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Abstract
Background
Willingness to Pay (WTP) is an alternative to measure quality-adjusted life years for cost-effectiveness analyses. The aim was to evaluate longitudinal changes and determinants of parental WTP for the prevention of childhood overweight and obesity.

Methods
Longitudinal data from post- (T2) and follow-up (T3) measurements of a school-based health promotion program in Germany. Parental questionnaires included general WTP and the corresponding amount to reduce incidental childhood overweight and obesity by half. Longitudinal differences were examined with the McNemar test for general WTP and the Wilcoxon signed-rank test for the amount of WTP. Regression analyses were conducted to detect determinants.

Results
General parental WTP significantly decreased from 48.9% to 35.8% (p < 0.001, n = 760). Logistic regression analysis (n = 561) showed that parents with a tertiary education level and a positive general WTP at T2, families with a higher monthly household income, and those with abdominally obese children were significant predictors of general WTP at T3. Median amount of WTP at T3 was €20.00 (mean = €27.96 ± 26.90, n = 274). Assuming a WTP of €0 for those who were generally not willing to pay or did not answer, resulted in a median amount of WTP at T3 of €0 (m = €8.45, sd = €19.58, n = 906). According to linear regression analysis WTP at T2 was the only significant predictor for the amount of WTP at T3 (p = 0.000, n = 181).

Conclusions
Despite the decline of general WTP, these results are a reflection of the public awareness of the problem and the need for action. Policy makers should recognize this and initiate sustainable public preventive strategies.

Trial registration
DRKS, DRKS00000494. Registered 25 August 2010, https://​www.​drks.​de/​drks_​web/​.
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Background
Childhood overweight and obesity are a growing health problem [1] with about one in five children and adolescences being overweight or obese worldwide [2]. Pediatric overweight and obesity prevalence rates, identified using the Body Mass Index (BMI) [2], as well as abdominal obesity rates [3], defined as a Waist-to-Height-Ratio (WHtR) equal or greater than 0.5 [4], are rising. A higher weight during childhood is associated with cardiovascular disease indicators such as hypertension or metabolic syndrome [5], psychological problems such as anxiety and depression [6, 7], stigma [8] and with lower academic performance [9].
Besides these negative personal consequences, childhood overweight and obesity, and the associated physical inactivity, cause a great financial burden for society. In 2013, costs for physical inactivity were about 53.8 billion Dollar worldwide [10]. Childhood overweight and obesity are related with high pharmaceutical and medical care costs [11] as well as a high usage of healthcare services [12]. In this regard, obese and abdominally obese primary school children have a higher number of sick days and visits to a physician than non-obese children [13]. Furthermore, obese children are likely to become obese adults [14, 15] and therefore the costs are persisting -and probably increasing- into adulthood. The total lifetime costs for obese children and adolescents are estimated to be nearly €150,000 of which about €130,000 account for productivity losses [16].
A great number of preventive and health promoting interventions are aiming at physical inactivity, sedentary behavior and poor nutritional habits in order to prevent or reduce childhood overweight and obesity, but are rarely evaluated in terms of cost-effectiveness [17–19]. However, due to limited financial resources, a deliberate selection of cost-effective interventions is needed. Within cost-effectiveness analyses, Quality Adjusted Life Years (QALYs) are often used as an outcome indicator reflecting the benefit of an intervention from the perspective of the user, but are difficult to apply in the field of prevention as they focus on disease. Therefore, willingness to pay (WTP) can be used as an alternative measure reflecting the monetary value of an intervention from the perspective of the beneficiary [20].
In health economics, WTP measures individual’s monetary values of a change in health status [20, 21] and is frequently estimated by contingent valuation (CV) [20, 22]. However, research on WTP for health promotion, and especially for the reduction of overweight and obesity in children, is scarce. Cawley found in his CV study among New York state residents a mean WTP of $46.41 for a 50% reduction in childhood obesity [23]. Evaluating WTP for the same reduction in childhood obesity in a cross-sectional study, Kesztyüs et al. detected a general WTP for 48.9% and a mean monthly WTP of €23.04 of parents of primary school children in south-western Germany [24]. In particular, parents of overweight and obese children were significantly more often willing to pay [24]. The present study builds upon the findings of Kesztyüs et al. [24] and uses longitudinal data to detect possible changes over time and determinants of WTP.
Aim
The aim of this study was to evaluate longitudinal changes of general WTP and the amount of WTP for a 50% reduction in the incidence of childhood overweight and obesity in parents of primary school children in the German Federal State of Baden-Württemberg and to evaluate determinants which influence parental WTP.


Methods
The Baden-Württemberg-study
The Baden-Württemberg-Study is the outcome evaluation study of the school-based health promotion program “Join the Healthy Boat”, conducted in primary schools throughout the state of Baden-Württemberg in southwestern Germany, a cluster-randomized controlled intervention trial with a waitlist control group. The baseline measurement was conducted in fall 2010 (T1), the post measurement in fall 2011 (T2) and the follow-up measurement in spring 2013 (T3). For the present study, the post and follow-up measurements T2 and T3 were considered. Both the intervention and control group could implement the intervention at these stages of the study. Approval from the Ethics Committee of Ulm University was obtained. The study was registered in the German Clinical Trials Register (DRKS), Freiburg University, Germany (DRKS-ID: DRKS00000494). Detailed information about the trial is described in Dreyhaupt et al. [25].

The “Join the Healthy Boat” intervention
The aim of the ongoing “Join the Healthy Boat” intervention is to increase a healthy lifestyle in primary school children and prevent them from becoming overweight or obese. The main health topics are the promotion of physical activity and reducing the intake of sugar-sweetened beverages as well as the consumption of screen media. The intervention materials were developed for teachers and comply with the national education plan. They can be implemented in the curriculum, no extra lessons or external persona are required. Not only materials for children are available, but also materials for parents, e.g. family homework. More information concerning the intervention can be found elsewhere [25].

Data collection
Written informed consent from parents was obtained prior to data collection. Children’s anthropometrics were taken by trained staff, while information about parental health and lifestyle characteristics were assessed using questionnaires and, if possible, separately for mothers and fathers. Socio-economic variables and all questions about general WTP as well as the amount of WTP were also assessed via questionnaires.

Anthropometrics
Anthropometric measurements of the children were executed by trained staff according to the International Society for the Advancement of Kinanthropometry Standards [26]. Children’s weight was measured with calibrated flat scales and their height using mobile stadiometers (both by Seca® Company, Germany). The Body Mass Index (BMI) was calculated as weight in kilogram divided by height in m2. The BMI for children was converted to BMI percentiles, controlling for age and gender using German reference data, with the 90th percentile as overweight and the 97th percentile as obese [27]. Waist circumference (WC) was measured in centimetres with a metal tape (Lufkin® Industries Inc., Texas, USA) exactly between the iliac crest and the border of the lowest rib. The mean of two WC measurements was used and if the difference between them was greater than 1 cm, a third measurement was conducted. The Waist-to-Height-Ratio (WHtR) was calculated by the quotient of WC and height in centimetres and a WHtR ≥0.5 defined as abdominal obese [28].
Self-reported data of parental weight, height, and WC were used to calculate BMI and WHtR. A BMI ≥ 25 was defined as overweight and a BMI ≥ 30 as obese due to WHO standards [29], and a WHtR ≥0.5 as abdominal obese [28].

Socioeconomic variables
The family education level was defined according to the CASMIN (Comparative Analysis of Social Mobility in Industrial Nations) classification [30] using the highest level of two parents or the level of a single parent. This was dichotomized into a tertiary vs. a secondary and primary level. Single parenthood and monthly household income was assessed, the latter categorized in low (< 2250€), middle (2250€ - 4000€), and high (≥ 4000€). Migration background was assumed if at least one parent mainly spoke a foreign language during the child’s first year of life or at least one parent was born abroad.

Parental health and lifestyle characteristics
Parents were asked about their health awareness level on a four point rating scale (“very high”, “high”, “little”, “very little”) which then was dichotomized into a high and low level. Parents were asked about the importance of being thin for being attractive on a four point rating scale (“not important at all”, “not important”, “important”, “very important”), which was dichotomized into “not important” vs. “important”. Parents were also asked if they considered their child as too corpulent or too thin on a five point rating scale. The answers were dichotomized in “very corpulent” and “a bit corpulent” on the one side, and “neither/nor”, “a bit thin”, and “very thin” on the other side. Smoking status was dichotomized, with current smokers vs. non-smokers/ex-smokers.

Willingness to pay
WTP assesses monetary valuations of changes in health by presenting hypothetical scenarios about a certain change in health or an intervention [31, 32]. Individuals’ monetary values are frequently assessed by CV which is measuring individuals’ stated preference by asking them how much money they are willing to pay for the change in health or an intervention [32]. CV is a method assessing WTP in different ways, such as structured telephone interviews or mail surveys and by asking a series of questions narrowing down the bounds of the WTP (so called double-bounded model) or by using an open-ended question [23].
The part of the questionnaire on WTP began with some general information about overweight and obesity, it’s prevalence and it’s health care costs. Parents were asked to indicate whether they thought overweight and obesity were serious public health problems (“yes”, “no”). Afterwards, they were told to imagine a preventive measure reducing the incidence of childhood overweight and obesity by half. The second question was, if they were in general willing to pay for this preventive measure (general WTP; “yes”, “no”). The parents who answered “yes” were asked to indicate the amount of money they were willing to pay for this measure per month (amount of WTP). For T2, 12 answer categories were provided: 1) €1–5; 2) €6–10; 3) €11–20; 4) €21–30; 5) €31–50; 6) €51–75; 7) €76–100; 8) €101–150; 9) €151–200; 10) €201–300; 11) €301–500; 12) > than 500. For T3, an open-ended question was used. For the comparison of the amount of WTP between T2 and T3, data of T3 were converted into the categories of T2.

Participants
For the post measurement, 1829 children participated in anthropometric measurements with available data from 1593 parental questionnaires. For the follow-up measurement, 1043 children participated in anthropometric assessment and 906 parents provided questionnaires. An overview of the underlying numbers of datasets in the different stages of the study are shown in Fig. 1.
[image: A13561_2020_266_Fig1_HTML.png]
Fig. 1Flow chart showing the respective underlying numbers of datasets available for analyses of the parental willingness to pay (WTP)





Missing data
Missing data are a commonly occurring problem in observational studies and can lead to bias [33]. Therefore, data with complete datasets were compared to those with missing data to detect possible differences.

Statistical analyses
Differences in parental and child characteristics between those parents who were in general willing to pay and those who were not willing to pay at T3 were analyzed with Fisher’s exact test for categorical data and Mann-Whitney-U test for continuous data at T2. To analyze if parents differed significantly in their answers between T2 and T3, the McNemar test for the general WTP and the Wilcoxon signed-rank test for their amount of WTP were conducted. After calculating a generalized linear mixed model to test potential clustering of data in schools, a logistic regression analysis was executed for the general WTP at T3. As potential explanatory variables, variables assessed at T2 from Table 1 were included according to their significant association with the outcome variable and their relevance of content. For the amount of WTP, a linear regression analysis following the same strategy was conducted for parents who stated a positive general WTP. In order to investigate possible differences between participants with and without missing values for the logistic regression analyses for general WTP at T3, Fisher’s exact test for categorical data and Mann-Whitney-U test for continuous data were calculated. To account for clustering in schools, R Release 3.2.3 for Windows (www.​cran.​r-project.​org) was used. All remaining analyses were executed with SPSS 21 (SPSS Inc. Chicago, IL, USA). The significance level for two-sided tests was α = 0.05.
Table 1Participants’ characteristics at T2 for the parental general willingness to pay (WTP) at T3


	 	Missing values
n
	WTP Yes
n = 307
	WTP No
n = 551

	Parental characteristics

	 Age (mother), m (sd)
	79
	38.8 (4.9)
	38.7 (4.7)

	 Age (father), m (sd)
	118
	41.7 (5.8)
	41.8 (5.6)

	 Maternal overweight, n (%)
	123
	86 (33.3)
	141 (29.6)

	 Paternal overweight, n (%)
	182
	139 (57.7)
	260 (59.8)

	 Maternal obesity, n (%)
	123
	37 (14.3)
	39 (8.2)*

	 Paternal obesity, n (%)
	182
	32 (13.3)
	61 (14.0)

	 Maternal WHtR ≥0.5, n (%)
	425
	76 (50.3)
	145 (51.4)

	 Paternal WHtR ≥0.5, n (%)
	463
	96 (69.1)
	178 (69.5)

	 Considering overweight and obesity as a problem, n (%)
	58
	285 (99.3)
	502 (97.9)

	 Importance of being thin for being attractive (at least one parent), n (%)
	68
	161 (56.9)
	292 (57.6)

	 Considering child too corpulent (at least one parent), n (%)
	39
	34 (11.7)
	34 (6.4)*

	 High level of maternal health awareness, n (%)
	71
	164 (59.4)
	324 (63.4)

	 High level of paternal health awareness, n (%)
	147
	104 (40.6)
	200 (44.0)

	 Smoking (mother), n (%)
	59
	57 (20.2)
	79 (15.3)

	 Smoking (father), n (%)
	128
	68 (26.2)
	129 (27.4)

	 Tertiary family education level, n (%)
	64
	110 (39.3)
	153 (29.8)**

	 Monthly household income
	168
	 	**

	  <  2250€, n (%)
	 	48 (18.9)
	116 (26.6)

	 2250€ - < 4000€, n (%)
	 	128 (50.4)
	240 (55.0)

	  ≥ 4000€, n (%)
	 	78 (30.7)
	80 (18.3)

	 Single parent, n (%)
	45
	32 (11.0)
	60 (11.5)

	 General WTP yes at T2, n (%)
	98
	203 (75.2)
	181 (36.9)***

	Child characteristics

	 Intervention participant, n (%)
	0
	154 (50.2)
	305 (55.4)

	 Age, m (sd)
	0
	8.1 (0.6)
	8.0 (0.6)

	 Boys, n (%)
	0
	160 (52.1)
	267 (48.5)

	 Migration background, n (%)
	73
	69 (24.3)
	132 (26.3)

	 Overweight, n (%) Kromeier
	16
	34 (11.2)
	35 (6.5)*

	 Obesity, n (%) Kromeier
	16
	18 (5.9)
	9 (1.7)**

	 WHtR ≥0.5, n (%) / Abdominal obesity, n (%)
	16
	35 (11.5)
	31 (5.8)**


WHtR waist-to-height-ratio, WTP willingness to pay; *p < 0.05, ** p < 0.01, *** p < 0.001





Results
Of 894 parents at T3, 97.8% (n = 874) indicated overweight and obesity as serious public health problems, without significant differences for parents of overweight or obese children and the others. In the following, results for general WTP, amount of WTP and missing data are shown separately.
General willingness to pay
At T2 (n = 1451), 48.9% of the parents were in general willing to pay (n = 710). For the follow-up measurement T3, valid data from 858 parents on their general WTP were available, with 307 (35.8%) declaring their willingness to pay. Characteristics of parents and children are shown in Table 1 separately according to the parental general WTP. Given that missing values occurred and varied per item, the numbers used for the calculation of significant differences deviate from 307 respectively 551 for WTP at T3. For example, the valid cases for paternal WHtR are 307 + 551–463 = 395 (WTP yes + WTP no – missing values). In those 395 valid cases, there was no statistical significant difference concerning WTP in the percentage of fathers with a WHtR ≥0.5 (69.1% vs. 69.5%). Parents of overweight, obese and abdominally obese children, parents who considered their child as too corpulent, obese mothers, and families with a tertiary family education level and a higher household income were significantly more often willing to pay (p < 0.05). Parents who were in general willing to pay at T2, were significantly more often willing to pay at T3 (p < 0.001).
The general WTP was significantly lower at T3 (35.8%) than at T2 (48.9%), χ2 = 51.49, p < 0.001, n = 760. Details of these changes are shown in Fig. 2. Of the 760 parents with valid data, nearly three times more parents were willing to pay at T2, but not at T3 (23.8%) than the other way around (8.8%). Of the parents having the same general WTP at T2 and T3 (67.4%), 39.6% were willing to pay and 60.4% were not willing to pay at both time points.
[image: A13561_2020_266_Fig2_HTML.png]
Fig. 2Changes in general willingness to pay (WTP) over time (n = 760)




Since there were no differences between a generalized linear mixed model and an ordinary logistic model, the latter is reported. This logistic regression analysis for the general WTP at T3 is shown in Table 2 (n = 561, Nagelkerkes R2 = .237). Parents with a tertiary education level and a general WTP at T2, families with a higher monthly household income, and abdominally obese children were significant predictors of general WTP. Maternal obesity and children with migration background were no significant predictors, but remained in the model because they were significant in Table 1 respectively relevant factors in other studies. No significant results for intervention participants were found, therefore this variable was excluded from the regression analyses.
Table 2Adjusted Odds ratios (OR) for the general willingness to pay (WTP) at T3


	n = 561
	OR
	p-value
	95% CI

	Maternal obesity
	1.84
	0.060
	0.98–3.48

	Tertiary education level
	1.53
	0.049
	1.00–2.34

	Monthly household income
	 	 	 
	<  2250€
	 	Reference
	 
	2250€ - < 4000€
	1.26
	0.396
	0.74–2.14

	≥ 4000€
	1.93
	0.042
	1.03–3.63

	General WTP at T2
	4.80
	< 0.001
	3.21–7.19

	Abdominal obesity child
	3.92
	< 0.001
	1.78–8.66

	Migration
	0.69
	0.105
	0.44–1.08


CI confidence interval, OR odds ratio, WTP willingness to pay; R2 = .237 (Nagelkerke)




Amount of willingness to pay
The amount of WTP at T2 had a median of the answer category 3 (11–20€) and an adjusted mean of €23.04 (99% CI [22.45, 23.75], n = 710). Assuming a WTP of €0 for those who did not respond and those who were not willing to pay in general, a mean of €10.27 (n = 1593) was given [24].
Figure 3 shows the amount of WTP per month at T3. Of the parents who were in general willing to pay (n = 307, 35.8%), 89.25% (n = 274) stated their amount of WTP with a median of €20.00 (m = €27.96, sd = €26.90). Assuming a WTP of €0 for those who did not answer the question or those who were not willing to pay in general, the amount of WTP with a median of €0 (m = €8.45, sd = €19.58, n = 906) was given.
[image: A13561_2020_266_Fig3_HTML.png]
Fig. 3Distribution of the amount of willingness to pay (WTP) per month at T3 (n = 274)




The distribution of the amount of WTP differed significantly between T2 and T3 for parents who were in general willing to pay and for whom data for the amount of WTP of both T2 and T3 were available (z = − 2.133, p = .033, n = 181). The changes in WTP between T2 and T3 are visualized in Fig. 4, with nearly double the number of parents indicating a lower amount of WTP at T3 than at T2 (46.4%) than the other way around (23.8%). Nonetheless, the mean amount of WTP at T3 was higher than at T2 (mean = €27.96, 99% CI [23.74; 32.17], n = 274 vs. €23.04, 99% CI [22.45, 23.75], n = 710).
[image: A13561_2020_266_Fig4_HTML.png]
Fig. 4Changes in amount of willingness to pay (WTP) over time (n = 181)




The linear regression analyses for the amount of WTP (n = 181) showed significant results only for the amount of WTP at T2 (p < 0.001; CI 2.58–6.89, R2 = .095), increasing the average amount of WTP by €4.74. No other variables were found to be significant predictors of the amount of WTP.

Missing data
Participating children with missing data were significantly more likely to have a migration background and mothers who were smokers (p < 0.01); additionally, parents were significantly more often younger (p < 0.01) and also more frequently single parents (p < 0.001). Families with missing data had significantly lower monthly household incomes (p < 0.001).


Discussion
To end childhood obesity, the WHO demands a holistic approach where policies across different sectors address health systematically [34]. Beneficial effects of early childhood interventions occur on health and economical levels and can have an influence on the entire family, even years after an intervention [19]. The need for interventions to reduce childhood overweight and obesity requires an assessment of their cost-effectiveness in order to make allocative decisions on which interventions should be promoted. To compare the costs of preventive and health promoting strategies, WTP is a suitable alternative to QALY. However, WTP studies are scarce and, to the authors’ knowledge, no longitudinal WTP study has been carried out for the prevention of childhood obesity before. Therefore, the present study assessed longitudinal changes of general WTP and amount of WTP for a 50% reduction of the incidence of childhood overweight and obesity in parents of primary school children, and also evaluated determinants of WTP.
In the present study, nearly all parents indicated overweight and obesity as serious public health problems, with higher (but not significantly) rates for parents who were in general willing to pay. This implies great awareness of the problem. Cawley [23] found, in almost all of his assessed surveys on childhood obesity, that at least two-third of the respondents indicated childhood obesity as a major problem which was associated with a higher WTP. In addition, the German public has been found to express great support for the prevention of obesity [35].
The general WTP decreased over time, with about every second parent in general willing to pay at T2 but only about every third parent at T3. Reasons for the fact that more than half of the parents were not willing to pay in general and the decrease of the general WTP, could be the German health insurance system in which almost every citizen is insured and the prospect of the “Prevention Strengthening Act”, a government law on prevention efforts, which was implemented in 2015 after a long negotiation period. In this regard, parents might take public services for granted and see no need to pay for them themselves. Additionally, parents’ risk assessment of their children to be overweight or obese in adulthood may be skewed by optimism, as they rate their own child’s risk much lower than that of a typical child [36]. Also, parents could see obesity prevention as a task of the school, e.g. after-school physical education classes. Furthermore, at T3 the children’s change to a secondary school is in sight, which sets the course for further education and employment. Therefore, parents may focus more on school achievements rather than on health subjects.
In parallel to the decreasing of general WTP, a substantial part of parents reduced the amount of their WTP at T3. Narbro and Sjöström argued a WTP of €0 might be a possible protest answer because Swedish participants might not be willing to pay extra money for a treatment that might already be covered by compulsory taxes [37]. However, in contrary to the reductions in the amount of WTP by many parents, the mean amount at T3 with €27.96 was higher than that of T2 with €23.04. Probably those who increased their amount, despite being fewer than those who decreased their amount, must have overcompensated the losses. Different measurement methods could also bias these results.
The mean WTP at T3 of €27.96 per month (€335.52 per year) of the parents who were willing to pay is much higher than the costs for this specific intervention with €24.05 per child per year [38]. Even when considering the average WTP of €8.45 per month (€101.40 per year), assuming a WTP of €0 for parents who were not willing to pay in general or those who didn’t specify an amount of WTP, the WTP exceeded the costs by far.
The scarcity of comparable research of WTP for the reduction of childhood overweight and obesity exacerbates the comparability of the present findings. To the authors knowledge, only one study conducted similar research and reported a WTP of $46.41 per year which outreaches the savings from a 50% reduction of childhood overweight and obesity by far [23]. Furthermore, three studies are known for measuring WTP for obesity reduction in adults in terms of efficacy. Fu et al. [39] reported a WTP for a therapy reducing weight by 5kg in 3 months of $362, while Doyle et al. [40] detected a WTP for obesity pharmacotherapy of $10.49 per month per %-point of weight loss. Narbro and Sjöström [37] assessed a WTP of $3.280 for effective obesity treatment and even reported that participants were willing to borrow money to cover their WTP as it was about twice their monthly income. Other studies found a WTP for a 50% reduction of childhood asthma on household level between $56.48 and $64.84 [41] and a WTP for children’s oral health of €37 per month [42].
Determinants of willingness to pay
Despite the smaller sample size and marginal differences compared to the cross-sectional data of the parental general WTP [24], the present study shows similar tendencies for determinants of general WTP such as maternal obesity, child’s abdominal obesity and monthly household income.
All of the cross-sectional detected correlates of the amount of WTP [24], except the amount of WTP at T2, were no longer influencing factors at T3. The stability of the WTP amount at T2 supports the idea that the amount of WTP is a fairly stable construct that is not arbitrary and will persist over time.
Several studies support the present findings that families affected by overweight and obesity have a higher WTP. In their studies on obesity prevention and treatment, Fu et al. [39] and Narbro and Sjöström [37] found higher weight to be associated with higher WTP. A higher WTP for participants with a history of the disease was also found in childhood caries prevention studies [42], individual health care costs of older adults [43], and diagnostic technologies mostly for cancer [44]. Therefore, it can be assumed that affected parents are aware of the problems associated with childhood overweight and obesity and take this problem more seriously than their unaffected counterparts.
Studies also confirm the present findings that parents with a higher socio-economic status have a higher WTP. Three studies on the prevention and treatment of obesity found a higher WTP in participants with higher incomes [23] or higher incomes and higher educational levels [37, 39]. In their study on WTP for personalized nutrition Fischer et al. [45] found that a higher income was associated with a higher WTP. Higher income and higher educational level was associated with a higher WTP for childhood caries prevention [42] and for diagnostic technologies for mostly cancer [44]. This is plausible as a high education level seems to be linked to knowledge and awareness of health issues and the availability of money seems to be related to a greater investment capacity.

Strengths and limitations
The first strength of the present study is its large sample size. The large number of participants and collected data allows to control for several co-variables. Second, data collection in the entire third largest federal state with the third highest population density in Germany provides data for different living conditions of different family constellations. Third, children’s anthropometrics were assessed by trained staff according to standardized protocols. Fourth, to the authors’ knowledge, this is the first study to investigate longitudinal changes in parental WTP for the reduction of childhood overweight and obesity and therefore presents important results. Fifth, the CV method used for the present study has a face validity with a precise description and detailed information to enable participants to make an informed decision [46]. Lastly, pre-tests assured appropriateness of the provided information of the WTP questions and participants’ understanding of the context and therefore minimize bias [21, 46].
However, some limitations have to be mentioned when interpreting the results. First, the present study was carried out primarily as an effectiveness study with the WTP study piggybacked. For organizational reasons, questionnaire surveys were carried out. If the study would have been conducted for health economic purposes only, direct interviews with a double-bounded model would have been recommended [21, 23]. Second, WTP is a hypothetical construct and therefore the assessed WTP can deviate from the real WTP [20, 39]. Because no real financial implications for the participants exist [47], they may misjudge the scenario provided and may overestimate their WTP [42] or their risk [47]. To limit this bias, pre-tests were executed. Additionally, other researchers question the importance of hypothetical bias [48]. Third, two different measurements of the amount of WTP were used (open vs. closed answers), which makes a comparison more complicated and could be the reason for conflicting findings. It is not clear which elicitation method provides most accurate estimate of the WTP [44] and therefore, two measurements were executed to evaluate their advantages and appropriateness for the present study. For the closed-ended payment scales range bias [21], framing effects [49] and bias due to the design of the payment scales can occur [50]. A higher mean WTP was found for a scale providing up to £1000 in comparison to one providing up to £100 [51] and for asking monthly WTP in comparison to yearly WTP [49]. On the other hand, open-ended questions tend to be more imprecise due to a great variation in results [31] and the prominence effect may bias results as respondents tend to provide prominent numbers such as 1, 2, 5, 10, 20, 50 etc. [52]. Fourth, selection and sampling bias may affect the results [21]. Parents are not representative for the entire population, they may tend to be more interested in the subject and more willing to pay than people without children or with children at a different age. However, even if the amount of WTP is overestimated, it is presumably still higher than the costs of the intervention, which is more than four times higher [38]. Finally, the missing data in the present study can be seen as selection bias and are a common problem in epidemiological studies. However, except for the household income, no significant differences in the WTP for those with missing values compared to those with complete data were found.


Conclusions
Nearly all participating parents rated childhood overweight and obesity as a serious public health problem. Between half and one third of the parents were in general willing to pay for the prevention of childhood overweight and obesity. Families affected by overweight and obesity and those with a higher socioeconomic status were more often willing to pay. The amount of WTP exceeded the costs of the preventive program by far. In sum, despite the decline in general WTP, these are all reflections of the public awareness of the problem and the need for action. Policy makers should be aware of this and translate it into public preventive strategies. Preferably, health promotion and obesity prevention should be sustainable and therefore integrated into the curriculum of school children and even into teacher training. This would be in line with requirements of the WHO asking for a whole-of government approach and the “health-in-all-policies”.

Acknowledgements
We thank all the members of the “Join the Healthy Boat” research group, especially Sarah Kettner, Susanne Kobel, Anja Schreiber, Olivia Wartha and Tamara Wirt, and the cooperation partners Rainer Muche and Jens Dreyhaupt from the Institute of Epidemiology and Medical Biometry, Ulm University and Olga Pollatos from the Department of Applied and Clinical Psychology, Ulm University. Most of all, we thank all the teachers, pupils and their parents who participated in the study. We especially thank Anne Kelso for her language assistance.

Authors’ contributions
DK and other members of the research group planned and organized the Baden-Württemberg study, and were involved in carrying out the measurements. RL and DK performed the statistical analyses. JMS is the director of the program “Join the Healthy Boat–primary school” and principal investigator of the Baden-Württemberg Study. RL and DK drafted the manuscript. MT, SH, RK and JMS revised the manuscript drafts. All authors have read and approved the final version of the manuscript.

Funding
The Baden-Württemberg-Study and the program “Join the Healthy Boat” are funded by the Baden-Württemberg Foundation which had no influence on the content of this manuscript.

Availability of data and materials
The datasets generated and analysed during the current study are not publicly available due to data protection but are available from the Institute of Epidemiology and Medical Biometry, Ulm University, on reasonable request.

Ethics approval and consent to participate
Approval from the Ethics Committee of Ulm University was obtained. The study was registered in the German Clinical Trials Register (DRKS), Freiburg University, Germany (DRKS-ID: DRKS00000494). Written informed consent was obtained from parents and teachers.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.


[image: Creative Commons]Open AccessThis article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this article are included in the article's Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://​creativecommons.​org/​licenses/​by/​4.​0/​. The Creative Commons Public Domain Dedication waiver (http://​creativecommons.​org/​publicdomain/​zero/​1.​0/​) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

References
1.
World Health Organization. World Health statistics 2014. Geneva: World Health Organization; 2014.

2.
Ng M, Fleming T, Robinson M, Thomson B, Graetz N, Margono C, et al. Global, regional, and national prevalence of overweight and obesity in children and adults during 1980-2013: a systematic analysis for the global burden of disease study 2013. Lancet. 2014;384(9945):766–81.PubMedPubMedCentral

3.
Griffiths C, Gately P, Marchant PR, Cooke CB. A five year longitudinal study investigating the prevalence of childhood obesity: comparison of BMI and waist circumference. Public Health. 2013;127(12):1090–6.PubMed

4.
Janssen I, Katzmarzyk PT, Ross R. Waist circumference and not body mass index explains obesity-related health risk. Am J Clin Nutr. 2004;79(3):379–84.PubMed

5.
Lobstein T, Jackson-Leach R. Estimated burden of paediatric obesity and co-morbidities in Europe. Part 2. Numbers of children with indicators of obesity-related disease. Int J Pediatr Obes. 2006;1:33–41.PubMed

6.
Rofey DL, Kolko RP, Iosif A-M, Silk JS, Bost JE, Feng W, et al. A longitudinal study of childhood depression and anxiety in relation to weight gain. Child Psychiatry Hum Dev. 2009;40(4):517–26.PubMedPubMedCentral

7.
Quek Y-H, Tam WWS, Zhang MWB, Ho RCM. Exploring the association between childhood and adolescent obesity and depression: a meta-analysis. Obes Rev. 2017;18(7):742–54.PubMed

8.
Sikorski C, Luppa M, Brähler E, König HH, Riedel-Heller SG. Obese Children, Adults and Senior Citizens in the Eyes of the General Public: Results of a Representative Study on Stigma and Causation of Obesity. PLoS One. 2012;7(10):e46924.PubMedPubMedCentral

9.
Wu N, Chen Y, Yang J, Li F. Childhood obesity and academic performance: the role of working memory. Front Psychol. 2017;8:1–7.

10.
Ding D, Lawson KD, Kolbe-Alexander TL, Finkelstein EA, Katzmarzyk PT, van Mechelen W, et al. The economic burden of physical inactivity: a global analysis of major non-communicable diseases. Lancet. 2016;388(10051):1311–24.PubMed

11.
Au N. The health care cost implications of overweight and obesity during childhood. Health Serv Res. 2012;47(2):655–76.PubMed

12.
Wenig CM. The impact of BMI on direct costs in children and adolescents: empirical findings for the German healthcare system based on the KiGGS-study. Eur J Health Econ. 2012;13(1):39–50.PubMed

13.
Kesztyüs D, Schreiber A, Kobel S, Wartha O, Kesztyüs T, Kilian R, et al. Illness and determinants of health-related quality of life in a cross-sectional sample of schoolchildren in different weight categories. Ger Med Sci. 2014;12:1–9.

14.
Singh AS, Mulder C, Twisk JWR, Van Mechelen W, Chinapaw MJM. Tracking of childhood overweight into adulthood: a systematic review of the literature. Obes Rev. 2008;9(5):474–88.PubMed

15.
Monasta L, Batty GD, Cattaneo A, Lutje V, Ronfani L, Van Lenthe FJ, et al. Early-life determinants of overweight and obesity: a review of systematic reviews. Obes Rev. 2010;11(10):695–708.PubMed

16.
Hamilton D, Dee A, Perry IJ. The lifetime costs of overweight and obesity in childhood and adolescence: a systematic review. Obes Rev. 2018;19(4):452–63.PubMed

17.
John J, Wolfenstetter SB, Wenig CM. An economic perspective on childhood obesity: recent findings on cost of illness and cost effectiveness of interventions. Nutrition. 2012;28(9):829–39.PubMed

18.
Waters E, de Silva-Sanigorski A, Hall BJ, Brown T, Campbell KJ, Gao Y, et al. Interventions for preventing obesity in children. Cochrane Database Syst Rev. 2011;12:CD001871.

19.
Döring N, Mayer S, Rasmussen F, Sonntag D. Economic evaluation of obesity prevention in early childhood: methods, limitations and recommendations. Int J Environ Res Public Health. 2016;13(9):1–11.

20.
Hammitt JK. QALYs versus WTP. Risk Anal. 2002;22(5):985–1001.

21.
Bayoumi AM. The measurement of contingent valuation for health economics. Pharmacoeconomics. 2004;22(11):691–700.PubMed

22.
Nimdet K, Chaiyakunapruk N, Vichansavakul K, Ngorsuraches S. A systematic review of studies eliciting willingness-to-pay per quality-adjusted life year: does it justify CE threshold? PLoS One. 2015;10(4):e0122760.PubMedPubMedCentral

23.
Cawley J. Contingent valuation analysis of willingness to pay to reduce childhood obesity. Econ Hum Biol. 2008;6(2):281–92.PubMed

24.
Kesztyüs D, Lauer R, Schreiber AC, Kesztyüs T, Kilian R, Steinacker JM. Parents’ willingness to pay for the prevention of childhood overweight and obesity. Health Econ Rev. 2014;4:20.PubMedPubMedCentral

25.
Dreyhaupt J, Koch B, Wirt T, Schreiber A, Brandstetter S, Kesztyüs D, et al. Evaluation of a health promotion program in children: study protocol and design of the cluster-randomized Baden-Württemberg primary school study [DRKS-ID: DRKS00000494]. BMC Public Health. 2012;12(1):157.PubMedPubMedCentral

26.
Stewart A, Marfell-Jones M, Olds T, et al. International standards for anthropometric assessment. Low Hutt, New Zeal Int Soc Adv Kinanthropometry; 2011. p. 125f.

27.
Kromeyer-Hauschild K, Wabitsch M, Kunze D, Geller F, Geiß HC, Hesse V, et al. Perzentile für den Body-mass-Index für das Kindes- und Jugendalter unter Heranziehung verschiedener deutscher Stichproben. Monatsschrift Kinderheilkd. 2001;149(8):807–18.

28.
McCarthy HD, Ashwell M. A study of central fatness using waist-to-height ratios in UK children and adolescents over two decades supports the simple message--‘keep your waist circumference to less than half your height’. Int J Obes. 2006;30(6):988–92.

29.
World Health Organization. Obesity and Overweight. www.​who.​int/​dietphysicalacti​vity/​media/​en/​gsfs_​obesity.​pdf. Accessed 18 July 2018.

30.
Brauns H, Steinmann S. Educational reform in France, West-Germany and the United Kingdom: updating the CASMIN educational classification. ZUMA Nachrichten. 1999;23(44):7–44.

31.
Quevedo JFM, Hernández IC, Espinosa JG, Escudero GS. The willingness-to-pay concept in question. Rev Saúde Pública. 2009;43(2):352–8.

32.
Prosser LA, Hammitt JK, Keren R. Measuring health preferences for use in cost-utility and cost-benefit analyses of interventions in children theoretical and methodological considerations. Pharmaeconomics. 2007;25(9):713–26.

33.
Vandenbroucke JP, Von Elm E, Altman DG, Gøtzsche PC, Mulrow CD, Pocock SJ, et al. Strengthening the reporting of observational studies in epidemiology (STROBE): explanation and elaboration. PLoS Med. 2007;4(10):1628–54.

34.
World Health Organization. Report of the Commission on Ending Childhood Obesity. 2016.

35.
Sikorski C, Luppa M, Schomerus G, Werner P, König HH, Riedel-Heller SG. Public attitudes towards prevention of obesity. PLoS One. 2012;7(6):1–8.

36.
Wright DR, Lozano P, Dawson-Hahn E, Christakis DA, Haaland W, Basu A. Parental optimism about childhood obesity-related disease risks. Int J Obes. 2017;41(10):1467–72.

37.
Narbro K, Sjöström L. Willingness to pay for obesity treatment. Int J Technol Assess Health Care. 2000;1(5239):50–9.

38.
Kesztyüs D, Lauer R, Kesztyüs T, Kilian R, Steinacker JM. Costs and effects of a state-wide health promotion program in primary schools in Germany - the Baden-Württemberg study: a cluster-randomized, controlled trial. PLoS One. 2017;12(2):1–18.

39.
Fu T, Lin Y, Huang C. Willingness to pay for obesity prevention. Econ Hum Biol. 2011;9(3):316–24.PubMed

40.
Doyle S, Lloyd A, Birt J, Curtis B, Ali S, Godbey K, et al. Willingness to pay for obesity pharmacotherapy. Obesity. 2012;20(10):2019–26.PubMed

41.
Brandt S, Lavín FV, Hanemann M. Contingent valuation scenarios for chronic illnesses: the case of childhood asthma. Value Health. 2012;15(8):1077–83.PubMed

42.
Berendsen J, Bonifacio C, van Gemert-Schriks M, van Loveren C, Verrips E, Duijster D. Parents’ willingness to invest in their children’ s oral health. J Public Health Dent. 2018;78(1):69–77.PubMed

43.
Bock J, Brenner H, Saum K, Matschinger H, Haefeli WE, Sch B, et al. A longitudinal investigation of willingness to pay for health insurance in Germany. Health Serv Res. 2014;2060:1–19.

44.
Lin P, Cangelosi MJ, Lee DW, Neumann PJ. Willingness to pay for diagnostic technologies : a review of the contingent valuation literature. Value Heal. 2013;16(5):797–805.

45.
Fischer ARH, Berezowska A, Van Der Lans IA, Ronteltap A, Rankin A, Kuznesof S, et al. Willingness to pay for personalised nutrition across Europe. Eur J Pub Health. 2016;26(4):640–4.

46.
Carson RT. Contingent valuation : a user ’ s guide. Environ Sci Technol. 2000;34(8):1413–8.

47.
Hirth RA, Chernew ME, Miller E, Fendrick AM, Weissert WG. Willingness to pay for a quality-adjusted life year: in search of a standard. Med Decis Mak. 2000;20(3):332–42.

48.
Murphy JJ, Allen PG, Stevens TH, Weatherhead D. A meta-analysis of hypothetical Bias in stated preference valuation. Environ Resour Econ. 2005;30:313–25.

49.
Gyrd-Hansen D, Jensen ML, Kjaer T. Framing the willingness-to-pay question: impact on response patterns and mean willing to pay. Health Econ. 2014;563:550–63.

50.
Soeteman L, van Exel J, Bobinac A. The impact of the design of payment scales on the willingness to pay for health gains. Eur J Health Econ. 2017;18(6):743–60.PubMed

51.
Whynes DK, Wolstenholme JL, Frew E. Evidence of range bias in contingent valuation payment scales. Health Econ. 2004;13(2):183–90.PubMed

52.
Whynes DK. Think of a number . . . any number ? Health Econ. 2005;1195:1191–5.



Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.


OEBPS/A13561_2020_266_Fig1_HTML.png
Parental Questionnaires

T2n=1593
T3 n =906

v

Do you think, overweight and obesity
are serious public health problems?

T2n=1534
T3 n =894
Yes No
T2n =1 500 T2n=34
T3 n =874 T3n =20
General WTP
Would you be willing to pay for the prevention

of overweigth and obesity in children?

T2n =1 451
T3 n =858
Yes No
T2n =710 T2n=741
T3 n =307 T3 n =551
Amount of WTP
How much would you be willing to pay

contributions you already have

in addition to the health inscurance

T2 n = 668 (Answer in categories)
T3 n =274 (Open answer)

to pay?

Y

General WTP = 760
Amount of WTP = 181

Data available for both T2 and T3






OEBPS/sidebar.gif





OEBPS/cc-by.png
() _®





OEBPS/A13561_2020_266_Fig3_HTML.png
25

20

15

10

2 3 4

5

7 10 12 15 20 25 30 40 50 60 75 80 100 150 200
€





OEBPS/contact.gif





OEBPS/A13561_2020_266_Fig2_HTML.png
%

67.4

8.8

T2 WTP yes, T3 WTP no

T2WTP=T3WTP T2 WTP no, T3 WTP yes





OEBPS/A13561_2020_266_Fig4_HTML.png
50

238

T2 amount WTP > T3 amount WTP

T2 amount WTP = T3 amount WTP

T2 amount WTP < T3 amount WTP





