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 Abstract 
   Observational studies increasingly emphasize the impact of general parenting on the development of childhood overweight 
and obesity. The aim of the current literature review was to provide an overview of interventions addressing general parent-
ing in order to prevent or treat childhood obesity. Electronic literature databases were systematically searched for relevant 
studies. Seven studies were eligible for inclusion. The studies described four different general parenting programs,   which 
were supplemented with lifestyle components (i.e.,   physical activity and nutrition). All studies showed signifi cant small to 
moderate intervention effects on at least one weight-related outcome measure. The current review shows that despite the 
emerging observational evidence for the role of parenting in children ’ s weight-related outcomes,   few interventions have been 
developed that address general parenting in the prevention of childhood obesity. These interventions provide evidence that 
the promotion of authoritative parenting is an effective strategy for the prevention and management of childhood obesity.  
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  Introduction 

 Overweight and obesity in children is a signifi cant 
public health problem (1,2). The current prevalence 
of overweight and obesity varies considerably across 
parts of the world, with North America, Europe and 
parts of the Western Pacifi c having the highest prev-
alence of overweight among children (approximately 
20 – 30%) (2). Increasingly, children become over-
weight at a relatively young age. Being overweight as 
a child increases the risk of becoming an overweight 
adult, compared to normal-weight children (3 – 5). 
Obesity in childhood is also associated with health 
consequences like cardiovascular diseases and type 2 
diabetes, and social consequences such as teasing 
and discrimination (6,7). 

 A large number of interventions to prevent or treat 
overweight in childhood have been developed, which 
have been extensively described in various systematic 
reviews (8 – 13). These reviews show that the majority 
of the interventions focus on changing so-called energy 

balance-related behaviors, that is, improving chil-
dren ’ s dietary intake and increasing their levels of 
phy sical activity (14). However, there is still debate 
on the best way to design an intervention to achieve 
maximal and sustainable effects on child outcomes (8). 

 Intervention research has increasingly highlighted 
the importance of parents and family involvement 
in child obesity treatment and prevention (15 – 17). 
Parents determine their child ’ s lifestyle to a large 
extent, especially in the early years of life, and several 
intervention studies have demonstrated that involving 
the family in the treatment of childhood overweight 
is an effective approach. For example, Epstein and 
colleagues showed that including parents as active 
participants in habit change and weight loss was 
effective in terms of weight control among children at 
fi ve-year follow-up (18); these effects were maintained 
over extended periods from childhood through 
adolescence and adulthood (19,20). Golan (21) showed 
that targeting parents as exclusive moderators resulted 
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in greater reduction in children ’ s percentage over-
weight than targeting both parents and children or 
targeting children alone. Similarly, prevention studies 
have shown that parents can be supported in achieving 
effective behavioral changes that seem likely to reduce 
the degree of overweight in their children (12). 

 A distinction between specifi c and general family-
based intervention goals has been made in the exist-
ing literature (17). A specifi c intervention focus 
involves parents in changing specifi c child behaviors 
related to eating and exercise, i.e. changing specifi c 
parenting practices. A general intervention aims at 
changing the broader family context or family func-
tioning (17). One important dimension of the family 
context concerns  ‘ general parenting ’  or  ‘ parenting 
styles ’ , which is the focus of the current paper. It 
describes parent-child interactions across a wide 
range of situations, and can be regarded as the con-
text of behavior-specifi c parenting (22). Parenting 
styles are often rated using two dimensions: an index 
of parental responsiveness (warmth, acceptance or 
involvement) and an index of parental demanding-
ness (control or strictness) (23). The combination of 
these dimensions results in a fourfold classifi cation 
of parenting: authoritative, authoritarian, indulgent 
(similar to permissive), and neglectful (similar to 
uninvolved). 

 While originally (and successfully) applied in the 
prediction of childhood problem behaviors, to date 
multiple observational studies have also provided 
evidence for the impact of general parenting on chil-
dren ’ s weight status and related health behaviors 
(24). Such observational studies have indicated the 
potential of general interventions addressing these 
general parenting skills in attempts to prevent or treat 
childhood obesity. Although some researchers already 
underlined the importance of targeting the broader 
family context in the prevention or treatment of 
childhood obesity (17,25), to date no reviews have 
focused exclusively on interventions that incorpo-
rated general parenting. The aim of the current 
review was therefore to provide an overview of inter-
ventions which address general parenting in order to 
prevent or treat obesity in youth (0 – 18 years).   

 Methods 

 Studies that were eligible for the present systematic 
review were searched for in the computerized data-
bases Pubmed, PsycINFO and Scopus, using com-
binations of the following keywords: parents, 
parenting, child, infant, overweight, obesity, weight 
gain, intervention, and prevention. We included dis-
sertations and studies published in peer-reviewed 
journals until February 2010. 

 Studies were fi rst assessed on their title and then 
on their abstract, by two reviewers (S.G. and E.S.) 
independently of each other. To be included in the 
present study, intervention studies had to meet the 
following inclusion criteria: 

 (1) The intervention study had to focus on chil-
dren or adolescents (aged 0 – 18). 

 (2) The primary aim of the intervention had to 
be the prevention or treatment of overweight 
or obesity. 

 (3) The study had to describe intervention com-
ponents addressing general parenting. 

 (4) The study had to have used anthropometric 
measurements at baseline and follow-up to 
describe the effectiveness of the intervention. 

 (5) The article had to be in English. 

 Studies which aimed to change to the children ’ s 
broader environment, e.g., the emotional climate of 
the family were excluded from the present review. 

 In total, 1057 papers were initially identifi ed in 
Pubmed, PsychInfo and Scopus using the selected 
keywords. These were all screened on title, leading to 
118 eligible hits. Of these, 55 were eliminated based 
on abstract evaluation. The remaining 63 papers were 
retrieved for reading the full-text. This resulted in four 
studies which were considered eligible for inclusion. 
Major reasons for studies not being included in the 
current review were: no intervention studies ( n   �  757), 
interventions not aimed at treatment or prevention of 
childhood overweight ( n   �  133), interventions not 
targeting children or not including parents ( n   �  69), 
no intervention components on general parenting 
( n   �  69), no intervention effects reported ( n   �  14), 
and paper not in English available ( n   �  15). After the 
electronic literature search, we applied reference 
tracking, which led to three additional references, 
leading to seven eligible studies.  

 Data extraction and analysis 

 The data extraction process of the included studies 
consisted of three steps. First, we described the gen-
eral characteristics of the studies: location, inclusion 
and exclusion criteria of the study participants, 
design, treatment groups, follow-up, drop-out rates, 
and characteristics of the study sample. Second, the 
intervention used in the included studies was out-
lined by describing the duration, the target group, 
the components of the intervention targeting general 
parenting, and the components of the intervention 
addressing physical (in)activity and nutrition. The 
fi nal part of the qualitative data extraction process 
regarded the results of the interventions, including 
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the anthropometric measures of overweight. If avail-
able, measures of physical activity (or inactivity) and 
nutrition and parenting measures were also recorded. 
These data were abstracted by the fi rst author (S.G.) 
and checked by the second author (E.S.). 

 In addition, effect sizes (Cohen ’ s d) were calcu-
lated for tests of differential change in weight mea-
sures across the intervention and control conditions. 
Cohen ’ s d is calculated by dividing weight changes by 
the pooled standard deviation of the baseline weight 
of the study population (26). In the case of multiple 
intervention groups, the effect sizes of all interven-
tions were assessed. In studies without an appropriate 
control group, Cohen ’ s d was calculated by dividing 
the mean weight change by the standard deviation of 
the baseline weight. Effect sizes (ES) were interpreted 
using the classifi cation defi ned by Lipsey (27): small 
effect (ES 0.00 – 0.32), moderate effect (ES 0.33 –
 0.55), or large effect (ES 0.56 and more).    

 Results  

 General study characteristics 

 Seven intervention studies, described in nine papers, 
were identifi ed as meeting the inclusion criteria (28 –
 36). General study characteristics are described in 
Table I. The studies were published between 1975 
and 2008. Three studies had been conducted in the 
USA (28 – 30), one in the USA and Canada (31), two 
in Australia (33,35) and one in the UK (36). All 
authors reported inclusion and/or exclusion criteria 
to determine who could participate in the interven-
tion. An age limit was reported in each study as an 
inclusion criterion and fi ve studies exclusively 
included overweight children (29,30,33,35,36). Six 
studies were based on a Randomized Controlled 
Trial (RCT), with participants randomly allocated to 
either two or three different experimental groups. 
One study (36) made use of a pretest-posttest design 
in which all participants received the same treatment. 
Participants in all studies were assessed at baseline 
and immediately at the end of the intervention. With 
the exception of the study of Harvey-Berino and 
Rourke (31), study participants were also assessed 
after a period of no further intervention, to indicate 
maintenance of the intervention effects. These 
follow-up periods ranged from 20 weeks to three 
years. The drop-out rate of participants in the studies 
was reported per group at each measurement, rang-
ing from 0% (28, 31) to 60% (28). The drop-out rate 
did not differ signifi cantly between the experimental 
and control groups, except for in Aragona et al. (28) 
and Harvey-Berino and Rourke (31). 

 Five studies included less than 50 participants, 
whereas the two remaining studies included more 

than 100 children (mean  �  52 participants). Only 
the study of Golley (32) reported a sample size cal-
culation. The unweighted mean age of the partici-
pants was 8.3 years; one study included preschool 
children, fi ve studies included children aged between 
5 and 11 years and one study included children older 
than 11 years. Most studies primarily included girls 
(28,29,33,35,36). In six studies, all participants were 
overweight or obese, while one study (31) also 
included normal-weight children. The ethnicity of 
the participants was reported in four studies: three 
included mainly Caucasians (33,35,36), and one 
study included only Native Americans (31).   

 Intervention description 

 The interventions are described in Table II. The 
duration of the interventions ranged from nine weeks 
to six months (mean  �  approximately 16 weeks). 
Four studies had separate intervention components 
for both parents and children: three of them offered 
children a multi-component program with group ses-
sions as well as exercise components (24,25,31); and 
in one study children were provided with an intensive 
exercise program (23). Two studies mainly focused 
on the parents but did include the children (active 
game sessions) (33,35), and one study did not include 
the children at all (31). The interventions were deliv-
ered by different methods, but they all incorporated 
group sessions for parents. In four studies, the inter-
vention was delivered by intensively trained facilita-
tors, who were supervised during the training 
(31,32,35,36). In every study, the content of the 
intervention consisted of components relating to 
general parenting and specifi c parenting practices 
related to physical (in)activity and/or nutrition. The 
included studies used four different standardized 
general parenting programs, which are described 
below. 

 The fi rst program identifi ed was based on the 
book  ‘ Living with Children ’  by Patterson (37,38). 
Based on Social Learning concepts from Skinner (39) 
and Bandura (40), the book gives parents brief, very 
specifi c instructions on how to change behaviors 
which almost every parent encounters. It offers pro-
grammed instructions, in which the main ideas in the 
book are broken down into small items on which par-
ents have to respond by writing down an answer. 

 Three different studies described an intervention 
that provided parents with  ‘ Living with Children ’  to 
help them acquire child management skills. Aragona 
et al. (28) used the book as a guidance for the content 
of the group sessions with parents, while the control 
group did not receive the book. Israel et al. (29,30) 
performed two studies in which they based the lec-
tures in their intervention on the content of the book, 
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while the parents were simultaneously required to 
read the book. In their 1985 study (29), only the 
intervention group attended sessions and read the 
book, whereas the control group did not receive any 
information about general parenting. In contrast, 
their 1994 study (30) involved both the experimental 
and control groups attending the parent training 
about general child management and reading the 
book. The difference between the groups was that 
parents in the standard treatment condition were 
made responsible for their child ’ s motivation and 
compliance with the program, whereas in the 
enhanced child involvement condition, the children 
were encouraged to manage their own weight loss 
efforts. 

 The second general parenting program used in 
the intervention studies was the Positive Parenting 
Program (Triple P) (33,35). Triple P is a standard-
ized general parenting program (41), based on social 
learning principles (42), which aims to promote the 
parents ’  competence to manage their child ’ s behav-
ior. Self-management is fostered through self-evalu-
ation and problem solving. Triple P tries to enhance 
the knowledge, skills and confi dence of parents in 
order to prevent behavioral, emotional, and develop-
mental problems in their children. The basis of Triple 
P is formed by fi ve core parenting principles: (a) 
ensuring a safe and engaging environment, (b) creat-
ing a positive learning environment, (c) using asser-
tive discipline, (d) having realistic expectations, and 
(e) taking care of oneself as a parent. These principles 
are translated into a range of positive parenting 
strategies: e.g., spend quality time with your child; 
provide engaging activities; set developmentally 
appropriate goals; set a good example; establish clear 
ground rules; give clear and calm instructions; back 
up instructions with logical consequences, quiet 
time, or time-out (41). 

 Golley and colleagues (32 – 34) were the fi rst to 
evaluate the effects of a Triple P intervention on 
childhood obesity, in which parents took part in 
group sessions. Two experimental groups in their 
study received Triple P; one of these received addi-
tional intensive lifestyle support group sessions which 
focused on lifestyle knowledge and skills, and their 
children attended structured supervised activity ses-
sions, while the other group only received a healthy 
lifestyle pamphlet on top of Triple P. The waiting list 
control group received only the healthy lifestyle pam-
phlet. West (35) developed a new version of this 
Triple P intervention, called Lifestyle Triple P, with 
a specifi c focus on increasing physical activity and 
promoting healthy eating in children. The interven-
tion group, which was provided with Lifestyle Triple P, 
was compared with a waiting list control group who 
did not receive any intervention. 

 The third general parenting program applied in 
childhood overweight interventions is the Active 
Pa renting curriculum (43), which emphasizes the 
child ’ s psychological and behavioral goals, logical 
and natural consequences, mutual respect, and 
encouragement techniques. Harvey-Berino and 
Rourke (31) based their intervention on this curricu-
lum. Two groups received the parenting program: a 
 ‘ parenting support ’  group, which involved limited 
discussions on eating and exercise behaviors, and an 
 ‘ obesity prevention plus parenting support ’  group, in 
which the lessons focused exclusively on improve-
ment of parenting to facilitate exercise and healthy 
eating behaviors. 

 Finally, one study used the Family Links Nurtur-
ing Program, which was originally developed and 
evaluated for the treatment and prevention of child 
abuse and neglect (44). The program consists of two 
parts: a parenting program offered to parents and 
a school-based intervention. The parenting program 
is based on four principles: (a) helping parents 
to develop appropriate expectations, (b) self-aware-
ness and self-esteem, (c) a positive approach to dis-
cipline and (d) empathy (45). Robertson et al. (36) 
used elements of the parenting part of the Family 
Links Nurturing Program and of family lifestyle 
programs.   

 Results of the interventions 

 The results of the interventions are summarized in 
Table III (a and b). All studies found statistically 
signifi cant intervention effects on one or more 
anthropometric outcome measures. For fi ve studies, 
the effect sizes were calculated in terms of differences 
in weight change between groups, based on the infor-
mation provided in the published papers. The mag-
nitude of the effect of these studies was on average 
small to moderate, ranging from  � 0.20–0.60. For the 
remaining two studies, which lacked an appropriate 
control group, the effect sizes were calculated in terms 
of change over time. The magnitude of the weight-
related outcomes in these studies was on average mod-
erate; with effect sizes ranging from 0.28 – 1.22. 

 Four studies assessed intervention effects on 
energy balance-related lifestyle behaviors (physical 
activity, sedentary behavior and nutrition) (31,32, 
35,36); all of these studies found signifi cant positive 
effects on at least one of the behaviors measured. 
These positive effects were reported on energy intake, 
intake of extra food (high energy, fat, sugar, and/or 
salt food), time spent in small screen activities, time 
spent in active play, activity/inactivity balance, use of 
active transport to and from school, weekend-day 
sedentary activity, and number of steps counted. 
Eating and/or physical activity styles were measured 
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  Table III. (a) Effects of interventions on anthropometric measures.  

Study Measures of overweight Effect Sizes (Cohen’s d)

Aragona 
et al. (28)

12 weeks RCR vs. C RC vs. C RCR vs. RC
Weight: Response-Cost plus Reinforcement group (RCR) lost 

5.1kg; Response-Cost only group (RC) lost 4.3kg and 
Control group (C) gained 0.4kg. Treatment groups were 
signifi cantlya different from the control group.

0.46 0.39 0.11

20 weeks
Weight: compared to baseline RCR group lost 3.6kg, RC 

group lost 2.3kg and C group gained 1.0kg. RCR group 
gained signifi cantly less than C group; RC group not 
signifi cantly different from C group.

0.42 0.31 0.19

43 weeks 0.45
Weight: RCR group lost 0.32kg, and RC group gained 3.3kg. 

Differences between these groups were not signifi cant. Because 
of drop-out, the results of the C group could not be used.

Israel 
et al. (29)

9 weeks PT vs. WLC WRO vs. WLC PT vs. WRO

Weight: behavioral weight reduction plus Parent Training (PT) 
group lost 2.2kg; behavioral Weight Reduction Only (WRO) 
group lost 2.4kg and Waiting-List Control group (WLC) 
gained 2.5kg. Treatment groups were signifi cantly different 
from controls, but the two treatment groups were not 
signifi cantly different from each other.

0.25 0.35 0.02

Percentage overweight: signifi cantly lower level in WRO group 
(−11.64%) compared to PT children (−7.17%), and 
controls (0.90%). 

0.37 0.58 −0.20

Skinfold: no signifi cant change in any of the groups.

One year (only PT and WRO groups)

Weight: signifi cant weight increase in PT group (+5.2kg) and 
WRO group (+5.3kg) compared to 9 weeks; no difference in 
gain between the groups. 

0.23

Percentage overweight: non-signifi cant decrease in PT group 
(−3.00%), signifi cant increase in WRO group (11.92%) 
compared to 9 weeks.

0.53

Skinfold: no signifi cant change in any of the groups.

Israel 
et al. (30)

26 weeksb STc ECT

Percentage overweight: decrease (−12.51%) in the Standard 
Treatment condition (ST); decrease (−15.55%) in the 
Enhanced Child Involvement condition (ECI). Difference 
between groups was not signifi cant.

0.69 0.79

Percentage over triceps skinfold norm: reduction (−30.35%) in 
the ST group; reduction (−35.44%) in the ECI group. 
Difference between groups was not signifi cant.

0.51 1.22

1 year

Percentage overweight: decrease (−0.79%) in the ST group; 
decrease (−5.78%) in the ECI group. No signifi cant effect of 
condition emerged.

0.04 0.30

Percentage over the triceps norm: reduction in the ST group 
(−1.82%); increase in the ECI group (+14.25%). No 
signifi cant effect of condition.

0.03 −0.50

3 years

Percentage overweight: increase (+6.36%) in the ST group; 
decrease (−4.81%) in the ECI group. Difference between 
groups was not signifi cant.

0.35 0.25

Harvey-Berino 
and 
Rourke (31)

16 weeks OPPS vs. PS

Percentage �85th or �95th weight for height percentile: no 
signifi cant difference between groups.

0.23

Weight for height z-score: decrease (−0.27) in the Obesity 
Prevention plus Parenting Support (OPPS) group; increase 
in the parenting support (PS) group (+0.31). Change 
showed a trend towards signifi cance (p = 0.06). 

0.60

(Continued)
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  Table III. (a) (Continued)  .

Study Measures of overweight Effect Sizes (Cohen’s d)

Golley (32)
Golley 

et al. (33)

6 months (only P+DA and P groups) P+DA vs. P

BMI z-score: signifi cant reduction in the Parenting skills 
training plus intensive lifestyle education (P+DA) group 
(−0.22) and in the Parenting (P) group (−0.13). The 
difference between groups was not signifi cant. 

0.16

Waist circumference z-score: signifi cant reduction in both the 
P+DA group (−0.27) and P group (−0.12). No signifi cant 
difference in change between the groups.

0.21

12 months P+DA vs. C P vs. C P+DA vs. P

BMI z-score: reduction by 9% in the P+DA group, 6% in the 
P group, and 5% in the Waiting-List Control (WLC) group. 
The difference between groups was not signifi cant.

0.22 0.04 0.16

45% of children in the WLC group increased their BMI 
z-score, compared with 19% in the P+DA group, and 24% 
in the P group. This difference between groups was 
signifi cant.

Signifi cant group by time with gender interaction for BMI 
z-score. Boys in both intervention groups had a signifi cantly 
lower BMI z-score at 6 and 12 months compared to 
baseline. For girls, the only signifi cant time change was a 
reduction in BMI z-score in the WLC group.

Waist-circumference z-score: signifi cant reduction in the P+DA 
group (−0.42) and P group (−0.27), but not WLC group (0). 
Waist circumference z-score was also signifi cantly lower at 12 
months compared to 6 months for the P+DA group (−0.09).

0.45 0.24 0.20

West (35) 12 weeks LTP vs. C

Weight: no signifi cantd change in the Lifestyle Triple P (LTP) 
condition (−0.21kg); signifi cant increase in the Control (C) 
condition (+1.4kg). Difference between groups was 
signifi cant. 

0.24

BMI z-score: signifi cant decrease in the LTP condition 
(−0.13); no signifi cant change in the C condition (−0.02). 
Difference between groups was signifi cant.

0.30

Waist circumference: no signifi cant change in the LTP (−0.88 
cm) or C condition (+0.59cm). Difference between groups 
was signifi cant. 

0.11

Body fat: signifi cant decrease in the LTP condition (−4%); no 
signifi cant change in the C condition (−1%). Difference 
between groups was signifi cant.

0.04

12 months (only LTP group) LTPc

BMI z-score: signifi cant decrease compared to 12 weeks 
(−0.13) and baseline (−0.26).

0.56

Body fat: no signifi cant change compared to 12 weeks 
(−0.76%) and baseline (−4.89%). 0.60

Robertson et al. (36) 3 months Study groupc

BMI z-score: signifi cant decrease (−0.18). 0.28

Waist z-score: signifi cant decrease (−0.19). 0.32

9 months

BMI z-score: signifi cant decrease (−0.21). 0.33

Waist z-score: signifi cant  decrease (−0.21). 0.36

BMI  �  Body Mass Index, C  �  Control, cm  �  centimeters, ECI  �  Enhanced Child Involvement, kg  �  kilogram, LTP  �  Lifestyle Triple P, 
OPPS  �  Obesity Prevention plus Parenting Support, P  �  Parenting skills training alone, P � DA  �  Parenting skills training plus intensive 
lifestyle education, PS  �  Parenting Support, PT  �  Behavioral weight reduction plus Parent Training, RC  �  Response-Cost only, RCR  �  Response-
Cost plus Reinforcement, ST  �  Standard Treatment, WLC  �  Wait-List Control, WRO  �  Behavioral Weight Reduction Only;  a Unless stated 
differently, signifi cance level  p  � 0.05;  b Results are only reported for participants who were available both at 26 weeks and 1 year;  c Effect sizes 
were calculated over time per group; dIn this study, the signifi cance level is  p  � 0 .01.
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in two studies (29,30). First, Israel et al. (29) used 
the Eating Habit Checklist, a parental report of the 
degree to which the child engages in the type of 
eating behavior recommended by a behavioral weight 
reduction program, and reported a signifi cant 
improvement due to the intervention. The second 
study (30) was one in which children ’ s self-control 
regarding eating and activity-related behaviors was 
measured, and reported an increase in self-control in 
both experimental groups due to the intervention. 
Parenting practice measures were reported in four 
studies (30,31,32,36): parental control regarding 
weight-related behaviors was increased in both con-
ditions in the study of Israel et al. (30), a signifi cant 
decrease of restrictive child feeding practices was 
measured in one intervention condition (obesity pre-
vention plus parenting support group) by Harvey-
Berino and Rourke (31), children ’ s access to television 
after school and on weekend days was stable over 
time in all conditions in the study of Golley (32), and 
Robertson et al. (36) reported a signifi cant reduction 
of exposure to unhealthy foods in the home in their 
study group. Finally, the four studies that assessed 
general parenting (29,32,35,36) all described posi-
tive effects of the intervention on this intermediary 
outcome.    

 Discussion 

 Parenting has an important infl uence on the develop-
ment of children ’ s health in general (46), and chil-
dren ’ s weight patterns in particular (25). The current 
review aimed to provide an overview of interventions 
that address general parenting in order to prevent or 
treat obesity in youth. All studies showed signifi cant 
small to moderate intervention effects on at least one 
weight-related outcome measure. 

 Only seven studies met the inclusion criteria for 
this review. However, observational studies in the 
fi eld of pediatric obesity provide increasing evidence 
for the important role of general parenting in the 
development of energy balance-related behaviors 
and children ’ s weight (24). A reason for this apparent 
discrepancy may be that observational research 
addressing general parenting in the area of pediatric 
obesity has a very short history: the fi rst study inves-
tigating parenting style as a determinant of child 
weight status was published in 2000 (47), and the 
majority of studies were published between 2007 and 
2010 (24). Papers on the evaluation of systematically 
designed interventions in this novel fi eld would typ-
ically (and logically) follow these studies with a time-
lag of several years. 

 As regards the publication year of the interven-
tion studies included in our review, it is remarkable 

that three studies were published more than 15 years 
ago (1975, 1985 and 1994) (28 – 30), whereas the 
other four studies were conducted recently, between 
2003 and 2008 (31,32,35,36). The older studies all 
related to obesity  treatment , whereas some of the 
more recent studies also focused on obesity  preven-
tion . This may refl ect the early awareness of the 
importance of parenting among professionals work-
ing in the treatment of childhood obesity (tertiary 
prevention), whereas it took some years before a 
similar awareness arose in the area of primary and 
secondary prevention. Indeed, we identifi ed several 
descriptive papers on ongoing preventive interven-
tion studies (48,49, and A Vaughn, unpublished data, 
2010), as well as studies registered in the Interna-
tional Standard Randomized Controlled Trial 
Number Register that report incorporating general 
parenting in their interventions. Furthermore, the 
current acknowledgement of the importance of gen-
eral parenting is indicated by an increasing number 
of childhood prevention studies assessing parenting 
style as an outcome measure or as a potential mo derator 
of the intervention effect (50 – 53). In addition, even 
though they did not explicitly address general paren-
ting, we have come across studies that addressed 
the wider context in which parenting practices take 
place (for example emotional climate), (e.g., 21,52,
54 – 64). 

 Another reason for the observed lack of child-
hood obesity programs targeting general parenting 
may be that intervention developers are unaware or 
not convinced of the modifi ability of general parent-
ing. However, the intervention studies in the current 
review that measured parenting found large effects 
for this outcome measure (29,32,35,36), indicating 
that general parenting is indeed modifi able. Research 
in other fi elds also provides evidence for the modifi -
ability of general parenting (65). 

 We found effect sizes indicating a moderate effect 
on one or more outcome measures in all studies; 
which are considered clinically meaningful. However, 
in a number of these studies the changes were not 
statistically signifi cant. This may also refl ect issues of 
power and measurement precision. The results high-
light that further work is needed in this area before 
fi rm conclusions can be drawn. The interventions 
seemed to report a relatively larger effect on general 
parenting. Note that general parenting is a general 
concept, which determines the context of behavior-
specifi c parenting. A positive change in this variable 
can affect the impact on a broad range of specifi c 
parenting practices, regarding multiple child outcomes 
(17). Changes in general parenting may therefore 
indicate a potentially large public health effect (65). 
However, it is expected that general parenting inter-
ventions are especially effective in younger children (66). 
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Parental infl uence will decrease with advancing age of 
their children, which makes it more diffi cult to inter-
vene with these types of interventions on older ado-
lescents. Furthermore, it is expected that parenting 
behaviors of parents of older children are more diffi -
cult to change because they are more likely to 
perform routine behaviors. 

 Although the content of the intervention studies 
included in our review varied, they did show various 
similarities. They all aimed to promote a parenting 
style that encourages instrumental competence in 
children by helping them balance other-oriented, 
rule-following tendencies with individualistic, auton-
omous active thinking (67). This parenting style is 
typically referred to as authoritative parenting (67). 
Second, all interventions reviewed used group ses-
sions for parents, meaning that they are all high-
intensity interventions in which parents were seen 
multiple times and parental interaction played a key 
role. Also, all intervention studies combined compo-
nents of parenting styles with lifestyle education. Two 
studies compared an intervention primarily focusing 
on general parenting with an intervention aimed at 
general parenting as well as physical activity and 
nutrition components (31,32). These studies showed 
that interventions combining general parenting com-
ponents with lifestyle components may lead to better 
results than interventions focusing exclusively on 
general parenting. Note that several studies (30,31,36) 
did not include a control condition that excluded the 
general parenting program, which makes the reported 
results diffi cult to interpret in terms of the  ‘ true ’  
impact of adding general parenting to the interven-
tion content. 

 Some limitations of the studies included in the 
current review should be acknowledged. Most studies 
used self-reported outcome measures which may 
evoke social desirability bias. Another limitation of the 
included studies was that some tools to assess energy 
balance-related behaviors were not validated. Fur-
thermore, we expected that the studies which focused 
on general parenting also would measure general 
pa renting as an outcome measure. This appeared not 
to be the case in three studies, however. We consider 
this apparent lack of focus on mediating mechanisms 
of intervention effects as undesirable. Also, the meth-
odological quality of the included studies varied. For 
example, some studies had relatively small sample 
sizes and a relatively short follow-up period. Some 
studies did not apply an RCT design, while some 
RCTs did not include a non-intervention control 
group, indicating that the study quality was heteroge-
neous which makes it relatively diffi cult to compare 
the studies to each other. Future studies should 
adopt a control condition excluding the general 
pa renting component, and include long-term follow-up. 

Evaluation models should include mediating con-
cepts such as general parenting. 

 The current review indicates that the promotion 
of authoritative parenting is a valuable addition to 
childhood obesity. Given the lack of current inter-
vention studies addressing general parenting, further 
development and testing of theory- and practice-
based interventions is strongly recommended. 
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