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There is a consensus that interventions to prevent and treat childhood obesity should involve the family; however, the extent of the child’s involve-

ment has received little attention. The goal of the present study was to evaluate the relative efficacy of treating childhood obesity via a family-

based health-centred intervention, targeting parents alone v. parents and obese children together. Thirty-two families with obese children of 6–11

years of age were randomised into groups, in which participants were provided for 6 months a comprehensive educational and behavioural pro-

gramme for a healthy lifestyle. These groups differed in their main agent of change: parents-only v. the parents and the obese child. In both groups,

parents were encouraged to foster authoritative parenting styles (parents are both firm and supportive; assume a leadership role in the environmen-

tal change with appropriate granting of child’s autonomy). Only the intervention aimed at parents-only resulted in a significant reduction in the

percentage overweight at the end of the programme (P¼0·02) as well as at the 1-year follow-up meeting. The differences between groups at both

times were significant (P,0·05). A greater reduction in food stimuli in the home (P,0·05) was noted in the parents-only group. In both groups,

the parents’ weight status did not change. Regression analysis shows that the level of attendance in sessions explained 28 % of the variability in the

children’s weight status change, the treatment group explained another 10 %, and the improvement in the obesogenic load explained 11 % of the

variability. These results suggest that omitting the obese child from active participation in the health-centred programme may be beneficial for

weight loss and for the promotion of a healthy lifestyle among obese children.

Childhood obesity: Family-based interventions: Parents-only interventions

To reduce the epidemic of childhood obesity, environmental
factors should be altered (Hill & Peters, 1998). Targeting
obese children for education to create a healthy lifestyle,
modification of eating habits, and reduction of sedentary beha-
viour appears to be the most effective intervention for both
achieving and maintaining weight loss (Epstein et al. 1995;
Glenny et al. 1997; Summerbell et al. 2003). Although most
treatments include a dietary component, it is generally recog-
nised that nutritional intervention alone is ineffective as the
sole treatment for childhood obesity. Epstein et al. (1980)
demonstrated that adding behavioural techniques of contin-
gency contracting, self-monitoring of energy intake and
weight, praise, and stimulus control, to nutrition education,
significantly improved the reduction in percentage of over-
weight compared with nutrition education alone over a
5-month period (217·5 v. 26·4 %). It was also demonstrated
that focusing on increasing the intake of healthy foods was a
useful approach for nutritional changes for parents and their
obese children, rather than avoiding intake of high-fat–high-
sugar foods. (Epstein et al. 2001) The same results were
shown in an intervention programme conducted in schools
to improve health-related behaviours (Muller et al. 2001).
Children in the experimental schools showed greater effects

on the age-dependent change in fat mass compared with chil-
dren in the control group.

There is a consensus that interventions to prevent and treat
childhood obesity should involve the family; however, the pre-
ferred role of parents is unclear (Glenny et al. 1997; Dietz &
Gortmaker, 2001). Glenny et al. (1997) suggested that there
may be some benefit in behavioural therapy when parents
are involved in the child’s weight-loss efforts. Epstein et al.
(1990) reported that when parents and children were targeted
together for weight loss, children in the child and parent group
achieved a greater decrease in their percentage overweight
after 5 and 10 years than children in the non-specific control
group, whereas children in the child-only group showed
increases in percentage overweight. Another approach studied
by Israel et al. (1994) compared children’s management of
their own weight loss with parents’ management of their chil-
dren’s weight loss. Parental responsibility for the completion
of homework assignments and motivation of their children
was compared with enhanced child involvement, where the
children were trained in self-management techniques. Both
groups lost weight, but no statistical group effect was detected.

While several authors have studied parental involvement, it is
unclear how much involvement by the child is needed.
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We developed a programme in which children were not directly
involved in the intervention, to study whether they need to be
included in treatment or can be omitted from direct intervention.
This option was suggested in light of the indications that parental
behaviour plays an important part in childhood obesity; children
often resist change and express it by rebelling and acting oppo-
sitionally when they are subjected to such demands. Moreover,
when there are multiple agents of change, responsibility for
change may be unclearly assigned; namely, parents may feel
that the child is responsible for the change, while the child
leaves the responsibility to the parents, resulting in no change
at all. The parents-only programme also has the potential
cost–benefit of treating just the parents v. the parents plus
child. Moreover, there are certain indications in the literature
suggesting a connection between dieting and preoccupation
with food and weight by children and adolescents (Patton et al.
1990; Thompson et al. 1995); thus, modifying the environment
without involving offspring in the intervention may be
preferable.

Our previous studies demonstrated that when parents were
targeted as the primary mediators of change, children aged 6–
11 years showed greater weight loss, an increase in the
number of behavioural changes, and better retention of these
changes (Golan et al. 1998b,c). In these studies parents served
as both a source of authority and a role model for their children.
Parents regulated the quality and pattern of the food environment
(more fruit and vegetables and less high-sugar, high-fat foods),
providing an environment with fewer obesogenic factors and
more self-regulation and healthy practice (more physical
activity and less sedentary activity). They set limits when appro-
priate and, by their behaviours and attitudes, served as role
models for their offspring (Golan et al. 2001).

Previous studies examined the efficacy of interventions tar-
geting the obese child alone v. the parents alone (Golan et al.
1998a,b,c). The question remains, which is better: parents-
only or parent and child treatment? The present study extends
this knowledge by comparing targeting parents and child v.
parents alone, to address the question: Do the children need
to be involved at all?

Subjects and methods

Subjects and procedures

Of the 102 families who replied to an advertisement in the
local press, thirty-two met the following criteria: children
6–11 years of age; children more than 20 % overweight
(BMI for age and sex over 85th percentile); parents agree to

attend programme meetings; no current participation of any
family member in a weight-loss programme; no restriction
regarding participation in a physical activity programme for
children and parents; no diagnosis of psychiatric or major
endocrine pathology.

Before participants entered the study they agreed to random
treatment assignments. The thirty-two families had signed an
informed consent and then the children were divided into
three age groups: children aged 6 and 7 years; children aged
8 and 9 years; children aged 10 and 11 years. The participants
from each age group were randomised into the research
groups. The process was carried out by using two concealed
opaque envelopes indicating group 1, namely parents-only,
or group 2, parents and children. Allocation was concealed
from those recruiting. When two siblings from one family par-
ticipated, they were both assigned to the same group.

The allocation scheme is shown in Table 1. Two families who
were allocated to the parents–children group had two children,
and three families with two children were allocated to the
parents-only group. After randomisation, two families refused
to participate in the parents-only group, and one family refused
to participate in the parent and child group. One family dropped
out after 2 weeks because of a car accident. One child was
omitted from the parents-only group because of hypothyroidism,
which was discovered 2 weeks after the programme started. All
those who terminated the study attended the follow-up meeting.
After allocation, there was no difference in children’s sex and
BMI status between the groups. Thirty-two mothers and
twenty-seven fathers participated in the programme; two
mothers were widows, three were divorced and the fathers
were not interested in participating in the study. The data were
gathered by an MSc student who was blinded to the treatment
allocation, and the analysis was performed by a professional
statistician at the university statistics department.

The Ethics Committee for Human Experimentation at
Kaplan Hospital (Rehovot, Israel) approved the research pro-
tocol. All parents signed an informed consent form.

Intervention structure

Sixteen 1 h support and education group sessions were held for
each group. The first ten sessions were held weekly, the next
four biweekly, and the last two, once per month. Overall, the
programme lasted 6 months. In addition, 40–50 min individ-
ual appointments were held once per month for each family
in both groups, during the 6 months of the programme.

Table 1. Allocation scheme of the study participants

Group Parents only (n) Parents and child (n)

Families 14 18
Families with two children in the programme 3 2
Mothers 14 18
Fathers 12 15
Children 17 20
Drop-out total 4 1
Refusal 2 1
Car accident 1 –
Hypothyroidism 1 –

Targeting parents-only in childhood obesity 1009

https://doi.org/10.1079/BJN
20061757  Published online by Cam

bridge U
niversity Press

https://doi.org/10.1079/BJN20061757


A follow-up meeting and anthropometric measurement were
conducted 12 months after the programme’s termination.

A clinical dietitian, supervised by a family therapist, admi-
nistered the programme. Both programmes were similar in
content; however, the programme for the parents and children
group was adapted to fit the children included (the same issues
were discussed in a different manner).

In the parents-only group, only parents attended the pro-
gramme sessions. However, all suggested changes were
intended for the entire family as was described elsewhere by
Golan et al. (2001).

In the parents and children group, both parents and their obese
child attended the group sessions together. In this group shared
activities and discussions were planned to address the topics.
If the topic was modelling, for instance, the group facilitator
may have asked children to describe a behaviour which is similar
to their parents. The discussion might have included questions
such as: why do you feel it is important to behave in this
manner? How do you feel about behaving like your father?
What does that say about your value? Then, the same questions
were directed to the appropriate father.

Programme orientation

A family-based, health-centred orientation was implemented.
The programme emphasised healthy eating patterns (decrease
exposure to obesogenic foods, establish designated times for
family meals, set at least one family meal per day, allocate
individual portions, etc), encouraged an increase in daily
physical activity (a goal of 4 h/week), and a decrease in seden-
tary behaviours (,3 h/d). Self-monitoring of food intake as
well as types and amount of activities were introduced three
times: at baseline, at 6 months and at 12 months. Parents in
both groups were trained in coping techniques in order to
encourage and foster an authoritative feeding style. Authorita-
tive parents provide clear and firm direction for their children,
but disciplinary clarity is moderated by warmth, reason, flexi-
bility and verbal give-and-take. They are assertive, but not
intrusive and restrictive. An authoritative feeding style is
one in which adults determine which foods are offered, and
children determine the amount eaten.

Parents were also encouraged to de-emphasise thinness and
focus on addressing their and the child’s internal needs by
expressing feelings and nurturing the child emotionally. The
model, which was developed by M. G. and has been described
in detail elsewhere (Golan et al. 2001), guided the content of
the sessions.

Programme protocol

The first three sessions focused on nutrition education and par-
ental modelling. In the next two sessions, the use of an author-
itative feeding style was discussed. Parents largely control the
child’s eating environment, provide companionship at meal
times and promote family meals. Therefore, parents were
encouraged to model healthy food selection, decrease seden-
tary behaviour and increase physical activity.

Sessions 6 and 7 focused on eating and activity behaviour
modification, reinforcing means to influence a child’s food pre-
ferences, as well as employing behaviour modification. The use

of bribes, food rewards or eliminations, and regulating the chil-
dren’s food intake were announced as counterproductive.

Sessions 8 and 9 focused on problem solving while imple-
menting the change in the home.

Sessions 10 and 11 dealt with cognitive restructuring and
media management.

Session 12 focused on coping with resistance.
In the remaining four sessions, groups discussed their suc-

cesses and difficulties, as well as recommendations on how
to work around constraints imposed on parents in order to pro-
mote a healthy lifestyle for all family members.

Measurements

Anthropometric measurements (child and both parents) were
performed at baseline, at programme termination (after 6
months), and 12 months after programme termination.
Weight and height were measured to the nearest 0·1 kg and
1 cm, respectively, using a standard medical balance-beam
scale with a rigid vertical height rod (Shekel Scales, Tel
Aviv, Israel). Subjects (parents and children) were weighed
once per month, while wearing light clothing and no shoes.

Children’s overweight was calculated by this formula:
(children’s current BMI – children’s 50th percentile BMI)/
children’s 50th percentile BMI £ 100.

Children’s BMI Z scores were calculated based on the LMS
method (Cole et al. 2000). This method enables the use of an
internationally acceptable definition of child overweight and
obesity, specifying the measurement, reference population,
and age- and sex-specific cut-off points. Adult overweight
was defined by BMI .25 kg/m2 (World Health Organization,
1998). Overweight percentage in adults was calculated by
dividing the current BMI by 25.

Parents in both groups completed the Family Eating and
Activity Habits Questionnaire (Golan et al. 1998b) at the begin-
ning and termination of the programme. This questionnaire
measures the obesogenic factors in the environment (eight
items), physical activity (four items), the relationship of eating
to hunger (four items), and the eating habits of the obese child
and his parents (thirteen items). Mean r for Cronbach’s a was
0·83 (internal consistency). The total score for test–retests Pear-
son correlation coefficient was r 0·85 (P,0·01) (Golan et al.
1998b). The total family score was higher in families with an
obese child compared with families with a normal-weight
child (P,0·01), thus indicating its validity (Golan et al. 1998b).

Parenting style was measured using The Parental Authority
Questionnaire (Buri et al. 1988; Buri, 1991), which measures
Baumrind’s permissive, authoritarian, and authoritative par-
ental authority prototypes (Baumrind, 1971).

Statistical analysis

Statistical analysis used the Statistical Analysis System (SAS
Institute Inc., Cary, NC, USA). The study was designed to
detect differences of 10 % weight loss with a power of 90 %
and a significance level of 0·05, given a dropout rate of
10 % with a sample of twelve in each group, based on
variation defined in a previous study by Golan et al. (1998c).

One-way ANOVA with Bonferroni’s tests to correct for
multiple comparisons were conducted to explore between-
group differences at baseline for parents’ and children’s data.
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Group differences in percentage overweight and BMI Z
score were analysed using mixed model repeated-measures
ANOVA, with treatment group as the between factor, and
time (0, 6, 18 months) as the within factor, with linear con-
trasts used to follow significant main effects or interactions.
It was an intention to treat analysis where the missing
values were replaced with baseline values.

Changes in lifestyle behaviours from baseline to the end of
the intervention (after 6 months) were assessed using x2 tests,
t tests and analysis of covariance.

Pearson’s correlation coefficients were used to determine
associations between numerical variables. P values of ,0·05
were considered statistically significant.

A multiple stepwise regression analysis was performed to
test the contribution of the different variables to the change
in the child’s weight status at programme termination
(6 months). The dependent variable was the change in the
child’s BMI Z score; the independent factors were the treat-
ment group, mother’s baseline BMI, which was found to be
correlated with the child’s change in weight status; the
child’s baseline BMI; change in the obesogenic load at
home (change in the family eating and activity habits ques-
tionnaire); change in children’s physical and sedentary
activity; change in exposure to stimulus; level of attendance
in sessions of the agents of change; change in energy intake.

Results

Characteristics of both groups at baseline are presented in
Table 2. No statistically significant differences between the

groups were detected in any of the baseline characteristics
measured, including socio-economic status.

Attendance rate

Full attendance was defined when all agents of change were
present in the sessions (for child and parents group, three sub-
jects; for parents-only group, one or two subjects depending
on family structure).

Partial attendance was defined when only one parent was
present in the session.

In the parents-only group a full attendance was observed in
80 % of the sessions, partial attendance was observed in 15 %
of the sessions, 5 % absence; an average of 86 % attendance.

In the parent and child group a full attendance was observed
in 55 % of the sessions, partial attendance was observed in
38 % of the sessions, 7 % absence; an average of 83 %
attendance.

Weight loss

The change in percentage overweight and change in BMI
during the study period and at the 18-month follow-up meet-
ing are shown in Fig. 1.

At the end of intervention the treatment effect was statisti-
cally significant with regard to the parents-only group. Over-
weight change was 29·5 % (0·4 BMI Z score; P¼0·003) in
the parents-only group v. 22·4 % (0·1 BMI Z score) in the
parents–children group. The difference between the groups
was statistically significant for both changes in percentage
overweight and BMI Z score (F(1,28) ¼ 11·3, P¼0·02;
F(1,28) ¼ 5·7, P¼0·024, respectively). No differences in chil-
dren’s height were shown between the groups.

A non-obese status was reached at termination by two chil-
dren from the parents-only group and one child from the
parents–children group. No associations were shown between
percentage weight change and sex or age.

The percentage overweight of both mothers and fathers
did not change significantly at the end of the programme in
either group (F(1,26) ¼ 2·9, P¼0·1; F(1,23) ¼ 2·0, P¼0·2,
respectively).
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Fig. 1. Children’s weight status at baseline, termination (6 months), and 1-

year follow-up, and change in BMI (dBMI; kg/m2) at treatment termination

and 1-year follow-up. (–X–), Parent and child group; (– –), parents-only

group. Values are means and standard deviation. Mean value was signifi-

cantly different from that of the parent and child group: *P,0·02, **P,0·05.

Table 2. Participant characteristics at baseline

(Mean values and standard deviations)

Parents-only
group

Parent and child
group

Mean SD Mean SD P *

Children
Girls (n) 10 10
Boys (n) 7 10
Age (years) 8·75 1·9 8·7 2 NS
Height (cm) 138·7 11·8 135·4 10·8 NS
Weight (kg) 47·1 12·4 45·5 15·9 NS
BMI (kg/m2) 24·2 3·0 24·3 3·6 NS
Mean overweight
percentage

47·0 22·1 48·5 18·1 NS

Mothers
n 14 18
Age (years) 38 4·4 40·1 6·1 NS
Height (cm) 162·6 6·4 162·4 5·8 NS
Weight (kg) 72·7 11·1 79·1 15·5 NS
BMI (kg/m2) 27·5 3·7 30·1 6·7 NS
Mean overweight
percentage

22·2 16·9 33·5 28·4 NS

Fathers
n 12 15
Age (years) 38·7 5·1 42·5 5·2 NS
Height (cm) 173·4 7·4 173·5 7·2 NS
Weight (kg) 100·9 24·7 102·3 19·1 NS
BMI (kg/m2) 33·4 7·3 33·9 5·45 NS
Mean overweight
percentage

45·4 32·3 47·4 24·3 NS

* Probability of differences between the groups was analysed by t test.
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At the 1-year follow-up meeting, an average reduction of 12
in percentage overweight and 0·5 BMI Z score was observed
in the parents-only group (P¼0·045; P¼0·025, respectively)
v. a 0·4 increase in the average percentage overweight status
and 0·1 BMI Z score among children from the parents–chil-
dren group (NS) (Fig. 1).

The repeated-measurement analysis which assessed the
change over time (0, 6, 18 months) indicated significant differ-
ence in children’s percentage overweight and BMI Z scores
between the groups (F(2,56) ¼ 10·7, P,0·01; F(2,56) ¼ 5·9,
P¼0·005, respectively) with significant group £ time inter-
action on both percentage overweight and BMI Z scores
(F(2,56) ¼ 7·5, P¼0·001; F(2,56) ¼ 3·9, P¼0·02, respectively).
Significant linear trends in both BMI Z scores and overweight
change were detected (P¼0·01). No differences in children’s
height were shown between the groups. In order to rule out
‘family’ effects due to the participation of siblings in the pre-
sent study the analyses were carried out with and without
these families; two families in the parents and child group
and three in the parents-only group. Both ways resulted in stat-
istically significant changes in children’s percentage over-
weight and BMI Z score between the groups (F ¼ 8·9,
P,0·01; F ¼ 5·3, P¼0·03, respectively).

Behavioural changes

Changes in the children’s eating and activity patterns from
baseline to 6 months are presented in Table 3 (eating and
activity patterns were not measured at the 18 months visit).
Both groups increased their physical activity and decreased
the time spent in sedentary behaviours, as well as episodes
of eating between meals. A statistically significant difference
between the groups was found only in respect to the exposure
of children to the presence of food stimulus at home
(P¼0·03). Those parents whose children were not actively tar-
geted by the programme reported less use of snacks, sweets,
ice cream, and cakes at home.

A 22 % reduction in the overall obesogenic habits in the
house, reported by child and parents (change in the Family
Eating and Activity Habits Questionnaire scores from baseline
to 6 months), was found (P,0·01) after the intervention in the
parents-only group, while only a 15 % reduction was found in

the parent and child group (P¼0·02). The differences between
the groups in the questionnaire total score were found to be
statistically significant (P,0·05).

Weight loss was negatively correlated with the rate of
mothers’ offering food to the child (r 0·3; P,0·01) and posi-
tively with the level of physical activity (r 0·6; P,0·03).

Parenting style

In both groups the parenting style did not change significantly.
A statistically significant negative correlation was shown
between permissive parenting style and changes in BMI in
both groups (20·6, P,0·01 for the parents-only group;
20·58, P,0·03 for the parent and child group); the more per-
missive the mother, the less change occurred in the child’s
BMI.

Permissive parents are more responsive than they are
demanding. They essentially allow children to make their
own decisions and regulate their own activities. These parents
set boundaries more similar to friendship with their children,
with minimal punishment when things go wrong. Permissive
parenting is linked to lower levels of self-regulatory skills.

A trend was shown in the correlation coefficient between
the changes in authoritative style (measured by the parent-
ing-style questionnaire) and child weight loss (r 0·4;
P¼0·08). Improvement in parental authoritative style (parents
provide clear and firm direction for their children, but moder-
ate disciplinary clarity by warmth, reason, flexibility, and
verbal give-and-take; parents are assertive, but not intrusive
and restrictive) tended to be associated with more weight
reduction in children.

Regression analysis

The regression model is presented in Table 4. In the multiple
stepwise regression analysis using the reduction in child’s
BMI Z score at the end of the 6-month intervention as the
dependent variable, 49 % of the variability of the child’s
weight status was explained by three factors. The level
of attendance in sessions explained 28 % (r 2 0·28;
P,0·003) of the variability, the treatment group explained
another 10 % of the variability (r 2 0·38; P,0·04), and the

Table 3. Children’s overweight status, eating and activity patterns, food stimuli at home and total eating pattern score at baseline and after
6 months in the programme

(Mean values and standard deviations)

Parents-only group Parent and child group

Baseline Termination Baseline Termination

Mean SD Mean SD Change Mean SD Mean SD Change

BMI Z score† 2·0 1·6 0·4* 2·1 2·0 0·1
Overweight percentage† 47·0 22·1 37·5 22·0 29·5* 48·5 18·1 46·1 17·8 22·4
Physical activity (h/d) 3·4 1·9 4·5 1·7 þ1·2* 4·0 1·6 5·0 1·7 þ1·0*
Television viewing (h/d) 3·8 1·2 3·0 1·4 20·8* 3·9 1·2 2·9 1·3 21·0*
Eating between meals (score) 2·9 0·6 1·8 0·7 21·1** 2·3 0·7 1·8 0·4 20·5*
Added extra (units) 3·3 0·8 2·6 0·7 20·7* 3·3 1·0 3·1 0·8 20·3
Food stimuli (items)† 14·5 4·3 5·2 2·7 29·3** 12·7 3·5 6·6 3·2 26·1**
Obesogenic load (total score)† 30·1 7·7 23·5 7·3 26·6** 28·9 6·9 24·6 4·1 24·3*

Within a group, the change was significant: * P,0·05, ** P,0·01.
† The difference between the groups at the end of the intervention was significant (P,0·05).
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improvement in obesogenic load in the house explained
another 11 % of the variability (r 2 0·49; P,0·02). Baseline
BMI of the mother, baseline BMI of the child, as well as
sex, were included in a prior step of the regression model,
although none of these values entered into the final model.

Discussion

In a previous study, we demonstrated the efficacy of parental
intervention over a child-focused intervention for childhood
obesity (Golan et al. 1998c). The question remained whether
the child’s attendance is needed in treatment. Is parental inter-
vention per se sufficiently efficacious or is dual intervention
superior? The present study addresses this issue.

The present study demonstrates that children aged 6–11
years who attended healthy lifestyle intervention sessions
with their parents lost less weight than those children whose
parents were the main mediators and who did not attend the
sessions. It confirms previous data (Golan et al. 1998c) show-
ing that children who actively participate in behaviour-modifi-
cation sessions demonstrated less weight reduction and
behavioural changes when compared with children who did
not attend these sessions.

The present study is the first to demonstrate that omitting
the child from attendance in intervention sessions has the
advantage of more weight loss compared with sessions in
which the parents and child both attend. It is important to
note at this point that the positive effect of the parents-only
group may be underestimated. Given the propensity, in obser-
vational studies, for overweight children to become more
overweight with time, it is possible that the parent and child
intervention was somewhat effective – i.e. the children in
this group might have had greater BMI gains without the inter-
vention. If this were the case, the impact of the parents-only
group could be underestimated in the present study.

The disadvantage of the children’s presence in the interven-
tion sessions might be attributed to the conflict they face when
lifestyle changes are demanded. Lerner & Lerner (1983)
suggested that children often resist change and express it by
rebelling and acting appositively when they are subjected to
such demands. Mendonca & Brehm (1983) evaluated the
role of perception of choice in the therapeutic outcome of
behavioural obesity treatment. Children who perceived that
they chose the type of treatment lost more weight than
children in the no-choice control group, when interviewed at
the 12-week marker.

One of the study limitations is the lack of a third condition
where parents and children are targeted separately. Another
limitation stems from the differences in the refusal rates
between the groups. In the parents-only group two individuals
refused to participate, while in the parents and children group
only one family refused to participate. These differences are
quite small, although it may indicate the difficulties in recruit-
ment to parents-only intervention when dealing with child-
hood obesity.

Epstein and colleagues demonstrated that a weight-reduc-
tion-oriented programme that targeted both the parents and
children with information given in separated groups demon-
strated superiority over the child-alone condition. It was
suggested that children are less inhibited, and thus participate
more actively, when separated from their parents. Addition-
ally, children behave more responsibly and are better con-
trolled when they are treated separately from their parents
(Israel et al. 1985).

One might think that targeting parents without or separately
from their children extends the topics that can be addressed in
the intervention sessions. Targeting parents for improvement
of parenting skills in the treatment of childhood obesity is
widely supported by existing research (Epstein et al. 1981,
1998; Israel et al. 1985; Epstein, 1996; Barlow & Dietz, 1998).

Israel et al. (1985) found that at the 1-year follow-up, chil-
dren whose parents had participated in a short course in gen-
eral behaviour management had significantly better weight
control than did children in an intervention that focused
solely on weight reduction.

Our model focuses on environmental changes as well as on
role modelling by the parents. The parents-only group showed
a significant improvement in reduction of overall obesogenic
habits in the house compared with the parent and child
group. These changes in the obesogenic factors in the child’s
environment explained 11 % of the variance in the improve-
ment of children’s weight status according to the regression
model. Stepwise regression analyses have also shown that
the level of attendance of the agent of change in sessions
explained 28 % of the variability, and the treatment group
explained another 10 % of the variability in the children’s
weight status.

The attendance data demonstrate a higher full attendance
(both parents) in the parents-only group while in the parent
and child condition, a higher partial attendance was demon-
strated. This may suggest that when more subjects are
responsible for a topic, there is more place for concession or

Table 4. The contribution of selected behaviours to the variability in BMI Z score using three steps of the
hierarchic regression

Independent variables Adjusted R 2 P t b SE B B

Step 1
Attendance in sessions 0·28 0·003 3·26 0·53 0·158 0·514

Step 2
Attendance in sessions 0·38 0·008 2·88 0·45 0·153 0·439
Treatment group 0·04 2·09 0·33 2·34 4·9

Step 3
Attendance in sessions 0·005 3·08 0·45 0·14 0·435
Treatment group 0·49 0·018 2·52 0·37 2·18 5·49
Improvement in obesogenic load 0·028 22·33 20·33 2·82 26·58

Targeting parents-only in childhood obesity 1013

https://doi.org/10.1079/BJN
20061757  Published online by Cam

bridge U
niversity Press

https://doi.org/10.1079/BJN20061757


indulgence, followed by influence on outcome as reflected by
the regression analysis.

In the present study, parent modelling was not found to be a
mechanism responsible for the better effects in the parents-
only group. However, one must not ignore this path of learn-
ing that has proved effective in many studies.

In our intervention, parents were encouraged to practise
authoritative, or cooperative, feeding styles. In this practice,
adults determine which foods are offered, and children deter-
mine the amount eaten. This paradigm is believed to result in
optimum outcomes in children (Satter, 1988), due partially to
the development of their self-control (Birch & Davidson, 2001).

In contrast to regulating the environment as we suggest,
Johnson & Birch (1994) found that controlling a child’s feed-
ing practices most probably contributes to, rather than pre-
vents, childhood obesity and eating problems. Parental
control interferes with a child’s ability to attend to internal
cues of hunger and satiety that serve self-regulation (Birch
& Davidson, 2001). Many parents of obese children control
the child’s behaviour rather than regulate the obesogenic fac-
tors in the home environment. Authoritative parents take
responsibility and enforce a healthy environment in the
house, set limits on the time spent by the child with regard
to sedentary activity, and avoid insensitivity and/or unrespon-
siveness to the feeding cues from the child. According to Sat-
ter’s trust model (Satter, 1996), it is assumed that children will
eat the amount they need.

The present study only partially confirmed this hypothesis,
probably due to the small sample size and the lack of statisti-
cal power. In both groups no change in parenting style was
observed. However, a trend of statistically significant corre-
lation was found between parental control and child weight
loss (r 0·4; P¼0·08) and negative correlation was shown
between liberal parenting style and changes in BMI for
mothers only. More research is needed to evaluate change in
parenting style and its importance in such programmes.

The family-based health-centred approach suggested here is
most suitable for young children, since they are more amen-
able to change. However, it can also benefit older children,
as well as their parents, since they are all part of the environ-
ment that is targeted for change. The suggested intervention
may be particularly well suited for families in underserved
rural communities where parents have limited information
and exposure to health promotion strategies; thus children
are at greater risk for obesity. The difficulties faced by thera-
pists in the parents-only approach are related mainly to
parents’ motivation. It is easier said than done for parents to
take responsibility on what is considered to be the child’s pro-
blem. This might be presented in the form of resistance to par-
ticipate in such an intervention. Studying how to enhance
parents’ motivation to change the obesogenic environment
might be useful in future studies. Further studies should
explore the efficacy of the parents-only group compared
with parent and children groups in which the parents and
the children are treated separately.

Conclusions

Targeting the health-centred approach to childhood obesity
with the parents as the exclusive mediator, addressing
parenting at least as much as lifestyles, resulted in better

results than the situation where parents attended sessions
with the obese child. Attendance rate, reduction in obeso-
genic load and treatment group were the main predictors for
success.

It is essential to encourage healthcare professionals to
address the epidemic of obesity and eating disorders with
family-based healthy lifestyle programmes rather than
weight-reduction orientation.
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