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Abstract 

Childhood obesity is a complex public health problem influenced by individual, 

behavioral and environmental factors. The purpose of this study was to investigate the 

importance of parents’ social support and economic capital for children’s weight 

status in a clinical sample of children with obesity in early age. Baseline data from an 

obesity intervention study for preschoolers was used. The target study population 

(n=39) was children 4-6 years of age with obesity living in Stockholm County. 

Regression analyses were performed separately for mothers and fathers on single 

indicators of economic capital and social support with child BMI SDS as the 

dependent variable. The results showed that low levels of parental income and 

fathers’ with low emotional support from grandparents was associated with a higher 

child BMI SDS. The association between parental income and the child’s BMI SDS 

was generally stronger among those parents who had low emotional support versus 

those who had high emotional support. It is demonstrated that both economic capital 

and parents’ social support are essential determinants for children with obesity. 

Moreover, it is suggested that income is less important for the child’s weight 

development if parents’ have high emotional support.  
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Introduction 

Early childhood overweight and obesity is a public health problem much more 

common today than in previous generations (Holmbäck, et al., 2007). It is associated 

with an increased risk of obesity in adult life and secondary health problems such as 

cardiovascular diseases and type II diabetes (Dietz, 2004). Childhood obesity is a 

complex public health problem influenced by individual, behavioral and 

environmental factors. Potential risk factors include parental obesity and low 

socioeconomic status (SES), child’s low or high birth weight, sleep deprivation, lack 

of physical activity, poor dietary habits and sedentary lifestyle (Koch, Sepa & 

Ludvigsson, 2008; Perlhagen, Flodmark & Hernell, 2007; Reilly et al., 2005; 

Svensson & Ek et al., 2014). Out of these, parental obesity is one of the strongest 

predictors for child obesity (Shrewsbury & Wardle, 2008; Svensson & Ek et al., 

2014). Children in families where both parents are obese have a significantly higher 

risk of becoming obese compared to children with only one or no obese parent. 

However, it is still unclear whether it is genetic components, environmental factors or 

lifestyle behavior that have the greatest impact on the strong association between 

parental obesity and child obesity (Svensson et al., 2011). Parents’ social support and 

economic capital are both of high relevance for a child’s weight development. 

Parental behavior, in particular mothers, have a great affect on their child’s health 

(Case & Paxson, 2002). Children are very likely to adapt and imitate their parents’ 

behavior and are directly and indirectly affected and influenced by parental living 

conditions and life situation (Gerald, Anderson, Johnson, Hoff & Trimm, 1994).  

In Sweden, obesity costs society billions SEK every year (folkhälsomyndigheten.se; 

Persson & Ödegaard, 2011). In addition, one can add the cost that obesity imposes on 

the public health system in other forms such as sick leave in adulthood and 

development of other diseases. The two latest Cochrane reviews of childhood obesity 

prevention state that it is possible to treat and prevent children with obesity (Oude 

Luttikhuis et al., 2009; Waters et al., 2011). While becoming overweight or obese 

increases the risk for other diseases significantly; preventing obesity could in contrary 

prevent or decrease the risk of adverse health consequences (Dietz, 2004; Rooney, 

Mathiason & Schauberger, 2011). According to the most recent prevalence data from 

the Stockholm County, 1.8% (437 children) of the 4-year olds (born 2007) are obese. 
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More girls than boys are obese, something that has been found in several studies 

(Child Health Care report 2012; Perlhagen et al., 2007; Tseng, Haapala, Hodge & 

Yngve, 2013). The prevalence of obesity differs widely between municipalities in the 

Stockholm County ranging from 0.4% in municipalities such as wealthy Södermalm 

and Lidingö to 5.4% in less affluent areas like Rinkeby-Kista (Child Health Care 

report 2012). Helping obese children when they are young is important since being 

obese in childhood increase the risk of ill health and continuous obesity in 

adolescence and adult life according to several studies (Gerald et al., 1994; Gable & 

Lutz, 2000; Perlhagen et al., 2007; Waters et al., 2011).  

Socioeconomic status and children with obesity  

Theoretical background and controversies 

Socioeconomic status consists of two related dimensions, social and economic. The 

social dimension includes education, occupation, position in society and authority 

while the economic is comprised by financial wealth. The relationship between 

obesity and SES is strong and bidirectional; obesity can lead to low SES and low SES 

can lead to obesity.  

SES is commonly used to measure health disparities among different groups or 

populations (Shavers, 2007). When measuring the association between SES and 

obesity in children, parental SES is most often utilized (Sobal & Stunkard, 1989). 

Education and income are the two most traditional indicators of SES (Shavers, 2007; 

Sobal & Stunkard, 1989). However, when measuring the association between obesity 

and SES, it is important to study more than one indicator of SES (McLaren, 2007; 

Sobal & Stunkard, 1989). In addition, measuring obesity can be problematic; 

especially in growing children who develop fast in young age (Sobal & Stunkard, 

1989). Using BMI SDS (Body Mass Index Standard Deviation Score) as a measure of 

children’s weight status is therefore common in childhood obesity research since it 

adjust for the child’s gender and age (Albertsson-Wikland, Luo, Niklasson & 

Karlberg, 2002). Deciding which indicators of SES to include in a study and which 

way to measure obesity may have an effect on the significance and strength of the 

reported relationship (Sobal & Stunkard, 1989).  

However, the construct of SES is lacking a cultural perspective. In a theory provided 
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by Bourdieu and Boltanski, the authors link three forms of capital; social, economic 

and cultural, into an overarching concept of symbolic capital that can be useful in 

explaining the relationship between obesity and social inequalities. Incorporating a 

cultural perspective is important since ethnic groups have different views on obesity 

(Ulijaszek, 2012). Hence, status and class is not only about money, other mechanisms 

also need to be included to grasp this complex relationship (McLaren, 2007). In the 

U.S., considerably higher rates of overweight and obesity as well as lower social 

support have been found among children of African American and Hispanic origin 

compared to Whites. For example; Latinos tend to perceive overweight in babies as a 

healthy sign and likewise, a large body weight as an indication of success in life, i.e. 

Latinos do not stigmatize overweight (Watt et al., 2012). Furthermore, Ulijaszek 

(2012) argues that some differences in obesity rates among children between ethnic 

groups can be explained by disparities of accessibility to good quality food and 

physical activity facilities.  

The influence of parents’ lifestyle on children’s health 

Parents are the primary caregivers and the main source of influence on the child, 

starting already in the prenatal period (Pocock, Trivedi, Wills, Bunn & Magnusson, 

2010). During childhood, parents make choices regarding the amount and quality of 

food the child consume and whether the child attends health care visits. They affect 

physical and sedentary activities the child engage in, and provide the child with love 

and support. These choices are based on the parents’ knowledge, tangible and 

intangible resources as well as their own health and lifestyle. This, together with the 

amount of available resources, has an impact on the child’s health outcome (Case & 

Paxson, 2002). According to an article by Case and Paxson (2002), children in low-

income families face an increased risk to develop serious chronic health problems 

compared to children with better economic conditions. Grandparents’ behavior also 

affects their grandchildren. Research suggests that when grandparents look after their 

grandchildren they tend to spoil them, allowing the children to consume any food they 

want (Pocock et al., 2010). Further research has shown large differences in obesity 

rates between different SES households where children to a great extent were 

influenced by their parents SES. Growing up in a low SES household therefore 

increases the chance of developing obesity in childhood that can persist into adult life 

(Gable & Lutz, 2000; Svensson & Ek et al., 2014; Waters et al., 2011). The lack of 
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nutritious and good quality food available to low SES families is one explanation to 

the association seen between obesity and SES (Ulijaszek, 2012). In addition, a study 

by Gable and Lutz (2000) indicates that not only for single parent households but also 

for dual earner families, low income is associated with less fruit and vegetable intake 

as well as tendency to choose prepared food items high in sodium and fat; behaviors 

that could be the result of lack of money or time. 

Obesity prevalence in different SES groups  

In previous studies looking at the association between overweight and obesity in 

children and socioeconomic factors, higher prevalence of overweight was found in 

children from lower socioeconomic classes based on indicators of parental status 

(Gerald et al., 1994; O’Dea, Chuang & Peralta, 2014). However, it seems like these 

patterns differ between countries. Several review studies have suggested that children 

who are socioeconomically disadvantaged in developed countries were more likely to 

be overweight while the opposite was seen among children from developing countries 

where children from higher socioeconomic classes were at higher risk of overweight. 

The pattern found in developing countries may presumably be due to a shortage of 

food for children in low SES groups whereas when children enter more wealthy SES 

groups the availability of food increases (McLaren, 2007; Oude Luttikhuis et al., 

2009; Sobal & Stunkard, 1989).  

Furthermore, Shrewsbury and Wardle (2008) examine in a review article the 

development of the association between SES and adiposity among children in western 

developed countries. Overall, they conclude that an inverse association exists between 

parental SES and adiposity in children. Inverse associations was found between 

parental education and adiposity in children in a majority of the studies, especially in 

the mother-child relationship, suggesting that mothers have a stronger influence on 

the child compared to fathers. In addition, examining parental occupation, 

approximately half of the studies found inverse associations while half of them found 

no associations. Only a few studies looked at composite measures of SES and there 

was no consistency in the findings. Some studies found inverse associations while 

some found no association or that it varied between boys and girls. Shrewsbury and 

Wardle (2008) concluded that parental education was the indicator most consistently 

showing inverse associations with adiposity in children. However, the mechanism and 
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pathways of parental SES influencing adiposity in children remain to be clarified. It 

has furthermore been suggested that economic capital is not equally beneficial for 

both women and men. One study did for example observe more women than men to 

suffer from economic hardship (Ahnquist, Wamalaa, & Lindström, 2012). In addition, 

it has been found that women living alone experience tougher life strains compared to 

married women (Gerald et al., 1994). Examining SES for mothers and fathers 

separately could therefore contribute with valuable analyses on the gender 

differences.       

Parents’ social support and children with obesity  

Definitions of social support 

Terms such as social support, social network and social integration are used loosely 

and interchangeably with one another (Berkman & Glass, 2000). “The term social 

support refers to a number of different aspects of social relationships” (House & 

Kahn, p.84, 1985). Because definitions and measures of social support vary, it is 

important to determine a theoretical background underlying each specific research 

study (Lakey & Cohen, 2000). Some of the work on social support will now be 

highlighted to provide the reader with an understanding of the concept. Note that 

parents’ social support is in focus throughout the thesis, not the social support of 

children.  

Theories behind social support and health  

Two of the most influential theoretical hypotheses explaining links between social 

support and health outcomes are the stress buffering model and the main effects 

model. The stress buffering model implies that social support provides resources such 

as emotional, materialistic and information to an individual during stressful times. 

The resources, (i.e. the supportive actions and appraisals), enhance coping, which in 

turn protects the relationship between stress and health outcomes. The main effects 

model on the other hand, suggests that social support is beneficial at all times and 

provides protective health effects. It suggests that, regardless of stress-level, people 

with high social support maintain a better health compared to people with low social 

support. The support can be extracted from behavioral, emotional, biological and 

cognitive influences and provide an individual with self-esteem and meaningfulness 

among many other positive feelings (Lakey & Cohen, 2000). 
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Social support has been defined and measured by dividing it into structural and 

functional support (Figure 1) (House & Kahn, 1985). Structural support can be 

measured through marital status, living situation, social networks, integration and 

isolation, for example by looking at the size or density of participants’ social networks 

or frequency of social contacts (Berkman & Glass, 2000; Holt-Lunstad, Smith & 

Layton, 2010). Functional support can be divided into two components, received and 

perceived social support (Figure 1). It can be measured through the perception of 

different levels of support available and self-reported received support by questions 

related to tangible, informational, emotional and belonging of support (Holt-Lunstad 

et al., 2010). When measuring perceived support respondents answer questions related 

to the availability or quality of support (Holt-Lunstad et al., 2010). Perceived support 

is often self-assessed conditions focusing on beliefs and perceptions of available 

support (Berkman & Glass, 2000). For example, if a person perceives that support is 

available the effects of stress may diminish by contributing to less negative 

assessments (Lakey & Cohen, 2000). Received support is social interactions intended 

to be supportive (Holt-Lunstad et al., 2010). It is the magnitude or frequency of 

support, which usually is based on behavioral actions occurring over a specific period 

of time (Berkman & Glass, 2000). While functional support would fall under the 

stress buffering model, structural support could be associated with the main effects 

model (Lakey & Cohen, 2000). 
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Figure 1: Components of social support under study.   
Note: Modified from Holt-Lunstad et al., 2010, Table 2.   

Social support and obesity 

Studies on adults that have been conducted indicate that social support may have an 

impact on obesity. It has for example been demonstrated that social support indirectly 

can influence eating habits. The relationship is affected by stress, psychological 

wellbeing and social interaction among many other factors (Oliveira, Rostila, de 

Leon, & Lopes, 2013). Another study acknowledges that having infrequent contact 

with friends and family is associated with a reduced consumption and lower variety of 

vegetable and fruit intake (Conklin et al., 2013b). Research on the association 

between parents’ social support and obesity in children is scarce. The only empirical 

study examining the relationship between childhood obesity and parental social 

support (n=77), found that having social relationship in form of emotional support and 

being married was associated with a reduced risk of childhood obesity among 2-5 

year olds. To be noted is that only one caregiver per child, usually the mother, 

participated in the study. This could have led to that important influences on the 

relationship between the father and the child were missed (Gerald et al., 1994).  
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Social support and chronic diseases  

The importance of social support on other chronic diseases is also an area that has 

received limited attention. Even though social support has been proposed as a key 

factor in determining a child’s health status, the level of support needed is rarely 

assessed. Asthma and Diabetes Mellitus type 1 are the two most prevalent chronic 

illnesses of childhood. Recent studies have shown that children with asthma and 

anaphylaxis report access barriers in social support. Speculations around reduced 

quality of life and anxiousness from inability to participate in daily activities followed 

by feeling like an outsider have been made (Stewart, Masuda, Letourneau, Anderson 

& McGhan, 2011). One can therefore believe that social support plays a large role on 

how parents of children with asthma can be supported most adequately. A study on 

type 1 diabetes reported that social support is essential for coping and managing 

diabetes in a more effective way. Also in this study researchers highlighted the lack of 

attention that social support receives by health care professionals when planning a 

child’s diabetes care (Merkel & Wright, 2012). In a study by Ireys, Skills, Kolodner, 

and Walsh (1996), a 15-month intervention program focusing on social support was 

evaluated, directed towards parents of children ages 2 to 11 with juvenile rheumatoid 

arthritis. Evidence presented shows that the program lead to mothers perceiving 

enhanced social support compared to the control group as well as a decreased number 

of mental health symptoms.     

Gender differences in social support 

Social support varies between gender; outcomes obtained measured from one parent 

can therefore not simply be generalized to the other partner. Research indicates that 

women, in general, have more social support as well as a wider range of different 

types of support compared to men. Several associations have been found between 

social support and mothers’ health, a relationship that has an indirect effect on the 

child’s health (Watt et al., 2012). Evidence suggests that social support may promote 

breastfeeding. Further, breastfeeding until at least 6 months of age has been linked to 

lower levels of obesity in children (Pocock et al., 2010). In addition, social support 

has been found to improve mothers’ prenatal diet, which is important since maternal 

obesity during pregnancy may increase the risk of obesity in their child. Finally, 

social support has been found to reduce stress and depression in mothers, which may 

have an effect on child obesity (Watt et al., 2012). 
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Aim and research questions 

The overall aim was to investigate the importance of parents’ social support and 

economic capital for children’s weight status in a clinical sample of children with 

obesity in early age. The thesis research questions were:  

 
1. Is parents’ social support associated with child BMI SDS in preschool-aged 

children?  

2. Is parents’ economic capital associated with child BMI SDS in preschool-aged 

children?  

3. Can parents’ social support displace economic capital in the population of 

families with children in preschool age with obesity?  

4. If associations exist between parents’ social support, economic capital and 

child BMI SDS, do they look different depending on parental gender?     
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Methods 

Data material  

The More and Less study  

This thesis was conducted using baseline data from an ongoing project called the 

More and Less study (ML) at Karolinska Institutet. The main aim of the ML study 

was to investigate how effective two different treatments of childhood obesity were 

among preschool children. The clinical purpose was to provide parents with tools and 

support to live a healthier lifestyle and in turn create a better future for their child. 

Parents were first introduced to the study when they visited their primary child 

healthcare (Barnavårdscentral) for annual health check-ups. At the time being, 68 

primary care stations in Stockholm County participated in the study. A primary care 

nurse provided parents with information about the study and forwarded the families 

contact information on to the research team. Participation in the research project was 

entirely optional and both legal guardians were asked to sign a consent form if they 

chose to take part in the study. Following a design of a randomized control trial, the 

families were equally divided into one of the two different types of treatments; parent 

training (n=60), or standard treatment (n=60). The parent training was composed of 

12 sessions during which the parents learned positive parenting practices such as limit 

setting, encouragement, positive involvement and problem solving. In the standard 

treatment, the family typically met a local pediatrician four times during a 1-year 

period at outpatient pediatric departments (Barn- och Ungdomsmedicinska 

mottagning). The treatment in the standard group focused on advice and counseling 

with regards to food and physical activity (Karolinska Institutet, 2014).  

The target study population was children 4-6 years of age living in the Stockholm 

County with a BMI of 19.2 or higher, which is an approximation of the cut-off for 

obesity according to international criteria (Cole, Bellizzi, Flegal, & Dietz, 2000). 

Since the ML study was ongoing as this thesis was written, data collection was still in 

progress. At the time, there was complete baseline data on 52 children, 44 mothers 

and 40 fathers (that is all data collected between June 2012 and March 2014). A 

survey distributed to the participating families at baseline was the main data material 

used in the current thesis. The questionnaire was answered by each parent and 

included 35 questions about parental background, health status, education, income, 
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work situation, social support (structural and functional), and economic hardship as 

described in more detail in the next section. The child’s height and weight was 

measured by health care professionals at start and followed up after 3, 6 and 12 

months. In this study, medical records on the children’s BMI SDS at baseline were 

used.  

 

Variables   

Dependent variable  

The dependent variable was child BMI SDS (i. e. BMI that is gender and age 

adjusted). A standard definition of child BMI was established by Cole and colleagues 

in 2000 and gives international accepted and less arbitrary cut off points of child 

obesity. BMI SDS was reported as a continuous variable in the analysis and ranged 

from 1.90 to 4.68 with a mean of 3 (SD=0.67). Child BMI SDS is a validated measure 

most frequently used in childhood obesity research. It is adjusted to the child’s age 

and gender against a national reference population; in Sweden the reference sample 

mostly used is by Karlberg, Albertsson-Wikland and colleagues (Karlberg, Luo & 

Albertsson-Wikland, 2001; Albertsson-Wikland et al., 2002; Karlberg, Kwan & 

Albertsson-Wikland, 2003).  

Independent variables  

The main independent variables were various measures of economic capital and social 

support: education, income, work situation, money over after each month, housing 

tenure, marital status, number of people in household, contact with grandparents, 

daily support from grandparents, financial support from grandparents, emotional 

support from grandparents, support from family/friends and support with childcare in 

emergencies. All these variables were ordinal except for number of people in 

household, which was continuous. Categorical variables were coded in SPSS so that 

the highest attainable number denoted the most favorable/positive outcome and the 

lowest value denoted the least favorable/positive.  

Composite SES measures are based on the combination of several measures of SES 

into an index, reducing the risk of excluding or missing important variables that could 

have an effect on the outcome (Shavers, 2007). For the purpose of the current study, 

an index was created for economic capital, intending to capture parents’ SES. Five 
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commonly used variables measuring SES was included in the index: education, 

income, work situation, money over after each month and housing tenure (Ahnquist et 

al., 2012; Conklin et al., 2013a; Pollack et al., 2007; Shavers, 2007). Education was 

measured by the question “Which of the following alternatives best describe the 

highest level of your education? Mark one alternative” The respondents chose 

between: “Elementary school or similar” (coded 1), “2-year high school, vocational 

training or similar” (coded 2), “at least 3-year high school or similar” (coded 3), 

“university or college exam or similar” (coded 4). Income was measured by the 

question “Your average monthly income (after taxes), that is what you have left in 

your wallet, is:”. The respondents had the following options: “Less than 10 000 SEK” 

(coded 1), “10 000- less than 20 000 SEK” (coded 2), “20 000- less than 30 000 SEK” 

(coded 3), “30 000- less than 40 000 SEK” (coded 4), “40 000- less than 50 000 SEK” 

(coded 5), “more than 50 000 SEK” (coded 6). Work situation was measured by the 

question “Which of the following alternative best describes your situation? Mark one 

alternative:” The respondents chose between: “I am unemployed” (coded 1), “I am on 

maternity/paternity leave (or pregnancy leave)” (coded 2), “I am on long term sick 

leave (60 days or more)” (coded 3), “I study” (coded 4), “I work less than 20 hours a 

week” (coded 5), “I work between 20 and 40 hours a week” (coded 6),  “I work 40 

hours a week or more” (coded 7). Money over after each month, (which measures 

financial hardship), and housing tenure, was measured as previously proposed in 

similar studies (Ahnquist et al., 2012; Conklin et al., 2013a; Pollack et al., 2007). 

Money over after each month was measured by the question “Think about the past 12 

months. Generally, at the end of each month do you end up with…” The respondent 

had the following options: “Not enough money to make ends meet” (coded 1), “Just 

enough to make ends meet” (coded 2), “Some money left over” (coded 3), “More than 

enough money left over (so you manage to save some money)” (coded 4). Finally, 

housing tenure was measured by investigating the participants’ home ownership 

through the question “Where do you live?” with the options: “In a rented apartment” 

(coded 1), “In an owned apartment” (coded 2), “In an owned house” (coded 3). Home 

ownership is one of the most commonly used components of measuring an 

individual’s wealth and can be defined as a non-monetary wealth measure (Conklin et 

al., 2013a; Pollack et al., 2007).  

The indicators for social support were assessed through structural and functional 
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social support as defined and used in similar studies (Conklin et al., 2013b; Holt-

Lunstad et al., 2010; Tay, Tan, Diener & Gonzalez, 2013). Structural social support 

was measured through marital status, number of people in household and contact with 

grandparents as in Conklin et al. 2013b and Holt-Lunstad et al. 2010. Marital status 

was measured by the statement “You are… (More than one alternative is possible)”. 

The respondents chose between: “Other, specify…” (coded 1), “Widowed” (coded 2),  

“Single” (coded 3), “Divorced” (coded 4), “Separated” (coded 5), “In a relation but 

not living together” (coded 6), “In a relation and living together without being 

married” (coded 7), “Married” (coded 8). Five parents had marked more than one 

option. All of them marked the option divorced and were therefore coded accordingly. 

Number of people in household, which is a measure of living situation, was measured 

by the question “How many people live in your household including you”? The 

respondent wrote the total number of people in the household. Contact with 

grandparents, which measures social network or integration, was measured by the 

question “How often does the child see your parents”? The respondent could choose 

between: “Once a year or less” (coded 1), “1-2 times/year” (coded 2), “Every month” 

(coded 3), “Once a week or more” (coded 4), “Not applicable - please describe”. 

Three mothers’ and five fathers’ had marked the option “Not applicable” with a 

description that their parents were deceased, therefore a new category called “Parents 

are deceased” was added in SPSS and included in the analysis as the least positive 

option (coded 0). The option “Not applicable” was excluded.  

Functional social support was divided into received and perceived (Berkman & Glass, 

2000; Holt-Lunstad et al., 2010). Received social support, which assesses more 

practical aspects of social support was measured by the question “Do you have 

support from your parents?” and divided into three sub questions: “Daily support from 

grandparents (such as help with cleaning, laundry)?”, “Financial support from 

grandparents?” and “Emotional support from grandparents?”. The respondent chose 

between the following for each of the three variables: “No” (coded 1), “Sometimes” 

(coded 2), “Most of the times” (coded 3), “Yes” (coded 4). Perceived social support 

measured support perceived by the parents and was measured by two statements 

where parents were asked to state to what extent they agreed to each statement. 

Support from family/friends was measured by the statement “My family/friends 

support me when I need it”. Support with childcare in emergencies was measured by 
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the statement “I can get support with child care (i.e. leave my child/children with 

somebody trusted in emergency situations)”. The respondents chose between the 

following answers for both statements: “Strongly disagree” (coded 1), “Disagree” 

(coded 2), “Neutral/mixed” (coded 3), “Agree” (coded 4), “Strongly agree” (coded 5).  

Control variables  

Parental BMI, age, origin and language spoken at home were used as explanatory 

factors. Parental BMI and age were treated as continuous variables. Origin was 

measured by the question “Are you born in Sweden”. The respondents chose between 

“No” (coded 1) and “Yes” (coded 2) with a follow-up question “If no, in what country 

were you born?” where the respondents could state their specific country of birth. 

Language spoken at home was measured by the question “What language do you 

speak at home”. The respondents chose between “Other language than Swedish” 

(coded 1), “Swedish and other language” (coded 2) and “Swedish” (coded 3).  

Statistical analyses 

All statistical analyses were performed with SPSS, version 21.0. The analyses were 

conducted separately for mothers and fathers to be able to detect if potential 

associations between parents’ social support, economic capital and child BMI SDS 

differed depending on parental gender. At times when neither parent ticked a response 

option, it was left out from the table since there was no applicable value. For example, 

none of the parents had an income higher than 40 000 SEK, the options above 40 000 

SEK, i. e. “40 000- less than 50 000 SEK” (coded 5), and, “more than 50 000 SEK” 

(coded 6) were therefore left out from the table (Table 2).      

A correlation of composite variables was conducted. The included variables in the 

correlations were child BMI SDS, economic capital, and social support for mothers 

and fathers separately. Economic capital was composed by the following independent 

variables; education, income, work situation, money over after each month and 

housing tenure (Ahnquist et al., 2012; Conklin et al., 2013a; Pollack et al., 2007; 

Shavers, 2007). Social support was composed by the following structural and 

functional social support variables; marital status, number of people in household, 

contact with grandparents, daily-, financial- and emotional support from grandparents, 

support from family/friends and support with childcare in emergencies (Conklin et al., 

2013b; Holt-Lunstad et al., 2010; Tay et al., 2013).  
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In order to see how the independent variables were related to child BMI SDS, simple 

regression analyses were performed for all separate independent variables. These 

analyses were carried out by means of General Linear Models (GLM), which is a type 

of ANOVA analysis. Although the GLM is very similar to a standard linear regression 

analysis, there were a couple of reasons why GLM was used instead. First, the GLM 

dummy code categorical variables automatically. This is foremost an advantage if the 

data set contains variables that mainly are categorical, which this data set did. Dummy 

variables were therefore not created for the independent variables in the regression 

analysis. Important to note is that GLM automatically chooses the last/highest number 

in the category as the reference group. Coding all variables so that the lowest number 

is the least favorable/positive and the highest number is the most favorable/positive is 

therefore an advantage when interpreting the results, something that was done when 

coding this data. Second, the GLM provides an easy way to add interactions, while in 

a linear regression model each interaction has to be created and added as a separate 

variable.  

 

In the GLM, each independent variable was separately measured as a fixed factor 

against the outcome. Variables measured as fixed factors have to be on the ordinal or 

nominal scale. Parental BMI, parental age and number of people in household, which 

were continuous variables, were run as covariates instead of fixed factors since they 

were interval-level variables. In the simple and multiple regression analyses, beta 

coefficients (B), p-value (p) and partial eta squared (partial η2) were obtained. The 

reported partial η2 is a commonly used measure of effect size in ANOVA designs. It 

measures the strength of the relationship between two variables and is interpreted 

similarly to the r2. The reason for reporting the effect size as partial η2 and not r2 is 

because partial η2 also are produced for each parameter, which r2 is not (Ferguson, 

2009). As often when it comes to interpretation of measures in statistics, there is no 

universal agreement of what is a small, medium or strong partial η2 effect. The current 

study interpreted the effect sizes based on Cohen’s cut-offs: small (η2 = 1%), medium 

(η2 = 10%) and large (η2 = 25%). Although these cut-offs are commonly used, they 

should despite that rather be viewed as guidelines than applied rigidly (Vacha-Haase 

& Thompson, 2004). 
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Following this, a multiple regression analysis was performed on the variables proven 

to be statistically significant (p<0.05) in the simple regression analysis. The reason for 

only including significant variables in the multiple regression analysis was due to the 

small sample size. Because of the many independent variables in combination with 

the small sample size, the GLM model could not create estimates for all the variables. 

The analysis was adjusted for mother BMI and father language spoken at home. Other 

potential confounders, such as parental age and origin, were not adjusted for due to 

them being statistically non-significant (p>0.05) in the simple regression analysis.  

 

In order to answer the question of whether social support could displace economic 

capital, it would have been preferable to conduct a traditional interaction analysis. 

Because of the small study sample, this was however not reasonable. Instead, an 

analysis of the association between economic capital and child BMI SDS, stratified by 

social support, was carried out. The variables chosen to represent economic capital 

were the mother’s and father’s income whereas the mother’s and father’s emotional 

support represented social support; these choices were primarily based on the findings 

from the multiple regression analysis. For the purpose of the stratified analysis, 

mothers’ and fathers’ emotional support was dichotomized into low emotional support 

(“no” or “sometimes” support) and high emotional support (“most of the time” or 

“yes”). Three analyses were performed: the first focused on the association between 

the mother’s income and child BMI SDS, stratified by the mother’s emotional 

support; the second included the father’s income in relation to child BMI SDS, 

stratified by the father’s emotional support; and the third included the mother’s 

income, stratified by the father’s emotional support. The last of these analyses were 

chosen based on the fact that the emotional support of the father (and not of the 

mother) stayed statistically significant in the multiple regression analysis. Results 

were presented as beta coefficient and p-values and the analyses were controlled for 

father’s language spoken at home since that variable also had stayed significant in the 

multiple regression model.     
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Descriptive data 

Selection criteria 

Of the initial sample of 52 children, a total of 39 children (17 boys and 22 girls) were 

included in the current study. The selection criteria’s for children to be included was 

for both parents to have had turned in their baseline background questionnaire to the 

research team. Thus, a total of 13 children were excluded; 7 children were excluded 

due to missing data from both parents, 5 children were excluded due to missing data 

from the father and one child was excluded due to missing data from the mother. In 

addition, one of the mothers had missing values for two of the questions (Figure 2).  

 

Figure 2: Flow diagram of analytical sample selection  

 

Characteristics of the parents 

There was complete baseline data on 39 families (39 mothers and 39 fathers). Among 

these, 26 parents were married, 9 parents were in a relationship and living together 

without being married, 3 were divorced and 1 family separated (Table 2). Mean BMI 

for mothers were 27.8 while fathers mean BMI was 29.4 (Table 1). Hence, the mean 

BMI for both parents were within the interval for overweight (25-29.9) according to 

Cole and colleagues (2000). Fathers’ mean BMI almost reached the level for obesity, 

which is 30. Among the participating fathers only 18% were of normal weight while 

82% were overweight or obese. Among the mothers, 36% were of normal weight and 

64% were overweight or obese. More than 50% of the parents were born in another 

country than Sweden, such as Iraq, Somalia, Ecuador and Turkey (Table 2).  
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Table 1: Baseline characteristics of continuous independent variables, presented for mothers 
and fathers separately (n=39).   
 Mother Father 

 Mean. Min. Max Mean Min. Max. 

BMI 27.8 19.3 41 29.4 21.6 43.4 

Age 35.79 26 50 40.23 28 65 

Number of people in 
household 

4.41 3 8 4.33 1 8 

 
Table 2: Baseline characteristics of categorical independent variables, presented for mothers 
(n=39) and fathers (n=39) separately.                                                                                  
 Mother Father 
 n (%) n (%) 
Education   
  Elementary school 2 (5.1) 1 (2.6) 
  2-year high school 5 (12.8) 11 (28.2) 
  3-year high school 15 (38.5) 12 (30.8) 
  University/college exam  17 (43.6) 15 (38.4) 
Income   
  <10 000 SEK 9 (23.1) 5 (12.8) 
  10 000 to < 20 000 SEK 22 (56.4) 13 (33.3) 
  20 000 to < 30 000 SEK 6 (15.4) 16 (41.1) 
  30 000 to < 40 000 SEK  2 (5.1) 5 (12.8) 
Work situation   
  Unemployed 8 (20.5) 1 (2.6) 
  Maternity/paternity/pregnant leave 7 (17.9) 0 (0.0) 
  Student 4 (10.4) 1 (2.6) 
  Work 20-40 hours/week 10 (25.6) 4 (10.2) 
  Work 40 hours/week or more  10 (25.6) 33 (84.6) 
Money over after each month   
  Not enough money to make ends meet 5 (12.8) 3 (7.7) 
  Just enough money to make ends meet 8 (20.5) 8 (20.5) 
  Some money left over 14 (35.9) 16 (41.0) 
  More than enough money left over  12 (30.8) 12 (30.8) 
Housing tenure   
  In a rented apartment 17 (43.6) 17 (43.6) 
  In an owned apartment 9 (23.1) 10 (25.6) 
  In an owned house  13 (33.3) 12 (30.8) 
Marital status   
  Divorced 3 (7.7) 3 (7.7) 
  Separated  1 (2.6) 1 (2.6) 
  Living together without being married 9 (23.1) 9 (23.1) 
  Married  26 (66.7) 26 (66.7) 
Contact with grandparents*   
  Grandparents deceased  3 (7.9) 5 (12.8) 
  Once a year or less 6 (15.8) 6 (15.4) 
  1-2 times/year 8 (21.1) 9 (23.1) 
  Every month 7 (18.4) 7 (17.9) 
  Once a week or more  14 (36.8) 12 (30.8) 
Daily support from grandparents   
  No 30 (76.9) 31 (84.6) 
  Sometimes 5 (12.8) 5 (12.8) 
  Yes  4 (10.3) 1 (2.6) 
Financial support from grandparents   
  No 33 (84.6) 36 (92.3) 
  Sometimes  6 (15.4) 3 (7.7) 
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Emotional support from grandparents  
  No 13 (33.3) 20 (51.3) 
  Sometimes 7 (17.9) 9 (23.1) 
  Most of the time 6 (15.4) 8 (20.5) 
  Yes  13 (33.3) 2 (5.1) 
Support from family/friends   
  Strongly disagree 2 (5.1) 4 (10.3) 
  Disagree 3 (7.7) 4 (10.3) 
  Neutral/Mixed 4 (10.3) 6 (15.4) 
  Agree 11 (28.2) 15 (38.5) 
  Strongly agree  18 (48.7) 10 (25.6) 
Support with childcare in emergencies* 
  Strongly disagree 5 (13.2) 6 (15.8) 
  Disagree 6 (15.8) 2 (5.3) 
  Neutral/Mixed 2 (5.3) 3 (7.7) 
  Agree 8 (21.1) 15 (38.5) 
  Strongly agree  17 (44.7) 13 (33.3) 
Born in Sweden   
  No 21 (53.8) 22 (56.4) 
  Yes  18 (46.2) 17 (43.6) 
Language spoken at home   
  Other language than Swedish 7 (17.9) 11 (28.2) 
  Swedish and other language 13 (33.3) 7 (17.9) 
  Swedish  19 (48.7) 21 (53.8) 
* 1 value is missing from one mother (n=38) 
   
Economic Capital of the parents 

Approximately 60% of the parents had a 3-year high school education or lower. A 

slightly higher percentage of mothers (44%) had a university or college exam compared 

to fathers (38%). Many families reported a low income, 77% of the mothers’ and 45% of 

the fathers’ had a monthly income of 20,000 SEK or less. There was also a clear gender 

difference in working hours, 85% of the fathers reported working 40 hours a week or 

more, compared to 26% of the mothers. Perhaps this could help explain the high 

percentage of mothers with low income. Some of the gender differences in work situation 

and income may, in addition, be explained by the fact that some mothers were pregnant, 

on full time- or part time maternity leave. Noteworthy, eight (21%) mothers were 

unemployed compared to one (3%) father. Approximately 70% of the parents reported 

having “some money left over” or “more than enough money left over” at the end of the 

month. More mothers (n=5) than fathers (n=3) reported not having enough money to 

make ends meet at the end of the month. Furthermore, 44% of the families reported living 

in rented apartments, while 56% lived in an owned apartment or house; in those cases it 

was most common that both parents owned the place together.  
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Parents’ Social Support  

One variable that measured structural social support in the families was number of people 

in the household (Holt-Lunstad et al., 2010) and had a mean of 4.4 people per household. 

Notable were that fathers reported as little as one person in the household while the 

lowest number of people in the household reported by mothers were three persons (Table 

1). Since some parents were divorced this suggests that the child lived mainly with the 

mother, i. e., the father lived alone and therefore reported only one person living in the 

household. Social network, measured through contact with grandparents (Tay et al., 

2013), showed that 31% of fathers and 36% of mothers reported that their child met 

his/her grandparents once a week or more. Approximately 50% of the parents reported 

that their child met their grandparents 1-2 times a year or less. One explanation may be 

that over 50% of the grandparents lived in another city than Stockholm, in another 

country than Sweden or were deceased.  

 

Examining received social support, nearly all parents’ reported receiving neither daily 

support (77% mothers, 85% fathers) nor financial support (85% mothers, 92% 

fathers) from their parents. Yet, approximately 50% of the fathers and 70% of the 

mothers reported receiving emotional support sometimes to always from their parents. 

Mothers perceived overall higher social support than fathers. Twice as many mothers 

(n=19, 49%) than fathers (n=10, 26%) agrees strongly to the statement “My 

family/friends support me when I need it”. For the statement “I can get support with 

childcare (i.e. leave my child/children with somebody trusted in emergency 

situations)”, 45% of the mothers strongly agreed compared to 33% of the fathers.  

 

Ethics  

The More and Less study was approved by the Stockholm Regional Ethics Committee 

November 2011, (dnr: 2011/1329-31/4, 2012/1104-32, 2012/2005-32, 2013/486-32) 

(Karolinska Institutet, 2014).  
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Results 

Correlations of composite variables of economic capital and social support  

A correlation analysis between child BMI SDS and composite variables of economic 

capital and parents’ social support was carried out; results are presented in Table 3. 

Numbers above the diagonal represent mothers’ correlations; numbers below the 

diagonal represent fathers’ correlations. 

	  
Table 3: Correlation between child BMI SDS, economic capital and social support (n=39)  

 
Constructs Child BMI SDS Economic Capital Social Support 
Child BMI SDS – -.199 -.191  
Economic Capital -.247 – .359*  
Social Support -.253 .304 – 
* p<0.05 level 
 One value missing (n=38) 

 
Results from the correlation analysis indicate that; as economic capital decreases, 

child BMI SDS increases, as social support decreases, child BMI SDS increases and 

as economic capital increases, social support increases. This pattern is present for both 

mothers and fathers. However, only the correlation between mothers’ economic 

capital and mothers’ social support of 0.359 (a moderately strong relationship) was 

significant at the 95% level. Although the correlations between economic capital and 

child BMI SDS on the one hand, and the association between social support and child 

BMI SDS on the other hand are rather weak, there may still be certain aspects of 

economic capital and social support that are associated with the outcome. It is 

therefore reasonable that the following analysis examines the measures of economic 

capital and social support separately in terms of their association to child BMI SDS.   

 

 

 

 

 

 

 

 

 

 



22 
 

Associations between child BMI SDS and various parental indicators 

In the simple (i.e. unadjusted) regression analysis presented in Table 4, all 

independent variables included in the study are run against the outcome, child BMI 

SDS. Results are reported for mothers and fathers separately.  
 
Table 4: Simple regression analysis of all included variables, (n=39).  
 
                                                                                  Dependent variable: Child BMI SDS. 
 Mother Father 
 B p η2 B p η2 
Education  .839 .023  .311 .096 
  Elementary school .264 .610 .008 -.641 .353 .025 
  2-year high school .264 .455 .016 .219 .409 .020 
  3-year high school .151 .538 .011 -.243 .348 .025 
  University/college exam (ref.) .000   .000   
Income  .057 .191  .053 .195 
  <10 000 SEK 1.141 .025* .135 1.054 .011* .170 
  10 000 to < 20 000 SEK .551 .240 .039 .401 .229 .041 
  20 000 to < 30 000 SEK .700 .178 .051 .246 .772 .017 
  30 000 to < 40 000 SEK (ref.) .000   .000   
Work situation  .873 .035  .762 .032 
  Unemployed -.008 .981 .000 -.603 .389 .021 
  Maternity/paternity/pregnant leave .237 .492 .014    
  Student -.009 .983 .000 .117 .867 .001 
  Work 20-40 hours/week .245 .434 .018 .204 .575 .009 
  Work 40 hours/week or more (ref.)  .000   .000   
Money over after each month  .784 .030  .221 .117 
  Not enough money to make ends meet .281 .446 .017 .139 .746 .003 
  Just enough money to make ends meet .180 .567 .009 .606 .049* .106 
  Some money left over -.024 .930 .000 .364 .153 .058 
  More than enough money left over (ref.) .000   .000   
Housing tenure  .172 .093  .243 .076 
  In a rented apartment .461 .063 .093 .405 .111 .069 
  In an owned apartment .260 .363 .023 .111 .695 .004 
  In an owned house (ref.) .000   .000   
Marital Status  .598 .052  .598 .052 
  Divorced .467 .264 .035 .467 .264 .035 
  Separated  -.403 .562 .010 -.403 .562 .010 
  Living together without being married .144 .586 .009 .144 .586 .009 
  Married (ref.) .000   .000   
Number of people in household -.070 .413 .018 -.083 .338 .025 
Contact with grandparents   .863 .037  .248 .143 
  Grandparents deceased  .288 .517 .013 .267 .446 .017 
  Once a year or less .102 .765 .003 .223 .497 .014 
  1-2 times/year -.185 .551 .011 -.434 .140 .063 
  Every month .071 .827 .001 -.176 .573 .009 
  Once a week or more (ref.) .000   .000   
Daily support from grandparents  .241 .076  .267 .071 
  No .564 .116 .067 .922 .177 .050 
  Sometimes .688 .127 .063 1.184 .110 .070 
  Yes (ref.) .000   .000   
Financial support from grandparents  .763 .002  .635 .006 
  No .091 .763 .002 .193 .635 .006 
  Sometimes (ref.) .000   .000   
Emotional support from grandparents   .926 .013  .189 .126 
  No .108 .693 .005 1.021 .041* .114 
  Sometimes -.059 .857 .001 .762 .142 .061 
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  Most of the time .152 .422 .006 .963 .069 .092 
  Yes (ref.) .000   .000   
Support from family/friends  .905 .029  .653 .068 
  Strongly disagree .405 .438 .018 .382 .348 .026 
  Disagree .148 .733 .003 -.061 .881 .001 
  Neutral/Mixed .082 .831 .001 -.180 .612 .008 
  Agree -.085 .747 .003 -.186 .507 .013 
  Strongly agree (ref.) .000   .000   
Support with childcare in emergencies  .856 .038  .629 .071 
  Strongly disagree -.162 .646 .006 .072 .831 .001 
  Disagree .128 .697 .005 -.715 .174 .054 
  Neutral/Mixed .238 .646 .006 .199 .650 .006 
  Agree .227 .446 .018 .045 .861 .001 
  Strongly agree (ref.) .000   .000   
Parental age -.016 .404 .019 .010 .385 .020 
Parental BMI .041 .037* .113 .030 .182 .048 
Born in Sweden  .854 .001  .167 .051 
  No -.040 .854 .001 .299 .167 .051 
  Yes (ref.) .000   .000   
Language spoken at home  .128 .108  .018* .199 
  Other language than Swedish .483 .099 .074 .678 .005* .197 
  Swedish and other language .397 .096 .075 .147 .585 .008 
  Swedish (ref.)  .000   .000   
* p<0.05 level 

The results from the simple regression analysis demonstrate several statistically 

significant associations between the included variables and child BMI SDS. Of the 

variables representing economic capital; income and money over after each month are 

statistically significant with child BMI SDS. For example, children whose mothers 

have 10,000 SEK or less in income have statistically significant higher BMI SDS (B = 

1.141, p = 0.025, η2 = 0.135) compared to mothers who have 30,000 to 40,000 SEK in 

income. A similar pattern is seen among fathers. Children whose fathers have 10,000 

SEK or less in income have statistically significant higher BMI SDS (B = 1.054, p = 

0.011, η2 = 0.170) compared to fathers who have 30,000 to 40,000 SEK in income. 

An association between money over after each month and child BMI SDS is only 

present among the fathers. In families where fathers reported having just enough 

money to make ends meet, there is an increased risk for a higher BMI SDS (B = 

0.606, p = 0.049, η2 = 0.106) compared to the reference group, i.e. those with more 

than enough money left over. Although associations are insignificant, relationships 

are found in other variables such as housing tenure for mothers, with the trend 

towards a higher BMI SDS for children living with mothers in rented apartments 

compared to those living in an owned house.  

 

Results in the simple regression analysis further indicate associations between 

variables of social support, such as emotional support from grandparents. For 
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example, children whose fathers report no emotional support from grandparents have 

a statistically significant higher BMI SDS (B = 1.021, p = 0.041, η2 = 0.114) 

compared to those who receive emotional support. Finally, the analysis indicates a 

statistically significant association between mothers’ BMI and child BMI SDS (B = 

0.041, p = 0.037, η2 = 0.113) as well as between fathers’ language spoken at home 

and child BMI SDS. Children whose fathers report speaking other languages than 

Swedish have a statistically significant higher BMI SDS (B = 0.678, p = 0.005, η2 = 

0.197) compared to the reference group, i.e. those reporting only speaking Swedish at 

home.  

 

Multiple regression analysis of significant variables 

Included in the multiple regression analysis, presented in Table 5, are all statistically 

significant variables (p<0.05) from the simple regression analysis. In other words, all 

estimates are mutually adjusted.  
 
Table 5: Multiple regression analysis of significant variables from the simple regression 
analysis adjusted for mother BMI and father language spoken at home (n=39).  
 

       Dependent variable: Child BMI SDS 
 B p η2 
Income (Mother)  .040* .298 
  <10 000 SEK 1.103 .009* .259 
  10 000 to < 20 000 SEK .645 .126 .099 
  20 000 to < 30 000 SEK .950 .036* .178 
  30 000 to < 40 000 SEK (ref.) .000   
Income (Father)  .039* .299 
  <10 000 SEK 1.009 .019* .216 
  10 000 to < 20 000 SEK .273 .419 .029 
  20 000 to < 30 000 SEK .113 .690 .007 
  30 000 to < 40 000 SEK (ref.) .000   
Money over after each month (Father)  .072 .258 
  Not enough money to make ends meet -.302 .434 .027 
  Just enough to make ends meet -.150 .584 .013 
  Some money left over .428 .059 .146 
  More than enough money left over (ref.) .000   
Emotional support from grandparents (Father)  .023* .332 
  No 1.013 .010* .253 
  Sometimes 1.290 .003* .330 
  Most of the time 1.064 .015* .232 
  Yes (ref.) .000   
BMI (Mother) .029 .121 .101 
Language spoken at home (Father)   .003* .389 
  Other language than Swedish .533 .026* .199 
  Swedish and other language -.332 .249 .057 
  Swedish (ref.) .000   
* p<0.05 level 
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The results from the multiple regression analysis indicate that both mothers’ and 

fathers’ income are still associated with child BMI SDS at a statistically significant 

level (p<0.05) after adjusting for mothers’ BMI and fathers’ language spoken at 

home. Income explains a large part of the variation in child BMI SDS (η2 = 0.298 and 

η2 = 0.299 respectively). The analysis further shows that the association between 

fathers’ emotional support and child BMI SDS is also still statistically significant (p = 

0.023). Likewise, this variable explains a large part of the variation (η2 = 0.332) in 

child BMI SDS.  

 

The association between father’s language spoken at home and child BMI SDS 

remains statistically significant (p<0.05) in the multiple regression analysis, but not 

the association for mothers BMI. It should be noted that other confounders such as 

parental age and origin were not adjusted for since they were not significant in the 

simple regression analysis. However, an additional multiple regression analysis, with 

the inclusion of all confounding variables; parental BMI, age, origin and language, 

was conducted (data not presented). Only fathers’ emotional support from 

grandparents stayed statistically significant after these adjustments. Nevertheless, 

these results should be interpreted with caution since the simultaneous inclusion of 

that many variables caused problems with empty cells. 

	  

Stratified regression analyses by emotional support 

Based on the findings from Table 5, analyses of the associations between income and 

child BMI SDS, stratified by emotional support from grandparents, was carried out. 

The analyses presented in Table 6 are adjusted for father’s language spoken at home.  

 
Table 6: Combined regression analyses on income stratified by low and high emotional 
support (n=39). 

 Dependent variable: Child BMI SDS 
 B p  
Income mother, stratified on LOW emo. support (n=20)  .076 
  <10 000 SEK 1.642 .027* 
  10 000 to < 20 000 SEK .934 .164 
  20 000 to < 30 000 SEK .857 .244 
  30 000 to < 40 000 SEK (ref.) .000  
Income mother, stratified on HIGH emo. support (n=19)  .620 
  <10 000 SEK .608 .434 
  10 000 to < 20 000 SEK .168 .815 
  20 000 to < 30 000 SEK .543 .497 
  30 000 to < 40 000 SEK (ref.) .000  
 
 

  
. 
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Income father, stratified on LOW emo. support (n=29) 072 
  <10 000 SEK 1.166 .011* 
  10 000 to < 20 000 SEK .319 .377 
  20 000 to < 30 000 SEK .405 .249 
  30 000 to < 40 000 SEK (ref.) .000  
Income father, stratified on HIGH emo. support (n=10)  .203 
  <10 000 SEK .712 .273 
  10 000 to < 20 000 SEK .690 .102 
  20 000 to < 30 000 SEK (ref.) .000  
Income mother, stratified on fathers LOW emo. support (n=29)  .014* 
  <10 000 SEK 1.306 .010* 
  10 000 to < 20 000 SEK .489 .286 
  20 000 to < 30 000 SEK .750 .143 
  30 000 to < 40 000 SEK (ref.) .000  
Income mother, stratified on fathers HIGH emo. support (n=10)  .469 
  <10 000 SEK -.630 .493 
  10 000 to < 20 000 SEK .210 .757 
  20 000 to < 30 000 SEK (ref.) .000   
* p<0.05 level 
Although no traditional interaction analyses have been conducted, results from the 

stratified analyses indicate that the association between parental income and the 

child’s BMI SDS is generally stronger among parents reporting low emotional 

support versus parents reporting high emotional support. For example, for mothers 

who have 10,000 SEK or less in income and have low emotional support, the B 

coefficient is 1.642 whereas for mothers who have 10,000 SEK or less in income and 

have high emotional support, the B coefficient is 0.608, compared to the reference 

groups, i.e. those with 30,000 to 40,000 SEK. Looking at the corresponding 

relationship among fathers, the results point in the same direction: for fathers who 

have 10,000 SEK or less in income and have low emotional support, the B coefficient 

is 1.166 whereas fathers who have 10,000 SEK or less in income and have high 

emotional support, the B coefficient is 0.712, compared to the reference groups. Also 

in the last analysis, which included mother’s income, stratified by father’s emotional 

support, results indicate a similar pattern. Children of mothers who have 10,000 SEK 

or less in income and whose fathers have low emotional support, the B coefficient is 

1.306, while for mothers who have 10,000 SEK or less in income and fathers who 

have high emotional support, the B coefficient is -0.630. This indicates that the 

combination of parents’ low income and low emotional support increases the risk for 

a higher child BMI SDS. 
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Discussion 

Economic capital and social support of parents’ are important aspects in the research 

field of childhood obesity that have not received enough attention. Children are 

directly and indirectly affected and influenced by parental living conditions and life 

situation. The specific aim of this study was to investigate the importance of parents’ 

social support and economic capital for children’s weight status in a clinical sample of 

children with obesity in early age. Of the aspects examined, low levels of parental 

income and fathers’ emotional support from grandparents were significantly (p<0.05) 

and independently associated with a higher child BMI SDS. 

Main findings  

Parents’ social support associated with child BMI SDS 

The first research question aimed at examining whether parents’ social support was 

associated with child BMI SDS in preschool-aged children with obesity. An index of 

social support was created to look at correlations between social support and child 

BMI SDS. Analyses showed weak tendencies of correlations between the two 

variables. However, when examining the individual indicators for social support, the 

relationship between fathers’ emotional support from grandparents and child BMI 

SDS showed a significant (p<0.05) association. For example; examining each 

parameter in the variable of emotional support from grandparents (no, sometimes, 

most of the time and yes), fathers with no emotional support was associated with an 

increased risk for a higher child BMI SDS compared to those receiving emotional 

support. On the one hand, these results contradict what was found by Pocock and 

colleagues (2010), where grandparents spoiled their grandchildren and allowed them 

to eat what they wanted, a behavior one could assume be influential on the child’s 

weight. On the other hand, the results are in line with data presented in the study by 

Gerald and colleagues (1994) where parents’ involvement in emotionally supportive 

relationships was associated with a reduced risk of childhood obesity among 2-5 year 

olds. Gerald and colleagues also found that children of married parents had a lower 

risk of obesity. Similar results were seen in the current study although all were not 

statistically significant, something which could depend on the low sample. However it 

should be noted that, the study by Gerald and colleagues took place in the U.S. where 
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the family support system may not be as protective as the one we have in Sweden, 

something that could explain these differences.    

 

Economic capital associated with child BMI SDS 

The second research question aimed at investigating whether parents’ economic 

capital was associated with child BMI SDS in preschool-aged children with obesity. 

An index of relevant economic capital indicators was created. When the relationship 

between economic capital and child BMI SDS was examined, weak tendencies of 

correlations was found. This pattern was true for both mothers and fathers. However, 

when investigating the different aspects of economic capital in terms of the individual 

items, the analyses suggested that income and having money over after each month 

were correlated to a higher child BMI SDS, meaning that children whose parents have 

a low income or experienced financial hardship had an increased risk for a higher 

BMI SDS. This is in line with previous research looking at the association between 

overweight and obesity in children and socioeconomic factors where higher 

prevalence of overweight was found in children from lower socioeconomic classes 

based on indicators of parental status (Gerald et al., 1994; O’Dea et al., 2014; 

Ulijaszek, 2012). In other words, it is not unusual that children with obesity come 

from low SES groups. Yet, the children in the ML study come from both low and 

high-income families. One explanation to the spread may be that the children have 

been recruited via primary child healthcare centers, which succeed in reaching many 

families. One can assume that parents who bring their children to a healthcare center 

know that it is possible to receive information and guidance from the center. 

However, families in the very lowest SES groups who may not, for different reasons, 

visit healthcare centers to the same extent, do not receive information about 

intervention programs like the ML study.   

 

Displacing economic capital with social support 

After examining the associations between social support and economic capital against 

child BMI SDS, the aim was to see whether the social support of parents could 

displace economic capital in the studied population of families with children in 

preschool age with obesity. By examining the association between income and child 

BMI SDS, stratified by low and high emotional support, the results indicated that the 

effect of income on child BMI SDS was stronger if emotional support from 
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grandparents was low, compared to when emotional support was high. It could be 

argued that income is an important factor if the parents receive low emotional support. 

This could carefully be interpreted in the way that social support could displace 

economic capital in the population of families with children in preschool age with 

obesity. The main effects model suggests that regardless of stress-level, people with 

high social support maintain a better health compared to people with low social 

support (Lakey & Cohen, 2000). Even though this study did not investigate the 

indicators of stress, and the theory therefore cannot be fully incorporated, the results 

indicated that high emotional support seemed to have a reduced risk for a higher BMI 

SDS compared to low emotional support. However, the results can also be seen as in 

favor of the stress-buffering model, which indicate social support to provide resources 

(e.g. emotional) in form of supportive actions during stressful times that in turn 

protects the relationship between stress and health outcomes. In line with the theory of 

the stress-buffering model, results presented here indicated that emotional support 

may modify the relationship between parental income and children’s BMI SDS. 

Gender differences 

Finally, the thesis intended to capture potential gender differences in the variables 

under study through the research question, “If associations exist between parents’ 

social support, economic capital and child BMI SDS, do they look different 

depending on parental gender?“. While no interaction analysis was performed to 

assess these gender differences, it is relevant to look at whether the patterns of 

association differed between mothers and fathers. As discussed above, in relation to 

the first two research questions, associations were found between some of the 

indicators of parents’ social support, economic capital and child BMI SDS. As seen in 

the descriptive statistics, large gender differences were found in most indicators 

measuring economic capital. In line with previous research by Ahnquist and 

colleagues (2012), mothers seemed to have a more difficult economic situation 

compared to fathers. For example; 54% of the fathers compared to 21% of the 

mothers earned 20,000 SEK or more per month. One explanation for the fact that 

fathers seemed to make more money although mothers in greater proportion had 

higher education could be that more men than women have manual jobs. Today, 

manual jobs in general, pay better than service jobs such as working in kitchens, in 

elderly care or cleaning that are more represented among women. Manual jobs may 
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also pay more than some jobs requiring higher education. Despite this, differences 

between genders were only found in one variable in the simple regression analysis. 

Money over after each month reported by fathers showed a statistically significant 

association to child BMI SDS, meaning that the amount of money that fathers have 

left over after each month has an affect on the child’s weight. This same relationship 

reported by mothers showed no association.  

 

Moreover, when examining parents’ social support and child BMI SDS, there was a 

significant association between fathers’ emotional support received from grandparents 

and child BMI SDS. The equivalent relationship for mothers showed a weak tendency 

toward an association. Perhaps this could have to do with that women in general have 

more support compared to men which both descriptive statistics from this study 

indicated as well as previous research has shown (Watt et al., 2012). For example, in 

accordance with the presented descriptive statistics, women reported a higher amount 

of support throughout all indicators for social support except for support with 

childcare in emergencies, where a slightly higher percentage of fathers (72%), 

compared to mothers (66%), agreed or strongly agreed that they could receive support 

with childcare in emergencies.  

 

Strengths and Limitations  

While all participating children in this study have obesity, they come from a diverse 

background and represent counties all over Stockholm municipality. There was a 

good spread among the participants in terms of income and education. In addition, 

approximately 50% of the parents came from a multi-ethnical background. Diversity 

in a study population is, on the one hand, a strength since it increases the statistical 

power when examining differences between socioeconomic groups. On the other 

hand, it may be a limitation since it means that the sample is not particularly 

representative of the general population. This may in turn signify that the study is 

different from other studies that looked at normal populations.  

The major limitation is the small sample size, which often makes it more difficult to 

capture existing patterns in the data. A larger sample would most likely have shown 

more robust (and statistically significant) results. A few findings were approaching 

significance level such as mothers’ housing tenure (p = 0.063) in the simple 
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regression analysis, and having some money left over at the end of the month (p = 

0.059) for fathers in the multiple regression analysis. However, even though the 

analysis did not show many statistically significant associations, the results follow 

trends of similar research conducted in this area (Gerald et al., 1994; O’Dea et al., 

2014; Ulijaszek, 2012; Watt et al., 2012). The small sample also forced the 

development of a strategy to be able to perform the analyses required to answer the 

research questions; only statistically significant variables from the simple regression 

were added to the multiple regression analysis. Thus, it is possible that the results 

would have been slightly different if all variables were included (particularly all 

potential confounders, such as parental age and origin).  

 

A second limitation is that some of the questions have not been previously validated. 

The questionnaire was self-constructed based on previous literature. The reliability 

and validity of the questions have not been investigated and future studies need to 

assess the questions ability to measure the intended constructs. This is especially true 

for the indicators measuring social support, which in many cases not are as precise as 

questions measuring economic capital. For indicators measuring functional support, it 

may be hard to judge the quality of the true support received and perceived. Also it is 

unknown if the support parents perceive actually is what they receive. Moreover, it 

may be disputed what matters the most: how you perceive or what you receive. 

Furthermore, it is debatable whether emotional support over the phone is as valuable 

as if it is given face to face. Some parents’ may for example have reported receiving 

high emotional support although their parents’ live in another city or country. In 

addition, indicators for structural social support could have a mixed effect on parents 

and children. For example, a parent could have answered that the child meet his/hers 

grandparents every week. It has been assumed that the more frequent the child sees 

the grandparents the better it is. Research indicates that density and frequency of 

social network has an effect on health (Holt-Lunstad et al., 2010). However, the 

support may have a different impact on parents and children. Perhaps support from 

grandparents has great value for the parent but at the same time has negative impacts 

on the child’s health. Research has shown grandparents to spoil their grandchildren, 

for example by allowing them to consume whatever food they want (Pocock et al., 

2010).   
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A third limitation is the potential, yet unavoidable, bias in the study sample. Even 

though children have been randomized into different treatment groups, it is reasonable 

to assume that families participating in treatment studies similar to the ML study, are 

determined and motivated parents who know that their child has a weight problem. 

Despite these limitations, the findings provide a good inception for continued 

exploration within this field of study. Finally the variation in the outcome (child BMI 

SDS), was limited due to the selection criteria of the ML study (all children were 

obese). 

Final remarks and future research  

The participating children in this study represent a high-risk group based on their 

weight status. Investigating common factors among these participants can contribute 

to better understanding of risk prevention and possibilities to support those in need. 

This thesis proposes that social support can promote health and that it plays an 

important role in decreasing childhood obesity. There are reasons to believe that 

sufficient social support can enhance children’s health in early childhood. Adequate 

social support is therefore an essential keystone in children’s upbringing. Parental 

economic capital is also of importance when it comes to childhood obesity. If 

emotional support is low, high income can play an important role in reducing the risk 

of a higher child BMI SDS. Policies aiming at reducing children with obesity should 

therefore consider factors both of economic capital and social support nature.  

Treatment of childhood obesity is complex and difficult but evidence suggests that the 

best results are reached by motivated parents and by starting treatment in early age 

(Nowicka & Marcus, 2011; Perlhagen et al., 2007). How the treatment should be 

carried out in the most efficient way and give the best results is still unclear. 

Therefore more research is needed to evaluate different treatment methods to learn 

how to manage childhood obesity in the most efficient manner. Future research 

should also investigate the role social support have on children with obesity in 

different countries. One can assume that income would play a larger role in a country 

like the United Kingdom who does not have as protective social support system as 

Sweden. Perhaps it can be hypothesized that social support cannot weigh up the loss 

of economic capital in the United Kingdom the same way it can in Sweden.  

There are other ways of measuring social support that have not been touched upon in 
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this study partly due to limitations. In future studies it would be valuable to include 

variables such as social engagement and parental loan or debt. Social engagement is 

an indicator of social support that measures participation in group activities, social 

roles and community activities as well as frequency of seeing friends. Research 

suggests social engagement to influence health, for example through bringing a sense 

of identity and coherence (Berkman & Glass, 2000). Household debt has been 

associated with poor health but evidence is scarce whether it has an effect on obesity 

(Averett & Smith, 2013). Loan burden, an indicator of financial hardship, is also of 

interest since it may affect the level of stress perceived in the everyday life. Financial 

hardship related stress, has in turn been associated with obesity (Conklin et al., 

2013a). In addition, stress itself would be highly interesting to include as a variable 

when measuring social support, both investigating parents’ stress and stress in 

children. In the stress buffering theory presented earlier, it is proposed that received 

support protect people from stressors and therefore promotes well-being. According 

to Lakey & Cohen, (2000) variables measuring stress should therefore be included 

when investigating social support. Further research by Wilkinson and Pickett (2009), 

presents that stress can lead to an increased consumption of food as well as a change 

in the type of food we consume. In sum, stress would be a valuable indicator to 

include when examining associations between social support and children with 

obesity in future studies. This is an extensive study area that this thesis did not shed 

light on. No questions measuring stress were used in the background questionnaire 

and looking at determinants of stress was outside the scope of this paper.  

Furthermore, conducting a follow-up study to examine which participating children in 

the ML study who lost the most weight would be both interesting and valuable. In this 

way it can be assessed which treatment program was the most effective and whether it 

was more efficient among those parents with high economic capital and social support 

(which could be hypothesized), hopefully leading way to new policies of how 

children with obesity in Sweden should be treated in the most successful way. Finally, 

there is a need to analyze gender differences and what impact they have on children 

with obesity in more detail. Most research that examines associations between 

parental factors and child overweight and obesity treats mothers and fathers responses 

as one unit. However, it has been argued that associations from one parent cannot be 

generalized to the other parent (Watt et al., 2012). Future research should therefore 
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aim at performing analyses separately for mothers and fathers when examining their 

relationship to the child.  

The author is aware that the results presented in this thesis do not reflect the 

complexity of all factors involving the association between childhood obesity, 

economic capital and social support. Accordingly, focused research aiming at helping 

children with obesity is needed to treat and prevent childhood obesity.        

Conclusions 

This study concludes that both economic capital and parents’ social support are 

essential determinants for childhood obesity, which underline their importance from a 

public health policy perspective. Low levels of income and emotional support from 

grandparents were associated with higher child BMI SDS in 4-6 year olds with 

obesity. Moreover, this study suggest that if parents’ have high emotional support, 

income is not as important for the child’s weight development as it is if parents’ have 

low emotional support, also suggesting that the combination of parents’ low income 

and low emotional support increases the risk for a higher child BMI SDS.  

The findings contribute with increased and improved knowledge about the relevance 

that parents’ social support and economic capital have in relation to weight 

development among preschool-aged children with obesity. It hopefully brings more 

researchers to immerse themselves in the study area, which would draw more 

attention to the problem and in turn give implications for development of treatments 

as well as for new public health interventions and policies.  

Since there is lack of research on the relationship between parents’ social support and 

children with obesity it is hard to fully compare the findings of this study with 

existing literature. However, the findings are pointing in the same direction as existing 

scholarly arguments such as the relationship that income and emotional support have 

on obesity (Gerald et al., 1994; O’Dea et al., 2014). Having the knowledge of how 

and when economic capital can pose a risk as well as understanding how social 

support should be utilized in the best way to provide a protective effect to children 

with obesity is crucial. Hopefully future research will find answers to this 

multidimensional and complex public health problem.  
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