worn by the children when measured.

4.4  Measurement techniques and instruments

Anthropometric measurements are preferably carried out in the morning, before lunch, by standardized procedures (22, 
30–33).

Countries are required to use the same anthropometric instruments at all times and to calibrate them, preferably each 
day that measurements are taken (some scales are calibrated by the manufacturer and cannot be calibrated by the 
user). All instruments should be highly accurate and precise. Countries that purchase new equipment are advised to 
choose instruments that are used in other countries.

The measurement techniques, anthropometric instruments and calibration and maintenance procedures are described 
in a separate manual.

4.5  Training and standardization

For each data collection round, examiners are trained in taking standardized measurements as accurately and precisely 
as possible, according to the prescribed techniques and instructions for examiners.

Their training includes a review of the background and objectives of the surveillance system, standardized adminis-
tration of the forms, taking measurements as described in the protocol, giving support to anxious children, calibrating 
instruments, recording values immediately after reading them and writing legibly to reduce mistakes during data trans-
fer. Strict adherence to the measurement techniques and recording procedure is emphasized. Instruction is also given 
regarding confidentiality, preventing stigmatization or bullying of vulnerable children and answering questions from chil-
dren, school staff and parents.

Both data managers and data clerks are trained at the beginning of data collection on all aspects of data management. 
In countries that have chosen to use the online data collection system, the data manager and data clerks should famil-
iarize themselves with the system and pass a test before they are allowed to use it. The training materials and tests are 
outlined in separate manuals.

4.6  Timing 

Data are collected once in a given school year. Countries are requested to measure all sampled children over as short a 
period as possible, preferably within 4 weeks and no longer than 10 weeks. Data should not be collected during the first 
2 weeks of a school term or immediately after a major holiday. Countries can decide when measurements are taken in 
individual schools.

The comparability of data among countries would be improved if all data were collected in the same period during a 
school year. As local circumstances may not allow this, it is not mandatory.

Data collection rounds will be conducted at defined intervals (e.g. every 2 or 3 years). The surveillance initiative investi-
gators team will agree on the interval.
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5. Data management
5.1  Quality control

In data quality assurance, the examiner carefully fills in the forms, either on paper or online. The supervisor then checks 
the returned forms for completeness and correct coding or, for online data entry, checks only for completeness. For 
countries that choose to use the OpenClinica data entry system, range and consistency checks are already incorporated 
in the system for validation purposes. The data manager makes additional checks for inconsistencies and incomplete-
ness, and cleans, validates (e.g. checks for outliers, entry errors and out-of-range values) and backs up the data.

5.2  Processing

After completion of data collection in a school, the child and school record forms are processed in two different ways:

1) Either by forwarding the forms to the national coordinating centre, where they are entered into either the OpenClini-
ca system or another system chosen by the country, or

2) The examiners enter the data before forwarding them to the national coordinating centre for further processing.

The data manager is responsible for archiving the forms and for data cleaning, validation and back-up. Countries that do 
not use an online system send a copy of the cleaned data file to the Regional Office with a detailed report on the data 
cleaning procedures.

Countries can directly record the variables on the child and school record forms electronically instead of first filling out 
the paper form. In this case, examiners should have access to a computer and internet while making the measurements.

5.3 Analysis

Data are analysed both at the national level in a country’s national coordinating centre and by the surveillance initiative 
investigators team at the Regional Office, which conducts common cross-country analyses of the pooled dataset. All the 
analyses are done with a common statistical package, such as Stata (StataCorp LP, College Station, Texas, USA) or SPSS 
(SPSS Inc., Chicago, Illinois, USA).

For the common cross-country analyses, children are classified as underweight, of normal weight, overweight or obese 
by the 2007 WHO reference for school-age children and adolescents (34). Countries may choose to use the growth ref-
erences described by Cole et al. (35–37) or others for their own purposes and for national data analyses.

Each country is asked to sign a collaboration arrangement with WHO, in which it declares that a copy of the cleaned data 
file will be sent to the Regional Office and that it will comply with data copyright policies and procedures.

5.4 Reporting

The results of each data collection round will be reported, including an evaluation of the feasibility and sustainability 
of the surveillance system. The report will be used to correct the design of the network and its possible extension. The 
prevalence data will be included in the Regional Office’s database on nutrition, obesity and physical activity.

Another route for disseminating the information from the surveillance system is publication in peer-reviewed scientific 
journals. Publication should be agreed by the surveillance initiative investigators team. A detailed policy for publication, 
presentation and dissemination of the results is included in the collaboration arrangement between WHO and partici-
pating countries.

Fig. 1 is a flow chart of the steps in collecting paper forms and processing and analysing the data. Fig. 2 shows collection 
and entry into the online database.
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Fig. 1. Data collection on paper forms

Fig. 2. Data collection on online forms

Data collection in primary schools;  
manual checking of forms

Completion of school record forms

Forms sent to national coordinating 
centre for archiving

Data entry (carried out twice)

Data cleaning, validation, back-up and 
national analyses

Pooled cross-country dataset analysis

Examiners

School personnel

Data manager, national 
coordinating centre

Data clerks

Data manager, national 
coordinating centre

Surveillance Initiative 
Investigators Team

Examiners

School personnel with 
examiner

Data clerks

Data manager, national 
coordinating centre

Surveillance Initiative 
Investigators Team

Online data collection and data entry 
(not always done immediately!) in 
primary schools; online checking of 
forms 

Completion of school record forms 
online with the examiner (again, not 
always possible)

Online data entry

Data cleaning, validation, back-up 
and national analyses

Pooled cross-country dataset analysis



15 Childhood Obesity Surveillance Initiative (COSI) – Protocol, October 2016

6. Ethical considerations
The surveillance system is implemented in accordance with the International Ethical Guidelines for Biomedical Research 
Involving Human Subjects (38). Depending on local circumstances, the relevant ethical committees are asked for permis-
sion.

Parents are fully informed about all study procedures, and their informed consent is obtained for taking measurements 
and for data treatment (written in the local language) on a voluntary basis before their child’s enrolment in the system. 
Informed consent is sought either by letter or at a school information meeting. The objectives of the surveillance sys-
tem, anthropometric measurements and data treatment are explained. Depending on local legislation, countries can 
choose passive or active informed consent. The approach that would result in the highest response rate is preferred. In 
exceptional circumstances, there may be no need to obtain informed consent from parents.

The confidentiality of all the data collected and archived is ensured. No information on the children is given outside 
the national coordinating centre. The forms are locked away in a secure location at the national coordinating centre. 
The children’s names are not included in the electronic data files. School-specific results are not routinely provided to 
schools.

Parents have a right to know their child’s height and weight. Although these are not communicated routinely, they are 
given on request. Children are never told the measurements of other children.

Examiners should work in such a way as to minimize stigmatization and bullying, and they should acknowledge the right 
of children and parents to withhold consent.

Examples of a letter giving informed consent are included in a separate manual.

7. Organization of the surveillance initiative 
Each country is responsible for national data collection and analysis and for funding. Before introduction of the surveil-
lance initiative, the institute that will be responsible for national coordination should be identified.

The coordination team in each country is composed of:

•  a principal investigator, who is responsible for overall coordination and is a member of the surveillance initiative in-
vestigators team;

•  supervisor(s), who are responsible for data collection in each sampled school; and

•  a data manager, who is responsible for overall data management.

The country coordination team also includes:

•  examiners, who are responsible for administering the examiner’s record form and taking the anthropometric  
measurements;

•  data clerks, who are responsible for entering data into electronic data files; and

•  school personnel, who are responsible for completing the school record forms and other relevant tasks.

The involvement of each member of the country team depends on local organization of the surveillance initiative and 
whether staff can be seconded from the national coordinating centre. In some cases, countries may have to recruit new 
staff.
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The surveillance initiative investigators team comprises staff from the nutrition, physical activity and obesity programme 
of the Regional Office and the principal investigators in each country. The team meets regularly throughout implemen-
tation of the surveillance initiative to review its progress, to ensure the uniformity of national data collection and to dis-
cuss any issues that arise.

WHO is responsible for preparing the protocols, international coordination of the initiative, analysis of data at European 
level and facilitating investigators’ meetings.

An international advisory group has been formed to provide technical advice to the surveillance initiative investigators 
team.

Fig. 3 shows the organizational structure for implementing the surveillance initiative. 

Fig. 3. Organizational structure

Advisory group

Country 
Coordination 

Team

Country 
Coordination 

Team

Country 
Coordination 

Team

Data clerks

Examiners

School 
personnel

Data clerks

Examiners

School 
personnel

Data clerks

Examiners

School 
personnel

Surveillance Initiative Investigators Team

(Regional Office staff and principal investigators 
from each country)



17 Childhood Obesity Surveillance Initiative (COSI) – Protocol, October 2016

8. References
1. Branca F, Nikogosian H, Lobstein, T, eds. The challenge of obesity in the WHO European Region and the strategies 

for response. Copenhagen, World Health Organization Regional Office for Europe; 2007 (http://www.euro.who.
int/__data/assets/pdf_file/0010/74746/E90711.pdf, accessed 30 September 2015).

2. Lobstein T, Baur L, Uauy R, IASO International Obesity TaskForce. Obesity in children and young people: a crisis in 
public health. Obes Rev 2004;5(Suppl. 1):4–104.

3. Krassas GE, Tzotzas T. Do obese children become obese adults: childhood predictors of adult disease. Pediatr Endo-
crinol Rev 2004;1(Suppl. 3):455–459.

4. Freedman DS, Dietz WH, Srinivasan SR, Berenson GS. The relation of overweight to cardiovascular risk factors 
among children and adolescents: the Bogalusa Heart Study. Pediatrics, 1999;103:1175–1182. 

5. Dietz WH. Health consequences of obesity in youth: childhood predictors of adult disease. Pediatrics 1998;101:518–
525.

6. de Onis M, Wijnhoven TMA, Onyango AW. Worldwide practices in child growth monitoring. J Pediatr 2004;144:461–
465.

7. Currie C, Samdal O, Boyce W, Smith R, eds. Health behaviour in school-aged children: a WHO cross-national study 
(HBSC), research protocol for the 2001/2002 survey. Edinburgh: University of Edinburgh; 2001.

8. World Health Organization, US Centers for Disease Control and Prevention. 2006 Manual for conducting the Global 
School-based Student Health Survey. Geneva: World Health Organization; 2006 (http://www.who.int/chp/gshs/
methodology/en/index.html, accessed 30 September 2015).

9. WHO STEPwise approach to surveillance. Manual. Geneva: World Health Organization; 2006 (http://www.who.int/
chp/steps/manual/en/index.html, accessed 1 October 2015).

10. Lehingue Y. The European Childhood Obesity Group (ECOG) project: the European collaborative study on the preva-
lence of obesity in children. Am J Clin Nutr 1999;70(Suppl.):166S–168S.

11. Measuring childhood obesity. Guidance to primary care trusts. London: Department of Health; 2006 (http://webar-
chive.nationalarchives.gov.uk/+/www.dh.gov.uk/en/Publicationsandstatistics/Publications/PublicationsPolicyAnd-
Guidance/DH_4126385, accessed 6 October 2015).

12. German RR, Lee LM, Horan JM, Milstein RL, Pertowski CA, Waller MN, et al. Updated guidelines for evaluating 
public health surveillance systems: recommendations from the Guidelines Working Group. Morb Mortal Wkly Rep 
2001;50:1–35.

13. Wilkinson JR, Walrond S, Ells LJ, Summerbell C. Surveillance and monitoring. Obes Rev 2007;8(Suppl. 1):23–29.

14. Recommendation No. R(94)11 of the Committee of Ministers to Member Sates on screening as a tool of preventive 
medicine. Brussels: Council of Europe; 1994 (https://wcd.coe.int/com.instranet.InstraServlet?command=com.in-
stranet.CmdBlobGet&InstranetImage=534532&SecMode=1&DocId=514336&Usage=2, accessed 10 August 2015).

15. Wilson JM, Jungner YG. Principles and practices of screening for disease. Geneva: World Health Organization; 1968.

16. Kim J, Must A, Fitzmaurice GM, Gillman MW, Chomitz V, Kramer E, et al. Incidence and remission rates of overweight 
among children aged 5 to 13 years in a district-wide school surveillance system. Am J Public Health 2005;95:1588–
1594.

17. Janssen I, Katzmarzyk PT, Srinivasan SR, Chen W, Malina RM, Bouchard C, et al. Utility of childhood BMI in the pre-
diction of adulthood disease: comparison of national and international references. Obes Res 2005;13:1106–1115.

18. Rolland Cachera MF, Deheeger M, Bellisle F, Sempé M, Guilloud-Bataille M, Patois E. Adiposity rebound in children: a 
simple indicator for predicting obesity. Am J Clin Nutr 1994;39:129–135.

19. Rudolf M, Levine RS, Feltbower RG, Robinson M. The TRENDS project: development of a methodology to reliably 
monitor the obesity epidemic in childhood. Arch Dis Child 2006;91:309–311.



18References

20. Kirkwood BR. Essentials of medical statistics. Oxford: Blackwell Science; 1988.

21. Killip S, Mayfoud Z, Pearce K. What is an intracluster correlation coefficient? Crucial concepts for primary care re-
searchers. Ann Fam Med 2004;2:204–208.

22. Physical status: the use and interpretation of anthropometry. Report of a WHO Expert Committee. Geneva: World 
Health Organization; 1995 (WHO Technical Report Series No. 854).

23. Elgar FJ, Roberts C, Tudor-Smith C, Moore L. Validity of self-reported height and weight and predictors of bias in ado-
lescents. J Adolesc Health 2005;37:371–375.

24. Boutelle K, Fulkerson JA, Neumark-Sztainer D, Story M. Mothers’ perceptions of their adolescents’ weight status: are 
they accurate? Obes Res 2004;12:1754–1757.

25. Prentice AM, Jebb SA. Beyond body mass index. Obes Rev 2001;2:141–147.

26. Obesity: preventing and managing the global epidemic. Report of a WHO consultation. Geneva: World Health Orga-
nization; 2000 (WHO Technical Report Series No. 894).

27. Freedman SE, Serdula MK, Srinivasan SR, Berenson GS. Relation of circumferences and skinfold thicknesses to lipid 
and insulin concentrations in children and adolescents: the Bogalusa Heart Study. Am J Clin Nutr 1999;69:308–317.

28. Goran MI, Gower BA, Treuth M, Nagy TR. Prediction of intra-abdominal and subcutaneous abdominal adipose tissue 
in healthy pre-pubertal children. Int J Obes Relat Metab Disord 1998;22:549–558.

29. Taylor RW, Jones IE, Williams SM, Goulding A. Evaluation of waist circumference, waist-to-hip ratio, and the conicity 
index as screening tools for high trunk fat mass, as measured by dual-energy X-ray absorptiometry, in children aged 
3–19 y. Am J Clin Nutr 2000;72:490–495.

30. de Onis M, Onyango AW, Van den Broeck J, Chumlea WC, Martorell R. Measurement and standardization protocols 
for anthropometry used in the construction of a new international growth reference. Food Nutr Bull 2004;25:S27–
S36.

31. WHO multicentre growth reference study protocol. Appendix B. Measurement and standardization protocols. Gene-
va: World Health Organization; 1999.

32. WHO child growth standards. Training course on child growth assessment: B, measuring a child’s growth. Geneva: 
World Health Organization; 2006.

33. Lohman TG, Roche AF, Martorell R, eds. Anthropometric standardization reference manual. Champaign, IL: Human 
Kinetics Books; 1988.

34. de Onis M, Onyango AW, Borghi E, Siyam A, Nishida C, Siekmann J. Development of a WHO growth reference for 
school-aged children and adolescents. Bull World Health Organ 2007;85:660–667.

35. Cole TJ, Bellizzi MC, Flegal KM, Dietz WH. Establishing a standard definition for child overweight and obesity world-
wide: international survey. Br Med J 2000;320:1240–1243.

36. Cole TJ, Flegal KM, Nicholls D, Jackson AA. Body mass index cut offs to define thinness in children and adolescents: 
international survey. Br Med J 2007;335:194.

37. Cole TJ, Lobstein T. Extended international (IOTF) body mass index cut-offs for thinness, overweight and obesity. Pe-
diatr Obes 2012;4:284–294.

38. International ethical guidelines for biomedical research involving human subjects. Geneva: Council for International 
Organizations of Medical Sciences, World Health Organization; 1993.



The WHO Regional Offi ce for Europe
The World Health Organization (WHO) 
is  a specialized agency of the United 
Nations created in 1948 with the primary 
responsibility for international health 
matters and public health. The WHO 
Regional Offi ce for Europe is one of six 
regional offi ces throughout the world, 
each with its own programme geared to 
the particular health conditions of the 
countries it serves.

Member States
Albania
Andorra
Armenia
Austria
Azerbaijan
Belarus
Belgium
Bosnia and Herzegovina
Bulgaria
Croatia
Cyprus
Czech Republic
Denmark
Estonia
Finland
France
Georgia
Germany
Greece
Hungary
Iceland
Ireland
Israel
Italy
Kazakhstan
Kyrgyzstan
Latvia
Lithuania
Luxembourg
Malta
Monaco
Montenegro
Netherlands
Norway
Poland
Portugal
Republic of Moldova
Romania
Russian Federation 
San Marino
Serbia
Slovakia
Slovenia
Spain
Sweden
Switzerland
Tajikistan
The former Yugoslav 
 Republic of Macedonia
Turkey
Turkmenistan
Ukraine
United Kingdom
Uzbekistan

 

World Health Organization 
Regional Offi ce for Europe

UN City, Marmorvej 51, DK-2100 Copenhagen Ø, Denmark
Tel.: +45 45 33 70 00       Fax: +45 45 33 70 01       Email: euwhocontact@who.int

Website: www.euro.who.int




