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SAMMANFATTNING 

 

Bakgrund: Depression hos föräldrar är en ny riskfaktor som kan ha betydelse för utveckling och 

behandling av fetma hos barn.  

Syfte: Att undersöka betydelsen av depression hos båda föräldrar på barn viktstatus, 

föräldrastrategier i matsituationer samt barnets ätbeteenden vid tidig behandling av barnfetma. 

Metoder: 128 barn med fetma i 4–6 års ålder (54% flickor) samt deras föräldrar (53% mödrar) 

inkluderades i studien. Familjerna randomiserades till föräldrastödsprogrammet eller 

standardbehandlingen. Barns vikt och längd mättes vid start och efter 12 månader. Föräldrar 

självrapporterade sin depression nivå med hjälp av frågeformuläret Beck’s Depression Inventory 

II (BDI-II), föräldrastrategier i matsituationer med Child Feeding Questionnaire samt upplevelse 

av barnets ätbeteenden med Child Eating Behavior Questionnaire. Data analyserades med hjälp av 

oberoende och beroende t-test samt linjära regressionsanalyser. 

Resultat: Inga associationer påvisades mellan föräldrars depressions nivå och barns viktstatus vid 

någon mätpunkt, och ej heller mellan föräldrars depression nivå vid behandlingsstart och 

föräldrastrategier i matsituationer vid behandlingsstart. Signifikativa positiva associationer 

påvisades mellan föräldrars depression vid behandlingsstart och barns intresse för mat (β= 0,03; 

p=0,007; 95% CI [0,01; 0,05]), emotionellt ökat matintag (β=0,02; p=0,01; 95% CI [0,01; 0,04]), 

önskan att dricka (β=0,02; p=0,049; 95% CI [0,00; 0,04]) (justerade för bakgrund kovariater). 

Slutsats: Föräldrar som rapporterade högre nivåer av depression visade sig att vara mer benägna 

att uppfatta sitt barn som mer intresserad av mat, att uppvisa ett mer emotionellt ätande samt frågar 

oftare om något att dricka. Utifrån dessa fynd behövs mer forskning om depression hos föräldrar 

och sambanden med barns ätande för bättre vård för fetma hos barn. 
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ABSTRACT 

 

Background: Parental depression is an emerging factor associated with the development and 

treatment of childhood obesity. 

Aim: to examine the role of parental depression on child weight status, parental feeding practices, 

and child eating behaviours in early childhood obesity treatment. 

Methods: 128 children with obesity aged 4-6 years (54% girls) with their parents (53% mothers) 

were included in the study. Families were randomized to parent-only program or to standard 

treatment. Children's heights and weights were measured at baseline and after 12 months. Parents 

self-reported their level of depression using the Beck’s Depression Inventory II questionnaire, their 

feeding practices on the Child Feeding Questionnaire and their children's eating behaviors on the 

Child Eating Behavior Questionnaire The data were analyzed using independent and dependent 

paired sample t-tests as well as linear regression analyses. 

Results: After treatment, the level of depression decreased in mothers but not fathers. No 

associations were found between parental depression level and child weight status, and between 

level of parental depression and parental feeding practices at baseline. However, associations were 

found between food responsiveness (β= 0.03; p=0.01; 95% CI [0.01, 0.05]), emotional overeating 

(β=0.02; p=0.02; 95% CI [0.004, 0.04]), desire to drink (β=0.02; p=0.03; 95% CI [0.002, 0.04]) 

and parental depression at baseline (adjusted for background variables).  

Conclusions: Parents who reported higher levels of depression were found to be more likely to 

perceive their child as being more responsive to food, more emotional overeater, and/or consuming 

beverages more frequently. Further research on parental depression and child’s eating behavior is 

needed for better management of childhood obesity. 
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1. Background 

 

1.1 Childhood obesity 

 

Childhood overweight and obesity has become a growing public health problem. Globally, 

approximately 40 million children under the age of five years fell within the overweight or obese 

categories in 2018 (World Health Organization [WHO], 2020). In Sweden, among 4-year-old 

children, the prevalence of overweight and obesity is on average 11%, ranging from 4% in the 

more affluent areas to over 15% in less affluent areas (The Child Health Care Unit Stockholm 

County, 2017). Commonly, overweight and obesity in children are assessed using the standard 

deviation score of the body mass index (BMI)—also known as the BMI z-score—because the BMI 

in children depends on the age and gender of the child (Reinehr et al., 2016). Nevertheless, 

childhood obesity has shown to be a complex, heterogeneous, and multifactorial disorder involving 

genetic and environmental interactions (Rankin et al., 2016) and it is associated with both 

psychological and physical comorbidities (Sahoo et al., 2015). Although core factors such as diet 

and physical activity continue to be related to the development and maintenance of childhood 

obesity (Schwartz et al., 2017), researchers are increasingly shifting to study proximal contributors 

that are external to the child, such as familial (Hemmingsson, 2014), social, and cultural influences 

(Harrison et al., 2011).  

Preschool aged children are of great interest for research. It has been observed that child 

obesity treatment is more effective in early childhood than during school age and adolescence (Ells 

et al., 2018). The preschool age—2 to 6 years old—has been identified as a critical period for the 

development of obesity related comorbidities (Benton et al., 2015). Importantly, it is during the 

first five years of life that eating behavior patterns are firmly established (Ashcroft et al., 2008; 

Birch & Fisher, 1998). In addition, for the parents, feeding a child may result more challenging 

during the preschool age than during infancy or toddlerhood (Ek et al, 2016). Thus, the preschool 

years are decisive for identifying obesity risk factors closer to the child, such as parental influences 

(Ventura & Birch, 2008). 

 

1.2 Early childhood obesity treatment 

 

The need for an effective treatment of childhood obesity is urgent (Altman & Wilfley, 

2015). “Yet knowledge on the effectiveness of structured early childhood obesity treatment 

programs is limited” (Ek et al., 2015). Clinical research in childhood obesity has demonstrated 

high superiority of parent involvement in treatment, both short- and long-term, compared to child-

only interventions (Altman & Wilfley, 2015; Golan, & Crow, 2004; Golan et al., 2006). Parent-

only treatments with multicomponent interventions—including dietary, physical activity, and 

behavioral components—were the most widely supported treatment types, as reported by an 

evidence-based update on the treatment of overweight and obesity in children (Ells et al., 2018; 

Spear et al., 2007). In addition, evidence suggests that more robust changes can be obtained if the 

intervention starts early in life (Altman et al., 2015; Danielsson et al., 2012; Reinehr et al., 2010). 

The success of early interventions for the treatment of child obesity might be explained by 

the essential role that parents play in establishing a healthy atmosphere for their young children at 

home. Therefore, it is suggested that parents should be key agents of change (Golan et al., 2004; 

Golan et al., 2006). In addition, parent-only interventions might protect the child’s self-esteem 
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(Hart et al., 2014). Research indicates that parents of children with obesity report a higher 

frequency of children’s problematic behaviors related to food—like food fussiness (especially 

vegetables), lack of satiety, emotional overeating, and excessive screen time—than parents whose 

children had normal weight. Besides, these parents also rate their confidence as lower in handling 

these behaviors (Ek et al., 2015; Gerards et al., 2013). 

Moreover, parent-only interventions can provide specific evidence-based tools to enhance 

parenting practices, especially in situations related to childhood obesity (Ek et al., 2019). Parenting 

is typically defined as attitudes and beliefs that create an emotional atmosphere and establish the 

communication with the child (Darling & Steinberg, 1993). A focus on parenting practices has 

substantial relevance—particularly during early childhood—due to the elevated physical and 

psychological demands of rearing children from infancy to the preschool period (Shaw & Bell, 

1993). Importantly, this might be of greater value when parents are dealing with depression 

because their ability to be actively engaged and be responsive to their children`s socioemotional 

needs could be compromised (Shaw et al., 2009). 

The More and Less study (ML) was a parallel open label randomized controlled trial that 

examined the effects of two different approaches for child obesity treatment for 12 months. This 

is one of the studies that had confirmed the effectiveness of a parent-only treatment (focused on 

evidence-based parenting practices) over a standard treatment (centered on healthy choices and an 

active lifestyle) for obesity treatment in preschool-age children (Ek et al., 2019). 

1.3 Parental depression 

 

Parental mental health may be an essential part in the development of childhood obesity. 

Parental depression is one of the emerging factors associated with the promotion and maintenance 

of child obesity as well as its treatment (Benton et al., 2015; Lampard et al., 2014; Munsch et al., 

2008).  The American Psychiatric Association (2020) defines depression as a common and serious 

medical illness that negatively affects how the person feels, thinks, and acts. Moreover, it can lead 

to a variety of emotional and physical problems that reduce the person`s capability to properly 

function at work or home. Depression symptoms can be classified on a scale from mild to severe 

and they can consist of feelings of sadness and lack of interest in activities once enjoyed. Similarly, 

changes in appetite and sleep habits can be also detected. According to McCarter (2008), 

depression is a condition that often remains undiagnosed and untreated. In this case, it could 

develop as a chronic or episodic illness—for example, in response to grief or a major life change. 

Maternal depression has been observed among mothers of young children (El-Behadli et 

al., 2015). In Sweden, approximately 7% of children under the age of 3 have a parent suffering 

from a mental health problem (Nevriana et al., 2020). Despite the fact that maternal depression has 

been shown to be a risk factor for child obesity (Zeller et al.,  2007), there is currently a paucity of 

studies about its direct and indirect influence—for instance, through child eating behaviors and 

parental feeding practices—on child obesity treatment.  

In a systematic review about maternal psychopathology and child obesity risks, 15 out of 

19 studies presented a positive correlation between maternal depression and child obesity (Benton 

et al, 2015). Nevertheless, in another review, mixed results were observed for the relationship 

between maternal episodic depression and child obesity. Whilst, chronic depression was associated 

with greater risk for child overweight (Lampard et al., 2014). Furthermore, several maternal 

depressive symptoms—such as distress, depressed mood, loss of interest, and enjoyment—have 
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been linked to the detriment of some parenting practices, like reduced levels of maternal 

involvement in the food choice guidance for children, and to the adoption of less-responsive 

feeding styles (Braungart-Rieker et al., 2014; El-Behadli et al., 2015; O'Connor et al., 2017).  

Likewise, it has been found that being more indulgent (Topham et al., 2010), controlling, and/or 

uninvolved (Goulding et al., 2014) are some suboptimal feeding practices, related to parental 

depression, that might promote dysfunctional eating behaviors in children (Goulding et al., 2014; 

O'Connor et al., 2017). Thus, maternal depressive symptoms, and subsequent negative parenting 

behaviors, can lead to abnormal feeding behaviors resulting in a higher risk for child obesity 

(Benton et al., 2015; Morrissey & Dagher, 2014; Trussell et al., 2018). 

Up to this date, although most of the research regarding parental depression has been 

centred on mothers, there is still need for further studies about the elements of the family ecology 

that may moderate the effect of maternal depression on child overweight and obesity (El-Behadli 

et al., 2015; Lampard at al., 2014). Moreover, according to Blanco and colleagues (2017), fathers 

may also experience psychological problems or counterproductive coping strategies when raising 

their child with obesity, and therefore they could play a significant role in the management of their 

child’s weight and eating. As a result, it is necessary to also study the influence that paternal 

depression might have on child weight outcomes, parental feeding practices, and child eating 

behaviors. 

 

1.4 Parental feeding practices 

 

Parental feeding practices are food or eating-specific practices and strategies that parents 

use to influence what, when, and how much their children eat (Ek et al., 2016; Russel et al., 2018). 

Parental feeding practices are potentially modifiable, and they may act as crucial components for 

behavior change approaches to improve child`s diets during the malleable period of early 

childhood (Anzman et al., 2010). Hence, ways in which parents feed their child have gained 

interest in recent years. Studies have found evidence that there is a higher risk of preschool-aged 

children to develop overweight or obesity if they have been exposed to maternal pressure to eat 

more (Hurley et al., 2008; Ystrom et al., 2012) and restriction of food (Clark et al., 2007; Faith & 

Kerns, 2005; Ogden et al., 2006). 

A cross sectional study concluded that mothers with elevated depressive symptoms 

reported more pressuring of children to eat and more overall demandingness as well as a lower 

authority while feeding their child (Goulding et al., 2014). Moreover, these mothers were less 

likely to eat with their children. In contrast, Gemmill and colleagues (2013) found that mothers 

experiencing depression seemingly employed lower levels of controlled feeding. Hence, a better 

comprehension about the impact of mental health problems, like depression, on parent-child 

feeding interactions is crucial for the treatment of child obesity and requires further research. 

 

1.5 Child eating behaviors 

 

Certain aspects of children's eating behavior reflected in the food approach dimension, like 

enjoyment of food, food responsiveness, emotional overeating, and desire to drink (Wardle et al., 

2001), are associated with a higher BMI (Webber et al., 2009). Similarly, both social and 

environmental aspects can affect the eating behaviors of children. For instance, role models (Fisher 

et al., 2002; Wardle et al., 2005), food accessibility at home (Gregory et al., 2010), and parenting 

practices (Ventura & Birch, 2008).   
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In a pilot study about psychosocial pathways to childhood obesity in preschoolers, 

Braungart-Rieker et al. (2014) found that those mothers who reported greater demographic risk 

and more depressive symptoms showed higher rates of negative parenting practices, such as being 

more authoritarian or permissive. In turn, more negative parenting predicted higher child 

impulsivity ratings, which were linked to higher food approach scores. In addition, a population-

based study in the Netherlands, found that maternal and paternal internalizing problems—like 

symptoms of anxiety and depression—were prospectively associated with fussy eating in 

preschool aged children (de Barse et al., 2016). Likewise, a cohort study found that poor maternal 

health as well as maternal depression and anxiety independently contributed to irregular eating 

status of children at age 2 to 4 years (McDermott et al., 2008). Nevertheless, the mechanisms by 

which parental feeding practices influence children’s weight and the risk of developing obesity are 

not entirely clear and may be more complex that it appears (Benton et al., 2015). 

In conclusion, further research is necessary to better understand the relationship between 

parental depression—here and after referred as both mothers and fathers—and childhood obesity 

treatment outcomes to advance weight management of childhood obesity. Importantly, as a 

response to the current gap of knowledge in the literature regarding the influence of father`s 

depression on child obesity (Blanco et al., 2017), this thesis will analyse the role of both, maternal 

and paternal depression in relation to child weight status, parental feeding practices, and child 

eating behaviours 

 

2. Aim  

 

The aim of this study is to examine the role of parental depression on child weight status, 

parental feeding practices, and child eating behaviors in early childhood obesity treatment using 

data from the randomized controlled trial the More and Less study. 

 

2.1 Research questions 

 

a. Is there a difference in the level of parental depression in the total sample or between 

treatment groups after 12 months? 

b. Is parental depression associated to child weight status in the childhood obesity treatment 

the ML study? 

c. Are there any associations between baseline levels of parental depression and child eating 

behaviors measured by the Child Eating Behavior Questionnaire (CEBQ) at baseline? 

d. Are there any associations between the level of parental depression and parental feeding 

practices measured by the Child Feeding Questionnaire (CFQ) at baseline? 

 

It is hypothesized that the level of parental depression will decrease after treatment. 

Furthermore, the effect will be more evident in the parent-only treatment group, because it 

emphasizes evidence‐based parenting practices that decrease stress in the family. Parental 

depression can influence the way in which parents engage with their children (Shaw et al., 2009) 

and this in turn can negatively affect the child health (LaRosa et al., 2009; Sills et al, 2007) and 

weight development (Benton et al. 2015; Lampard et al., 2014). For this reason, it is relevant to 

assess associations between the baseline level of parental depression and child weight status both 

at baseline and after treatment as well as how change in parental depression is associated to change 

in child’s weight status after treatment. Therefore, it is expected that children whose parents report 
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higher levels of depression will have a higher BMI z-score at baseline and will show a smaller 

decrease in their BMI z‐score after 12 months, which may be explained by the greater challenge 

in managing eating situations for these parents. Moreover, it is assumed that greater reductions in 

parental depression will predict greater reductions in child BMI z‐score from baseline to 12 months 

post‐obesity treatment. Finally, it is hypothesized that higher baseline levels of parental depression 

will be associated to parent self-reported child eating and parental feeding behaviors that are not 

supportive of healthy child weight development. In previous analyses of the ML study, no 

significant changes in feeding practices or child eating behaviors have been found after treatment 

(Sandvik et al., 2019; Somaraki et al., 2020). Thus, in this thesis, only baseline reports of the CEBQ 

and CFQ will be used to analyze the associations of parental depression and baseline levels of 

feeding and eating behaviors. 

 

3. Methods and materials 

 

This thesis presents an analysis of secondary data from the More and Less study (ML) that 

took place between 2011-2017 at Karolinska Institutet, Stockholm, Sweden (Ek et al., 2015). 

 

3.1 Ethical considerations 

 

The ML study was approved by the ethics committee in Stockholm, Sweden (dnr: 

2011/1329-31/4) on November 16th, 2011. The use of human subjects is one of the most important 

ethical aspects in research (Kapp, 2006). Therefore, to address this consideration, the researchers 

of the ML study provided written and oral information about the project to the families that were 

eligible for participation. To ensure voluntary participation through the recruitment, the parents 

who agreed to participate signed a written informed consent on their own participation and on 

behalf of their children. In addition, to respect the anonymity and confidentiality of the 

participants, their names were substituted by an identification number throughout the study. 

Likewise, the participant`s information that will be used to answer the research questions presented 

above was anonymized in a database. Moreover, this information will be exclusively used for the 

purpose of this thesis by the author and her supervisors. All this according to good research 

practices (Swedish Research Council, 2017). 

 

3.2 Literature review 

 

The scientific articles included in this thesis were collected by searching for meta analyses, 

systematic reviews, randomized controlled trials, and reviews, among other types of studies, using 

relevant databases like PubMed and Google Scholar. The following terms were searched: “parent 

depression,” “maternal depression,” “child obesity,” “child obesity treatment,” “preschoolers,” 

“BDI-II,” “CEBQ,” “CFQ,” “feeding behaviors,” and “eating behaviors”. Reference lists of 

relevant articles and previously published material from the ML study were also reviewed. 

 

3.3 Design of the More and Less (ML) study  

 

The main objective of the ML study was to examine the effectiveness of two early 

treatment approaches for obesity in preschoolers (aged 4 to 6 years) for 12 months (Ek et al., 2015). 
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One of the treatments was a parent-only program with booster and no booster sessions focused on 

positive parenting practices—such as encouragement and limit setting strategies—to enhance 

parent-child communication. The other treatment was a standard intervention centered on healthy 

food choices and active lifestyle habits. Parent and child attended this treatment together. Child 

weight status (BMI-z score) change after 12 months was the primary outcome of the ML study. It 

has been stated that a reduction in the BMI z-score larger than 0.5 can decrease the incidence of 

cardiovascular risk factors—such as high blood pressure—in children (Ford et al., 2010; Reinehr 

et al., 2016). After 12 months of treatment, results from the ML study confirmed that the parent-

only treatment with booster sessions was more effective than the standard treatment for obesity in 

preschool-age children (Ek et al., 2019). Additionally, the parent-only treatment had a greater 

reduction in their BMI z-score (0.30) compared with standard treatment (0.07). Moreover, 

comparing all 3 groups, improvements in weight status were only seen for the booster group which 

was 4.8 times more likely to reach a clinically significant reduction greater than or equal to 0.5 of 

the BMI z-score compared with the standard treatment. 

The participants of the ML study were 174 preschool children and their parents. The 

families recruited for this project were mainly referred from primary childcare centers, outpatient 

pediatric clinics, and school health care offices in Stockholm county, Sweden between March 2012 

and March 2016. The inclusion criteria were:  

• The child was between 4-6 years old at the start of the study. 

• The child was diagnosed with obesity according to international cut-offs for BMI in 

children (Cole & Lobstein, 2012; Cole et al., 2000). 

• The child had no other chronic diseases or developmental problems affecting its weight. 

• Parental ability to understand and communicate in Swedish. 

Eligible families were randomly allocated (1:1:2) to booster, no booster or standard 

treatment. The parent-only program was based on Keeping Foster and Kin Parents Supported and 

Trained (KEEP). The fundamental concept of KEEP is to support parents in positive parenting 

practices—like encouragement and limit-setting strategies—to enhance parent-child 

communication. Additionally, education concerning healthy food habits and physical activity was 

also included (Ek et al., 2019). This treatment group was held at weekly group meetings conducted 

by registered dietitians, both parents were invited. Each of these sessions covered a main topic of 

evidence-based parenting practices as well as a lifestyle component—like diet or physical activity. 

At the end of the treatment, parents reported being satisfied with the positive parenting skills taught 

in the parent-only group. Besides, they highlighted that this group setting enabled them to discuss 

with other parents the social and emotional implications that childhood obesity carries for them 

(Ek et al., 2020). On other hand, the standard treatment was offered in 14 outpatient pediatric 

clinics and was based on the action plan for childhood obesity in Stockholm County focused on 

lifestyle changes (The Health Care Administration, 2010). Families received at least 4 visits of 

approximately 30 minutes over 12 months, the first and last visits were with a pediatrician and the 

remaining ones with a pediatric nurse. Some children were referred to dietitians and/or 

physiotherapists. 

 

3.4 Measures of the ML study used in this thesis 

 

At baseline, parents completed sociodemographic questionnaires containing background 

information—such as the child’s sex and age as well as parents’ age, parents` BMI, education, 
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occupational status, income level, number of years living in Sweden, and foreign origin. The 

child’s weight—including underwear—and height were measured by trained staff. The height was 

rounded to the nearest 0.1 cm and the weight was rounded to the nearest 0.1 kg. All measurements 

were repeated three times, and mean values were used to calculate the child’s BMI which was then 

used to identify the child’s BMI z-score derived from age- and sex-specific reference data (Cole 

& Lobstein, 2012).  

Of note and as it has been mentioned, the primary outcome of the ML study was the BMI 

z-score (Ek et al., 2015) while all the variables in focus for this thesis, parental depression, child 

feeding practices, and child eating behaviors were secondary ones. As this thesis is hypothesis-

generating, the influence of parental depression on the selected treatment outcomes from the ML 

study—specifically child weight status (BMI z-score), parental feeding practices, and child eating 

behaviors—are thus all treated with equal importance given the exploratory nature of the study. 

This means that none of the variables have been treated as primary, which is in line with previous 

examination of the secondary outcomes from the ML study, namely Eiffener et al. (2019), Sandvik 

et al. (2019) and Somaraki et al. (2020). 

In addition, in this thesis, parent self-reported questionnaire data were analysed at baseline 

and after 12 months to look at associations with measured child weight status. These included the 

Beck’s Depression Inventory II (BDI-II) (Beck et al., 1998), the Child Feeding Questionnaire 

(CFQ) (Birch et al., 2001), and the Child Eating Behavior Questionnaire (CEBQ) (Wardle et al., 

2001). All questionnaires have been previously validated for the Swedish context (Ek et al., 2016; 

Nowicka et al., 2014). This data was collected between May 2012 and October 2017 and is 

describe bellow:  

The Beck’s Depression Inventory II (BDI-II): Parental depression was evaluated using the 

Swedish version of the BDI-II questionnaire (Beck et al., 2005), which is “a standardized self-

assessment consisting of 21 items for measuring the severity of depression symptoms with 

international consistency” (Beck et al., 1996). This inventory has undergone two major revisions: 

in 1978 as BDI-IA (Beck et al., 1979) and in 1996 as BDI-II (Beck et al., 1996). The updated BDI-

II uses psychological and somatic manifestations of 2-week major depressive episodes, as 

operationalized in the Diagnostic and statistical manual of mental disorders (DSM-IV) (American 

Psychiatric Association, 1994). The two major changes in the BDI-II were for the weight loss and 

insomnia items. These adjustments were based on the substantial amount of evidence supporting 

that both appetite and sleeping patterns could either increase or decrease in persons with 

depression. 

The BDI is one of the most extensively used self-report measures of depression in research 

and clinical practice (Arnarson et al., 2008; Wang & Gorenstein, 2013). The English version of 

the BDI-II has been translated and validated in 17 languages so far, and it is employed in countries 

around Europe, the Middle East, Asia, and Latin America (Corbière et al., 2011). Several studies 

have confirmed good internal consistency of the BDI-II. Storch et al. (2004) reported high internal 

consistency and positive correlations with self‐report measures of depression and anxiety that 

supported the concurrent validity of the BDI‐II. Further, in the Scandinavian context, the BDI-II 

has demonstrated to be an acceptable screening instrument for major depressive episodes in 

healthy populations (Kjærgaard et al., 2013) as well as patient and student populations (Arnarson 

et al., 2008). 

According to the Beck et al. (2005), the different response options within each symptom 

category in the BDI-II are arranged according to a 4-degree severity scale ranging from 0 to 3. The 

symptom categories are: (1) mood, (2) pessimism, (3) feeling of failure, (4) lack of satisfaction, 
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(5) guilt, (6) punishment, (7) self-loathing (8) self-reproach (9) suicidal thoughts, (10) crying, (11) 

irritability, (12) social withdrawal, (13) indecisiveness, (14) altered body perception, (15) 

difficulty to work, (16) insomnia, (17) fatigue, (18) loss of appetite, (19) weight loss, (20) concern 

for health, and (21) loss of sexual interest. The total score of the BDI-II is calculated by summing 

the estimates on the 21 items—the minimum score is 0 and the maximum 63—with higher scores 

indicating higher levels of depression. The standardized cut-off points used in this thesis were the 

recommended to categorize the level of depression when interpreting the BDI-II total scores, 

specifically: (0-13) minimal, (14-19) mild, (20-28) moderate, and (29-63) severe (Beck et al., 

2005). Both parents were asked to fill this questionnaire out at baseline and after 12 months. 

Reports from both time points were analyzed in this thesis 

The Child Feeding Questionnaire: The Child Feeding Questionnaire (CFQ) is a well-

recognized psychometric instrument that has been globally employed to assess parental concerns, 

feeding attitudes, beliefs, and practices associated with child obesity development (Birch et al., 

2001). It was designed for use with parents of children ranging in age from about 2 to 11 years old 

(Birch et al., 2001). The CFQ was used to assess parents’ feeding practices and it includes the 

following aspects:  

• Restriction (8 items) to evaluate parental restriction to their child's access to foods. 

• Pressure to eat (4 items) to evaluate parents' tendency to pressure their children to eat more 

food. 

• Monitoring (3 items) to assess the extent to which parents supervise their child's eating. 

The subscales of the CFQ consist of a total of 15 items and parents graded each item on a 

1 to 5 Likert scale (1= never, 2= rarely, 3= sometimes, 4= often, 5= always). In this analysis two 

items concerning the use of food as a reward were excluded since it is believed that parents tend 

to score low on these items due to social desirability (Nowicka et al., 2014). The Swedish version 

of the CFQ, that was validated in a population-based study involving parents of preschoolers 

(Nowicka et al., 2014), was used for this study and was filled out by both parents. According to 

the aim of this thesis, just the reports of the CFQ questionnaire at baseline were used.  

The Child Eating Behavior Questionnaire (CEBQ): The CEBQ (Wardle et al., 2001) is the 

most popular instrument use to evaluate child eating behaviors—reported by parents—associated 

with the promotion and development of obesity (de Lauzon-Guillain et al., 2012). The CEBQ 

includes a list of 35 statements that describe children’s appetite, grouping the answers in two 

dimensions: food approach and food avoidance (Wardle et al., 2001). In this questionnaire the food 

approach is composed by the following factors: 

• Food responsiveness (5 items) to assess the desire to eat and appetite of the child.  

• Enjoyment of food (4 items) to evaluate how much the child likes eating. 

• Desire to drink (3 items) to assess how often the child asks for drinks. 

• Emotional overeating (4 items) to measure if the child eats more in response to their 

feelings. 

On the other hand, the dimension of food avoidance in the CEBQ (Wardle et al., 2001) 

covers the next factors: 

• Satiety responsiveness (4 items) to evaluate how easy the child stops eating a meal or gets 

full. 

• Food fussiness (6 items) to evaluate the child’s food avoidance. 

• Emotional undereating (4 items) to measure if the child eats less due to their feelings.  

• Slowness in eating (4 items) to assess how much time the child spends eating a meal. 
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High scores on food approach have been associated with higher weight status in children. 

On the contrary, high scores on food avoidance have been linked with a lower weight status among 

preschoolers (Sleddens et al., 2008). For this thesis purposes, this questionnaire was filled out by 

one of the parents and each behavior was rated on a 1 to 5 Likert scale (1= never, 2= rarely, 3= 

sometimes, 4= often, 5= always) and just baseline reports of it were used.  

 

3.5 Data analysis 

 

Descriptive statistics are presented as means and standard deviation (SD) for continuous 

variables and numbers and percentages for categorical variables. To compare baseline covariates 

between treatment groups and between parents with and without reported baseline BDI-II, 

independent sample t-tests (continuous variables) and Chi-square test (categorical variables) were 

used. To assess parental level of depression at baseline and after 12 months in the total sample, 

dependent paired sample t-tests were used to compare the mean total scores of the BDI-II. 

Independent sample t-test were conducted to compare the difference in mean change in parental 

depression between groups. 

A variable for mean change in parental depression after 12 months was calculated by 

subtracting baseline values from 12 months values for both mothers and fathers total BDI-II scores 

(e.g., negative values of BDI-II change indicating decreases in BDI-II after 12 months). This 

variable was used to compare the difference in mean change in parental depression between 

groups, and for associations with change in BMI z-score. In addition, a variable for mean change 

in child weight status (BMI z-score) after 12 months was calculated by subtracting baseline values 

from 12 months values.  

To examine the role of parental depression on the treatment outcomes from the ML study—

child weight status BMI z-score, parental feeding practices, and child eating behaviors—the 

following linear regression analyses were conducted: 

i. The association between the baseline level of parental depression and baseline BMI z‐

score. 

ii. The association between the baseline level of parental depression and change in child BMI 

z‐score after 12 months (mean change variable as dependent). 

iii. The association between change in level of parental depression (mean change variable was 

created) and change in child BMI z‐score after 12 months (mean change variable was 

created). 

iv. The association between the baseline level of parental depression and reported child eating 

behaviors at baseline.  

v. The association between the baseline level of parental depression and reported parental 

feeding practices at baseline.  

All linear regression models were analyzed with and without adjusting for background 

characteristics, i.e., child age, child sex, parental education level, and parental foreign origin. 

Education was defined as either having or not having a university degree. Parent foreign origin 

was specified as the parent having one or two parents born abroad, regardless of their own 

birthplace. For the linear regression analysis described in item iv., the model was also adjusted for 

parental sex as the CEBQ was only filled out by one of the parents.  

SPSS software, version 25 (International Business Machines Corporation [IBM], 2018), 

was used to conduct all statistical analysis, and a level of p<0.05 was set to determine significance. 
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4. Results 

 

The background characteristics of the study sample are presented in Table 1. In summary, 

about half of the children were girls, they were on average 5.3 years old (SD 0.8), with a BMI z-

score of 3.0 (SD 0.6). More than half of the parents in the total sample were of foreign origin 

(mothers: 57.9%; fathers: 55.6%). Regarding education level, the number of mothers having a 

university degree was slightly higher than fathers (mothers: 44.8%; fathers: 41.7%). For more 

information about the background characteristics of the parents see table S1 in supplementary 

materials. 

 
Table 1. Background characteristics of the study sample. 

 Total sample 

(n = 128) 

Parent treatment 

group (n = 66) 

Standard treatment 

group (n = 62) 

Child    

Boys, % (N) 46.1 (59) 59.1 (39) 32.3 (20) 

Girls, % (N) 53.9 (69) 40.9 (27) 67.7 (42) 

Age, years (SD) 5.3 (0.8) 5.2 (0.8) 5.3 (0.7) 

BMI z-score (SD) 3.0 (0.6) 3.0 (0.7) 2.9 (0.6) 

Mother    

Age, years (SD) 37.0 (6.0) 37.0 (5.0) 36.0 (6.0) 

Foreign origin, % (N) 73 (57.9) 39 (30.9) 34 (27.0) 

No. years in Sweden (SD) 18 (11.0) 18 (10.0) 19 (12.0) 

University degree, % (N) 44.8 (56) 23.2 (29) 21.6 (27) 

Father    

Age, years (SD) 40 (7.0) 41 (8.0) 39 (7.0) 

Foreign origin, % (N) 55.6 (65) 29.9 (35) 25.6 (30) 

No. years in Sweden (SD)  19 (12.0) 20 (13.0) 18 (11.0) 

University degree, % (N) 41.7 (47) 20.4 (23) 21.3 (25) 

Abbreviations: BMI, body mass index. 

 

The only significant difference in background characteristics between treatment groups 

was for child sex (p=0.03) with more girls (67.7%) allocated to the standard treatment.  

Level of parental depression after treatment: The results showed a significant mean 

decrease of mothers` BDI-II total score of -1.67 (SD=6.2; p=0.02) after 12 months while no 

significant change was observed among fathers (See Table S2 in the supplementary materials). 

Besides, there was no difference in mean change in BDI-II total score after 12 months for mothers 

(p=0.71) or fathers (p=0.27) when comparing the treatment groups. 

Mean total scores on the Beck`s Depression Inventory (BDI-II) as well as the level of 

parental depression for the total sample and by sort of treatment are presented in Table 2. 
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Table 2. Mean total scores on the Beck`s Depression Inventory (BDI-II) and level of parental depression, 

for the total sample and by treatment group, at baseline and after 12 months. 

 

 

 

 

Total sample 

 (n = 128) 

Parent treatment group 

(n = 66) 

Standard treatment 

group (n = 62) 

Baseline After 12 

months 

Baseline After 12 

months 

Baseline After 12 

months 

BDI-II Total score       

Mother, Mean (SD) 8.6 (9.3) 7.1 (7.0) 8.9 (10.1) 7.6 (7.1) 8.2 (8.5) 6.5 (6.9) 

Father, Mean (SD) 4.5 (5.3) 5.0 (7.5) 4.1 (4.5) 3.8 (4.1) 4.8 (6.0) 6.3 (9.8) 

Mother        

Minimal, % (N) 78.2 (93) 83.5 (71) 41.2 (49) 42.4 (36) 37.0 (44) 41.2 (35) 

Mild, % (N) 10.1 (12) 9.4 (8) 4.2 (5) 5.9 (5) 5.9 (7) 3.5 (3) 

Moderate, % (N) 5.9 (7) 4.7 (4) 3.4 (4) 3.5 (3) 2.5 (3) 1.2 (1) 

Severe, % (N) 5.9 (7) 2.4 (2) 3.4 (4) 1.2 (1) 2.5 (3) 1.2 (1) 

Father       

Minimal, % (N) 91.7 (99) 89.2 (66) 46.3 (50) 48.6 (36) 45.4 (49) 40.5 (30) 

Mild, % (N) 6.5 (7) 4.1 (3) 3.7 (4) 2.7 (2) 2.8 (3) 1.4 (1) 

Moderate, % (N) 1.9 (2) 2.7 (2) 0.0 (0) 0.0 (0) 1.9 (2) 2.7 (2) 

Severe, % (N) 0.0 (0) 4.1 (3) 0.0 (0) 0.0 (0) 0.0 (0) 4.1 (3) 

Note: The standardized cut-off points used to categorize the BDI-II total scores of the parents were: (0-13) 

minimal, (14-19) mild, (20-28) moderate, and (29-63) severe (Beck et al., 2005). 

 

Associations between parental depression level and child weight status: Linear regression 

analyses showed no significant associations between the baseline level of maternal or paternal 

depression and child BMI z-score at baseline in none of the models (unadjusted: mothers: p=0.83, 

fathers: p=0.32; adjusted: mothers: p=1.00, fathers: p=0.49). Likewise, there was no significant 

association between the baseline level of parental depression and changes in child BMI z‐score 

after 12 months (unadjusted: mothers: p=0.46; fathers: p=0.72; adjusted mothers: p=0.39; fathers: 

p=0.60). Lastly, no significant associations were found between changes in the level of parental 

depression after 12 months and changes in the BMI z-score after 12 months (unadjusted: mothers: 

p=0.76, fathers: p=0.30; adjusted: mothers: p=0.74, fathers: p=0.26). 

Associations between parental depression and feeding practices: No significant 

associations were found between the baseline level of parental depression and reported child 

feeding practices at baseline, neither in the unadjusted nor in the adjusted linear regression models. 

Associations between parental depression and child eating behaviors: Linear regression 

analyses showed that there were significant positive associations between food responsiveness (β= 

0.03; p=0.007; 95% CI [0.01, 0.05]), emotional overeating (β=0.02; p=0.005; 95% CI [0.01, 0.04]), 

and desire to drink (β=0.02; p=0.049; 95% CI [0.00, 0.04]) and higher scores of parental BDI-II 

total scores at baseline. This means that parents who reported higher levels of depression were 

more likely to perceive their children as being more responsive to food, more emotional overeaters, 

and/or consuming beverages more frequently. These positive associations continued being 

significant after adjusting for covariates: food responsiveness (β= 0.03; p=0.01; 95% CI [0.01, 
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0.05]), emotional overeating (β=0.02; p=0.02; 95% CI [0.004, 0.04]), and desire to drink (β=0.02; 

p=0.03; 95% CI [0.002, 0.04]) (see Table S3 in the supplementary materials). 

Mean scores and SD on the questionnaires CFQ and CEBQ for the total sample, parent 

treatment group, and standard treatment group are presented in Table S4 in the supplementary 

materials. 
 

5. Discussion 

 

The aim of this thesis was to examine the role of parental depression in early childhood 

obesity treatment. The results showed that the level of depression decreased significantly for 

mothers, but not for fathers, after treatment. Furthermore, when comparing the treatment groups, 

no difference was found in the levels of depression between mothers or fathers after treatment. No 

associations were found between parental depression level and child weight status at any point, 

and between the baseline level of parental depression and baseline parental feeding practices. 

However, associations were found between parental level of depression and child eating behaviors; 

those parents who reported higher levels of depression were more likely to consider their child as 

being more responsive to food, more emotional overeater, and as having a higher desire to drink. 

It is worth mentioning that adjusting for background characteristics did not change the associations 

found in any of the linear regression analyses. 

 

5.1 Methods discussion 

 

The findings of this thesis should be interpreted considering their limitations. The data used 

for the analyses of this study were parent reported—except for children`s weight and height. Self-

reported data may introduce the possibility of invalid answers—respondents could give socially 

desirable answers or not respond truthfully—especially on sensitive questions (Demetriou et al., 

2015). Another limitation of this study was the small sample size, which reduced the statistical 

power to find potentially significant associations between the different variables analyzed in this 

thesis. Since the power calculation of the ML study was established based on its primary 

outcome—the children’s BMI z-score—the treatment groups were large enough to evaluate the 

primary outcome of the ML study, but not necessarily its secondary ones—parental depression, 

child eating behaviors, and child feeding practices. Moreover, even though parents with a severe 

level of depression were contacted by researchers of the ML study to offer them a referral for 

treatment, it is unknown if any parent had received treatment for depression while they were part 

of the ML study. Thus, another limitation of this thesis is the lack of knowledge of how this fact 

could have affected the results. Additionally, the power of this study could have been also affected 

by missing data, particularly from parents not reporting BDI-II at both time points. Out of 128 

families that reported this questionnaire at baseline, only 81 mothers and 70 fathers answered it 

after 12 months. Furthermore, since only one of the parents had to answer the CEBQ questionnaire, 

more mothers than fathers filled it out—105 mothers and 22 fathers. Still, this study was able to 

also include reports from fathers, which contributes to the under-research area of paternal 

depression and the role of fathers in child obesity development. Likewise, another notable strength 

of this study was the use of high-quality questionnaires that had been validated in the Swedish 

context. Finally, and of note, as recommended by Nakagawa (2004), the adjustment for multiple 

comparisons was not performed for the analyses of this thesis. Hence, due to the exploratory nature 
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of this study that aimed to be hypothesis-generating, reducing a type II error was prioritized in 

order to not overlook important findings.  

5.2 Main results discussion  

 

Parental depression level after treatment: Contrary to what was expected, the level of 

parental depression decreased only for mothers, but not for fathers, after treatment. In this regard, 

the reduction in the level of parental depression was expected to be higher in the parent-only 

treatment group—due to focus on evidence‐based parenting practices that may decrease stress in 

the family and empower the parents. Nevertheless, when looking for associations between 

treatment groups, no significant difference was found, this could be due to the small sample sizes 

but also to the statistical phenomena of regression to the mean (which can occur whenever a sample 

with extreme values for one variable is selected) (Imai, 2017; Morton & Torgerson, 2003). The 

reported level of depression was higher for mothers than for fathers, giving more room for values 

to regress to the mean. Therefore, this reduction in the level of maternal depression may not 

necessarily be attributed to the treatment per se. Similarly, in a previous study—where two 

cognitive behavioral therapies for child obesity treatment were compared using mother versus 

mother and child groups—it was concluded that both treatments provided similar results in 

reducing general behavior problems, including maternal depression (Munsch et al., 2008). 

Parental depression level and child weight status: Contrary to what was hypothesized, no 

associations were found between parental depression level and child weight status at any point. 

These results are aligned with several previous studies that have also reported no direct association 

between maternal depressive symptoms and child BMI z-score (Benton et al, 2016; Blanco et al., 

2017; Duarte et al., 2012; McCurdy et al., 2019; Wojcicki et al., 2011). It should be noted that 

these studies also included a small sample with a limited number of mothers reporting a severe 

level of depression. 
Furthermore, Lampard and colleagues (2014) observed mixed results for the association 

between maternal depression and child obesity. In this regard, positive associations were found 

between chronic depression, but not episodic depression, and greater risk for child overweight. 

This also supports the results of this thesis, since the updated BDI-II seems to rather measure 

episodic depression with a 2-week period of major depressive episodes (Wang & Gorenstein, 

2013). Yet, these null associations are inconsistent with the previous findings of a systematic 

review, where 15 out of 19 studies included presented a positive correlation on the relationship 

between maternal depression and child obesity (Benton et al., 2015). However, many of the studies 

of this review reported higher prevalence of severe maternal depressive symptomatology 

suggesting that they may have analyzed a bigger sample of mothers with elevated depressive 

symptoms. Still, all the studies mentioned before had failed to include the associations between 

paternal depression and child weight outcomes. Therefore, further research is needed to better 

understand the effect of parental depression on child weight status. 

Parental depression and child eating behaviors: As it was expected, higher levels of 

parental depression at baseline were associated with parent reported child eating behaviors that are 

not supportive of healthy child weight development. Specifically, it was found that those parents 

who reported higher levels of depression were more likely to consider their child as being more 

responsive to food, more emotional overeater, and as having a higher desire to drink. It is worth 

mentioning that all these three eating behaviors are included in the food approach dimension, 

which is associated with a higher BMI in children (Webber et al., 2009). 
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The findings of this thesis are in line with previous research regarding the link of parental 

depression and eating behaviors in children. For example, it has been found that mothers with 

greater depressive symptoms showed higher rates of negative parenting practices, which in turn 

predicted higher child impulsivity ratings associated with higher food approach scores (Braungart-

Rieker et al., 2014). Similarly, early maternal depressive symptoms have been positively linked to 

child food responsiveness predicting heavier child weight (McCurdy et al., 2019). On the other 

hand, a cross-sectional study found that parental stress, but not depression, was positively 

associated with children`s food responsiveness (Boswell et al., 2018) 

Regarding child emotional overeating, the results of this thesis are in agreement with 

Rodgers and colleagues (2014), who found that maternal negative affect—including depression, 

anxiety, and stress—was associated with maternal emotional eating, which in turn was related to 

child emotional eating. These authors pointed out that one possible explanation for these 

associations is that emotional eating is a learned behavior that develops over time and may come 

to replace the instinctive response to hunger and satiety cues. Similarly, it has been observed that 

mothers with symptoms of depression may struggle to provide their children with a positive role 

model in relation to food and eating (Palfreyman et al., 2013). Thus, if a mother who is dealing 

with depression is an emotional overeater, there is a chance that her child will learn this behavior 

over time. This can also be a possible explanation for the positive association between parental 

depression and child desire to drink. In children, early psychosocial stress exposure can predict 

increases in eating behaviors that had been associated with a higher risk of developing overweight 

or obesity (Miller et al., 2018). In this regard, the exposure to maternal depression may result in a 

stressful situation for children that consequently could affect their eating behaviors.  

 

5.3 Relevance for the profession of dietetics 

 

Dietitians working with childhood obesity should be aware that depression is a common 

condition that often remains undiagnosed and untreated (McCarter, 2008). As it has been shown 

in this thesis, parental depression has implications for children’s eating behaviors that are not 

supportive of healthy child weight development. Thus, attention should be taken to the 

psychosocial state of the parents when assessing risks for childhood obesity prevention and 

intervention. Ideally, dietitians will benefit from a multidisciplinary obesity care intervention as 

recommended by Spear et al. (2007). However, in cases where this may not be possible, a referral 

to a professional in psychology is suggested. 

 

5.4 Future studies  

 

In this thesis, only a small number of parents reported a severe level of depression, thus 

future studies, including populations with higher levels of depression, are needed to better 

understand the effect of parental depression on child weight outcomes, parental feeding practices, 

and child eating behaviors. Besides, more research is required to clarify the role that parental 

depression may have on childhood obesity since there is a very limited number of studies including 

both parents. Additionally, in order to expand the comprehension of how chronic and episodic 

depression influence parenting practices and child eating behaviors—that may lead to child 

obesity—it is important to measure the level of parental depression at multiple time points. Lastly, 

whilst this thesis was not able to find any significant association between parental depression and 

parent feeding practices, previous research had found both positive (de Barse et al., 2016; Goulding 
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et al., 2014) and negative associations (Gemmill, 2013). Hence, future studies should continue 

examining the associations between parental depression and parent feeding practices and how they 

may influence child weight outcomes. 

 

5.5 Conclusion  

 

No significant associations between parental depression level and child weight status were 

found at any point, which is aligned with previous studies. Also, in agreement with previous 

research, there were associations between the baseline level of parental depression and certain 

child eating behaviors at baseline. Specifically, it was found that those parents who reported higher 

levels of depression were more likely to perceive their child as being more responsive to food, 

more emotional overeater, and as having a higher desire to drink.  

Finally, regarding the clinical implications of this thesis, it is important for health 

professionals to consider the psychosocial state of the parents in the context of treatment and 

prevention of childhood obesity. Notably, a multidisciplinary treatment for childhood obesity is 

recommended. In addition, to develop more effective treatment methods for childhood obesity, it 

is crucial to continue studying the role of both maternal and paternal depression in child weight 

status, parental feeding practices, and child eating behaviors. 
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Supplementary Materials 

 
Table S1. Background characteristics of the parents. 

 Total sample 

(n = 128) 

Parent treatment 

group (n = 66) 

Standard treatment 

group (n = 62) 

Mother    

BMI (SD) 28.1 (5.8) 28.6 (6.2) 27.6 (5.3) 

Weight status    

Normal weight, % (N)  32.4 (40) 16.2 (20) 16.2 (20) 

Overweight, % (N)  34.7 (43) 16.9 (21) 17.3 (22) 

Obesity, % (N)  33.1 (41) 17.8 (22) 15.3 (19) 

Occupational status    

Full time, % (N) 37.3 (47) 22.2 (28) 15.1 (19) 

Part-time, % (N) 31.0 (39) 14.3 (18) 16.7 (21) 

Parental leave, % (N) 11.1 (14) 4.8 (6) 6.3 (8) 

Unemployed/sick/study, %(N) 20.6 (26) 10.3 (13) 10.3 (13) 

Income level (SEK/month)    

<20 000, % (N) 62.1 (77) 27.3 (34) 34.7 (43) 

20000 <30000, % (N) 29.0 (36) 16.9 (21) 12.1 (15) 

>30 000, % (N)  8.9 (11) 6.5 (8) 2.4 (3) 

Father    

BMI (SD) 29.7 (4.4) 29.7 (4.5) 29.7 (4.4) 

Weight status    

Normal weight, % (N)  11.5 (13) 6.2 (7) 5.3 (6) 

Overweight, % (N)  47.8 (54) 25.7 (29) 22.1 (25) 

Obesity, % (N)  40.7 (46) 19.5 (22) 21.2 (24) 

Occupational status    

Full time, % (N) 81.5 (93) 39.4 (45) 42.1 (48) 

Part-time, % (N) 13.2 (15) 7.9 (9) 5.3 (6) 

Parental leave, % (N) 0.9 (1) 0.0 (0) 0.9 (1) 

Unemployed/sick/study, %(N) 4.4 (5) 2.6 (3) 1.8 (2) 

Income level (SEK/month) 

<20 000, % (N) 34.8 (39) 17.8 (20) 17.0 (19) 

20000 <30000, % (N) 46.4 (52) 21.4 (24) 25.0 (28) 

>30 000, % (N)  18.8 (21) 10.8 (12) 8.0 (9) 

Note. Parents weight categories according to the World Health Organization's BMI cut‐off criteria (Normal weight 

BMI= 18.5‐24.9; Overweight BMI ≥ 25.0; Obesity BMI ≥ 30.0). Abbreviations: BMI, body mass index; SEK, 

Swedish kronor (mean monthly income level in 2019: 45 200 SEK [men], 28 400 SEK [women]). 
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Table S2. Results from dependent paired sample t-tests assessing the change in BDI-II total scores 

of mothers and fathers after 12 months of obesity treatment. 
 

BDI-II total 

score 

N Mean (SD) Sig (2-tailed) 95% CI 

Lower Upper 

Mothers 81 -1.67 (6.2) 0.02 0.30 3.04 

Fathers 70 0.50 (5.4) 0.44 -1.78 0.78 

Abbreviations: BDI-II, Beck`s Depression Inventory; N: number of parents; SD: Standard deviation; CI: Confidence 

interval. Note: The numbers shown in this table correspond to those parents who reported BDI-II at both time points, 

baseline and after 12 months. Significant results are in bold (p < 0.05). 
 

Table S3. Effects from the linear regression analysis (unadjusted and adjusted) of the association 

between the baseline level of parental depression measured by the BDI-II and child eating behavior 

measured by CEBQ at baseline. 

 
CEBQ 

at baseline 

N P-value β  

(unstandardized) 

95% CI 

Lower Upper 

Unadjusted      

Food responsiveness 120 0.007 0.03 0.01 0.05 

Emotional overeating 120 0.005 0.02 0.01 0.04 

Enjoyment of food 121 0.748 0.00 -0.01 0.02 

Desire to drink 121 0.049 0.02 0.00 0.04 

Satiety responsiveness 119 0.440 -0.01 -0.02 0.01 

Slowness in eating 121 0.749 0.00 -0.02 0.02 

Emotional undereating 120 0.468 0.01 -0.01 0.02 

Food fussiness 120 0.058 0.02 0.00 0.03 

Adjusted      

Food responsiveness 119 0.01 0.03 0.01 0.05 

Emotional overeating 119 0.02 0.02 0.004 0.04 

Enjoyment of food 120 0.99 6.51 -0.02 0.02 

Desire to drink 120 0.03 0.02 0.002 0.04 

Satiety responsiveness 118 0.38 -0.01 -0.02 0.01 

Slowness in eating 120 0.61 0.00 -0.01 0.02 

Emotional undereating 119 0.49 0.01 -0.01 0.02 

Food fussiness 119 0.05 0.02 0.00 0.03 

Abbreviations: CEBQ, Child Eating Behavior Questionnaire; N: number of parents; CI: Confidence interval. Note: 

Linear regression analysis was adjusted for child age, child sex, parent sex, parent foreign background, and parent 

university degree. Significant results are in bold (p < 0.05). 
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Table S4. Mean scores and standard deviation (SD) for the questionnaires CFQ and CEBQ in the 

total study population and by treatment group. 
 

 Total sample 

(n = 128) 

Parent treatment 

group (n = 66) 

Standard treatment 

group (n = 62) 

 Mean (SD) Mean (SD) Mean (SD) 

Mother CFQ (baseline)    

Restriction 3.8 (0.8) 3.8 (0.8) 3.8 (0.8) 

Pressure to eat 2.1 (0.8) 2.2 (0.8) 2.1 (0.9) 

Monitoring 4.0 (0.8) 4.0 (0.7) 4.1 (0.9) 

Father CFQ (baseline)    

Restriction 3.5 (0.9) 3.4 (0.8) 3.5 (0.9) 

Pressure to eat 2.3 (0.8) 2.3 (0.8) 2.3 (0.8) 

Monitoring 3.8 (0.8) 3.6 (0.8) 3.9 (0.8) 

CEBQ* (baseline)    

Food responsiveness 3.0 (1.0) 3.1 (1.0) 2.8 (1.0) 

Emotional overeating 1.9 (0.8) 2.0 (0.9) 1.8 (0.7) 

Enjoyment of food 4.0 (0.7) 4.1 (0.7) 3.9 (0.7) 

Desire to drink 2.4 (1.0) 2.4 (1.0) 2.4 (1.1) 

Satiety responsiveness 2.5 (0.7) 2.5 (0.7) 2.5 (0.7) 

Slowness in eating 2.2 (0.8) 2.2 (0.9) 2.3 (0.8) 

Emotional undereating 2.4 (0.8) 2.4 (0.8) 2.4 (0.8) 

Food fussiness 2.6 (0.8) 2.6 (0.8) 2.5 (0.7) 

Abbreviations: CFQ, Child Feeding Questionnaire; CEBQ, Child Eating Behavior Questionnaire.  

CEBQ* was filled by 105 mothers, 22 fathers, and 2 missing values. 

 
 

 


