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Abstract

Background: Prevention is considered effective in combating the obesity epidemic. Prenatal environment may
increase offspring's risk for obesity. A child starts to adopt food preferences and other behavioral habits affecting
weight gain during preschool years. We report the study protocol of a pragmatic lifestyle intervention aiming at
primary prevention of childhood obesity.

Methods/Design: A non-randomized controlled pragmatic trial in maternity and child health care clinics. The
control group was recruited among families who visited the same clinics one year earlier. Eligibility criteria was
mother at risk for gestational diabetes: body mass index≥ 25 kg/m2, macrosomic newborn in any previous
pregnancy, immediate family history of diabetes and/or age≥ 40 years. All maternity clinics in town involved in
recruitment. The gestational intervention consisted of individual counseling on diet and physical activity by a public
health nurse, and of two group counseling sessions. Intervention continues until offspring’s age of five years. An
option to participate a group counseling at child’s age 1 to 2 years was offered. The intervention includes advice
on healthy diet, physical activity, sedentary behavior and sleeping pattern. The main outcome measure is offspring
BMI z-score and its changes by the age of six years.

Discussion: Early childhood is a critical time period for prevention of obesity. Pragmatic trials targeting this period
are necessary in order to find effective obesity prevention programs feasible in normal health care practice.

Trial registration: Clinical Trials gov NCT00970710
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Background
Obesity remains a worldwide costly health concern al-
though the increase in prevalence of childhood obesity
seems to be abating at least in some western countries
[1,2]. Childhood obesity has several adverse outcomes
during childhood, and since it often continues to adult-
hood, it increases cardiovascular morbidity among other
health concerns in adult life [3,4]. Genetic susceptibility
is a strong determinant for risk of being an obese child,
but environment already starts to play a role during fetal
life, infancy and preschool years [5-8] Once a child is
obese it is difficult to reverse this adverse metabolic state
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reproduction in any medium, provided the or
with interventions [9]. This supports the rationale to
find early preventive interventions. Since childhood
obesity is a common health problem and concerns the
whole community, the preventive methods should be ap-
plicable to normal health care practice and be cost-
effective enough. Yet there are only few reported early
interventions to prevent childhood obesity, and these are
mostly not implemented in normal primary care prac-
tice. Many of these interventions especially those tar-
geted at multiple factors affecting energy expenditure
have resulted in some positive effects in weight develop-
ment, but follow-up times have been short [10,11].
There is evidence that offspring of mothers gaining ex-

cessive weight and having impaired glucose tolerance
during pregnancy are at higher risk for obesity [12-15].
Rapid weight gain in infancy and during preschool years
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is also a known risk factor for later obesity [8,16]. Breast-
feeding may protect against obesity especially if the
mother is overweight [17]. Parents have critical role in
introducing healthy dietary habits to their offspring and
food preferences often develop during preschool years
[18]. Even preschool aged children spend a significant
time in sedentary activities. Less physically active chil-
dren are prone to obesity [8,19]. Reducing sedentary
time has potential to mitigate childhood obesity risk
[20]. Short sleep duration has been associated with
greater risk for childhood obesity [21]. To reverse the
obesity epidemic early intervention programs are
thought to be an opportunity. An appropriate setting for
these interventions would be municipal maternity and
child health clinics, making it possible to reach the tar-
get population at moderate cost. Targeting preventive
means at a risk group the cost-effectiveness of the inter-
vention is presumed to be higher. The aim of this prag-
matic multifaceted intervention programme is to
prevent obesity in preschool children. In this paper we
describe the protocol of the study.

Methods
Study objectives
The primary aim is to evaluate whether a multifaceted
structured lifestyle intervention in primary care setting
has potential to prevent overweight among preschool chil-
dren belonging to a risk group. Additional aims include
assessing changes in metabolic profile, waist circumfer-
ence, blood pressure, dietary habits and time spent physic-
ally active, sleep and screen time of the offspring.

Hypothesis
Participant intervention group mothers at risk of gesta-
tional diabetes gain less excess weight and have better
glucose tolerance during pregnancy via intensified coun-
seling on healthier diet and physical activity. These goals
are expected to favour normal offspring weight develop-
ment. Continued counseling in child health care clinics
concerning age-appropriate diet, physical activity, seden-
tary behaviour and sleep pattern is expected to further
diminish offspring’s risk for obesity.

Study design and setting
The study (VACOPP Study =VAasa Childhood Obesity
Primary Prevention Study) is non-randomized controlled
clinical pragmatic trial. The setting is eight municipal
maternity and 14 child health care clinics in city of
Vaasa in western Finland. All maternity and child health
care clinics in the city participated in recruiting and
intervention. The cohort of mothers who gave birth year
2008 and had risk factors for developing GDM and their
offspring were the targets for recruiting the control
group. Mothers pregnant during 2009–2010 with the
same risk factors were targetted for the intervention
group. The control group mothers were recruited retro-
spective, before their children had reached one year of
age. Ethical approval for the study was granted by the
Ethics Committee of Vaasa Hospital District.

Participants and recruitment
Informed written consent was provided by all participant
mothers prior baseline assessments. The participants were
mothers living in the city of Vaasa and belonged to a risk
group for developing GDM. Criteria for belonging to this
risk group were body mass index (BMI)≥ 25 kg/m2,
macrosomic newborn (weight≥ 4500 g) in any previous
pregnancy, immediate family history of diabetes and/or
age ≥ 40 years. This group of mothers are offered oral glu-
cose tolerance test (OGTT) during pregnancy by the mu-
nicipal maternity care. The offspring of these mothers are
the target children. The exclusion criteria for the mothers
were: multiple pregnancies, inability to speak Finnish,
substance abuse or psychiatric illness fundamentally
affecting ability to function. Recruitment of the control
group was performed via telephone calls by a research
nurse asking permission to send written research infor-
mation and consent forms to subjects’ homes. The inter-
vention group recruitment took place in maternity clinics
by public health nurses (PHN) at first contact. PHN gave
the written research information and consent form. All
mothers recruited were offered an opportunity to ask
questions concerning the trial by telephone or e-mail of
either the research nurse or the researchers. Since the
study was a pragmatic trial, power calculations were not
given priority. Due to the small number of expected par-
ticipating mothers and retrospective control group the
study would not reach statistical significance in a rigorous
sense. The mean BMI z-score in the control group would
be only a rough estimate thus making power calculations
inaccurate [22].

Intervention in maternity health care clinics
The intervention started in the maternity clinics and con-
tinues in child health care clinics until the child is five
years old. The intervention is intensified multifaceted life-
style counselling. The intervention group mothers were
offered two group counseling sessions: one during both
first and second trimester of pregnancy. 1.5 hour sessions
were given by a trained physiotherapist and dietician
employed in public health centre. Information on diet was
according to the nutrition recommendations of Ministry
of Social Affairs and Health during pregnancy especially
concerning appropriate energy content, fibre, quality of
carbohydrates and fat [23]. The physiotherapist gave infor-
mation about suitable and sufficient amount of exercise
during pregnancy [24], and the mothers participated in
brief session of gymnastics suitable to do at home. The
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mothers also received information on the effect of healthy
diet, exercise and appropriate weight gain during preg-
nancy on risk of having GDM, offspring’s perinatal pro-
blems and obesity risk. Written educational material on
healthy diet and physical activity during pregnancy was
also given. This counseling was repeated more briefly by
the PHNs during 13 routine visits to maternity clinics.
After delivery the mothers were given a written informa-
tion leaflet by a PHN reminding them that breastfeeding
up to 6 months of age is also recommended for appropri-
ate weight gain of the infant.
Intervention in child health care clinics
The families are offered to participate a 1.5 hour struc-
tured group counseling session when the child is 1 to 2
years old. It is given by physiotherapist and dietician
employed in health care center and includes healthy diet
recommendations to children under school age [23], as
well as advice on suitable physical exercise at that age. The
physical activity recommendations were according to those
of Ministry of Social Affairs and Health [25]. Intervention
group children are given a 30 to 60 minutes longer ap-
pointment with a PHN in child health care clinic at routine
yearly control visits at 1, 2, 3, 4 and 5 years of age [Table 1].
During these visits counseling on healthy diet and amount
of physical exercise/day is given as well as advice about
age-appropriate sleep and screen time. These issues are
addressed with help of the Finnish Heart Association’s
“The Smart Family- exercise and nutrition guidance
method” [Additional file 1]. This method includes an inter-
view card, a folder with e.g. informative images to be stud-
ied together with the family, and a separate information
Table 1 Timing of the intensified counseling in maternity and

Intervention during pregnancy

Gestational weeks 10-17 Gestational weeks 18-28 Ge

Counseling session given by
a trained physiotherapist and
dietician 1,5 hours and 2
routine visits to PHN with
intensified counseling
concerning diet and
physical activity

3 routine visits to PHN with
intensified counseling
concerning diet and physical
activity

Co
a tr
die

Intervention in child health clinics

0-6 months 1 year 1-2 years 2 y

Information leaflet on breastfeeding Intensified
counseling
by PHN at
child health
care centre
with “The Smart
Family-exercise
and nutrition
guidance method”

Intensified
counseling
by PHN at
child health
care centre
with “The Smart
Family-exercise
and nutrition
guidance method”

Inte
cou
by
chi
car
wit
Fam
and
gui
folder for PHNs. With the help of the card the family esti-
mates its own habits regarding lifestyle and it functions as
a tool for motivational interview. The folder contains mo-
tivational pictures and written information about healthy
diet and physical activity. The PHNs in both maternity and
child health care were trained in three separate group ses-
sions for the intervention group intensified lifestyle coun-
seling, and thereafter reminded about the intervention
protocol at least once yearly by e-mail. The training of
PHNs to use The Smart Family- exercise and nutrition
guidance method was performed by Finnish Heart Asso-
ciation’s educator in a whole day training session. The con-
trol group is getting the usual counseling used in Finnish
maternity and child health care centers.
Measures
The primary outcomes of the intervention are difference
and changes in BMI z-scores among the study group off-
spring, and the proportion of children being overweight
according to the new Finnish cut-off-values for (percent-
ile curve passing through BMI 25 kg/m2) or obese (per-
centile curve passing through the BMI 30 kg/m2) [26].
PHNs measure children’s weight and length/height at 4
and 6 months of age and thereafter at 1, 2, 3, 4, 5 and
6 years of age.The final primary outcome measure time
point will be at six years of age.
The secondary outcomes are duration of breastfeeding,

frequency of offspring dietary intake of sugary beverages,
pastry, sweets, fruit, berries, vegetables, type butter or
margarine used and frequency of eating takeaway food as
well as eating pattern are recorded yearly. Daily average
screen and sleep time are recorded. Waist circumference
child health care clinics

stational weeks 20-32 Gestational weeks 28-40

unseling session given by
ained physiotherapist and
tician 1,5 hours

8 routine visits to PHN with intensified
counseling concerning diet and
physical activity

ears 3 years 4 years 5 years

nsified
nseling
PHN at
ld health
e centre
h “The Smart
ily-exercise
nutrition

dance method”

Intensified
counseling
by PHN at
child health
care centre
with “The Smart
Family-exercise
and nutrition
guidance method”

Intensified
counseling
by PHN at
child health
care centre
with “The Smart
Family-exercise
and nutrition
guidance method”

Intensified
counseling
by PHN at
child health
care centre
with “The Smart
Family-exercise
and nutrition
guidance method”
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(WC) and blood pressure (BP) are measured at 2, 3, 4, 5
and 6 years of age. Metabolic markers (fasting triglycer-
ides, HDL-cholesterol, glucose, insulin and alaninamino-
transferase) are measured at 2, 4 and 6 years of age.

Data collection
Mothers weight gain, BP, sleep duration, mother’s own
estimate about weekly physical exercise during preg-
nancy, results of 2-hour OGTT at 27–28 weeks of preg-
nancy were recorded in questionnaires filled in partly by
the PHN and partly by the mothers once during the first,
second and third trimester of pregnancy. The PHN mea-
sured and wrote down the physical measures in the
questionnaires except for the control group’s measures
during pregnancy, which were filled in by the mothers
themselves. The mothers transferred this data to study
questionnaire from their maternity card, which was filled
in by a PHN during pregnancy. The offspring data is
recorded in questionnaires, which are filled in at the
yearly appointment with the PHN. Long term illnesses
affecting growth are recorded. The PHNs measure the
length/height, weight, BP and WC of the child and add
them to the questionnaire. The children’s weight is mea-
sured to the nearest 0.01 kg without clothes until one
year of age, and thereafter to the nearest 0.1 kg on a
standard electronic scale with light clothing. Children
under 2 years are measured in recumbent position and
thereafter in standing position to the nearest millimetre
with a standard stadiometer. WC is instructed to be
measured on the midpoint between the lower costal
border and the iliac crest. BP is measured by PHN using
an automated BP monitor (Omron M6) under standard
conditions with two repeated measurements. The chil-
dren’s dietary intakes are recorded yearly by question-
naires filled by mother or father of the child, and are
measured as average consumption/day or week. The
children’s eating patterns are also recorded. The time
children spend physically active is measured as parents
estimate of time spent outdoors, moderate intensity or
structured physical activity time as hours/day or week.
Daily average screen time and sleep time are measured
as parents’ estimate yearly. Fasting blood samples are
collected in the local medical laboratory used by health
centre in Vaasa (Vaasa Central Hospital) and analysed
using standard automated techniques. Laboratory results
are recorded by the researcher directly from the labora-
tory score sheet. The timing of questionnaires, physical
measurements and laboratory tests are listed in Table 2.

Statistical analysis
Characteristics of the study participants will be described
using means and standard deviations or frequencies and
proportions. The child’s size during follow-up will be ana-
lysed using weight and length/height converted to BMI
(weight (kg)/height (m2))-for-age and weight-for-length
/height and their SDSs (z-scores) according to the recently
updated Finnish growth reference (26). Exact age of the
child will be used in all growth analyses. Mixed-effects lin-
ear regression models will be used to analyse the associ-
ation of weight-for-length/height z-score and BMI z-score
over time by group (intervention/control). These models
allow for a difference between groups at baseline, linear
changes of z-score over time and the difference of improve-
ment between groups, which can be viewed as the interven-
tion effect (i.e. interaction term). The goodness-of-fit of the
models will be evaluated visually by normal probability and
residual plots and also tested by the normality of the resi-
duals (Kolmogorov-Smirnov test). All analyses will be per-
formed using STATA software (version 12.0 for Windows),
StataCorp LP, Texas, USA.

Discussion
This pragmatic lifestyle intervention study aims to re-
duce the risk of obesity among a selected risk group of
preschool children. It is based on following components:
intensified diet and physical activity counseling during
pregnancy; advicing mothers to favour breastfeeding and
mother and father to help their child to adopt healthy
food preferences; advicing parents to encourage their
children to be physically active, minimizing sedentary
activity time, and also reminding parents about the role
of an appropriate amount of sleep in weight develop-
ment. The intervention is still ongoing and the final
feasibility and effectiveness of this trial will be assessed
at offspring age of six years, but we will report also earl-
ier preliminary results.
Pragmatic trials are considered to have greater external

validity than do explanatory studies, but instead the in-
ternal validity is considered to be lower [27]. Our study
was designed to be integrated in routine health care
practice and to maximize the applicability of results to
usual care setting. Practitioners who perform the inter-
vention may vary in the way they deliver the planned
counseling and the compliance of both practitioners and
families may be variable. This results in weaker internal
validity. For the internal validity randomization is con-
sidered the best way to select the trial participants also
in pragmatic trials [27]. However, conducting a rando-
mized controlled trial is not always feasible, and the
randomization process may reduce willingness to partici-
pate in the trial especially in lifestyle interventions,
where problems in recruiting enough participants are
usual. Case control study design is considered the sec-
ond best design in intervention studies when
randomization is not feasible, especially when the study
groups are matched for the characteristics that may
affect the result [28]. Raaijmakers M et al. assessed rando-
mized vs. non-randomized study with group matching



Table 2 Timing of questionnaires, physical measurements and laboratory tests

Maternity care Weeks' gestation

8-12 26-28 37 After childbirth

Mother's age Mother´s average Mother´s average sleep h/d Gestation week of childbirth

Mother's education sleep h/d Mother's average physical activity Birthweight

Father’s Mother's average h/d Birth length

education physical activity h/d Blood pressure Birth head circumference

Mother's weight and height
before pregnancy

Blood pressure Mother's weight

Mothers chronic illness Oral glucose

Fathers weight and height tolerance test

History of GDM

History of newborn> 4500 g

Smoking during pregnancy

Previous deliveries

Immediate family history of DM 2,
CAD, hypertension, obesity and
hypercholesterolemia

Mother´s average sleep h/d

Mother's average physical activity h/d

Blood pressure

Child health care 1 year of age 2, 4 and 6 years of age * 3 and 5 years of age

Chronic illness Chronic illness Chronic illness

4 and 6 months weight and length Consumption of Consumption of beverage, fruits, vegetables, berries, sweets,

Weight beverage, fruits, pastry, bread, yoghurt, eating at takeaway restaurant

Length vegetables, berries, Regularity of meals

sweets, pastry, bread, Sleep time h/d

yoghurt, eating at Daily physical activity/outdoor activities

takeaway restaurant Daily screentime

Regularity of meals Weight

Sleep time h/d Height

Daily physical Waist circumference

activity/outdoor Blood pressure

activities

Daily screentime

Weight

Height

Waist circumference

Blood pressure

fP-glucose

fP-insulin

fP-cholesterol

fP-HDL-cholesterol

fP-triglyserides

P-ALAT

* At these timepoints the parents are offered to have their weight, waist circumference, blood pressure, fP-glucose, fP-cholesterol, fP-HDL-cholesterol and fP-
triglycerides measured by health care centre; fP = fasting plasma; GDM=gestational diabetes mellitus; DM=diabetes mellitus; CAD = coronary artery disease;
P-ALAT = plasma alaninaminotransferase.
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design in their intervention and found that non-randomized
appropriate matching resulted in 34% of their simulated
trials in a more equally balanced distribution of their key
characteristics compared with randomization, thus suggest-
ing acceptability of non-randomized trials when the key
characteristics are equally balanced in the groups [29]. It has
also been stated that even retrospective recruitment could
be used in primary care settings when non-acute conditions
are studied [30]. In retrospective recruitment randomization
is not possible and may make participant flow irregular, as it
does in our study, too. The advantages of retrospective re-
cruitment are that it shortens the recruitment time and
reduces practical staff workload. Disadvantages of retrospect-
ive recruitment include weaker control of bias or other un-
known factors influencing the effectiveness of the trial.
There are several methodological limitations in our

study. We did not use randomizing and recruited the
control group retrospectively in order to get a larger
sample size for our trial planned to be performed in only
one city and one risk group. The rationale behind this
group selection was that it made the recruitment period
shorter, the health centre staff ’s workload lower in
recruiting, and we were able to recruit larger study
groups in this small city willing to participate this long-
term intervention study. Randomization is not possible
when the control group is retrospectively recruited, but
because motivation to participate trials is a problem, es-
pecially when lifestyle intervention is involved, the
randomization could have further reduced families’ will-
ingness to participate in the study. However, we esti-
mated that the groups would be comparable being
families living in the same city and recruited from the
same population. We also assumed that the one-year
retrospective control group would not induce bias in the
results since there were no major changes in municipal
health care practices during that period. The retrospect-
ive control group could however cause bias, because the
same PHNs who perform the intervention take care of
the usual counselling practice of the control group in
child health care clinics, but not in maternity clinics.
The strength of this study is that is designed to be a

pragmatic trial integrated in health care practice thus
having good prospect to be a sustainable part of munici-
pal health care. The intervention costs are low since the
existing clinical staff are the intervention practitioner.
The follow-up time will be up to six years of offspring’s
age thus providing fairly long-term follow-up. Our inter-
vention targeted several lifestyle factors that are known
to affect the child’s weight gain. Multifaceted interven-
tion programmes are thought to be suitable for prag-
matic trials and most effective in preventing overweight,
since obesity is a result of many lifestyle factors in
addition to genetic susceptibility. Moreover our inter-
vention already starts during pregnancy and is planned
to continue until the offspring is five years of age. This
longer duration gives the intervention better chances of
resulting in healthy weight gain. We are targeting
mothers known to be at risk of having overweight or
obese offspring. The positive intervention effect is more
probable than in a trial targeting a population without
specifically sought risk characteristics. We also offered
the parents a chance to monitor their own weight, BP,
WC and metabolic markers, which we thought would
motivate the parents to continue in the study, and also
to function as a public health promotive act by helping
to find parents at risk of cardiovascular diseases.

Conclusion
Obesity originates prenatally and in early childhood. If
overweight is already gained during the preschool years,
the risk of becoming an obese adult is high. Thus pre-
ventive means should start early. The importance of
pragmatic trials is that they help to define the best use
of limited resources as well as policymakers and practi-
tioners to make choices between customary care and the
new counseling practice. Attempts to achieve methodo-
logical purity in explanatory trials can produce results
that are not applicable in real life, but attempts to
achieve full generalizability may also yield unreliable
results. Pragmatic trials are not planned to study the
contributors of its different components to the results
and they should have long-term follow-up to ascertain
whether the possible benefits are sustainable (27). Our
intervention has potential to be integrated in routine
municipal maternity and child health care practice with
moderate costs to society.

Additional file

Additional file 1: Information on “the Smart Family”-exercise and
nutrition guidance method.
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