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Abstract

In the context of low consumption of vegetables and fruits and milk and alternatives

among Canadian mothers and children, novel strategies are needed to improve

maternal and child nutrition. This study evaluated the long-term effects of an evi-

dence-informed healthy eating blog on dietary intakes and food-related behaviours

of mothers and their child. The study presents a secondary outcome analysis of a

randomised controlled trial in which 84 mothers (mean age of 37.6 ± 6.7 years) of 2-

to 12-year-old children living in Quebec City, Canada, were randomly assigned to a

dietary intervention delivered through a healthy eating blog written by a registered

dietitian (RD; n = 42) or a control group (n = 42) during a period of 6 months. Dietary

intakes, maternal eating behaviours, food parenting practices, and body weight were

measured at baseline, 3 months, at the end of the intervention (6 months), and 6-

month post-intervention (12 months). Differences between groups were assessed

with mixed linear models. Globally, this study found no evidence of long-term differ-

ences in mean dietary intakes in mothers exposed to the blog and their children as

well as other food-related outcomes and body weight compared with the control

condition. Potential predictors of adherence to dietary recommendations in mothers

and children (e.g., involvement of children in household food activities) were identi-

fied. In conclusion, a healthy eating blog written by an RD did not result in evidence

of any long-term differences in dietary intakes and food-related behaviours in

mothers and their children compared with the control condition.
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1 | INTRODUCTION

National dietary recommendations in Canada (Governement of Can-

ada, 2019) advise the consumption of a diet rich in vegetables and

and fortified soy beverages) to achieve a healthy and balanced diet.

However, despite sustained public health efforts to promote adher-

ence to dietary recommendations (e.g., Health Canada Eat Well

Campaign; Government of Canada, 2015), vegetables and fruit con-
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2013; Ekwaru et al., 2016). Lower adherence to dietary recommen-

dations is also found for milk and alternatives consumption with

especially preoccupying statistics in Canadian children where more

than a third of children aged 4 to 9 years old do not consume the

recommended daily servings of milk and alternatives each day

(Garriguet, 2007). This highlights the need for novel strategies to

leverage current public health initiatives to increase vegetables and

fruit and milk and alternatives intakes in Canadian adults and

children.

Internet users engage with social media every day (Smith &

Anderson, 2018), making social media use a norm among various seg-

ments of the population. Social media are also used by healthcare pro-

fessionals such as registered dietitians (RDs; Helm & Jones, 2016) as

they represent a unique opportunity to improve knowledge transla-

tion in nutrition between RDs, health consumers, and patients.

Leveraging this trend, the scientific literature reports a growing num-

ber of social media-delivered interventions promoting healthful life-

style behaviours such as healthy eating (Dumas, Lapointe, &

Desroches, 2018). Evidence regarding the efficacy of social media to

improve dietary behaviours mostly come from short-term intervention

studies (Dumas et al., 2018), with limited evidence of maintenance of

dietary improvements over follow-up periods of 3 (Papadaki & Scott,

2008) and 5 months (Choi, Lee, Kang, Lee, & Yoon, 2014). There is

thus a need for more research to confirm the efficacy of social media-

delivered interventions to achieve lasting improvements in dietary

behaviours.

A variety of individual factors have been suggested to play a

role—beyond intervention modalities (Fjeldsoe, Neuhaus, Winkler, &

Eakin, 2011)—in the achievement of successful changes in diet and

the maintenance of these changes in time (Downer et al., 2016; Hu

et al., 2013; Kumanyika et al., 2000). Findings from qualitative studies

conducted among mothers also suggest that family settings, prefer-

ences of children, and momentary factors (e.g., schedule changes,

parental stress, and child mood) could impact food parenting practices

(i.e., parenting behaviours related to children's eating, nutrition, or

food intakes; Loth, Uy, Neumark-Sztainer, Fisher, & Berge, 2018; Nor-

man, Nyberg, Elinder, & Berlin, 2018; Spence, Hesketh, Crawford, &

Campbell, 2016).

Mothers of young children use social media platforms, including

publicly available blogs (defined as web pages in which data entries

[posts] are listed in reverse chronological sequence; Herring, Scheidt,

Wright, & Sabrina, 2005), to find information about parenting and

child feeding (A. E. Doub, Small, & Birch, 2016), seek connections and

support from other parents (Pettigrew, Archer, & Harrigan, 2016), and

find inspiration for family meals (Allison E. Doub, Small, Levin,

LeVangie, & Brick, 2016). Healthy eating blogs thus represent a rele-

vant tool that could be used by health professionals such as RDs to

promote lasting improvements among mothers, which could, in turn,

be translated into healthier diets in children through improvement in

the family food environment. The primary objective of this study was

therefore to determine the long-term effects of a 6-month dietary

intervention delivered through an evidence-informed healthy eating

blog written by an RD on dietary intakes—with a focus on vegetables

and fruit and milk and alternatives consumption—diet quality, eating

behaviours, food parenting practices, and body weight in Canadian

mothers of 2- to 12-year-old children. The secondary objectives of

this study were to examine the long-term effects of the blog on

mothers' children dietary intakes and diet quality and to explore

potential predictors of long-term healthier dietary patterns in mothers

and their children. It was hypothesised that mothers exposed to the

blog, as well as their children, will show better dietary habits 6 months

after the end of the intervention compared with those from a control

group with no exposure to the study blog. Findings regarding the

short-term effects of the blog have been reported elsewhere (Dumas

et al., 2020).

2 | METHODS

2.1 | Study design

This study is a secondary outcome analysis of a parallel, randomised,

controlled trial (Dumas et al., 2020) that compared two experimen-

tal conditions: (a) a 6-month intervention delivered through a blog

written by an RD who published weekly posts integrating behav-

iour change techniques and promoting adherence to Canadian

dietary recommendations with a focus on vegetables and fruit and

milk and alternatives consumption (BLOG group) and (b) a control

group with no exposure to the intervention blog. The full protocol

of this study is available elsewhere (Dumas et al., 2017). No

significant changes were made to the methodology after trial

commencement.

Key messages

• Evidence of efficacy of social media such as blogs to

improve dietary behaviours come from short-term inter-

vention studies, and more research is needed to confirm

their efficacy to promote long-term adherence to dietary

recommendations.

• This study showed that a 6-month blog-delivered healthy

eating intervention written by an RD at a dose of one

post per week did not result in long-term differences in

dietary intakes and food-related behaviours in mothers

and children compared with the control condition.

• Potential predictors of sustained healthier diet in mothers

and children include self-efficacy and positive attitude

towards family meal planning, food conceptualisation

skills, and involvement of children in household food

activities.
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2.2 | Participants and recruitment

Participants of this study were mothers aged 18 years old or over

and recruited in Quebec City, Canada, between October 2015 and

February 2017, using institutional email lists, flyers, newspapers,

Facebook advertisements, and word of mouth. Mothers were eligi-

ble if they had an Internet access, had at least one child aged

between 2 and 12 years old, were primarily responsible for food

purchases and preparation in the household, and consumed fewer

than the 2007 edition of Canada's Food Guide's recommended

seven servings per day of vegetables and fruit and/or two servings

per day of milk and alternatives (Governement of Canada, 2019) as

assessed by one dietary recall performed by an RD. Mothers taking

medications that could affect their food intake, having an eating dis-

order, currently dieting, and pregnant or breastfeeding were

excluded to eliminate potential confounding variables of dietary

habits and body weight change. Eligible mothers met the research

coordinator or a graduate student at the research institute located

in Quebec City, Canada, to complete self-administered online ques-

tionnaires and in-person anthropometric measurements for baseline

outcome assessment and to sign an informed written consent form.

After this baseline visit, enrolled mothers were randomised to one

of the experimental groups using a simple randomisation as reported

elsewhere (Dumas et al., 2020). Blinding of participants after assign-

ment to intervention groups was not feasible due to the nature of

the intervention.

2.3 | Intervention

Details regarding the development of the intervention blog are

reported elsewhere (Dumas et al., 2017). Briefly, mothers

randomised to the intervention group (BLOG group) were provided

a unique identification code and a password to log on to a private

evidence-informed healthy eating blog, designed in accordance to

the preferences of female social media users (Bissonnette-Maheux

et al., 2015; Bissonnette-Maheux et al., 2017), which aimed to

increase intakes of vegetables and fruits and milk and alternatives

of mothers and indirectly of their child. During a 6-month interven-

tion period conducted from January 2016 to September 2017, an

RD blogger published one new blog post each week in which posi-

tive, nonrestrictive messages integrated theory-based intervention

methods (e.g., modelling, goal setting, and provision of feedback on

performance) selected from evidence-based taxonomies (Kok et al.,

2015; S. Michie et al., 2013). Theory-based intervention methods

were selected on the basis of their effectiveness to promote

changes in the theoretical constructs predicting the consumption of

vegetables and fruit and milk and alternatives in adults (i.e., knowl-

edge, beliefs about consequences [e.g., perceptions of advantages/

disadvantages], beliefs about capabilities [e.g., perceptions of bar-

riers/facilitators], and intention and goals; Brewer, Blake, Rankin, &

Douglass, 1999; Guillaumie, Godin, & Vezina-Im, 2010; Kim, Reicks,

& Sjoberg, 2003; Park & Ureda, 1999; Wheeler & Chapman-

Novakofski, 2014) and in light of their feasibility of delivery using

a blog, as described elsewhere (Dumas et al., 2017). Blog messages

also aimed to promote healthy food changes in the home environ-

ment and encourage involvement of children in family meal plan-

ning and preparation, which, in turn, aimed to improve the quality

of children's diet. One to three recipes were published on the blog

each week featuring vegetables and fruit and/or milk and alterna-

tives, with explanatory pictures of preparation steps. Additionally,

the RD blogger asked open-ended questions at the end of every

blog post to initiate discussions with mothers regarding their reali-

ties and perceptions about the advantages/disadvantages and the

barriers/facilitators to adopt healthier eating behaviours. Mothers

were encouraged to log on to the blog at least once a week and

to interact with fellow participants and RD blogger through the

comments function of the blog based on individual needs. Com-

ments were posted anonymously on the blog (mothers were named

xblog-X) to encourage participation without apprehensions regard-

ing privacy (Shan et al., 2015). After the intervention, mothers

were encouraged to maintain dietary changes in an autonomous

way and there was no additional contact with an RD offered. The

control group was a control condition with no exposure to the

study blog. As for mothers in the BLOG group, mothers in the

control group were not offered dietetic counselling during and

after the intervention period, but met with the research coordina-

tor to complete all outcome assessments. After the 12-month fol-

low-up, those mothers were granted access to the archives of all

blog posts and recipes for a period of 1 month. No further bene-

fits were provided to the control group during the intervention

period.

2.4 | Measures

2.4.1 | Dietary intakes

The primary outcome of the present paper was the consumption of

vegetables and fruit and milk and alternatives of mothers at 12

months, which was reported by “servings” defined on the basis of

the 2007 edition of Canada's Food Guide (Governement of Canada,

2019). Vegetables and fruit included all forms of vegetables and

fruits, including potatoes and fruit juice, and milk and alternatives

included all dairy products (e.g., milk, yogurt, and cheese) and plant-

based milk alternatives (e.g., fortified soy beverages). Dietary and

total energy intakes of mothers were measured with three

automated, self-administered web-based 24-hr dietary recalls

(R24Ws) developed (Jacques et al., 2016) and validated among

French–Canadian adults (Lafrenière, Lamarche, Laramée, Robitaille,

& Lemieux, 2017) at each assessment time (i.e., baseline, 3 months,

after the 6-month intervention, and 6-month post-intervention [12

months]). At each assessment time, R24Ws were randomly assigned

to the participants over a period of 1 week to include two week-

days and one weekend day, and data obtained from the three

R24Ws were averaged to obtain mean dietary intakes. The
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database includes 2,865 items linked to the Canadian Nutrition File

(version 2015; Health Canada, 2015) or the United States Depart-

ment of Agriculture, 2015 Nutrient Database for Standard Refer-

ence and scored according to different nutritional criteria to enable

automated calculation of the Canadian adaptation of the Healthy

Eating Index (C-HEI), which measures diet quality based on confor-

mity with Canada's Food Guide recommendations (Garriguet, 2009).

The C-HEI score was calculated using eight adequacy components

(total vegetables and fruit, whole fruit, dark green and orange vege-

tables, total grain products, whole grains, milk and alternatives,

meat and alternatives, and unsaturated fats) and three moderation

components (saturated fats, sodium, and “other food”) and ranged

from 0 to 100, with higher scores representing better diet quality

(Garriguet, 2009). Mothers also completed one 24-hr recall adminis-

tered in-person by an RD with the automated multipass method

(Raper, Perloff, Ingwersen, Steinfeldt, & Anand, 2004) for their

oldest eligible child (aged 2–12 years old) at each assessment time.

2.4.2 | Mothers-reported meal planning and
cooking skills and attitude

Self-reported skills and attitude of mothers towards meal planning

and preparation were measured by a questionnaire adapted by the

study authors from the Canadian Community Health Survey Annual

Component—Rapid Response on Food Skills, assessing knowledge,

planning, and transference of skills (Statistics Canada, 2013a) and on

mechanical cooking skills and food conceptualisation (Statistics Can-

ada, 2013b) completed at each assessment time. Self-reported meal

planning skills and enjoyment of planning family meals were measured

using 5-point Likert scales, ranging from 1 (totally disagree) to 5 (totally

agree). Those measures were then grouped to compare the character-

istics of mothers who “totally agreed” or “agreed” to those who

“totally disagreed,” “disagreed,” or indicated neutral responses.

Mothers were asked to classify their meal preparation habits on the

basis of the categories described by Statistics Canada based on the

types of foods they most often used in the meal of the day that

requires the most preparation (i.e., whole/basic ingredients, easy-to-

prepare items, or take-up/delivery). Additionally, mothers were

questioned on their food conceptualisation skills, namely, if they had

ever adjusted a recipe to make it healthier, and, if so, mothers were

asked how it was done (i.e., reducing its fat, sugar and/or salt content,

adding more vegetables and fruit, or choosing whole grains). Lastly,

mothers answered a dichotomous question (yes/no) assessing

whether or not their child was involved in grocery shopping, helped

with meal preparation, and prepared or cooked meals by himself or

herself.

2.4.3 | Food parenting practices

Three subscales of the Child Feeding Questionnaire (Birch et al.,

2001) were used to measure mothers-reported use of restriction,

pressure to eat, and monitoring of their child's eating at each assess-

ment time.

2.4.4 | Eating behaviours

The Three-Factor Eating Questionnaire (Stunkard & Messick, 1985), a

51-item validated questionnaire assessing cognitions and behaviours

associated with eating (dietary restraint [conscious control of food

intake with concerns about shape and weight], disinhibition [over-

consumption of food in response to various stimuli associated with a

loss of control on food intake], and hunger [food intake in response to

feelings and perceptions of hunger]), was completed by mothers at

each assessment time. Responses were scored 0 or 1 and summed for

each subscale, with higher scores indicating higher levels of dietary

restraint, disinhibited eating, and predisposition to hunger, respec-

tively. Intuitive eating was also assessed at each assessment time

using the Intuitive Eating Scale (Tylka, 2006), a validated 21-item

questionnaire designed to measure three aspects of intuitive eating:

unconditional permission to eat when hungry and what food is

desired at the moment, eating for physical rather than emotional rea-

sons, and reliance on internal hunger and satiety cues to determine

when and how much to eat. Responses were coded on 5-point Likert

scales for each subscale and averaged to create a total intuitive eating

score, with higher scores indicating higher levels of intuitive eating.

2.4.5 | Body weight

Body weight was measured to the nearest 0.1 kg in light clothing

without shoes (BWB-800S Digital scale, Tanita) at baseline, 6 months,

and 12 months during in-person clinical appointments at the research

institute. Body mass index (kg/m2) was calculated according to

standardised procedures (Lohman, Roche, & Artorel, 1998).

2.4.6 | Engagement with the blog

The total number of logins and postings of comments on the blog use

was monitored continuously over the 6-month intervention using the

web analytics service Google Analytics (Google, 2016) and the web

analytics plug-in Slimstat Analytics (Wordpress.org, 2016).

2.5 | Data analysis

Dietary intakes, food parenting practices, eating behaviours, and

body weight measured at different time points were reported using

means and standard deviations or standard errors. Differences in

responses between groups for measured outcomes were assessed

using mixed linear models for repeated measures with group, time,

and group by time interaction as fixed effects, and study partici-

pants as random effect. In the same model, mean values of
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measured outcomes in the BLOG group compared with the control

group were tested against the null hypothesis by computing the

least squares means of fixed effects. When a significant statistical

main effect was found, Tukey–Kramer adjusted p values were used

to identify the precise location of the differences. The skewness in

the distribution of all study outcomes was considered, and data

were transformed when required to improve the normality of the

data distribution; raw data are presented in the tables for trans-

formed variables. Because mixed linear models are robust to data

missing at random (Beunckens, Molenberghs, & Kenward, 2005),

analyses were conducted without the imputation of missing data

and were based on intention-to-treat principles. Potential con-

founders of the outcomes (maternal age; Azagba & Sharaf, 2011),

family annual income (Azagba & Sharaf, 2011; Kirkpatrick &

Tarasuk, 2007; Ricciuto, Tarasuk, & Yatchew, 2006), ethnicity

(Beydoun et al., 2018), education (Azagba & Sharaf, 2011; Ricciuto

et al., 2006), body weight (Colapinto, Graham, & St-Pierre, 2018),

total energy intake (Oliveira, Maia, & Lopes, 2014), number of chil-

dren in their care and children age (Azagba & Sharaf, 2011; Ric-

ciuto et al., 2006) were considered by integrating interaction terms

with the main treatment effect into the mixed models. Results

presented were based on the most parsimonious models, meaning

that only the variables that contributed significantly to variations in

any given study outcomes were retained in final models. Cohen's f2

measure of local effect size for variables within mixed models were

calculated according to the procedure described by Selya and col-

leagues (Selya, Rose, Dierker, Hedeker, & Mermelstein, 2012), with

f2 ≥ 0.02, f2 ≥ 0.15, and f2 ≥ 0.35 representing small, moderate,

and large effect sizes, respectively. Associations of mothers-

reported attitude and skills towards meal planning and involvement

of children in household food activities with the odds of mothers

and children meeting dietary recommendations for vegetables and

fruit and milk and alternatives at follow-up were assessed using

multiple logistic regression models. The same analyses were per-

formed to explore associations with odds of higher diet quality

(defined as the median C-HEI score of the study sample) in

mothers and children. All logistic regression models were adjusted

for the previously listed potential cofounders of the outcomes. Sen-

sitivity analyses were performed to test whether an additional

adjustment for the experimental condition modified the conclusions

of logistic regression models. Based on the results of a previous

intervention study (Lanza et al., 2001), a sample size of 82 mothers

was estimated to allow the detection of a 28% difference in vege-

table intakes at 12 months, with a standard deviation of 2.05 in

servings of vegetables, a power of 0.95, and a two-sided.05 signifi-

cance level. An attrition rate of 25% was anticipated because attri-

tion rates have been shown to vary between 6% and 75% in social

media-based interventions in dietetic practice (Dumas et al., 2018).

Therefore, the planned sample size was 110 mothers; however, this

recruitment target was not reached due to longer delays than

expected in recruiting mothers meeting inclusion criteria resulting in

a final sample of 84 mothers randomised into the study. All ana-

lyses were performed using SAS University Edition software (SAS

Institute Inc, 2020). For all analyses, the critical p value for statisti-

cal significance was established at.05 at a 0.95 two-sided confi-

dence interval (CI).

2.6 | Ethical considerations

The Université Laval Review Board approved the study protocol (pro-

ject no. 2014-257 A-5/12-07-2016). All participants signed an

informed written consent form prior to trial onset.

3 | RESULTS

3.1 | Study participant characteristics

Figure 1 presents the flow diagram for the study participants.

Twenty-two mothers withdrew from the study prior to the end of the

6-month dietary intervention (26.2%; BLOG group: n = 13; control

group: n = 9), and six mothers did not complete the 12-month follow-

up outcome assessment (BLOG group: n = 3; control group: n = 3)

resulting in a retention rate of 66.7% (56/84) at 12 months. The main

reasons for withdrawal were inability to contact for outcome assess-

ments, lack of time, new pregnancy, and unforeseen change in family

living situations.

Table 1 presents the characteristics of mothers and their child at

baseline in terms of age and anthropometric and demographic vari-

ables, which were equivalent at baseline between the study groups.

Mothers who withdrew from the study (n = 28, 33.3%) presented sim-

ilar demographic characteristics at baseline to those who completed

the study until the 12-month follow-up (n = 56, 66.7%). Exceptions of

baseline differences were observed for a higher frequency of mothers

with fewer children in their care (p < .001), lower annual family

income (p = .01), and lower C-HEI scores (mean = 61.5 ± 11.5 and

53.6 ± 14.4 for completers and noncompleters respectively; p = .01)

among noncompleters.

3.2 | Effects on dietary intakes and diet quality of
mothers and their children

The study did not provide evidence against the null hypothesis of no

long-term difference between the groups in mothers' intakes of vege-

tables and fruit and milk and alternatives (Table 2); however, the study

was able to rule out a difference in mean intakes of vegetables and

fruit larger than 1.0 serving (95% CI [−2.1, 1.0]) and a difference in

mean intakes of milk and alternatives larger than 0.5 serving (95% CI

[−1.0, 0.5]) between groups at 12 months. Effect sizes of the blog for

vegetables and fruit and milk and alternatives consumption in mothers

across time were small (Cohen's f2 = 0.04 for both).

Within the BLOG group, mean intakes of vegetables and fruit

and mean intakes of vegetables decreased by 1.2 serving per day

(95% CI [−0.1, −2.3]; p = .02) and by 1.0 serving per day (95% CI
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[−0.1, −1.9]; p = .01), respectively, between the end of the inter-

vention (6 months) and the 12-month follow-up. At 3 months,

there was a higher mean intake of fruits of 0.9 serving per day in

the BLOG group compared with the control group (95% CI [0.1,

1.8]; p = .03). Within the BLOG group, fruit consumption decreased

by 0.8 serving per day between 3 months and the 12-month fol-

low-up (95% CI [−0.03, −1.5]; p = .04). The study did not provide

evidence of any long-term difference between the groups in

mothers' mean intakes of total grain products, whole grain prod-

ucts, meat and alternatives intakes, and C-HEI scores in mothers

with a 0.95 two-sided confidence interval (Table 2).

For children, the study did not provide evidence against the null

hypothesis of no long-term difference between the groups for mean

intakes of vegetables and fruit and milk and alternatives, as well as for

intakes of other food groups of Canada's Food Guide and C-HEI

scores with a 0.95 two-sided confidence interval (Table 3).

3.3 | Effects on body weight, food parenting
practices, and eating behaviours of mothers

The study did not provide evidence of long-term difference between

the groups for mothers' mean body weight (adjusted mean difference

at 12 months, 0.4 kg; 95% CI [−2.6, 3.3]; group by time interaction

effect, p = .75), mothers' use of monitoring (adjusted mean difference

at 12 months, 0.3; 95% CI [−0.4, 1.0]; group by time interaction

effect, p = .19), restriction (adjusted mean difference at 12 months,

−0.1; 95% CI [−0.7, 0.4]; group by time interaction effect, p = .91),

and pressure to eat (adjusted mean difference at 12 months, −0.3;

95% CI [−0.9, 0.3]; group by time interaction effect, p = .37), as well

as for mothers' levels of dietary restraint (adjusted mean difference at

12 months, 1.0; 95% CI [−0.8, 2.8]; group by time interaction effect, p

= .32), disinhibition (adjusted mean difference at 12 months, −0.1;

95% CI [−1.5, 1.3]; group by time interaction effect, p = .97),

F IGURE 1 Consolidated Standards of ReportingTrial 2010 (CONSORT) flow diagram of the study
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susceptibility to hunger (adjusted mean difference at 12 months,

−0.3; 95% CI [−2.1, 1.6]; group by time interaction effect, p = .88),

and total intuitive eating scores (adjusted mean difference at 12

months, 0.0; 95% CI [−0.3, 0.3]; group by time interaction effect, p =

.37).

3.4 | Predictors of healthier dietary patterns in
mothers and children at follow-up

Merging both intervention groups, at the 12-month follow-up,

mothers who reported feeling competent and enjoying planning fam-

ily meals had higher odds of consuming at least five servings per day

of vegetables and fruit and at least two servings per day of milk and

alternatives (Table 4). Planning enough vegetables and fruits for pre-

paring meals, cooking from mostly basic ingredients, and food

conceptualisation skills to improve the nutritional content of recipes—

including the addition of vegetables and fruits—were globally not

associated with healthier dietary patterns in mothers at 12 months.

Exceptions were found for mothers who reported having reduced the

fat content of a recipe in the past, as they were more likely to con-

sume at least two servings per day of milk and alternatives and for

mothers who reported having reduced the sugar content of a recipe

in the past, as they were more likely to have higher C-HEI scores at

12 months compared with mothers who reported having never made

those adjustments to recipes. Within the BLOG group, a frequency of

logins on the blog higher than or equal to the median number of logins

of the group (≥25 logins) over the course of the intervention predicted

higher odds of higher C-HEI scores at 12 months. In contrast, the pub-

lication of comments on the blog was not associated with any of the

dietary variables in mothers.

For children, participating in grocery shopping and helping pre-

pare meals were associated with higher odds of higher C-HEI scores

at 12 months (Table 5). In mothers and children, similar conclusions

were observed for all associations when an additional statistical

adjustment for the experimental group (BLOG vs control group) was

performed (data not shown).

4 | DISCUSSION

This study presented the long-term effects of a 1-year randomised,

parallel, controlled trial that evaluated the effects of a 6-month expo-

sure to a healthy eating blog written by an RD, used as a stand-alone

strategy in a real-word setting, on dietary intakes, eating behaviours,

food parenting practices, and body weight of mothers. This study also

reported secondary outcomes regarding the long-term effects of the

blog on the dietary intakes of mothers' preschool- and school-aged

children. Globally, there was no evidence of long-term differences in

mean dietary intakes and food-related behaviours between mothers

exposed to the blog and their children compared with the control con-

dition, which contrasts with the a priori hypothesis, but is consistent

with the short-term intervention findings (Dumas et al., 2020).

The absence of evidence of long-term differences in dietary out-

comes between mothers exposed to the blog and those in the control

condition is consistent with previous research showing that, without

TABLE 1 Anthropometric and demographic characteristics at
baseline of mothers of children aged between 2 and 12 years old
randomised to a control (n = 42) or an intervention group exposed to
an evidence-informed healthy eating blog for 6 months (n = 42)

BLOG group
(n = 42)

Control
group
(n = 42)

Age and anthropometric

measures Mean SD Mean SD

Age of mothers (years) 37.6 6.9 37.5 6.6

Age of child (years) 7.4 3.2 8.5 3.2

Body weight of mothers (kg) 72.9 13.8 68.1 13.2

Body mass index of mothers (kg/

m2)

27.1 5.0 25.5 4.7

Sociodemographic characteristics n % n %

Number of children in mothers' care

1 12 29 11 26

2 22 52 18 43

3 or more 8 19 13 31

Child gender

Girl 22 52 16 38

Boy 20 48 26 62

Ethnicity of mothersa

Caucasian 37 88 39 93

Black 0 0 2 5

Latin 2 5 0 0

Arab 2 5 1 2

Marital status of mothers

Married or common-law

relationship

34 81 39 93

Separated, divorced, widowed or

single

8 19 3 7

Highest level of education

completed by mothers

Secondary 3 7 1 2

Collegeb 9 21 11 26

Universityb 30 71 30 71

Working Status of mothers

Full-time job or full-time student 35 83 33 79

Not studying or working full-time 7 17 9 21

Family income (CAN $)

0–49,999$ 10 24 7 17

50,000–99,999$ 15 36 16 38

100,000$ or more 17 41 19 45

Abbreviation: SD, standard deviation.
an = 83 due to one missing value.
bIn Canada, college refers to a post-secondary school degree undertaken

prior to university.
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TABLE 2 Intakes of food groups included in Canada's Food Guide and scores of the Canadian adaptation of the Healthy Eating Index in
mothers of preschool- and school-aged children randomised in the control group (n = 42) and the intervention group exposed to an evidence-
informed healthy eating blog (n = 42) at baseline, during (3 months), after the 6-month dietary intervention (6 months), and 6 months post-
intervention (12 months)

Control group BLOG group Difference BLOG vs. control Time effect Group × time interaction

Mean SD Mean SD Adjusted means SE 95% CI p value p value

Vegetables and fruit (servings per day) .097 .031

Baseline 4.7 1.7 4.9 2.4

3 months 4.6 2.2 5.7 2.6 0.9 0.5 [−0.5, 2.3]

6 months 5.1 1.9 6.1c 2.4 0.8 0.5 [−0.7, 2.3]

12 months 5.3 2.1 4.6c 2.2 −0.5 0.5 [−2.1, 1.0]

Vegetables and fruit, excluding fruit juice (servings per

day)

.359 .017

Baseline 4.1 1.7 4.2 2.3

3 months 4.2 2.1 5.1 2.3 0.8 0.5 [−0.6, 2.1]

6 months 4.3 1.8 5.5d 2.3 0.9 0.5 [−0.5, 2.3]

12 months 4.8 2.1 4.2d 2.0 −0.5 0.5 [−2.0, 0.9]

Vegetables (servings per day) .129 .013

Baseline 2.7 1.1 2.9 1.7

3 months 3.0 1.6 3.2 1.4 0.1 0.3 [−0.9, 1.0]

6 months 3.1 1.4 4.0e 1.7 0.7 0.3 [−0.3, 1.7]

12 months 3.4 1.2 2.9e 1.4 −0.5 0.4 [−1.6, 0.5]

Fruits (servings per day) .259 .020

Baseline 2.0 1.3 2.0 1.4

3 months 1.6 1.2 2.5f 1.6 0.9g 0.3 [0.1, 1.8]

6 months 2.0 1.2 2.1 1.2 0.2 0.3 [−0.7, 1.1]

12 months 1.9 1.5 1.8f 1.2 0.0 0.3 [−1.0, 0.9]

Whole fruits (servings per day) .218 .070

Baseline 1.4 0.9 1.3 1.0

3 months 1.2 1.0 1.9 1.3 0.8 0.2 [0.1, 1.5]

6 months 1.2 0.9 1.6 1.0 0.3 0.3 [−0.4, 1.0]

12 months 1.4 1.3 1.4 1.0 0.0 0.3 [−0.8, 0.8]

Fruit juice (servings per day)a .419 .568

Baseline 0.6 0.9 0.7 1.0

3 months 0.4 0.6 0.5 0.8 0.2 0.1 [−0.2, 0.6]

6 months 0.7 0.9 0.5 0.8 −0.1 0.2 [−0.6, 0.5]

12 months 0.5 0.9 0.4 0.7 0.1 0.2 [−0.4, 0.5]

Grain products (servings per

day)

.006 .257

Baseline 5.4 2.6 5.5 2.4

3 months 5.1 2.0 5.1 1.9 0.1 0.4 [−1.0, 1.1]

6 months 4.9 1.8 4.1 1.9 −0.6 0.4 [−1.8, 0.5]

12 months 4.9 1.9 5.1 1.8 0.0 0.4 [−1.2, 1.2]

Whole grain products (servings per day)a .470 .409

Baseline 1.5 1.5 1.6 1.4

3 months 1.4 1.0 1.6 1.5 0.2 0.3 [−0.6, 1.0]

6 months 1.6 1.6 1.3 1.3 −0.4 0.3 [−1.3, 0.5]

12 months 1.4 0.9 1.4 0.9 −0.1 0.3 [−1.1, 0.8]
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additional support, acute intervention effects tend to diminish or

treatment differences vanish over time (Beresford et al., 2010; Mac-

Kinnon et al., 2010; Toobert, Strycker, Barrera, & Glasgow, 2010).

Mothers were encouraged to maintain their post-intervention dietary

changes in an autonomous matter as they were not offered any die-

tetic counselling during the 6-month period that followed the end of

the intervention. Interventions achieving successful maintenance of

behaviour change including dietary changes (defined as statistically

significant differences between groups at follow-up) have been shown

to share specific characteristics including face-to-face contacts and

use of many behaviour change strategies (i.e., more than six) during

the intervention and employing follow-up prompts (Fjeldsoe et al.,

2011). In the digital health behaviour change research field, the equa-

tion appears to be complexified by methodological challenges that

researchers and clinicians have to tackle such as low levels of adher-

ence and high levels of attrition (Eysenbach, 2005; Susan Michie,

Yardley, West, Patrick, & Greaves, 2017; Corneel Vandelanotte et al.,

2016). Currently, few trials have provided support for the long-term

effectiveness of social media-delivered interventions on dietary

behaviour change (Maher et al., 2014; Williams, Hamm, Shulhan, Van-

dermeer, & Hartling, 2014).

One explanation for the absence of evidence of any long-term

differences in dietary outcomes between the groups may be that the

dose of the intervention (i.e., one blog post per week) was insufficient

to produce lasting dietary changes, given the fact that mothers engage

with various other social media platforms every day such as Facebook,

Instagram, and Pinterest (Duggan, Lenhart, & Ellison, 2015). Explor-

atory analysis showed that more frequent logins on the blog were

associated with higher C-HEI scores in mothers exposed to the

healthy eating blog. This suggests that a more extensive use of the

blog (in contrast to simply being granted access to the blog and using

it sparingly) could reflect a greater motivation to change dietary

TABLE 2 (Continued)

Control group BLOG group Difference BLOG vs. control Time effect Group × time interaction

Milk and alternatives (servings per day)b .787 .042

Baseline 2.4 1.2 2.2 1.2

3 months 2.3 1.1 2.3 1.1 0.1 0.2 [−0.5, 0.8]

6 months 2.0 1.1 2.4 1.1 0.5 0.2 [−0.2, 1.2]

12 months 2.3 1.1 2.1 1.3 −0.2 0.3 [−1.0, 0.5]

Meat and alternatives (servings per day) .156 .142

Baseline 2.3 1.0 2.0 1.0

3 months 2.1 0.8 2.0 1.0 0.1 0.2 [−0.5, 0.7]

6 months 2.2 0.9 2.4 0.8 0.3 0.2 [−0.3, 0.8]

12 months 1.9 0.6 2.3 0.8 0.5 0.1 [0.0, 0.9]

C-HEI score .303 .718

Baseline 61.0 10.6 57.6 14.5

3 months 62.0 14.6 63.8 13.9 3.6 3.1 [−5.3, 12.5]

6 months 60.7 11.8 61.4 12.1 0.9 3.3 [−8.6, 10.4]

12 months 60.3 13.1 61.5 14.3 1.0 3.4 [−8.8, 10.8]

Note. At baseline, n = 38 in the control group and n = 41 in the BLOG group due to missing data for dietary variables; at 3 months, n = 36 in the control

group and n = 34 in the BLOG group due to missing data for dietary variables; at 6 months, n = 31 in the control group and n = 29 in the BLOG group due

to missing data for dietary variables; and at 12 months, n = 28 in the control group and n = 27 in the BLOG group due to missing values for dietary

variables. p values for time and group by time effects were tested against the null hypothesis of no difference between groups in adjusted mixed models.

All mixed models were adjusted for baseline value of the outcome variable. In addition, adjustment for potential covariates (total energy intake, maternal

age, education, family annual income, ethnicity, body weight, the number of children in their charge, the age of the child, and the body mass index z score

of the child) was considered only for covariates with p < .05 in mixed models.

Abbreviations: C-HEI, Canadian adaptation of the Healthy Eating Index; CI, confidence interval; SD, standard deviation; SE, standard error.
aLog-transformed data.
bFoods included in the milk and alternatives category include milk (evaporated, powered, skim, 1%, 2%, whole, chocolate, goat), fortified soy beverages,

yogurt and yogurt drinks, cheese, buttermilk, kefir, paneer, and pudding/custard (made with milk).
cWithin-group difference between 6 months and the 12-month follow-up with p < .05 (adjusted mean difference at 12 months, −1.2 serving per day; 95%

CI [−0.1, −2.3]).
dWithin-group difference between 6 months and the 12-month follow-up with p < .05 (adjusted mean difference at 12 months, −1.1 serving per day; 95%

CI [−0.04, −2.2]).
eWithin-group difference between 6 months and the 12-month follow-up with p < .05 (adjusted mean difference at 12 months, −1.0 serving per day; 95%

CI [−0.1, −1.9]).
fWithin-group difference between 3 months and the 12-month follow-up with p < .05 (adjusted mean difference at 12 months, −0.8 serving per day; 95%

CI [−0.03, −1.5]).
gBetween-group difference with p < .05.
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TABLE 3 Intakes of food groups included in Canada's Food Guide and scores of the Canadian adaptation of the Healthy Eating Index in
preschool- and school-aged children of mothers randomised in the control group (n = 42) and the intervention group exposed to an evidence-
informed healthy eating blog (n = 42) at baseline, during (3 months), after the 6-month dietary intervention (6 months), and 6 months post-
intervention (12 months)

Control group BLOG group Difference BLOG vs. control Time effect Group × time interaction

Mean SD Mean SD Adjusted means SE 95% CI p value p value

Vegetables and fruit (servings per day) .293 .601

Baseline 5.0 2.0 5.1 2.3

3 months 5.7 2.8 5.8 2.6 0.0 0.6 [−1.7, 1.7]

6 months 5.8 2.6 6.0 3.0 0.1 0.6 [−1.6, 1.9]

12 months 5.7 2.8 5.1 1.7 −0.6 0.6 [−2.5, 1.3]

Vegetables and fruit, excluding fruit juice (servings per

day)

.351 .643

Baseline 4.3 2.2 4.2 2.1

3 months 4.5 2.1 4.9 2.4 0.3 0.5 [−1.1, 1.8]

6 months 4.9 2.2 5.2 2.7 0.2 0.5 [−1.3, 1.7]

12 months 4.7 2.2 4.6 1.7 −0.3 0.5 [−1.9, 1.3]

Vegetables (servings per day)a .215 .836

Baseline 2.7 1.8 2.4 1.9

3 months 2.6 1.4 2.6 1.6 0.1 0.4 [−1.0, 1.2]

6 months 3.0 1.8 3.3 2.0 0.4 0.4 [−0.7, 1.5]

12 months 2.7 1.4 2.7 1.1 0.0 0.4 [−1.3, 1.2]

Fruits (servings per day)a .178 .979

Baseline 2.3 1.1 2.7 1.5

3 months 3.1 2.2 3.1 2.0 −0.2 0.4 [−1.5, 1.0]

6 months 2.9 2.2 2.7 1.5 −0.3 0.5 [−1.7, 1.0]

12 months 3.0 2.3 2.5 1.2 −0.6 0.5 [−2.0, 0.8]

Whole fruits (servings per

day)a
.634 .452

Baseline 1.6 1.0 1.9 1.2

3 months 2.0 1.5 2.3 1.6 0.1 0.3 [−0.8, 1.1]

6 months 2.0 1.5 1.9 1.3 −0.3 0.3 [−1.2, 0.7]

12 months 2.0 1.4 1.9 1.2 −0.2 0.4 [−1.3, 0.8]

Fruit juice (servings per day)a .142 .337

Baseline 0.7 0.8 0.8 1.0

3 months 1.1 1.5 0.8 1.2 −0.4 0.3 [−1.1, 0.4]

6 months 0.9 1.4 0.8 1.0 0.0 0.3 [−0.8, 0.8]

12 months 1.0 1.3 0.5 0.9 −0.3 0.3 [−1.2, 0.6]

Grain products (servings per

day)

.904 .259

Baseline 5.3 2.6 4.8 2.0

3 months 5.2 2.1 4.6 2.3 −0.7 0.5 [−2.2, 0.8]

6 months 4.9 2.0 4.6 2.3 −0.4 0.5 [−1.9, 1.2]

12 months 4.8 2.0 5.3 2.2 0.5 0.6 [−1.2, 2.2]

Whole grain products (servings per day)a .939 .904

Baseline 1.3 1.5 1.1 1.5

3 months 1.5 1.5 0.9 1.3 −0.5 0.3 [−1.5, 0.4]

6 months 1.3 1.4 1.1 1.2 −0.3 0.3 [−1.3, 0.6]

12 months 1.4 1.3 1.4 1.3 −0.2 0.4 [−1.3, 0.9]
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behaviours and curiosity about the content of the blog (Brouwer

et al., 2009) and, in turn, may increase the efficacy of blog-delivered

healthy eating interventions. In contrast, posting comments on the

blog did not predict healthier dietary patterns in mothers. Abstention

from posting comments on healthy eating blogs is common

(Bissonnette-Maheux et al., 2015; Caplette et al., 2017; Partridge

et al., 2015), and it is not necessarily representative of lower motiva-

tion levels to improve dietary behaviours. Indeed, a myriad of factors

influences the motivations to actively participate in online communi-

ties by posting comments, such as group identity and individual per-

sonality traits (Sun, Rau, & Ma, 2014). It was beyond the scope of this

study to explore these factors.

Vandelanotte and colleagues (C. Vandelanotte et al., 2018; C.

Vandelanotte & Maher, 2015) have argued that ecological study

designs are essential to examine how digital health interventions work

in real life or ecologically valid settings outside of controlled research

environments. Nowadays, an increasing number of RDs write healthy

eating blogs available to the public to disseminate evidence-based

nutrition knowledge and showcase healthy foods and recipes on social

media (Dietitians of Canada, 2018; Helm & Fromm, 2018; Mortensen

& Ferguson, 2016). It is possible that mothers who follow RD bloggers

for a sustained period of time (e.g., for one or several years), even if it

is not on a regular basis, could become more empowered to try new

foods and make healthy changes in their family's diet. Future studies

should examine the mechanisms of the effects of exposure to healthy

eating blogs on long-term healthy dietary patterns such as potential

collection of small changes in psychological constructs predicting

behaviour change such as nutritional knowledge, attitude, self-effi-

cacy, and motivation.

Lastly, findings from logistic regression analysis gave some

insights regarding potentially effective strategies to include in future

interventions aiming to improve maternal and child diet. Self-efficacy

and positive attitude towards family meal planning as well as some

food conceptualisation skills, such as reducing the fat and sugar con-

tent of recipes to make them healthier, were associated with higher

likelihood of healthier dietary patterns in mothers at follow-up includ-

ing the consumption of at least five servings per day of vegetables

and fruit and the consumption of at least two servings per day of milk

and alternatives. Involvement of children in household food activities,

such as participating in grocery shopping and helping prepare meals,

were associated with higher likelihood of better diet quality in chil-

dren at follow-up. This is consistent with previous cross-sectional and

TABLE 3 (Continued)

Control group BLOG group Difference BLOG vs. control Time effect Group × time interaction

Mean SD Mean SD Adjusted means SE 95% CI p value p value

Milk and alternatives (servings per day)a,b .175 .093

Baseline 2.5 1.2 2.5 1.5

3 months 2.8 1.6 2.6 1.4 −0.3 0.3 [−1.2, 0.5]

6 months 2.6 1.3 3.0 1.8 0.4 0.3 [−0.5, 1.3]

12 months 2.7 1.6 2.1 1.4 −0.6 0.3 [−1.6, 0.4]

Meat and alternatives (servings per day) .070 .800

Baseline 1.5 1.0 1.5 1.0

3 months 1.4 0.9 1.5 0.8 0.0 0.2 [−0.6, 0.7]

6 months 1.6 0.8 1.9 1.1 0.2 0.2 [−0.5, 0.9]

12 months 1.6 1.2 1.8 1.2 0.0 0.3 [−0.7, 0.8]

C-HEI scoreb .134 .544

Baseline 67.7 13.5 64.6 13.7

3 months 69.4 11.3 67.5 13.8 −1.6 3.0 [−10.1, 7.0]

6 months 68.3 10.8 71.4 13.3 3.0 3.1 [−6.0, 12.0]

12 months 65.5 15.6 66.3 14.5 −0.2 3.3 [−9.8, 9.3]

Note. At baseline, n = 42 and n = 42 in the control group and in the BLOG group, respectively; at 3 months, n = 34 in the control group and n = 33 in the

BLOG group due to missing data for dietary variables; at 6 months, n = 31 in the control group and n = 30 in the BLOG group due to missing data for

dietary variables; and at 12 months, n = 29 in the control group and n = 25 in the BLOG group due to missing data for response variables. p values for time

and group by time effects were tested against the null hypothesis in adjusted mixed models. All mixed models were adjusted for baseline value of the

outcome variable and experimental phases. In addition, adjustment for potential covariates (total energy intake, maternal age, education, family annual

income, ethnicity, body weight, the number of children in mothers' care, the age of the child, and the body mass index z score of the child) was considered

only when covariates were shown to be significant at p < .05 in mixed models.

Abbreviations: C-HEI, Canadian adaptation of the Healthy Eating Index; CI, confidence interval; SD, standard deviation; SE, standard error.
aLog-transformed data.
bFoods included in the milk and alternatives category include milk (evaporated, powered, skim, 1%, 2%, whole, chocolate, goat), fortified soy beverages,

yogurt and yogurt drinks, cheese, buttermilk, kefir, paneer, and pudding/custard (made with milk).
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TABLE 4 Associations between self-perceived meal planning skills and attitude, meal preparation habits, food conceptualisation skills,
engagement with the blog and the consumption of vegetables and fruit and milk and alternatives, and scores of the Canadian adaptation of the
Healthy Eating Index (C-HEI) at follow-up (12 months) in the 84 mothers of children aged between 2 and 12 years old randomised in the study

Mothers dietary intakes at 12 months

Vegetables and fruit consumption,
≥5 servings per day

Milk and alternatives consumption,
≥2 servings per day Diet quality, C-HEI ≥ 61.2

Unadjusted Adjusteda Unadjusted Adjusteda Unadjusted Adjusteda

OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Meal planning skills and attitude

Feels competent planning family meal

No 1.0 1.0 1.0 1.0 1.0 1.0

Yes 3.7 [1.0, 14.1] 4.3 [0.9, 21.5] 4.8* [1.3, 17.4] 18.8b** [2.6, 137.4] 0.5 [0.1, 1.7] 1.1 [0.2, 5.5]

Enjoys planning family meals

No 1.0 1.0 1.0 1.0 1.0 1.0

Yes 2.8 [0.8, 9.8] 5.8* [1.2, 29.6] 1.8 [0.5, 5.8] 5.9* [1.1, 32.1] 0.6 [0.2, 2.1] 1.1 [0.2, 4.7]

Plans enough vegetables and fruits for meal preparation

No 1.0 1.0 1.0 1.0 1.0 1.0

Yes 2.6 [0.5, 14.4] 2.7 [0.4, 17.9] 2.2 [0.5, 10.3] 4.4 [0.6, 32.4] 0.4 [0.1, 2.4] 0.2 [0.0, 2.0]

Meal preparation habits

Cooks from mostly whole/basic ingredients

No 1.0 1.0 1.0 1.0 1.0 1.0

Yes 2.0 [0.5, 7.8] 1.8 [0.4, 9.3] 2.3 [0.6, 8.5] 4.0 [0.7, 22.8] 3.3 [0.9, 12.6] 4.1 [0.7, 25.0]

Food conceptualisation skills

Has adjusted a recipe to make it healthier by reducing its salt content

No 1.0 1.0 1.0 1.0 1.0 1.0

Yes 0.7 [0.2, 2.2] 0.6 [0. 2, 2.2] 0.9 [0.3, 2.8] 0.8 [0.2, 3.2] 1.0 [0.4, 2.8] 0.9 [0.3, 3.0]

Has adjusted a recipe to make it healthier by reducing its fat content

No 1.0 1.0 1.0 1.0 1.0 1.0

Yes 1.5 [0.5, 4.2] 1.6 [0.5, 5.3] 4.2* [1.4, 13.0] 6.3* [1.5, 25.9] 1.6 [0.6, 4.1] 1.7 [0.6, 5.0]

Has adjusted a recipe to make it healthier by reducing its sugar content

No 1.0 1.0 1.0 1.0 1.0 1.0

Yes 1.1 [0.3, 3.6] 1.2 [0.3, 5.0] 3.2 [0.9, 10.9] 3.1 [0.7, 14.4] 3.3* [1.3, 8.3] 3.7* [1.2, 11.1]

Has adjusted a recipe to make it healthier by adding whole grains

No 1.0 1.0 1.0 1.0 1.0 1.0

Yes 1.2 [0.4, 3.5] 1.1 [0.3, 3.5] 1.1 [0.4, 3.1] 1.1 [0.3, 3.8] 0.9 [0.4, 2.4] 1.3 [0.4, 3.8]

Has adjusted a recipe to make it healthier by adding more vegetables and fruits

No 1.0 1.0 1.0 1.0 1.0 1.0

Yes 1.1 [0.3, 3.3] 1.0 [0.2, 4.0] 1.1 [0.3, 3.3] 0.6 [0.1, 2.7] 1.4 [0.6, 3.5] 1.5 [0.5, 4.3]

Engagement with the blogc

Frequency of logins on the blog

< 25.5 1.0 1.0 1.0 1.0 1.0 1.0

≥ 25.5 0.9 [0.2, 4.4] 0.1 [0.0, 3.3] 0.5 [0.1, 2.2] 0.0 [<0.001, 1.3] 2.1 [0.5, 8.8] 8.5* [1.0, 74.0]

Frequency of posted comments on the blog

< 3.5 1.0 1.0 1.0 1.0 1.0 1.0

≥ 3.5 1.4 [0.3, 6.6] 0.1 [0.0, 7.2] 1.2 [0.3, 5.6] 1.4 [0.1, 20.9] 2.1 [0.5, 8.8] 4.9 [0.6, 40.0]

(Continues)
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intervention studies showing positive associations between children's

involvement in those activities and healthy eating such as higher con-

sumption of vegetables (van der Horst, Ferrage, & Rytz, 2014), fruits

(Lavelle et al., 2016), diet quality (Chu, Storey, & Veugelers, 2014),

and willingness to try unfamiliar foods containing vegetables (Allirot,

Maiz, & Urdaneta, 2018). Given that children primarily learn to cook

with their mothers (Lavelle et al., 2016), future social media-delivered

interventions that are specifically designed to improve hands-on food

and cooking skills of mothers should be investigated as potential

public health strategies to promote sustained healthy eating among

families.

4.1 | Limits of the research

This study was subject to some limitations that must be acknowl-

edged. First, the small sample size, consequent to longer delays than

expected in recruiting eligible mothers, may have limited the ability to

TABLE 4 (Continued)

Mothers dietary intakes at 12 months

Vegetables and fruit consumption,
≥5 servings per day

Milk and alternatives consumption,
≥2 servings per day Diet quality, C-HEI ≥ 61.2

Unadjusted Adjusteda Unadjusted Adjusteda Unadjusted Adjusteda

OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Posted at least one comment on the blog

No 1.0 1.0 1.0 1.0 1.0 1.0

Yes 0.3 [0.0, 1.7] 0.1 [0.0, 4.3] 0.9 [0.1, 5.6] 2.4 [0.1, 40.4] 3.5 [0.6, 21.2] 5.2 [0.4, 63.2]

Abbreviations: CI, confidence interval; OR, odds ratio.
aResults for multivariate logistic (n = 46 due to missing data for the response or explanatory variables) adjusted for age of the mother, family living status,

education, ethnicity, annual family income, working status, the number of children in their care, and the age of the child.
bUse estimate with caution because of high variability in the coefficient of variation.
cBLOG group only, n = 27 for univariate analyses and n = 26 for multivariate analyses due to missing data for the response or explanatory variables.
*p < .05.; **p < .01.

TABLE 5 Associations between involvement of children in household food activities and consumption of vegetables and fruit and milk and
alternatives and scores of the Canadian adaptation of the Healthy Eating Index (C-HEI) at follow-up (12 months) in 2- to 12-year-old children of
the 84 mothers randomised in the study

Children dietary intakes at 12 months

Vegetables and fruit consumption,
≥5 servings per day

Milk and alternatives consumption,
≥2 servings per day Diet quality, HEI ≥ 66.75

Unadjusted Adjusteda Unadjusted Adjusteda Unadjusted Adjusteda

OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Children involvement in household food activities

Make suggestions to family meals

No 1.0 1.0 1.0 1.0 1.0 1.0

Yes 2.5 [0.4, 15.4] 4.0 [0.3, 58.8] 0.9 [0.1, 5.5] 1.0 [0.1, 8.0] 2.8 [0.5, 17.3] 3.2 [0.3, 31.2]

Participate in grocery shopping

No 1.0 1.0 1.0 1.0 1.0 1.0

Yes 2.0 [0.6, 6.5] 1.5 [0.4, 6.2] 1.4 [0.4, 4.6] 2.8 [0.6, 13.1] 3.5* [1.0, 11.8] 1.7 [0.4, 8.6]

Help prepare meals

No 1.0 1.0 1.0 1.0 1.0 1.0

Yes 1.1 [0.3, 3.7] 0.8 [0.2, 3.0] 2.1 [0.6, 7.3] 2.1 [0.5, 8.7] 2.9 [0.9, 9.8] 7.3* [1.2, 45.8]

Prepare meals or cook foods by themselves

No 1.0 1.0 1.0 1.0 1.0 1.0

Yes 0.9 [0.3, 3.0] 1.2 [0.3, 5.3] 1.7 [0.5, 6.1] 1.6 [0.4, 7.3] 0.7 [0.2, 2.4] 1.9 [0.4, 9.6]

Abbreviations: CI, confidence interval; OR, odds ratio.
aResults for multivariate logistic (n = 45 due to missing data for the response or explanatory variables) adjusted for age of the mother, family living status,

education, ethnicity, annual family income, working status, the number of children in their care, and the age of the child.
*p < .05.
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draw conclusions regarding the acute and long-term effectiveness of

the blog to improve mothers' and children's diet. Second, blog engage-

ment was measured with usage metrics alone (i.e., total number of

logins and postings of comments) and thus cannot capture the multi-

dimensional aspect of this construct (Perski, Blandford, West, &

Michie, 2017; Short et al., 2018). A qualitative assessment of mothers'

perceptions and experience with the blog could have helped increase

the understanding of facilitators and barriers regarding their use of

the blog and complement study findings regarding the associations

between blog use and dietary behaviour changes. Lastly, the study

sample was mostly composed of highly educated and socioeconomi-

cally advantaged Caucasian mothers. Given the growing popularity of

social media use among a wide range of demographic groups (Smith &

Anderson, 2018), further research is needed to determine if healthy

eating blogs could be an effective knowledge translation strategy to

improve the diet of socioeconomically disadvantaged and ethnically

heterogeneous populations.

5 | CONCLUSIONS

In conclusion, this study found no evidence of any long-term differ-

ences in dietary intakes, body weight, and food-related behaviours in

mothers exposed to a 6-month blog-delivered healthy eating inter-

vention written by an RD at a dose of one post per week and their

children compared with a control condition as assessed 6 months fol-

lowing the end of the intervention. However, some individual factors

predicting better adherence to dietary recommendations and higher

diet quality in mothers and children, such as self-efficacy and positive

attitude towards family meal planning as well as involvement of chil-

dren in meal preparation, were identified. Other studies will be

needed to examine the impact of using healthy eating blogs during

longer periods of time and at a higher dose of exposure, in ecologically

valid settings where they coexist alongside various nutrition influ-

ences available online and in the food environment, and to investigate

the mechanisms of their effects on the maintenance of healthy dietary

changes.
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