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1. Abstract 28 

Purpose: The main objective of the PROFRUVE study is to evaluate the effectiveness of a TPB-based 29 

intervention program at increasing fruit and vegetable (FV) consumption in schoolchildren aged 7 to 10. 30 

Methods: Eight eligible classrooms were randomly assigned to the intervention (classrooms n=4; children 31 

n=90) or control group (classrooms n=4; children n=95). The intervention group received 14 sessions of 32 

one hour during an academic year (from October to June) but the control group did not.  Sessions were 33 

based on the Theory of Planned Behavior (TPB) and focused on modifying FV intake. FV consumption 34 

was evaluated before, shortly after and one year after intervention ended using validated 7-day food records. 35 

Results: FV intake increased significantly in the intervention group (+0.45 servings/day; 95% CI 0.17 to 36 

0.74; p=0.001) but not in the control group (+0.01 servings/day; 95% CI -0.20 to 0.22; p=0.409) shortly 37 

after the intervention. Long-term measurement showed that one year after intervention finished, the 38 

intervention group maintained the effect (+0.52 servings/day from baseline; 95% CI 0.22 to 0.78; p=0.003). 39 

Multiple lineal regression showed that receiving the intervention (B=0.345, p=0.045) was associated with 40 

higher FV intake change after adjusting the model by FV baseline intake, gender and family social 41 

economic status (SES) (R2=0.196).  42 
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Conclusions: The intervention program based on TPB seems to be moderately effective in increasing FV 43 

intake and successful in maintaining the effect of the reached increase. Moreover, baseline FV intake 44 

determines the effect size of the intervention. 45 

Keywords: Fruit, vegetable, children, theory of planned behavior, nutritional education, school. 46 

  47 
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2. Introduction 48 

2.1.  Background 49 

Fruit and vegetables (FV) are essential components of a healthy diet. It has been evidenced that increased 50 

consumption of FV has a beneficial effects on bone density [1], cardiovascular disease [2-5], some cancers 51 

[5-8], diabetes [9] and obesity [10]. Taking into account that the habits acquired in childhood tend to last 52 

into adulthood, it seems reasonable to focus the effort on increasing the consumption of FV in the infant 53 

population [11]. 54 

2.1.1 FV intake data 55 

The ENALIA study [12] showed that only 31.7% of Spanish young people under 17 reached the 56 

recommended five servings of FV daily (3 servings of F and 2 servings of V). The COSI Study carried out 57 

between 2015 and 2017, showed that 29% of the Spanish child population (6 to 9) consumed F every day 58 

and only 9% ate V every day. In addition, 9% and 15% consumed one or fewer servings of FV respectively 59 

within the week. The latest study carried out in the Basque Country showed that children and youngsters 60 

aged 4 to 18 usually eat 98.9-114.2 grams of F per day (boys and girls respectively) and 90.3-86.5 grams 61 

of V. In Vitoria-Gasteiz, the capital of the Basque Country located in the north of Spain, only two in ten 62 

children and adolescents aged 6 to 17 eat the recommended three servings of F and only one in ten the 63 

recommended two servings of V daily. Average intake of F was 1.8 servings/day and 0.8 servings/day for 64 

V (unpublished data of Vitoria-Gasteiz City Council Nutritional Observatory, 2007). This context has 65 

reinforced the importance of developing effective strategies to promote the consumption of FV, which has 66 

become a priority challenge for public health. 67 

 2.1.2 Behavioral nutrition education 68 

Educational intervention seems to be necessary and the school environment is the ideal scenario for 69 

improving healthy eating habits. Moreover, both interventions in schools and in worksites or communities 70 

appear to be important for long-term behavior changes [13]. In addition, it is essential to involve parents, 71 

teachers [14, 15] and even classmates [16], as they are engaged in the education of children or influence 72 

them.  73 

 74 
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The main factors that contribute to the effectiveness of nutritional education interventions include those 75 

considered in studies that are behaviorally focused and behavioral theory-based [13, 17]. In particular, the 76 

most effective programs that have attempted to modify the pattern of infant feeding in terms of FV have 77 

been those that include the determinants of eating behavior. In fact, according to a meta-analysis that studied 78 

the influence of behavioral theory based interventions on children´s FV intake, the effectiveness of theory 79 

based and non–theory based studies differed significantly [18]. The results were more positive when the 80 

interventions were theory-based, irrespective of the number of theories used for the interventions and FV 81 

consumption. Furthermore, it was concluded that the quality of the study is more important than the theory 82 

itself or the number of theories used [18]. One of the theories used in these types of interventions is the 83 

theory of planned behavior (TPB). According to this theory, three types of determinants guide human 84 

behavior, including food choice and intake: attitude toward the behavior, perceived social pressure or 85 

subjective norm, and perceived behavioral control. These determinants lead to the formation of a behavioral 86 

intention, the previous step for final behavior. Generally, the more favorable the attitude and subjective 87 

norm, and the greater the perceived control are, the stronger the intention of the person to carry out the 88 

behavior in question, in our case eating more FV [19].  89 

 90 

2.2. Hypothesis 91 

An intervention program to promote FV intake among schoolchildren aged 7 to 10 and based on TPB 92 

increases FV intake and its effect is maintained one year after.  93 

2.3.  Objectives 94 

The main objective of this study is to evaluate the short-term effectiveness of an intervention program based 95 

on TPB in increasing FV intake in schoolchildren aged 7 to 10. 96 

Secondary objectives of the study are (i) to examine the impact of the intervention program on FV intake 97 

one year after, and (ii) to study the association of social demographic variables on children´s FV intake 98 

change. 99 

3. Materials and Methods 100 

3.1.  Study design 101 
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A cluster randomized controlled community trial was carried out over an academic year at school level in 102 

Vitoria-Gasteiz, the capital of the Basque Country. Clustering of classrooms from the same school was 103 

performed as previously described in the study protocol [20]. Clustering was chosen because this is the 104 

easiest way to implement an intervention program at school level. Additionally, the phenomenon of 105 

contamination among children from the same classrooms is avoided. Contact between the research group 106 

and schools was made by the City Council. 107 

 108 

Inclusion criterion included there being a minimum of 24 children per classroom aged 7 to 10. Exclusion 109 

criteria were both schools for children who are unable to benefit from ordinary schooling because they have 110 

special education needs and schools that were carrying out some other programs related to health promotion 111 

in the same period. Having carried out previous nutritional programs was not an exclusion criterion as the 112 

greater part of schools has participated in different programs organized by the City Council. 113 

 114 

The control group was necessary in order to analyze the direct effect of the intervention and to discard 115 

increased FV intake by seasonality (first measurements in October and final ones in June) or other factors.  116 

The study was approved by the Ethic Committee of the University of the Basque Country 117 

(CEISH/262/2014/RODRIGUEZRIVERA) and all parents or legal guardians, school principals and 118 

teachers were sent an informed consent before the study started. After the receipt of informed consent, 119 

baseline data collection was carried out followed by the randomized allocation of classrooms. Eligible 120 

classrooms from the school were randomly assigned to the intervention or the control group, by a random 121 

sequence generated using IBM-SPSS Statistical software. The personnel responsible for randomizing were 122 

blinded to participants. Teachers, children and families were also blinded to their intervention or control 123 

group. 124 

 125 

3.2.  Participants 126 

Following the published study protocol [20], sample size was calculated to provide a power of 90% to 127 

detect an effect size (Cohen´s d) of at least 0.5 servings/day: 172 participants (86 in the intervention group 128 

and 86 in the control group) were required. Taking into account the dropout rate of similar studies [21-23], 129 

the final sample size was increased by 20% to reach 206 children (8 classrooms with a minimum of 26 130 

children per class). Five of the sixteen schools proposed by the municipality met the inclusion criteria but 131 
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a single school agreed to participate respecting our requirements. Taking into account the problems in the 132 

recruitment of the schools that met the inclusion criteria and accepted to participate, the minimum number 133 

of students per class had to be reduced to 24 children. Finally, 192 children were recruited. The study was 134 

conducted in eight classrooms of 3rd and 4th grade (7 to 10) within the public school with most students in 135 

the city. 136 

 137 

The recruitment of schools began in May 2015. Written informed consent followed by baseline data 138 

collection were performed in September 2015. 139 

 140 

3.3. Intervention 141 

The intervention program lasted one academic year and was designed by a multidisciplinary team. All 142 

materials, sessions and the program design were based on TPB and were respectful of gender, culture or 143 

religion.  After randomization, meetings were held with teachers of each classroom to describe the specific 144 

program to be carried out by each classroom without telling them which group they would belong to (control 145 

or intervention) and to set the dates of sessions and evaluation procedures. Teachers of the intervention 146 

groups received some training, as they are models for children, after which the intervention group started 147 

receiving program lessons every 15 days. This group received 14 sessions of one hour over an academic 148 

year, from a trained nutritionist.  149 

 150 

Combining different theories in the program was discarded. This choice was based on a meta-analysis that 151 

analyzed the influence of behavioral theories on FV intervention effectiveness among children and found 152 

no association between the number of theories and consumption [18]. To make the program more effective, 153 

sessions were designed based on learning taxonomies [24], active learning methodologies and persuasion 154 

techniques (ELM: Elaboration Likelihood Model) [25]. All sessions had their own script for the nutritionist 155 

involved and all the scripts had the same structure (objectives, methodology, argument and resources).  The 156 

script was followed by the nutritionist with the aid of an audiovisual presentation, sheets for students, work 157 

sheets for families, a goal-diary, FV´s folder, album and stickers, and material for specific sessions (e.g. 158 

FV as rewards at the end of each session and the “Fruitmeter”).   159 

 160 
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The strategy proposed had three axes of action: a) school activities, b) outside activities and c) home 161 

activities.  162 

 163 

a) School activities: Nine sessions were hold within the school (7 within the classroom and 2 FV 164 

cooking sessions in the dining room). Every month a “Fruitmeter” session took place. In this 165 

activity, each classroom was to write down their group FV mean intake during the last week using 166 

a tool called the “Fruitmeter”, which works by social pressure to reach the objective of eating more 167 

FV. The “Fruitmeter” has poster format and was hung in each classroom. 168 

b) Outside activities: Two visits to local product markets and two visits to local farmers were made. 169 

The last session was held in a local theatre as the final FV program party. 170 

c) Home activities: a goal-diary with objectives related to FV consumption that participants should 171 

reach, e.g. to try a new V this week or to eat F for breakfast three times per week, was filled in at 172 

home with participants´ parents. All worksheets that children used at school and reviewed at home 173 

were noted. 174 

 175 

Following an ethical committee proposal, the control group only participated in two one-hour lessons 176 

during the academic year with general information about the benefits of FV intake. These sessions were led 177 

by a nutritionist and not based on behavioral theories.   178 

3.4. Assessment  179 

All intervention and control sessions were held by the same nutritionist, and data collection at baseline (T0: 180 

September) and shortly after intervention (T1: June) were performed by the same researcher. A year after 181 

intervention ended (T2: June +1 year), only intervention group´s FV intake was assessed as this group 182 

changed its FV pre-post intake, but not the control group. 183 

3.4.1. Primary outcome: FV intake 184 

FV (excluding potatoes and legumes) consumption was measured by a validated self-administered 7-day 185 

food record [26]. It provides information about standard servings of FV intake (Four items: pieces of fresh 186 

F, natural non-commercial juice, raw V and cooked V) for 7 days. Codified surveys were sent through 187 

children inside codified sealed envelopes. These surveys were filled out at home by parents and returned to 188 

school.  189 
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 190 

3.4.2. Secondary outcomes: family social-demographic outcomes 191 

Parental educational attainment, employment situation, family type and economic status data were collected 192 

by a questionnaire designed by the Department of Sociology 2 of the University of the Basque Country.  193 

 194 

3.5. Data analysis 195 

Descriptive statistics were carried out to describe baseline characteristics of intervention and control groups. 196 

Independent non-parametric and chi-square tests were conducted to ensure the equivalence of the groups. 197 

Intra-group and inter-group FV intake at baseline and follow-up, and differences between times were 198 

analyzed by Wilcoxon signed-rank test and Mann–Whitney U test. Intra-group analysis was made in long-199 

term follow-up (one year after intervention).  200 

Multiple lineal regressions were used to study the effectiveness of the intervention, adjusting for social 201 

demographic variables, family-related variables, FV baseline eating habits, age and gender. Statistical 202 

analyses were made by using STATA 14.0 (StataCorp LP, College Station, TX, USA) and SPSS 24.0 203 

(IBM, Armonk, NY, USA) statistical software. CI of 95% and significance level of p< 0.05 were assumed. 204 

4. Results 205 

4.1. Descriptive statistics and test of homogeneity: baseline data and dropout. 206 

Mean of age in years was 8.45 (SD=0.776). 56% of participants were male and 44% female. Baseline 207 

measures were compared between control and intervention group, and no significant differences were 208 

observed (table 1). Age, gender and FV intake distribution did not differ from one group to the other, neither 209 

did familiar educational attainment nor family, economic and employment situations. 210 

(Table 1) 211 

As described in the flow diagram (fig. 1), of the 192 children recruited, 4 parents did not sign the consents 212 

(n=188). 185 children filled out all questionnaires and food records at baseline (intervention group n=90; 213 

control group n=95). The dropout of the first follow-up in the intervention group was 26 children and 20 in 214 

the control group because they did not fill in the 7-day food record. In the second follow-up (only with the 215 

intervention group), the dropout was 21 children for the same reason. 3 children were eliminated from the 216 

https://en.wikipedia.org/wiki/Wilcoxon_signed-rank_test
https://www.google.es/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&ved=0ahUKEwjSys7V65TVAhUHaRQKHb-FDyQQFggxMAE&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FMann%25E2%2580%2593Whitney_U_test&usg=AFQjCNGjoyDjcWPrN4awSEH4SDFBAptUOw
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analysis as outliers, “extreme values” that are more than 3 box lengths from a hinge in the SPSS boxplot 217 

were eliminated. 218 

The analysis of homogeneity between the dropout and others showed no differences at any time in the major 219 

part of variables (p>0.05). Age is the variable that differs from dropouts at the first and the second follow-220 

ups. Shortly after, dropouts had a mean of 8.96 (SD=0.56) and no-dropouts 8.18 (SD=0.917) (p=0.000). 221 

One year after intervention finished, dropouts had a mean of 8.80 (SD=0.67) and no-dropouts 8.26 222 

(SD=0.924) (p=0.011). For that reason, although the differences are minimal, age was considered within 223 

multiple linear regression.  224 

 225 

4.2 Intervention effectiveness: 226 

Means and standard deviations for the servings of the main food groups consumed (F, V and F+V) at 227 

baseline, follow-up and differences are shown in table 2. Differences for each group between baseline and 228 

follow-up showed that FV combined intake and F intake were higher in the intervention group after 229 

intervention, but not in the control group. Regarding V consumption, pre-post analysis showed a non-230 

significant increase neither in control nor in intervention group. Similar but not identical baseline intake, 231 

led us to compare intake differences between two groups and it was shown that F+V combined intake, F 232 

intake and V intake changes after intervention were significantly higher in intervention compared with 233 

control group changes. 234 

(Table 2) 235 

Table 3 describes subgroups according to how both F and V are consumed. F is divided into servings of 236 

fresh F and homemade F juices. V is divided into servings of consumed raw or cooked V. Analyzed 237 

separately, both fresh F and juice intake were increased in the intervention group, but not in the control. In 238 

terms of V consumption, there was a significant increase of raw V in the intervention group, but not in the 239 

control. Cooked V were maintained in the intervention group and significantly decreased in control ones.  240 

(Table 3) 241 

4.3. Long-term effectiveness: 242 
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One year after intervention finished, intervention group outcomes were re-measured (n=66). Only this 243 

group was evaluated, due to the fact that control group did not change its FV intake after intervention. Even 244 

so, it was ensured that intervention group received no FV related educational or intervention processes 245 

during this year within the school setting.  246 

 247 

As shown in table 4, intervention group consumed 2.81 servings/day one year after intervention. This group 248 

maintained its FV, F and V intake with a subtle but not significant increase comparing with the data shortly 249 

after intervention (+0.52 servings/day comparing with baseline).  The intake of the subgroups (fresh F, juice 250 

and raw/cooked V) remained unchanged. 251 

(Table 4) 252 

4.4. Influence on FV intake change: shortly after intervention 253 

After adjusting the model for baseline FV intake (servings/day), age (years), gender and family social 254 

economic status (SES) (low-middle low or high/middle high), multiple linear regression showed an 255 

association between a higher FV pre-post change shortly after intervention and having received the 256 

intervention (table 5).  257 

(Table 5) 258 

In the adjusted model the intervention increased FV intake by 0.345 servings/day, remaining significant 259 

(p=0.045). In addition, baseline FV intake proved to be significant (p=0.000) in the adjusted model, 260 

showing that increasing baseline FV intake in one serving, intervention effect decreased in 0.383 261 

servings/day.  262 

Although age, gender and family SES were not significant outcomes in the adjusted model, there was a 263 

tendency for FV change to be greater among girls (B=0.141; p=0.408) and for SES to affect FV change 264 

negatively after intervention when the SES is higher. 265 

5. Discussion 266 

As far as we know, PROFRUVE is the first intervention of this type to achieve such positive results within 267 

Spain. The effect of the program is moderate, increasing from baseline 0.45 servings of FV shortly after in 268 

the intervention group (p=0.001). More precisely, intervention group increased F consumption by 0.31 269 
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servings (p=0.000) and 0.14 servings of V (p=0.080), in the unadjusted model. These results are in 270 

agreement with those published in different systematic reviews and meta-analyses that studied the influence 271 

of FV intervention effectiveness among children. A review that studied school-based interventions to 272 

improve daily FV intake in children aged 5-12 years showed moderate results in most of the interventions: 273 

an improvement by 0.32 portions/day of FV (95% CI 0.14 to 0.50), 0.24 portions/day of F (95% CI 0.05 to 274 

0.43) and 0.07 portion/day of V (95% CI -0.03 to 0.16) [27]. A meta-analysis of the influence of behavioral 275 

theories on the effectiveness of interventions which aimed to increase FV intake, also showed the 276 

interventions to have moderate effects on F intake (g=0.322; 95% CI, 0.186 to 0.458; p<0.05), the effect 277 

on V intake being low but significant (g=0.174; 95% CI, 0.073 to 0.276; p=0.001), and the effect on FV 278 

moderate (g=0.471; 95% CI 0.309 to 0.634; p<0.01) [18]. Generally speaking, different systematic reviews 279 

and meta-analysis observed that interventions within a school setting improved FV intake from 0.14 to 0.99 280 

servings/day [28-30]. In broad terms, better results are obtained in the promotion of the consumption of F 281 

than V. 282 

By contrast, the AFLY 5 study, a large cluster randomized controlled trial, performed in 60 primary schools 283 

and aimed to improve FV intake and physical activity, did not demonstrate the effectiveness of the 284 

intervention (difference of FV change between groups: 0.08 servings/day; 95% CI -0.12 to 0.28) [31]. The 285 

large heterogeneity of the results could be due to different aspects. First of these might be the variables 286 

taken into account within study outcomes, for example, by counting potatoes and legumes as V or juice as 287 

F. In our study, potatoes and legumes were excluded, but homemade F juices were not. A systematic review 288 

showed an increase of intake by 0.25 servings of FV when F juice were excluded, with an increase of 0.32 289 

portions when it was included [27]. In comparison, our data showed greater increases: 0.45 servings of FV 290 

with juice and 0.34 servings without it. It is important to highlight that the improvement of total F 291 

consumption in our study was based on fresh F rather than on juice. This fact is an important aspect, as 292 

WHO advises limiting the consumption of free sugars, including those present in F juices [32]. 293 

Baseline FV intake is a variable that affected the effectiveness of the program on FV intake and it is in 294 

concordance with a meta-analysis of school-based interventions [28]. In our study, baseline FV intake was 295 

2.27 servings/day within intervention group and 2.35 servings/day in the control group. As may be seen in 296 

the adjusted model, intervention effect decreased 0.345 servings/day when baseline FV intake increased 297 

from 0 to 1 serving/day, making the program less effective the higher the FV consumption before the 298 

program. 299 
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In our study, long-term evaluation showed that the results obtained were maintained without intervention 300 

for one year. Few studies have measured 12-month follow-up as long-term effect evaluation, the large 301 

AFLY-5 study found no effect one year after intervention had finished [33]. Nevertheless, Pro-children 302 

study, a school-based intervention carried out in different European countries, also measured FV intake one 303 

year after intervention in the Spanish population and the results showed a decrease in FV consumption. By 304 

contrast, the same study showed positive results in Norwegian children, where intervention group increased 305 

significantly its FV intake from baseline one year later compared with control group [22]. The difference 306 

between our study and Pro-children is that our results remain positive without any intervention after one 307 

year and Pro-children used a less intensive intervention between the main intervention and the second 308 

follow-up. 309 

Intervention design could also contribute to the heterogeneity among results of different studies. 310 

PROFRUVE encompasses different components that sometimes have been employed independently or in 311 

smaller groups: nutritional education, sensorial and culinary lessons, grocery shopping and gardening 312 

activities. In general, it seems that multi-component interventions show better improvement regarding FV 313 

consumption compared with single-component programs [27, 30]. Implementation rate and study quality 314 

must be the base of the intervention and they could be the reason for the differences among studies. The 315 

quality of PROFRUVE study is justified by different aspects described below, concretely in the “strengths” 316 

section. 317 

LIMITATIONS AND STRENGHTS 318 

Strengths: This is a theory-based randomized control community trial in real condition whose application 319 

of the intervention program is a remarkably easily implementable tool. The protocol study was published 320 

following the CONSORT statements [34] and considering aspects of Cochrane Risk of Bias Tool [35]. The 321 

intervention is an extensive and multicomponent intervention, consisting of 14 sessions with a professional 322 

nutritionist. Methodologically, those people responsible for collecting the data were the same people in 323 

every class and were blinded to the intervention, thus reducing the risk of bias. Moreover, the 7-day food 324 

record used is a validated tool. One of the most interesting things is that long-term effectiveness was 325 

measured, confirming that the effect of the intervention was maintained, a key aspect. 326 

Limitations: Contamination bias appears when both intervention and control group classrooms are within 327 

the same school. Nutritionists were not blinded to the intervention or control group, so performance bias 328 
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could take place. Although the intervention involved families, it should be more directly and deeply put 329 

into place since they are responsible of children´s feeding, determining the accessibility and availability of 330 

FV in their homes, so they can block the positive effect obtained in children. Furthermore, it is a challenge 331 

to measure the diet in this population. 332 

6. Conclusions 333 

PROFRUVE intervention program was moderately effective in increasing children´s FV intake shortly after 334 

the intervention and maintaining this effect in a long term. Nevertheless, there are some factors that limit 335 

the effect of the intervention, of which the most significant is baseline FV consumption. We are able to 336 

conclude that the program can be useful among low FV eaters, so we can apply our focus and efforts to 337 

those populations with that characteristic. F intake is more easily increased with this program, so in future 338 

studies it may be useful to work on V intake improvement, which seems to be more difficult to achieve. In 339 

general, even if the intervention is effective, the objective of achieving the goal of 5 servings/day is still far 340 

away. 341 

7. Other information 342 

Trial Registration: This study has been registered at ClinicalTrials.gov. Identifier: NCT03400891. Data 343 

registered 17/01/2018 344 

Protocol: The study protocol was published elsewhere: https://doi.org/10.1186/s12889-018-5748-3 [20]. 345 

Ethics approval: The study was approved by the Ethic Committee of the University of the Basque Country 346 

UPV/EHU (CEISH/262/2014/RODRIGUEZRIVERA). Parents or legal guardians, school directors and 347 

teachers completed a written consent form before the study commences. 348 

Funding: This study is supported by the Government of the Basque Country (IT572/13), CIBERobn 349 

(Centro de Investigación Biomédica en Red, ISCIII), University of the Basque Country and City Council 350 

of Vitoria-Gasteiz (Programa de Fomento del Consumo de Fruta y Verdura en la Población Infantil de 351 

Vitoria-Gasteiz FASE II US14/15). Arrizabalaga-Lopez M is a PhD fellowship holder from the University 352 

of the Basque Country UPV/EHU. 353 

 354 
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Fig 1. Flow diagram  445 
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Table 1: baseline characteristics and homogeneity between groups 446 

SD: standard deviation; Age in years; FV intake: servings/day; SES: social economical level; NR/DK: no response or do not know  447 

 INTERVENTION 

(n=88) 

CONTROL (n=94) p 

GENDER    

Female 

Male 

44.3% 

55.7% 

43.6% 

56.4% 

0.924 

AGE (mean and SD) 8.39 (0.903) 8.51 (0.635) 0.282 

FV INTAKE (mean and SD) 2.27 (1.01) 2.35 (0.95) 0.966 

FAMILY TYPE  

Living with both parents 

Monoparental 

Living with parents and other relatives 

89.2% 

9.6% 

1.2% 

89.7% 

9.2% 

1.1% 

0.994 

PARENTS EDUCATIONAL 

ATTAINMENT 

 

Primary 

Secondary 

University 

NR/DK 

2.5% 

72.8% 

22.2% 

2.5% 

6.9% 

69.0% 

20.7% 

3.4% 

0.573 

PARENTS EMPLOYMENT SITUATION  0.546 

Employee 

Other situations 

65.8% 

34.2% 

70.2% 

29.8% 

FAMILY SES   0.769 

Low or middle-low 

High or middle-high 

NR/DK 

36.3% 

52.5% 

11.2% 

41.4% 

47.1% 

11.5% 
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Table 2: scores of the main food groups (servings/day) 448 

 Group Baseline (mean and 

SD) 

Follow-up 

(mean and 

SD) 

p Difference (mean and 

95% CI) 

F+V 

intake 

 

Intervention 2.27 (1.01) 2.72 (1.15) 0.001 0.45 (0.17 to 0.74) 

Control 2.35 (0.95) 2.36 (1.04) 0.409 0.01 (-0.20 to 0.22) 

p 0.966 0.070  0.001 

F intake Intervention 1.49 (0.78) 1.80 (0.83) 0.000 0.31 (0.13 to 0.50) 

Control 1.55 (0.77) 1.57 (0.74) 0.736 0.02 (-0.13 to 0.16) 

p 0.886 0.183  0.001 

V intake Intervention 0.78 (0.40) 0.92 (0.53) 0.080 0.14 (-0.01 to 0.28) 

Control 0.80 (0.40) 0.79 (0.48) 0.305 -0.01 (-0.11 to 0.10) 

p 0.828 0.056  0.046 

  449 
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Table 3: Scores of the food subgroups within both F and V (servings/day) 450 

 Group Baseline (mean and SD) Follow-up 

(mean and 

SD) 

p Difference (mean 

and 95% CI) 

Fresh F Intervention 1.16 (0.65) 1.36 (0.70) 0.004 0.20 (0.04 to 0.37) 

Control 1.07 (0.56) 1.10 (0.59) 0.525 0.04 (-0.07 to 0.14) 

p 0.269 0.021  0.035 

F juice Intervention 0.33 (0.32) 0.44 (0.37) 0.016 0.11 (0.03 to 0.19) 

Control 0.48 (0.44) 0.46 (0.40) 0.615 -0.02 (-0.12 to 0.08) 

p 0.303 0.519  0.020 

Raw V Intervention 0.33 (0.28) 0.48 (0.38) 0.006 0.15 (0.05 to 0.25) 

Control 0.34 (0.30) 0.39 (0.33) 0.172 0.05 (-0.02 to 0.11) 

p 0.910 0.093  0.175 

Cooked 

V 

Intervention 0.45 (0.26) 0.44 (0.31) 0.636 -0.01 (-0.09 to 0.07) 

Control 0.46 (0.29) 0.41 (0.27) 0.043 -0.05 (-0.12 to 0.02) 

p 0.740 0.801  0.350 
  451 



22 
 

Table 4:  Scores (servings/day) of the main food groups and subgroups at baseline, shortly after and one 452 

year after intervention. Data only for the intervention group.  453 
 454 

n=66 Baseline 

(mean and 

SD) 

First follow-up 

(mean and SD) 

Long-term follow-

up (mean and SD) 

p Difference (long-

term follow-up - 

baseline) (mean 

and 95% CI) 

F+V 

intake 

2.30 (0.94) 2.74 (1.11) 2.81 (1.30) 0.003 0.52 (0.18 to 0.85) 

F intake 1.52 (0.72) 1.83 (0.76) 1.84 (0.91) 0.013 0.32 (0.08 to 0.56) 

V intake 0.78 (0.41) 0.91 (0.55) 0.97 (0.55) 0.002 0.19 (0.05 to 0.34) 

Fresh F 1.19 (0.62) 1.38 (0.66) 1.40 (0.69) 0.073 0.21 (0.02 to 0.40) 

Juice 0.33 (0.29) 0.45 (0.36) 0.44 (0.43) 0.031 0.11 (0.00 to 0.23) 

Raw V 0.34 (0.27) 0.48 (0.37) 0.44 (0.35) 0.001 0.11 (0.01 to 0.20) 

Cooked V 0.44 (0.25) 0.43 (0.32) 0.53 (0.36) 0.241 0.09 (0.00 to 0.18) 

  455 
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Table 5: Adjusted multiple linear regression model. 456 

Model B coefficient Standard error 95% CI p 

Constant 1.011 1.027 -1.025 to 3.047 0.327 

Intervention YES/NO 0.345 0.170 0.007 to 0.682 0.045 

Baseline FV intake -0.383 0.087 -0.554 to -0.211 0.000 

Age 0.001 0.113 -0.224 to 0.226 0.991 

Gender 0.141 0.169 -0.195 to 0.477 0.408 

Familiar SES -0.087 0.172 -0.428 to 0.253 0.613 

Dependent variable: FV intake difference between baseline and shortly after follow-up. R2=0.196. 457 


