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1  | INTRODUC TION

According to Statistics Norway (2016), almost all parents and their 
under-school-aged children in Norway use child health centres 
(CHCs) providing extensive, widely available preventive health 
care in the municipalities on a voluntary basis and free of charge 
(Norwegian Directorate of Health, 2017). Aspects of food and feed-
ing practices are central to the counselling schedule of public health 
nurses (PHNs) at the CHC (Norwegian Directorate of Health, 2016, 
2017). This reflects parents’ search for trustworthy information 
if they have concerns and queries related to their children's food 

and feeding practices (Holmberg Fagerlund, Helseth, Andersen, 
Småstuen, & Glavin, 2018). It is essential for parents to have a good 
understanding of their child's nutritional requirements because 
young children are totally dependent on their parents making deci-
sions for them (Hobbie, Baker, & Bayerl, 2000).

2  | BACKGROUND

Public health nurses often find it complicated to deal with nu-
trition and counselling about children's diet in their everyday 
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Aim: To investigate the effect of a communication tool about diet used in public 
health nurse consultations with parents compared with standard consultations con-
cerning the 2-year-old child's diet.
Design: A cluster randomized controlled trial.
Methods: Ten municipalities were selected randomly and matched in pairs. In each 
pair, the control or intervention group was randomly allocated. Parents were re-
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communication tool about diet was used to help the parents (N = 140) to focus on a 
healthy diet for their child. In the control clusters, parents (N = 110) attended stand-
ard consultations. The participants completed semi-quantitative food frequency 
questionnaires at baseline and end point.
Results: No effect of the intervention was seen on the child's daily intake of vegeta-
bles or saturated fat, or body mass index. Significantly fewer parents desired more 
information about food for toddlers in the intervention than in the control group.
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practice (Holmberg Fagerlund, Pettersen, Terragni, & Glavin, 2016; 
Ilmonen, Isolauri, & Laitinen, 2012; Magnusson, Kjellgren, & 
Winkvist, 2012). Counselling based on a one-sided cognitive ap-
proach towards eating appears to have limited impact on healthy 
food choices among children. A review indicated that deriving 
pleasure from eating healthy foods or from contextual cues gen-
erated by parental attitudes to food and feeding might encour-
age children to adopt a balanced diet in the long term (Marty, 
Chambaron, Nicklaus, & Monnery-Patris, 2018). An association be-
tween healthy dietary habits in children and parents having higher 
education has been shown in several studies (Luque et al., 2018; 
Rasmussen et al., 2006; Vepsäläinen et al., 2018). A questionnaire 
study among parents (N = 234) of 1- to 5-year-old children revealed 
that short-duration breastfeeding or the food neophobia in the 
child was associated with a risk of poor dietary patterns in children 
later. No associations were found between the dietary patterns of 
children and the age when solid foods had been introduced (Bell, 
Jansen, Mallan, Magarey, & Daniels, 2018). A longitudinal study 
among children (N = 633) in five European countries by Luque et al. 
(2018) indicated that educational interventions should focus not 
only on the introduction of positively weighted foods, but also on 
avoidance of discretionary low-quality foods at early ages. Dietary 
patterns, particularly between 1 and 2 years, persisted into mid-
childhood or 8 years of age.

A Swedish questionnaire survey among parents (N = 478) sug-
gested that parents could become less concerned about their child 
over- or undereating if they were offered skills training and practical 

counselling on how to respond effectively to eating behaviours, re-
gardless of the child's weight (Ek et al., 2016).

According to a review by Holmberg Fagerlund, Helseth, Owe, 
and Glavin (2017), there is limited research on the effect of univer-
sal food and feeding counselling involving children under 2 years 
and their families. At Oslo Metropolitan University, an image-based 
communication tool about diet was developed in a previous proj-
ect named SOMAH (The Research Council of Norway, 2013). This 
project aimed to facilitate communication about food and feeding 
practices at CHCs. The target group was immigrant populations with 
an increased risk of developing type 2 diabetes (Garnweidner, 2013; 
Holmberg Fagerlund, Helseth, & Glavin, 2019; The Research Council 
of Norway, 2013). This tool followed the recommendations of the 
National Nutrition Council in Norway (2011). A selection of the 
SOMAH images was adjusted and integrated into a communication 
tool about diet for universal use at the CHC in the present study. A 
motivational interviewing approach developed by Miller and Rollnick 
(2013) was integrated into this communication tool to optimize ac-
tive collaboration about the child's diet between the PHN as coun-
sellor and the collaborating parent.

The aim of the study was to investigate the effect of a communi-
cation tool about diet used in a PHN intervention at CHC consulta-
tions with parents compared with standard consultations concerning 
the child's diet at 2 years of age. The study hypothesized that the 
children in the intervention group would have a higher intake of 
vegetables, lower intake of saturated fat and lower body mass index 
(BMI) than those in the control group.

F I G U R E  1   The timeline according to the child's age in the clusters consisting of intervention and control municipalities
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3  | THE STUDY

3.1 | Design

The study design was a two-armed parallel cluster randomized 
controlled trial (cRCT). Clusters of municipalities were randomly 
assigned to two groups, intervention municipalities and control mu-
nicipalities (Figure 1). Parents within the clusters answered a semi-
quantitative food frequency questionnaire (SFFQ) on behalf of their 
child at baseline (T0) and end point (T1), on average 8–11 months 

after the end of the intervention. This clinical trial is registered at 
ClinicalTrials.gov, Identifier: NCT02266953.

3.2 | Sample

In total, five matched pairs of municipalities (clusters) were se-
lected at random by Statistics Norway. The municipalities were 
matched on the following predefined variables: the number of 
births in 2012, the number of inhabitants and immigrants in 2013 
and the proportion of highly educated inhabitants in 2012. Each 

F I G U R E  2   A flow diagram of the participant flow in the cluster randomized controlled trial according to the CONSORT extension for 
Cluster Trials (Campbell et al., 2012)
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cluster in a pair was randomly allocated to a control or an interven-
tion group (Figure 2).

If one cluster in a pair declined to participate, this led to a new 
draw to obtain a systematic match to the remaining cluster. Thus, 
obtaining the sample of 10 clusters required contact with 72 mu-
nicipalities (Figure 2). Twenty-five of the originally selected munic-
ipalities declined to participate in the research project. In addition, 
20 of the drawn municipalities could not participate because they 
had not implemented the healthcare programme at the CHC in a 
way consistent with the authorities’ regulations. Seventeen were 
excluded because their CHCs did not practise individual 10-month 
consultations.

Municipalities with fewer than 100 births in 2012 and municipal-
ities in the three northernmost counties of Norway were excluded 
from the draw. Three municipalities were excluded because they had 
been involved in the development of the intervention. In total, 139 
municipalities were available for the sampling.

The municipalities were contacted through their head of the 
CHC. Oral information about the research project was provided, 
and if accepted, written information about the project was sent. The 

study's participants consisted of parents with young children who 
had consented to participate in the trial before their child reached 
the age of 10 months. Parents were recruited during their visits at 
the CHC. The parents received oral and written information about 
the study from their PHN. The only exclusion criterion was parents 
with insufficient Norwegian skills to understand the written infor-
mation about the study. Participants were recruited continuously 
from 5 January 2015 to 31 January 2017.

3.3 | Intervention

3.3.1 | Control municipalities

The participants and their children in the control municipalities 
followed the established individual CHC consultations when the 
child was 10, 12 and 15–18 months old (Norwegian Directorate 
of Health, 2004). These particular consultations were highlighted 
because PHNs typically consider counselling about food and 
feeding practices challenging when the child reaches the age of 

TA B L E  1   An overview of the 20 images in the communication tool about diet

Themes at 10 months: The image presenting:

1. “Infants learning to feed themselves” A 1-year-old infant sitting in a high chair and using a bib, customized dishes and cutlery, 
finger food and appropriate food on a plate

2. “The Plate Model” (Camelon et al., 1998) Proportions of the three food groups: carbohydrates (e.g. potatoes, pasta and bulgur), 
vegetables and proteins (e.g. meat, fish, beans, peas and eggs) and a spoon of plant-
based oil

3. “Five a Day” Depicting vegetables and fruit to encourage consumption of at least five portions of 
them each day

4. Whole grain bread Depicting healthy alternatives and one example of an unhealthy choice

5. Healthy bread spreads Depicting healthy alternatives and one example of an unhealthy choice

6. Healthy flavourings of natural yoghurt Inspiring alternatives of berries and fruit to use as flavouring in yoghurt

7. Natural yoghurt as an alternative to sugary yoghurt Comparing natural yoghurt without added sugar in relation to the amounts of added 
sugar in sweet yoghurt types

Themes at 12 months:

1. “Infants learning to feed themselves” The same image as at 10 months

2. Milk types Contents of saturated fat in different types of milk

3. A portion of vegetables or fruit The child's fist depicting the portion size

4. Whole grain porridge and cereals Depicting healthy alternatives and one example of an unhealthy choice

5. Healthy flavourings of porridge Inspiring alternatives of berries and fruit to use as flavouring in porridge

6. Water as an alternative to sugary drinks Comparing water to the amounts of added sugar in sweetened milk and types of 
industrially produced juice

Themes at 15–18 months:

1. “Toddlers learning to feed themselves” A toddler sitting in a high chair picking food from a plate with a fork

2. “Parent acting as role model” A mother eating a fruit in front of her toddler

3. Inspiration to choose vegetables Presentation of 18 types of vegetables

4. Inspiration to choose fruit Presentation of 18 fruit types

5. Whole grain pasta Depicting healthy alternatives and one unhealthy choice

6. Whole grain rice Depicting healthy alternatives and one unhealthy choice

7. Flavoured versus unflavoured milk Presenting unflavoured milk types in relation to flavoured ones
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weaning and gradually begins to eat the same food as the rest of 
the family (Holmberg Fagerlund et al., 2016). Based on the health 
authorities’ guidelines, the consultations included an assessment 
of the child's development and growth. The consultations focused 
on topics such as breastfeeding and weaning at 10 months, the 
child's diet, dental health, child–parent interaction, sleep, mobil-
ity development, vaccinations and safety concerns. A physician 
examined the child during the 12-month consultation (Norwegian 
Directorate of Health, 2004). The dietary guidelines in effect 
recommended breastfeeding or formula milk during the first 
year of life. Gradual adaptation to cow's milk was proposed at 
10–12 months of age. The dietary guidelines included suggestions 
for bread meals and applicable spreads, and some dinner dishes 
and meal rhythms. Milk types, food texture, dietary composition 
and vitamin supplements were usually focused on during counsel-
ling and in a brochure routinely distributed to parents (Lande & 
Arsky, 2002; Norwegian Directorate of Health, 2002).

3.3.2 | Intervention municipalities

In addition to the content mentioned above, the participants in the in-
tervention municipalities were exposed to the intervention, the PHN’s 
use of the communication tool about diet. In this intervention, the PHN 
presented to the parents six or seven printed images per consultation 
about different nutritional themes related to the child's age and devel-
opmental stage (Table 1). The images were A4 size and presented on a 
flip-chart stand at the PHN’s desk. To ensure the selection of appropriate 
image material to be integrated into the communication tool about diet, a 
feasibility and acceptability test as outlined by Richards (2015) was per-
formed in June–September 2014. Based on these images, parents were 
invited to discuss relevant themes regarding food and feeding practices, 
adapted to their family and child.

An aim of the communication tool about diet was to help the family 
choose an optimal diet for the child, raising the caregiver's awareness 
of food habits as central to the child's recent and long-term health. 
A further aim was to help the family adjust meals to give their child 
the opportunity to develop skills in eating and get used to different 
tastes. The authorities’ labelling schemes designating healthy foods 
and dietary factors according to the authorities’ recommendations 
were emphasized in the images and during the use of the communica-
tion tool about diet.

3.3.3 | The time frame in the municipalities

Implementation of the intervention was estimated to take approxi-
mately 10 min per consultation, usually regarded as taking between 
20 and 30 min in total. Process evaluation was conducted to de-
termine whether the intervention had been delivered as intended 
and the quantity of what was implemented. According to this, 
PHNs in the intervention municipalities reported that they used 
median 35.0 min (min. = 15.0 min, max. = 60.0 min) per featured 

consultation. Reported median time for performing the intervention 
was 10.0 min (min. = 2.0 min, max. = 30.0 min). In the control munici-
palities, the PHNs reported median use of 30.0 min (min. = 20.0 min, 
max. = 60.0 min) per featured consultation.

3.3.4 | Preparations for implementation

Before implementation of the trial, the first author had visited all 
cooperating CHCs to prepare the PHNs by explaining about the trial 
and about their tasks. This preparation lasted 2–3 hr on average. 
In intervention municipalities, a standardized 1-hr introduction on 
the use of the communication tool about diet and the correspond-
ing user's manual was included. To minimize likely performance bias 
and expectation bias related to awareness, information about the 
study outcomes was withheld during the preparations. This was to 
enhance objectivity among the cooperating PHNs and participants 
as described by Polit and Beck (2017).

To accelerate recruitment effort, the PHNs were kept motivated 
and reminded about this project through monthly contact with their 
managers by email or telephone. For the same reason, the first au-
thor visited all CHCs during the recruitment process.

3.4 | Data collection

3.4.1 | The semi-quantitative food frequency 
questionnaires

The SFFQ at baseline, designed to investigate feeding practices 
of 10-month-old infants, was a revised version of a validated and 
standardized SFFQ developed for a national dietary survey among 
12-month-old infants in Norway in 2007 (Kristiansen, Lande, Øverby, 
& Andersen, 2010; Øverby, Kristiansen, Andersen, & Lande, 2009).

The SFFQ at end point was a revised version of a validated and 
standardized SFFQ developed for a national dietary survey among 
2-year-old children in Norway during 3 months in 2007 (Kristiansen, 
Andersen, & Lande, 2009; Kristiansen, Lande, Sexton, & Andersen, 
2013).

The revisions and updates in these current SFFQs included new 
types of formula milk for children, a new type of children's yoghurt 
replacing an older type, children's porridge containing milk that re-
placed older types without milk, a soft cheese product that replaced 
an old type, updated designations of margarines and exclusion of a 
baby food product no longer on sale. Spinach was removed because 
it should not be given in large amounts to infants (Norwegian Food 
Safety Authority, 2011). There was no focus on organic food, and 
questions about organic food were removed. Questions regarding 
the weight and length of the child at 6 and 10 months, the mother's 
use of smokeless tobacco and the mother's country of origin were 
added in the present SFFQs. Apart from this, the SFFQs consisted 
of questions described in detail by Kristiansen et al. (2009) and 
Kristiansen et al. (2010).
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At baseline, the parents who had consented to participate re-
ceived an SFFQ when the child was approximately 8.5 months old. 
They were asked to complete and return this SFFQ just before the 
child's 10-month consultation at the CHC. At end point, the SFFQ 
was sent to the parents just after the 2-year consultation at the CHC.

The paper format SFFQs were sent by postal mail accompanied 
by written information about the survey, a photographic booklet 
depicting different portion sizes to use when answering the SFFQ 
and a reply envelope. At baseline and end point, the parents usu-
ally received a telephone call to remind them about the question-
naire. Completion of each of the SFFQs was estimated to take 
about 40 min. Data were collected from 4 March 2015 until 28 
June 2018.

3.4.2 | Nutrient calculations

Daily intake of energy, nutrients and food groups was computed 
using a food database in diet calculation software known as KBS [= 
KostBeregningsSystemet], in Norwegian, version 7.3, developed at the 
Department of Nutrition, University of Oslo. The relevant food da-
tabase is mainly based on a version of the official Norwegian food 
composition table (Kristiansen, Laugsand Lillegaard, & Andersen, 
2013). The food database AE-10, based on the official Norwegian 
food composition table of 2006, was used in the SFFQs (Norwegian 
Food Safety Authority, 2016).

3.4.3 | Age- and gender-related body mass index

Overweight was estimated at the cut-off point of BMI 25. BMI 25 is 
equivalent to BMI 18 adapted to the child's age and gender among 
2-year-old children (Cole, Bellizzi, Flegal, & Dietz, 2000).

3.5 | Outcomes

3.5.1 | Primary outcome

The primary outcome was daily intake of vegetables measured as 
grams of consumed vegetables per child, based on the completed 
SFFQs.

3.5.2 | Secondary outcomes

The study evaluated several secondary outcomes: the percent-
age of energy intake (E%) of saturated fatty acids of the total 
daily energy intake of the child, based on the completed SFFQs; 
the child's BMI, based on the completed SFFQs; and lastly the 
number (proportion) of parents who reported a wish to obtain 
more information about their toddler's diet, based on the com-
pleted SFFQs.

3.6 | Data analysis

3.6.1 | Sample size consideration

The study was powered to reveal a predefined change in vegetable 
intake between the intervention and control groups. According to 
the literature, children consume on average 50 g vegetables daily 
at the age of 2 years (Kristiansen et al., 2009). Thus, we expected 
this daily intake of vegetables to increase by 15 g in the intervention 
group as compared to the control group. To keep the level of statisti-
cal significance at 5% and statistical power of 80% (beta = 20%), we 
would need 176 children in each group to determine whether the 
change described above was statistically significant. Attrition was 
expected, and 300 children were enrolled in each group to make 
sure our study was sufficiently powered.

3.6.2 | Statistical analyses

All statistical analyses were performed using IBM SPSS Statistics for 
Windows ®, version 24.0., IBM Corporation®. Continuous data were 
described with median and range (data with skewed distribution) or 
mean and standard deviation (normally distributed data). Categorical 
data were presented with counts and percentages. Unadjusted differ-
ences between intervention and control group were assessed with t 
tests (for continuous normally distributed variables) and the Mann–
Whitney–Wilcoxon test if the data were not normally distributed. Chi-
square tests were performed when we tested for association between 
pairs of categorical data. A correction for multiple testing was per-
formed, and p-values <.01 were considered statistically significant. All 
analyses were performed according to intention-to-treat principles, 
and no imputation of missing data was performed.

3.7 | Ethics

All participating parents gave their written informed consent. 
Participation was voluntary, and the participants could withdraw 
without giving a reason. All data were treated as confidential. 
Participant anonymity was guaranteed. Regional Committees for 
Medical and Health Research Ethics approved the study, reference 
number: 2014/726. Reporting adhered to the CONSORT extension 
for Cluster Trials (Campbell, Piaggio, Elbourne, & Altman, 2012).

4  | RESULTS

Analysis of completers versus non-completers was conducted at 
baseline. This revealed comparable groups among the completers 
and non-completers of the SFFQ at baseline concerning the back-
ground variables, except for fewer married and single mothers and 
more cohabitant mothers among the completers. This analysis also 
showed a somewhat higher educational level among mothers and 
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TA B L E  2   Differences between completers and non-completers at baseline

Variables Completers (N = 250) Non-completers (N = 190) p-value*

Mother's age (years), median (range) 31.0 (21–43) 30.0 (18–46) .27a 

Missing data 9 14  

Mother's marital status, N (%)

Married 127 (51.2) 108 (57.1) .04b 

Cohabitant 117 (47.2) 72 (38.1)

Not married or cohabitant 4 (1.6) 9 (4.8)

Missing data 2 1

Mother's country of origin

Norway 230 (92.0) 171 (90) .74b 

Rest of Europe 14 (5.6) 14 (7.4)

Outside Europe 6 (2.4) 5 (2.6)

Mother working outside home or studyingc 

Yes 81 (32.5) 68 (35.8) .48b 

No 168 (67.5) 122 (64.2)

Missing data 1 –

Mother smoking

Yes 14 (5.7) 6 (3.2) .22b 

No 230 (94.3) 179 (96.8)

Missing data 6 5

Mother using smokeless tobacco

Yes 15 (6.1) 15 (8.1) .43b 

No 229 (93.9) 170 (91.9)

Missing data 6 5

Mother's number of children

1 110 (44.2) 85 (44.7) .84b 

2 100 (40.2) 70 (36.8)

3 31 (12.4) 27 (14.2)

≥4 8 (3.2) 8 (4.2)

Missing data 1 –

Mother's education

Below upper secondary education 4 (1.6) 6 (3.2) .04b 

Upper secondary educationd  57 (22.9) 61 (32.1)

Higher education, short 123 (49.4) 71 (37.4)

Higher education, long 65 (26.1) 52 (27.1)

Missing data 1 –

Father's education

Below upper secondary education 2 (0.8) 10 (5.3) .04b 

Upper secondary educationd  130 (53.1) 91 (48.7)

Higher education, short 69 (28.2) 51 (27.3)

Higher education, long 43 (17.6) 33 (17.6)

Missing data 6 5

Gestational age of the child at birth (weeks)d 

≥38 224 (90.0) 164 (86.3) .24b 

<38 25 (10.0) 26 (13.7)

Missing data 1 –

(Continues)
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fathers who completed the SFFQ (Table 2). According to process 
evaluation, the median time for performing the intervention was 
10 min in the intervention municipalities.

4.1 | Participant flow

Two hundred and thirty-two participants responded to the SFFQ in 
the intervention municipalities (65% response rate) and 208 in the 
control municipalities (63% response rate) at baseline (Figure 2). At 
the end of follow-up, 140 participants in intervention municipalities 
(39% response rate) and 110 participants in control municipalities 
(33% response rate) had completed the SFFQ (Figure 2). Table 3 
shows that the distribution of the selected background variables 
was similar in the intervention and the control municipalities.

4.2 | The main outcome

The median age of the included children was 2.2 years in both groups 
at the time of completion of the SFFQ at end point (Table 4). Our 

data revealed only small differences in the background characteris-
tics between the groups at 2 years, except for a significantly higher 
proportion of the mothers in the intervention municipalities who 
were either married or cohabitants compared to the control group, 
98.5% versus 93.6%.

We did not find any statistically significant differences between 
the intervention group and the control group concerning the main 
outcome, the mean daily intake of vegetables, 64.5 g versus 68.7 g 
(Table 5).

4.3 | Secondary outcomes

Our study did not reveal any statistically significant differences 
between the groups regarding consumption of saturated fat or 
BMI among children aged 2 years. However, a statistically sig-
nificant difference was revealed concerning the desire for more 
information. Fewer of the parents in the intervention municipali-
ties than in the control municipalities reported that they desired 
more information about food for toddlers, 24.4% versus 41.1% 
(Table 5).

Variables Completers (N = 250) Non-completers (N = 190) p-value*

Age of the child (months)c , mean (SD) 9.8 (0.44) 9.8 (0.44)  

Missing data 9 14 .27a 

Gender of the childd 

Female 126 (50.4) 87 (45.8) .34b 

Male 124 (49.6) 103 (54.2)

Child'se  birthweight (g), mean (SD) 3,526.7 (545.6) 3,558.2 (575.4) .57a 

Missing data 7 12  

The child breastfedc , N (%)

Yes, currently 130 (52.0) 102 (54.5) .58b 

No, but earlier 115 (46.0) 79 (42.2)  

No, never 5 (2.0) 6 (3.2)  

Missing data – 3  

Parental wish for more information about food for toddlers, N (%)

Yes 138 (55.2) 101 (53.4) .06b 

No 102 (40.8) 70 (37.0)  

Do not know 10 (4.0) 18 (9.5)  

Missing data – 1  

Parents avoid offering applicable food because they are afraid that the child might react with allergy or hypersensitivity

Yes 81 (33.1) 70 (38.0) 0.28b 

No 164 (66.9) 114 (62.0)  

Missing data 5 6  

at test for equality of means; equal variances assumed. 
bChi-square test. 
cAt the time of completion of the food frequency questionnaire baseline. 
dTertiary vocational education is included. 
eThe child referred to in the food frequency questionnaire. 
*p-values <.05 considered as statistically significant differences between groups. 

TA B L E  2   (Continued)
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TA B L E  3   Differences between intervention and control municipalities at baseline

Variables Intervention municipality (N = 232) Control municipality (N = 208) p-value*

Mother's age (years), median (range) 30 (18–43) 31 (18–46) .17a 

Missing data    

Mother's marital status, N (%)

Cohabitant 126 (54.3) 109 (53.2) .97b 

Married 99 (42.7) 90 (43.9)  

Single 7 (3.0) 6 (2.9)  

Missing data – 3  

Mother's country of origin, N (%)

Norway 214 (92.2) 187 (89.9) .69b 

Rest of Europe 13 (5.6) 15 (7.2)  

Outside Europe 5 (2.2) 6 (2.9)  

Mother working outside home or studyingc 

Yes 78 (33.6) 71 (34.3) .88b 

No 154 (66.4) 136 (65.7)  

Missing data – 1  

Mother smoking, N (%)

Yes, daily 4 (1.7) 6 (2.9) .30b 

Yes, occasionally 8 (3.4) 3 (1.4)  

No 220 (94.8) 199 (95.7)  

Mother using smokeless tobacco

Yes, daily 11 (4.7) 11 (5.3) .83b 

Yes, occasionally 5 (2.2) 3 (1.4)  

No 216 (93.1) 194 (93.3)  

Mother's number of children

1 103 (44.4) 92 (44.4) .44b 

2 84 (36.2) 86 (41.5)  

3 35 (15.1) 23 (11.1)  

≥4 10 (4.3) 6 (2.9)  

Missing data – 1  

Mother's education

Below upper secondary education 5 (2.2) 5 (2.4) .93b 

Upper secondary educationd  62 (26.8) 56 (26.9)  

Higher education, short 105 (45.5) 89 (42.8)  

Higher education, long 59 (25.5) 58 (27.9)  

Missing data 1 –  

Father's education

Below upper secondary education 7 (3.0) 5 (2.5) .60b 

Upper secondary educationd  125 (54.3) 96 (47.5)  

Higher education, short 58 (25.2) 62 (30.7)  

Higher education, long 38 (16.5) 38 (18.8)  

Missing data 4 7  

Gestational age of the child at birth (weeks)d 

≥38 207 (89.2) 181 (87.4) .56b 

<38 25 (10.8) 26 (12.6)  

Missing data – 1  

(Continues)
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5  | DISCUSSION

Our findings showed no statistically significant differences between 
the two groups on the predefined outcome variables: daily vegetable 
intake, daily intake of saturated fat and BMI. We do not know if the 
communication tool about diet was used as intended, to promote 
a dialogue. The tool might have been used purely for one-sided in-
formation giving, corresponding exclusively to a cognitive parental 
approach to eating and thus with less impact on their healthy food 
choices (Marty et al., 2018). Consequently, no effect was attained 
on the outcomes related to the child's healthy diet. It is not known 
whether skills training and practical guidance on how to respond ef-
fectively to the child's eating behaviours (Ek et al., 2016) were high-
lighted during the intervention.

The choice of the study's nutritional outcomes, the child's daily 
intake of vegetables and saturated fat, was seen as reasonable 
because they are associated with the occurrence of cardiovas-
cular disease in adulthood (Kaikkonen et al., 2013; World Health 
Organization, 2017). A modest increase in vegetable and fruit intake 
could have an impact on population health, particularly prevention of 
deaths from cardiac heart disease (Boeing et al., 2012; Tobias et al., 
2006). The current study focused exclusively on vegetables because 
bitter-tasting vegetables might usually be harder to accept than fruit 

initially during the transition to the family's food, due to infants’ 
innate preference for sweet flavours (Birch & Ventura, 2009). In a 
previous national dietary survey in 1999 among 2-year-old children, 
the mean daily vegetable intake was 33 g (Kristiansen et al., 2009). 
Eight years later in 2007, a corresponding national dietary survey 
among the same age group showed a mean vegetable intake of 54 g/
person/day (Kristiansen et al., 2009). Related to the findings one de-
cade ago, the current study showed a general increase in the mean 
daily intake of vegetables per child to 64.5 g in the intervention and 
68.5 g in control municipalities. This positive trend in vegetable in-
take reflects a similar tendency among the general Norwegian pop-
ulation in the recent years (Norwegian Directorate of Health, 2018). 
Withholding of information about the outcomes of the trial among 
participants to prevent performance bias and expectation bias might 
have been one reason why the intervention did not contribute to the 
parents changing their child's diet in terms of vegetable intake.

In a systematic Cochrane Collaboration systematic review on 
“Interventions for increasing fruit and vegetable consumption in chil-
dren aged 5 years and under,” nine studies were related to children 
younger than 2 years of age (Hodder et al., 2018). None of these in-
terventions involved the use of an image-based communication tool 
in established CHC consultations (Barends, de Vries, Mojet, & de 
Graaf, 2014; Hetherington et al., 2015; Mennella, Nicklaus, Jagolino, 

Variables Intervention municipality (N = 232) Control municipality (N = 208) p-value*

Age of the child (months)c 

Median (range) 9.9 (7.8–11.5) 9.8 (8.2–10.8) .12a 

Missing data 13 10  

Gender of the childe 

Females 110 (47.4) 103 (49.5) .66b 

Males 122 (52.6) 105 (50.5)  

Birthweight (g)

Median (range) 3,625 (2,480–4,810) 3,240 (2,890–3,900) .72a 

Missing data 12 7  

The child gets breast milkc , N(%)

Yes 125 (54.1) 107 (51.9) .52b 

Not now, but earlier 102 (44.2) 92 (44.7)  

No, has never got 4 (1.7) 7 (3.4)  

Missing data 1 2  

Parental wish for more information about food for infants and toddlersc , N (%)

Yes 125 (24.4) 114 (55.1) .12b 

No 97 (75.6) 75 (36.2)  

Do not know 10 18 (8.7)  

Missing data – 1  

at test for equality of means; equal variances assumed. 
bChi-square test. 
cAt the time of completion of the food frequency questionnaire baseline. 
dTertiary vocational education is included. 
eThe child referred to in the food frequency questionnaire. 
*p-values <.05 considered as statistically significant differences between groups. 

TA B L E  3   (Continued)
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TA B L E  4   Differences between intervention and control municipalities at end point

Variables Intervention municipality (N = 140) Control municipality (N = 110) p-value*

Mother's age (years), median (range) 33 (23–45) 32 (22–45) .80a 

Missing data

Mother's marital status, N (%)

Married or cohabitant 135 (98.5) 103 (93.6) .04b 

Not married or cohabitant 2 (1.5) 7 (6.4)  

Missing data 3 –  

Mother's country of origin, N (%)

Norway 126 (92.0) 101 (91.8) .44b 

Rest of Europe 9 (6.6) 5 (4.5)  

Outside Europe 2 (1.5) 4 (3.6)  

Missing data 3 -  

Mother working outside home or studyingc 

Yes 120 (87.6) 94 (86.2) .75b 

No 17 (12.4) 15 (13.8)  

Missing data 3 1  

Mother smoking, N (%)

Yes 10 (7.3) 8 (7.3) .99b 

No 127 (92.7) 102 (92.7)  

Missing data 3   

Mother using smokeless tobacco

Yes 9 (6.6) 7 (6.4) .95b 

No 128 (93.4) 103 (93.6)  

Missing data 3 –  

Mother's number of children

1 44 (32.1) 35 (31.8) .79b 

2 65 (47.4) 56 (50.9)  

≥3 28 (20.4) 19 (17.3)  

Missing data 3 –  

Mother's education

Upper secondary educationd  and below 27 (19.9) 28 (25.7) .36b 

Higher education, short 73 (53.7) 48 (44.0)  

Higher education, long 36 (26.5) 33 (30.3)  

Missing data 4 1  

Father's education

Upper secondary educationd  and below 71 (52.2) 57 (52.3) 1.00b 

Higher education, short 39 (28.7) 31 (28.4)  

Higher education, long 26 (19.1) 21 (19.3)  

Missing data 4 1  

Gestational age of the child at birth (weeks)d 

≥38 122 (89.1) 97 (89.9) 0.99b 

<38 15 (10.9) 12 (11.0)  

Missing data 3 1  

Age of the child (years)c 

Median (range) 2.2 (2.0–2.7) 2.2 (1.8–2.8) .19a 

Gender of the childe 

(Continues)
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& Yourshaw, 2008; Remy, Issanchou, Chabanet, & Nicklaus, 2013; 
Roset-Salla, Ramon-Cabot, Salabarnada-Torras, Pera, & Dalmau, 
2016; Sullivan & Birch, 1994; Vazir et al., 2013; Verbestel et al., 2014; 
Watt et al., 2009). According to this Cochrane review, the daily veg-
etable intake in children younger than 5 years of age increased on 
average by 3.50 g based on child-feeding and multicomponent in-
terventions (Hodder et al., 2018). Such a small effect size might limit 
potential public health benefits from implementing these types of 
interventions (Hodder et al., 2018).

Our study revealed an intake of ≥10E% of saturated fatty acids 
among 89%–91% of the 2-year-olds and a mean saturated fatty acid 
intake of on average 13E% in both groups. This is higher than the 

recommended <10E% and at the same level as in 2007 (Kristiansen 
et al., 2009). Replacing saturated fatty acids with unsaturated fatty 
acids could prevent cardiovascular disease (National Nutrition 
Council in Norway, 2017). To achieve this, it is central to reduce 
intakes of highly processed fried and nutrient-poor fast foods 
and snacks, processed meats and fatty meats. Instead, high-fibre 
fruits and vegetables, nuts and seeds, lean meats and fat-reduced 
dairy foods should be the core components of children's diets (Te 
Morenga & Montez, 2017). Our intervention comprising three 
CHC consultations focused once on the dietary fat content of 
healthy bread spreads during the 10-month consultation and once 
on amounts of fat in milk types during the 12-month consultation. 

Variables Intervention municipality (N = 140) Control municipality (N = 110) p-value*

Female 72 (51.4) 55 (50) .82b 

Male 68 (48.6) 55 (50)  

Parental wish for more information about food for toddlers, N (%)

Yes 32 (24.4) 39 (41.1) <.01b 

No 99 (75.6) 56 (58.6)  

Missing data 9 15  

at test for equality of means; equal variances assumed. 
bChi-square test. 
cAt the time of completion of the food frequency questionnaire baseline. 
dTertiary vocational education is included. 
eThe child referred to in the food frequency questionnaire. 
*p-values <.05 considered as statistically significant differences between groups. 

TA B L E  4   (Continued)

Variables
Intervention municipality 
(N = 140)

Control municipality 
(N = 110) p-value*

Vegetablesd  (g), mean 
(SD)

64.5 (46.8) 68.7 (83.6) .54a 

Saturated fatd  (E%), 
mean (SD)

13.0 (2.5) 12.9 (2.6) .78a 

Saturated fatd , n (%)

<10E% 13 (9.3) 12 (10.9) .67b 

≥10E% 127 (90.7) 98 (89.1)  

Child's body mass index (BMI)

Median (range) 16.4 (13.7–20.43) 16.6 (14.4–19.7) .19b 

<18c , n (%) 106 (88.3) 67 (81.7)  

≥18c , n (%) 14 (11.7) 15 (18.3)  

Missing data 20 28  

Parental wish for more information about food for toddlers, N (%)

Yes 32 (24.4) 39 (41.1) <.01b 

No 99 (75.6) 56 (58.6)  

Missing data 9 15  

aMann–Whitney–Wilcoxon test. 
bChi-square test. 
cCorresponding to IsoBMI 25 (Cole et al., 2000; Norwegian Directorate of Health, 2010). 
dBased on the child's daily intake. 
*p-values <.01 considered statistically significant differences between groups. 

TA B L E  5   Differences in outcome 
variables between intervention and 
control municipalities at end point
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This intervention might have been too weak to have an impact on 
any parental food preferences related to saturated fatty acids. To 
achieve an effect regarding parental selection of less saturated fat 
in the child's diet, a more assertive intervention has shown positive 
results. In this longitudinal Finnish study by Kaitosaari et al. (2006), 
the intervention group parents received individualized dietary coun-
selling twice a year by a physician and a dietitian from when their 
child was 7 months old. This intervention focused on supporting 
parents in adopting a healthy low-saturated-fat and low-cholesterol 
diet for their child. The control group received general health educa-
tion at the CHC as usual before school age and no in-depth dietary 
counselling when the child grew older. This intervention results in 
children consuming less saturated fat than control children at the 
age of 9 years (Kaitosaari et al., 2006).

The BMI levels of 11.7% overweight children in the interven-
tion group and 18.3% in the control group correspond to the lev-
els of overweight among 8- to 9-year-old children in Norway—13% 
among boys and 17% among girls in 2015 (Norwegian Institute of 
Public Health, 2018). This reflects the findings of a recent study 
where similar dietary food patterns were tracked between the age 
groups of 2 and 8 years (Luque et al., 2018). According to the World 
Health Organization (2018), increased BMI is a major risk factor 
for non-communicable diseases such as cardiovascular diseases, 
diabetes, musculoskeletal disorders and some cancers. Childhood 
obesity is associated with a higher risk of obesity, premature death 
and disability in adulthood. In addition, obese children experience an 
increased risk of breathing difficulties, fractures and hypertension, 
early markers of cardiovascular disease, insulin resistance and psy-
chological effects (World Health Organization, 2018). According to 
a Norwegian population-based longitudinal study, being overweight 
or obese at the age of 8 years was associated with an increased BMI 
throughout infancy and childhood. Hence, interventions to prevent 
children becoming overweight should start at an early age (Glavin 
et al., 2014). For instance, increased consumption of vegetables and 
fruit and regular physical activity could help at the individual level to 
prevent overweight and obesity (World Health Organization, 2018). 
Individual-level interventions targeting healthy eating and phys-
ical activity usually have no statistically significant effect on clini-
cal measures of obesity in children (Nigg et al., 2016). The current 
study's results showing no impact of the individual-level interven-
tion on the child's BMI were therefore as expected.

Dietary assessments of infants and preschool children appear 
complicated because their dietary habits often change rapidly 
(Andersen, Lande, Arsky, & Trygg, 2003). Food served during this 
age is often not consumed, and gaining an overview of total food 
intake might be challenging for the parents because of the child's 
day care (Andersen et al., 2003). Regarding reliability concerns as 
discussed by Polit and Beck (2017), the accuracy and consistency of 
information obtained from the completed SFFQs have been central. 
The chosen age-specific SFFQs were considered suitable for assess-
ing dietary intake in large groups (Andersen, Lande, Trygg, & Hay, 
2004). The SFFQ used among 2-year-old children as the basis for the 
current SFFQ at end point was validated as valuable for measuring 

average intakes of energy, macronutrients and several food items. 
Its validity was not influenced by length of the parents’ education 
or whether the child was attending day care (Andersen et al., 2004).

Our data did not reveal any statistically significant differences 
at baseline between the groups, so we did not adjust for any possi-
ble confounders, and thus, no multiple models were fitted. Further, 
as the consumption of vegetables was close to zero at baseline, we 
were not able to model possible changes in this consumption using 
repeated-measures methodology.

Use of the communication tool about diet had positive effects 
on parents in their search for information about food for toddlers. 
Significantly fewer of the parents desired more information about 
food for toddlers in the intervention group than in the control group. 
This might suggest that PHNs in control municipalities spent less 
time counselling on food and feeding practices because they were 
not obliged to use any communication tool about diet. PHNs in in-
tervention municipalities reported a median of 5-min longer con-
sultations totally than the PHNs in control municipalities. However, 
parental satisfaction with information about dietary concerns re-
garding their child shows no association with changing their child's 
dietary habits in a healthier direction. Further studies should focus 
the PHNs’ evidence-based knowledge concerning nutrition adapted 
to infants and children under school age. Moreover, PHNs’ use of 
the communication tool about diet should be focused on creating a 
two-way dialogue adapted to the needs of the parents and effect on 
healthy dietary choices.

5.1 | Limitations

Although power analysis was carried out before the study, we did 
not achieve a large enough sample size based on the preceding 
calculations because of high attrition among participants who had 
consented initially. However, we can speculate that even if the calcu-
lated sample size had been achieved, it would not have been possible 
to conclude on any effect of the intervention because the observed 
differences in the main outcome between the groups were much 
smaller than anticipated. Based on the literature regarding vegetable 
intake among 2-year-olds (Kristiansen et al., 2009), we initially antici-
pated that there would be a difference of 15 g/ person/day between 
the groups. According to a recent Cochrane Collaboration system-
atic review, child-feeding interventions appear to increase vegetable 
intake in children by 3.50 g on average (Hodder et al., 2018), a very 
small estimate in comparison with our expected achievement. So 
far, for children there are no guidelines regarding the recommended 
intake of vegetables (National Institute for Health & Welfare in 
Finland, 2016).

The usefulness of SFFQs might be questioned because children 
in this age group eat relatively small amounts of food and their food 
choices are likely to change. To measure the effect of the communi-
cation tool about diet in a relatively short time, behavioural measures 
or knowledge tests might have been valuable as a supplement to the 
SFFQ for dietary assessment of the child. However, completion of 
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several questionnaires and tests might have led to even greater at-
trition due to participant fatigue, according to Polit and Beck (2017).

The fact that the recruitment process lasted for 2 years might 
have influenced internal validity, because during this time prod-
ucts with a healthy diet focus have been introduced to the mar-
ket continuously. However, this would have affected both groups 
concurrently.

The presented sample was similar to the general population in 
Norway except for the level of education and ethnic background. 
Only two per cent among mothers and 2%–3% among fathers had 
education below upper secondary level compared to 25.7% of women 
and 26.7% of men in the general population (Statistics Norway, 
2018). Moreover, fewer than 10% of the mothers had an immigrant 
background compared to 17.7% of immigrants and Norwegian born 
to immigrant parents in the general population (Statistics Norway, 
2019).

The participants having almost exclusively non-immigrant back-
ground and underrepresentation of education below upper secondary 
level compared to the general Norwegian population might limit the 
generalizability of our findings. The unknown response rate, based on 
how many participants were initially invited to participate in the study, 
also implies a limitation to the generalizability of the results.

6  | CONCLUSION

Our study did not reveal any differences between the groups on the 
outcome variables, daily vegetable intake, daily intake of saturated 
fat or BMI of the child at the age of 2 years. Thus, the PHN using a 
communication tool about diet in three CHC consultations did not 
influence parents to choose more vegetables and less saturated 
fat in their children's diet when compared with the control parents. 
There were, however, significantly fewer of the parents who desired 
more information about food for toddlers in the intervention group 
than in the control group. Our findings indicate that regular nutri-
tional CHC counselling, despite its positive contribution to parents’ 
information search, will not have any particular impact on the daily 
intake of specific components in the child's diet such as vegetables 
and saturated fat.
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