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Abstract: Web-based digital interventions may play a central role for health promoting strategies
in the first “1000 days”, from conception through the first 2 years of life. We developed a web
platform providing evidence-based recommendations in the first 1000 days through short videos,
and we studied engagement by users from preconception through parenthood in the second year
of life. We described the access to videos by topic and used a multilevel model to explore the user
characteristics associated with access to the video recommendations. Overall, breastfeeding, physical
activity and nutrition were the most popular topics (normalized views: 89.2%, 87.2% and 86.4%
respectively), while content on paternal health and smoking and alcohol was less engaging (37.3%
and 42.0%). Nutrition content was the most viewed in the preconception period and during the first
two trimesters of pregnancy. Nutrition and breastfeeding were also the most popular topics for users
with children less than 2 years old. Higher levels of health literacy were associated only with child
health content. The study findings indicate that digital strategies should be adapted according to
the time period in the first 1000 days. Alternative digital promotion strategies for the less engaging
topics should be considered.

Keywords: 1000 days; digital communication; innovation

1. Introduction

The “first 1000 days” refers to a crucial period of a child’s life, starting from conception
through the first 2 years of life [1,2]. Research has shown that during this period, a variety
of health-promoting actions, including interventions aimed at improving behaviours, and
optimisation of therapy for parents’ underlying conditions, can establish the foundations
for optimal health, growth and neurodevelopment across the lifespan of their offspring [3].

The existing evidence regarding the efficacy of health interventions in the first 1000 days
includes actions addressing several health areas (alcohol, smoking, nutrition, physical
activity, folic acid supplementation), targeting multiple subjects (parents and/or child)
and taking place during different time periods (preconception, children under 2 years
of age) [4–7]. Therefore, the systematic implementation of these interventions requires
multiple complementary strategies to efficiently reach the right targets at the right time.

Health promoting strategies in the first 1000 days are usually implemented through
in-person recommendations during medical encounters and information campaigns for
the general public [8]. Ideally, in person counselling should cover a wide range of topics
with many details that would require multiple encounters of reasonable length. An optimal
implementation of these recommendations, however, is far from being achieved, mainly
due to time constraints, leaving enormous room for improvement and a potential for
positively affecting population health.

As of January 2022, in Italy, there were about 50 million Internet users, representing
over 84% of the total population [9]. The percentage of people in Italy using the web to
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seek medical and health information has constantly increased in the past few years [10]
and the Internet was detected as the most common source for this purpose also during the
COVID-19 crisis [11]. As highlighted by the COVID-19 pandemic [12], web-based digital
interventions may play an important role in providing information to the general public
regarding the first 1000 days, which complement the existing strategies to support families
in adopting healthy behaviours and making appropriate decisions for their health [13–15].
In addition, digital interventions may be tailored to target specific profiles, thus reducing
the background noise of information overload.

Nearly 90% of parents globally use the web to learn about their pregnancy or child’s
health [16–19]. The most common searches by mothers during pregnancy are regarding
foetal development, nutrition and healthy lifestyles, pregnancy complications and physical
symptoms (nausea, pain and bleeding), stages and physiology of childbirth, child sleep
and breast or formula feeding [13,16,17,19–22]. Right after birth, women tend to search
for online information on child health [22,23], mostly focusing on paediatric conditions,
diagnosis or treatment, parenting advice [24] or general health topics, such as paediatric
nutrition or development [23].

Unfortunately, it is known that online health content is not always valid or evidence-
based [25,26]. Since the information found on the web may be poor and inaccurate, it is
likely that it may not have a positive impact on parents’ behaviour [25]. For this reason,
strategies to improve the quality of online information related to preconception, pregnancy
and child health should be considered [25].

In 2019, the Italian Ministry of Health issued a document which included a collection of
recommendations based on the existing evidence regarding health promoting actions in the
first 1000 days [27]. Based on this document, we developed a web platform which hosted
short videos on topics relevant to health promoting actions with the aim of providing digital,
evidence-based recommendations during the first 1000 days to the general public. We
collected information on the engagement with different topics and analysed visitor profiles.

The objective of this study is to describe the characteristics and the interactions of users
engaged in a web platform providing evidence-based video recommendations on health
topics from preconception through the first 1000 days. In addition, we aim to investigate
the determinants of engagement with specific topics, including health literacy (HL) level
and sociodemographic information.

2. Materials and Methods
2.1. Setting

The Bambino Gesù Children’s Hospital is a large paediatric research hospital located
in Rome, Italy. The hospital is engaged in several digital information projects on health
promotion for child health. Digital multimedia content is offered on the web page of the
hospital and on social media. Digital content is offered in Italian only and the reach is
approximately 3 million people per week. Web visitors and social media followers include
people from across the entire country.

2.2. Platform Development

A brand-new web platform for this project was developed by a multidisciplinary
group including paediatricians, epidemiologists, nutritionists, IT engineers and digital
communication experts. Development of the content was based on a comprehensive
review of existing evidence issued by the Italian Ministry of Health [27]. We extracted
18 recommendations from those targeting the general public and invited scientific experts
in those fields to give a short talk that was video recorded with professional standards.
Evidence-based recommendations were explained in plain language and with a positive
communication style.

The list of the recommendations, the corresponding videos and the target audience
are illustrated in Table 1. A total of 44 videos were uploaded to the platform (examples
of the videos are shown in Table S1). As the number of videos was not similar across the
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different topics, the number of views for each topic was normalized dividing the number
of views by the number of videos.

Table 1. List of recommendations translated into videos.

Topic N◦ of Videos Recommendation Preconception
Period Pregnancy Child

Nutrition 12

Adopting a normocaloric diet M, F M M, F
Eating 5 servings of fruits and vegetables per day M, F M M, F

Eating 2–3 servings of seafood per week M, F M M, F
Maintaining an appropriate BMI M, F M

Breastfeeding 6

Starting breastfeeding as early as possible M M
Maintaining exclusive breastfeeding at least up to

6 months M M

Maintaining breastfeeding after introducing solids M

Physical activity 5
Engaging in regular physical activity M, F M

Being physically active throughout the day M, F

Smoke, alcohol and
recreational drugs 2

Avoiding smoking M, F M
Avoiding drinking alcohol M, F M

Pharmaceuticals 6
Using pharmaceuticals and medications appropriately M, F M

Taking folic acid supplementation M M

Child health 10
Being appropriately immunized M, F

Delaying the introduction of technologies M, F

Paternal health 3
Male fertility F

Avoiding smoking and alcohol F
Avoiding recreational drugs and doping F

F, father; M, mother.

Access to the web platform was granted by a free subscription requiring registration
with an email address and an acknowledgement of informed consent (Figure S1). The
platform was promoted through social networks of the Bambino Gesù Children’s Hospital
and other local maternal health communities.

2.3. Subjects and Study Design

Prior to the registration, all participants signed an electronic informed consent regard-
ing data protection and data treatment. After this first step, participants confirmed their
registration by email and filled in a questionnaire including sociodemographic information
as well as a specific section which evaluated their HL level. We also recorded whether
the user was planning a pregnancy, the gestational age if experiencing a pregnancy, or
whether they had a child younger than 24 months. Users neither planning a pregnancy, nor
experiencing a pregnancy nor having children in the first 2 years of life were also included.
After completing the questionnaire, users were allowed to browse the website and the
video content. Searches for specific information were facilitated by a search query system
on the home page which allowed users to seek video according to relevant time period
categories (preconception, pregnancy, post-partum) and topic.

We monitored the web analytics for each video in the period from October 2019 to
June 2022 to evaluate how frequently each video was sought out.

2.4. Health Literacy Evaluation

HL is a complex concept involving the ability to use and interpret texts, documents,
and numbers related to the healthcare environment. The questionnaire used in our study
consisted of a combination of two validated questionnaires [28,29]. An additional question
on “The ease of using information given by the physician to make decisions about the
pathology” was added. All the answers were based on a Likert scale.

Once the study was closed, we carried out an exploratory factor analysis using a
polychoric correlation matrix to take into account the ordinal nature of the score [30]. As
the six variables were loaded on one single factor with moderate factor loadings (range
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0.33–0.65), the unweighted individual scores were added to obtain the total HL score. The
acceptable ordinal reliability alpha (0.60) confirmed the internal consistency of the scale [30].
HL theoretical score ranged from 6 to 27, with higher values indicating a greater ability to
interpret and understand health information. We categorised the score in three different
levels (low, medium, high) based on the tertile distribution and this variable was used in
the analysis.

2.5. Statistical Analysis

We performed a descriptive analysis of the sociodemographic characteristics of users
and of their HL level. To describe the level of engagement in specific topics, we grouped the
videos into 7 categories as illustrated in Table 1. We then categorised users into 7 groups
according to the time period they belonged: preconception, first, second and third trimester
of pregnancy; parent of child less than 12 months of age or less than 24 months of age; and
an additional category for users not planning a pregnancy, not experiencing a pregnancy,
and not having children in the first 2 years of life, as a reference category. In case a user fell
into more than one category, the record was duplicated in order to include the subject in
both categories.

We developed a heatmap illustrating the absolute number of viewings for each video
in a certain topic by user category.

We also developed a multilevel logistic regression model to identify the user pro-
file characteristics associated with the access to at least one of the videos for each topic
(outcome). The model included the following variables as predictors: age (<31 years,
31–35 years, 36–40 years, >40 years), regional distribution (northern Italy, central Italy,
southern Italy and islands), graduate school degree (no, yes), civil status (unmarried,
married, living together, divorced), occupation (full-time, part-time, unemployed), health
professional (no, yes), time period (no plan/no pregnancy/no child/child >2 years; precon-
ception, first, second and third trimester of pregnancy; first and second year of life) and HL
score (low, medium, high). User IDs were included as a random effect in multilevel models.

Continuous variables were reported as mean and standard deviation or median and
interquartile range, as appropriate. Categorical variables were tabulated as frequencies
and percentages.

Data analysis was carried out using STATA 17 (StataCorp., College Station, TX, USA).
Graphical analysis was performed using Tableau 2020.3 (Seattle, WA, USA).

3. Results
3.1. Users

A total of 187,243 people accessed the web page of the platform and 1569 (0.84%) signed
the informed consent. Of those, 270 participants were excluded for the following reasons:
9 did not complete the HL questionnaire, 120 did not provide their socio-demographic data,
109 did not confirm their participation by email, and 32 requested to withdraw from the
study and delete their data.

The final analysis was therefore performed on data from the 1299 users who fully
registered on the platform. The majority were Italian (n = 1261, 97.1%) and female (n = 1240,
95.5%) and their age ranged from 20 to 66 years. Users’ characteristics are shown in Table 2.
Out of the total participants, 380 were parents of children <2 years old (28.3%), 257 were
parents of children <1 year old (19.2%), 149 were expectant parents in the first trimester
(11.1%), 177 were expectant parents in the second trimester (13.2%), 171 were expectant
parents in the third trimester (12.7%), 97 users were planning a pregnancy (7.2%) and
111 were neither planning a pregnancy, nor experiencing a pregnancy, nor having children
in the first 2 years of life or having no children at all (8.3%), and Table S2 shows the
characteristics of this group, which was used as reference category in the analysis.
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Table 2. Users sociodemographic characteristics (n = 1299).

Characteristics n (%)

Nationality (Italian) 1261 (97.1)

Gender (female) 1240 (95.5)

Age (median, IQR) 35.0 (32.0–39.0)

Age group
≤30 years 225 (17.3)
31–35 years 468 (36.0)
36–40 years 401 (30.9)
>40 years 205 (15.8)

Region
Northern Italy 422 (32.5)
Central Italy 594 (45.7)
Southern Italy and Islands 283 (21.8)

Civil status
Unmarried 168 (12.9)
Married 769 (59.2)
Living together 348 (26.8)
Divorced 14 (1.1)

Educational level
Secondary school degree or less 26 (2.0)
High school degree 306 (23.6)
Graduate school degree 967 (74.4)

Occupation
Full-time professional 854 (65.7)
Part-time professional 207 (15.9)
Unemployed 238 (18.3)

Health professional (yes) 308 (23.7)
Values are expressed as number and percentage (n (%)) for categorical variables and median and IQR (M (IQR))
for continuous variables.

3.2. Health Literacy

Users showed an HL score of 19.74 ± 3.04 (range: 11–27), with a normal distribution.
In particular, 462 (35.6%) scored “low”, 469 (36.1%) scored “medium” and 368 (28.3%)
scored “high” levels of HL. The percentages of answers to each question are shown in
Table S3. Users with high health literacy levels also had a high education level or were
health professionals.

3.3. Videos

The videos had 3417 views. Figure 1 shows the frequency of views by user category
for the videos included in each of the health topics through a heatmap, and Table 3 shows
the normalized number of views adjusted for the number of videos in each topic.

The level of completeness in watching the videos varied from 31% to 66%. The most
frequently viewed videos were those regarding nutrition (Figure 1) with a peak for users in
the second trimester of pregnancy regarding the general aspects of diet in pregnancy and for
users planning a pregnancy regarding diet in the preconception period. A high engagement
with nutrition recommendations was also evident for users with children less than 2 years
of age. The engagement with breastfeeding recommendations (panel B) started to increase
in the second trimester of pregnancy and was highest during the first year of life of the child.
Regarding physical activities, users were most engaged with recommendations in the first
and second trimesters of pregnancy, with a progressive decline thereafter. Videos including
recommendations regarding smoking and drinking alcohol were viewed less frequently
than the others. While information regarding pharmaceuticals in pregnancy were mostly
accessed in the first and second trimester, information on folic acid was rarely viewed.
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Topics relevant to child health started to be viewed in the second trimester of pregnancy,
the frequency decreased in the third trimester and increased again after birth. Finally,
topics relevant to paternal health were rarely viewed. Users not planning a pregnancy, not
experiencing a pregnancy or without a child less than 24 months of age rarely accessed
any information.

Figure 1. Absolute frequency of video views by topic and users’ category. Ref: not planning a
pregnancy, not experiencing a pregnancy, and not having children in the first 2 years of life; Pre:
planning for pregnancy; 1st: expectant parents first trimester; 2nd: expectant parents second trimester;
3rd: expectant parents third trimester; 1 year: parents of children <1 year; 2 year: parents of children
<2 years.

Table 3. Normalized number of views by topic.

Topic Number of Videos Number of Views Normalized Views

Nutrition 12 1037 86.4
Breastfeeding 6 535 89.2

Physical Activity 5 436 87.2
Smoking, alcohol and

recreational drugs 2 84 42.0

Pharmaceuticals 6 378 63.0
Child health 10 837 83.7

Paternal health 3 112 37.3
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Table 4 shows the results of the multilevel logistic regression model for the variable
“period” in which users not planning a pregnancy, not experiencing a pregnancy, and
not having children in the first 2 years of life were the reference category. Users in the
preconception period and in the first two trimesters of pregnancy showed to be signif-
icantly more engaged with videos about nutrition and pharmaceuticals. Additionally,
physical-activity-related content was accessed particularly by women in the first and sec-
ond trimesters. Videos on paternal health, while not often accessed, were most frequently
viewed by those in the preconception period. Pregnant women in the third trimester and
parents seem to be the least engaged groups in all these topics, and actually they resulted
in being significantly less engaged with videos related to smoking, alcohol and recreational
drugs than the comparison group.

Table 4. Association between users’ time period and video topics.

Nutrition Breastfeeding Physical
Activity

Smoke,
Alcohol and
Recreational

Drugs

Pharmaceuticals Child Health Paternal
Health

Period

Preconception 9.4 (2.5–35.8) 0.6 (0.1–2.3) 3.1 (0.7–14.0) 1.0 (0.4–2.6) 13.8 (2.0–95.8) 0.9 (0.2–3.3) 4.0 (1.6–10.1)
1st trimester 4.8 (1.4–15.9) 0.9 (0.2–3.0) 8.3 (2.0–35.2) 1.0 (0.4–2.4) 24.6 (3.7–63.9) 0.9 (0.3–2.9) 2.1 (0.9–5.2)
2nd trimester 7.0 (2.1–23.4) 2.6 (0.8–8.8) 9.2 (2.2–38.8) 0.9 (0.3–2.3) 9.7 (1.7–57.3) 2.7 (0.8–8.7) 1.9 (0.7–4.9)
3rd trimester 0.8 (0.3–2.6) 2.3 (0.7–7.5) 0.7 (0.2–2.8) 0.3 (0.1–0.8) 1.5 (0.3–7.9) 1.6 (0.5–5.0) 0.9 (0.3–2.5)
1 year of life 0.4 (0.1–1.2) 2.6 (0.8–8.1) 0.4 (0.1–1.6) 0.3 (0.1–0.9) 0.4 (0.1–2.1) 2.2 (0.7–6.7) 1.1 (0.4–2.7)
2 years of life 1.1 (0.4–3.2) 0.5 (0.2–1.6) 0.6 (0.2–2.1) 0.2 (0.1–0.5) 0.5 (0.1–2.1) 1.4 (0.5–4.0) 0.4 (0.1–1.1)

Multilevel logistic regression model. The model is also adjusted for age, region, educational level, civil status,
occupation, health professional, health literacy score. (Ref: No child/child >2 years/No preg/No plan). Values are
expressed as odds ratios and 95% confidence intervals (OR (CI 95%)). Statistical significance for p < 0.05 (in bold).

Independently from the time period in the first 1000 days, healthcare workers were
3.46 (C.I.: 1.40–8.54) times more engaged with pharmaceutical topics compared to other
users. Moreover, users from southern Italy were less engaged with breastfeeding topics
(OR: 0.44; C.I.: 0.21–0.95), while physical activity contents was less popular among unem-
ployed users (OR: 0.37; C.I.: 0.15–0.91). Finally, users older than 40 years showed a higher
engagement with information on child health than those under 30 (OR: 2.71; C.I.: 1.09–6.70)
as well as users with a medium HL score compared to those with a low HL score (OR: 2.05;
C.I.: 1.12–3.75). Results are shown in Table S4.

4. Discussion

We found that the engagement of users who are offered evidence-based recommen-
dations on health promotion on a digital platform significantly varies over the different
time periods of the first 1000 days. We observed that the most engaging topics were breast-
feeding, physical activity, and nutrition, while smoking, alcohol and recreational drugs
and paternal health were the least popular topics. Compared with users not experiencing
a pregnancy or parents of children younger than 2 years, users were most engaged with
medication treatments from preconception through the second trimester of pregnancy, as
well as nutrition and physical activity in the same time frame. The attention for paternal
health was higher than the comparison group in the preconception period. On the other
hand, the engagement for content regarding alcohol, smoking and recreational drugs was
significantly lower than the comparison group from the third trimester of pregnancy on-
ward. These patterns may be helpful to identify different levels of engagement by topic
and adapt communication strategies.

We also found that digital content on the promotion of health in the first 1000 days
provided online is attractive to a public with a high educational level and with a high HL
level. Most participants in our study had a university degree and were mostly employed.
Moreover, the majority of participants were women of reproductive age, consistent with
the mean age of pregnant women expecting their first child in Italy [31]. This result is
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consistent with other studies indicating that proxy seekers of information on the web tend
to be women [32,33], even if it seems that parents’ gender has no influence on whether
they searched for health information for their child on the Internet. As previous studies
demonstrated that well-educated parents used the Internet to seek out information on their
children more than parents with a low-grade education [23], alternative communication
strategies should be considered for this population segment, including social networks.

The analysis of engagement of the study participants with digital content offers some
appealing insights. We analysed the frequency of access to digital content and the relative
engagement of users over the first 1000 days compared with a group not in the first 1000
days. While engaging with recommendations on lifestyles once pregnancy has started
is obviously strongly motivated by the responsibility for a new life, health-promoting
recommendations in the preconception period are still scarcely considered, although the
prevalence of risk factors for adverse pregnancy outcomes in the Italian population is
high [34]. Of note, only 7% of users in our study were planning a pregnancy, which is in
line with what was previously described regarding poor preconception care by women,
probably due to a general lack of valid information sources and awareness of preconception
health [8].

The number of views of videos on folic acid supplementation, smoking, and alco-
hol consumption was low and the relative engagement with content on these topics was
lower than the comparison group from the third trimester of pregnancy onward. Evi-
dence suggests that folic acid supplementation and avoiding smoking and alcohol in the
preconception period have a high impact on foetus and child health [3,35]. Apparently,
these topics were not recognized as important by participants in this study. Unfortunately,
data from the Italian National Health Institute showed that only one out of five (21.7%)
women took folic acid supplementation adequately before getting pregnant [36], as also
highlighted by studies directly interviewing Italian women [8,34]. Although we did not
collect information on these behaviours in our study, we underline how important it is
to reinforce recommendations on these interventions to prevent congenital defects, poor
intrauterine growth, and premature delivery [8,34].

Another undervalued area for health promotion is paternal health. Male fertility
may be affected by some behaviours that can be easily changed with the appropriate
recommendations [37] and deserve to be promoted with both parents. The number of male
participants in the study was low and it is likely that women may have searched for topics
more relevant to their own personal health. However, participants in the study showed a
higher engagement with content for this topic in the preconception period compared with
the comparison group.

Conversely, a strong engagement with proper diet and physical activity in pregnancy
has been observed in several studies investigating women’s informational needs in preg-
nancy [16,17,20,38] and is confirmed by our results. Of note, the engagement of participants
with content on these topics declined in the third trimester of pregnancy and was signif-
icantly low in unemployed users compared to workers. These findings confirm what is
already described in literature, associating an increased risk of lack of physical activity with
unemployment [39].

Breastfeeding was also a popular topic among participants in this study after delivery.
Although the WHO recommends exclusive (without any other solid or liquid) breastfeed-
ing for the first 6 months of life, in Italy only 23.6% of infants between 4 and 5 months
were exclusively breastfed from birth in 2019, with major differences between northern
(44.7%) and southern (16.6%) regions [40]. Since these figures are far from being ideal,
and considering are results confirming the scarce engagement of users from southern Italy
in breastfeeding recommendations, its promotion remains a priority. The use of digital
information resources in this respect may be considered in order to reach out to specific
geographical targets.

Finally, child health content referring to vaccinations and screen exposure resulted in
being significantly popular between older users with higher HL. In particular, exposure
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of children less than 2 years of age to smartphones and TV was an engaging topic. Data
available on digital technologies in Italy show that about 30% and 60% of parents allow their
smartphones to be used by their children younger than 1 or 2 years of age, respectively [41].
This is in strong contrast to the Italian Pediatric Society recommendation on media devices,
which strongly recommends against exposure for children under 2 [42], which should be
included in the guidelines for child health in the first 1000 days.

It is possible that topics such as breastfeeding and nutrition were most searched for
since little information is provided on these topics by health professionals, while parents
may need support since they can represent a day-to-day challenge. Conversely, other
topics may be searched for less frequently because users are already familiar with them.
Folic acid, alcohol and recreational drugs, for example, are topics that require simple and
easy to follow recommendations (supplementation or abstention) and on which awareness
campaigns have been largely promoted in the past few years.

All these findings show how a tool such as the one described in our study not only
provides evidence-based recommendations that may be in an accessible format but also
offers the possibility of monitoring the engagement by topic and user characteristics.
This information may be easily combined with epidemiological findings regarding the
prevalence of risk factors in the general population and inform tailored extended strategies
through other communication channels.

Our study has some strengths as well as limitations. To our knowledge, this is
the first study investigating the engagement with digital content on health promotion
recommendations in the first 1000 days, using a specifically designed and evidenced-
based platform. We were able to collect data on a large number of users, but since the
website required registration and profiling, we may have selected a highly educated
population. Additionally, although paternal health is an important pillar of prevention
in the preconception period, the engagement with this topic was low possibly due to the
small number of males participating in the study. Moreover, the available videos could not
cover all of the evidence-based recommendations and that could have influenced the users’
searches. Finally, we did not collect feedback from users, which could have been useful to
understand their thoughts on the platform and their specific needs, and we did not follow
them up to measure the impact of our intervention.

5. Conclusions

In conclusion, the results of our study suggest that digital strategies for promotion of
health in the first 1000 days may play a role that should be seriously considered by public
health agencies and should be recommended by health providers to their patients. In this
context, healthcare professionals should be actively involved in the conception and design
of communication tools to guarantee updated evidence-based materials. The findings of our
study indicate that digital strategies should also be adapted according to the time period in
the first 1000 days and can inform supplemental communication strategies for the highest
impact on public health. When developing digital health promoting strategies, it should
be taken into account that engagement with some topics may be low and that alternative
promotion strategies should be complemented. In this regard, search engine optimization
of specialized websites and the use of social networks may help to reach groups of different
age, sex and educational level with more finely tailored content. Further studies are needed
in order to investigate specific users’ needs and to involve men specifically, which is
fundamental in building an effective platform. Additionally, cohort studies are needed to
investigate the impact of digital health information on users’ behaviors.

Supplementary Materials: The following supporting information can be downloaded at:
https://www.mdpi.com/article/10.3390/ijerph20021329/s1, Table S1: Link to some of the videos
(one per topic); Table S2: Characteristics of the reference group: No child/child >2 years/No preg-
nancy/No planning a pregnancy (n = 111, age range 20–66 years); Table S3: Health Literacy Score’s
construction and percentage of answers for each question (n = 1299); Table S4: Association between
users’ characteristics and videos’ topic. Figure S1: (a) Website’s landing page; (b) Website’s registra-
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tion and consent form page; (c) Website’s homepage; (d) Screenshot from one of the video interviews
with graphics.
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4. Temel, S.; van Voorst, S.F.; Jack, B.W.; Denktaş, S.; Steegers, E.A.P. Evidence-Based Preconceptional Lifestyle Interventions.

Epidemiol. Rev. 2014, 36, 19–30. [CrossRef]
5. Shannon, G.D.; Alberg, C.; Nacul, L.; Pashayan, N. Preconception Healthcare and Congenital Disorders: Systematic Review of

the Effectiveness of Preconception Care Programs in the Prevention of Congenital Disorders. Matern. Child Health J. 2014, 18,
1354–1379. [CrossRef]

6. Hennessy, M.; Heary, C.; Laws, R.; van Rhoon, L.; Toomey, E.; Wolstenholme, H.; Byrne, M. The Effectiveness of Health
Professional-Delivered Interventions during the First 1000 Days to Prevent Overweight/Obesity in Children: A Systematic
Review. Obes. Rev. Off. J. Int. Assoc. Study Obes. 2019, 20, 1691–1707. [CrossRef]

7. Matvienko-Sikar, K.; Toomey, E.; Delaney, L.; Harrington, J.; Byrne, M.; Kearney, P.M. Choosing Healthy Eating for Infant Health
(CHErIsH) study team Effects of Healthcare Professional Delivered Early Feeding Interventions on Feeding Practices and Dietary
Intake: A Systematic Review. Appetite 2018, 123, 56–71. [CrossRef] [PubMed]

8. Bortolus, R.; Oprandi, N.C.; Rech Morassutti, F.; Marchetto, L.; Filippini, F.; Agricola, E.; Tozzi, A.E.; Castellani, C.; Lalatta, F.;
Rusticali, B.; et al. Why Women Do Not Ask for Information on Preconception Health? A Qualitative Study. BMC Pregnancy
Childbirth 2017, 17, 5. [CrossRef]

9. Internet Usage in Italy—Statistics & Facts. Available online: https://www.statista.com/topics/4217/internet-usage-in-italy/
#topicHeader__wrapper (accessed on 25 October 2022).

10. Share of Individuals in Italy Seeking Health Information Online from 2010 to 2021. Available online: https://www.statista.com/
statistics/1236784/italy-internet-users-seeking-health-information-online/ (accessed on 25 October 2022).

11. Vismara, M.; Vitella, D.; Biolcati, R.; Ambrosini, F.; Pirola, V.; Dell’Osso, B.; Truzoli, R. The Impact of COVID-19 Pandemic on
Searching for Health-Related Information and Cyberchondria on the General Population in Italy. Front. Psychiatry 2021, 12, 754870.
[CrossRef]

12. Durowaye, T.D.; Rice, A.R.; Konkle, A.T.M.; Phillips, K.P. Public Health Perinatal Promotion during COVID-19 Pandemic: A
Social Media Analysis. BMC Public Health 2022, 22, 895. [CrossRef] [PubMed]

13. Lagan, B.M.; Sinclair, M.; Kernohan, W.G. What Is the Impact of the Internet on Decision-Making in Pregnancy? A Global Study.
Birth 2011, 38, 336–345. [CrossRef] [PubMed]

14. Christensen, H.; Calear, A.L.; Andersson, G.; Thorndike, F.P.; Tait, R.J. Beyond Efficacy: The Depth and Diversity of Current
Internet Interventions. J. Med. Internet Res. 2012, 14, e92. [CrossRef] [PubMed]

15. Agricola, E.; Pandolfi, E.; Gonfiantini, M.V.; Gesualdo, F.; Romano, M.; Carloni, E.; Mastroiacovo, P.; Tozzi, A.E. A Cohort Study
of a Tailored Web Intervention for Preconception Care. BMC Med. Inform. Decis. Mak. 2014, 14, 33. [CrossRef]

https://thousanddays.org/
http://doi.org/10.1016/S0140-6736(07)61692-4
http://doi.org/10.1093/epirev/mxt003
http://doi.org/10.1007/s10995-013-1370-2
http://doi.org/10.1111/obr.12924
http://doi.org/10.1016/j.appet.2017.12.001
http://www.ncbi.nlm.nih.gov/pubmed/29225141
http://doi.org/10.1186/s12884-016-1198-z
https://www.statista.com/topics/4217/internet-usage-in-italy/#topicHeader__wrapper
https://www.statista.com/topics/4217/internet-usage-in-italy/#topicHeader__wrapper
https://www.statista.com/statistics/1236784/italy-internet-users-seeking-health-information-online/
https://www.statista.com/statistics/1236784/italy-internet-users-seeking-health-information-online/
http://doi.org/10.3389/fpsyt.2021.754870
http://doi.org/10.1186/s12889-022-13324-4
http://www.ncbi.nlm.nih.gov/pubmed/35513864
http://doi.org/10.1111/j.1523-536X.2011.00488.x
http://www.ncbi.nlm.nih.gov/pubmed/22112334
http://doi.org/10.2196/jmir.2206
http://www.ncbi.nlm.nih.gov/pubmed/22743601
http://doi.org/10.1186/1472-6947-14-33


Int. J. Environ. Res. Public Health 2023, 20, 1329 11 of 12

16. Sayakhot, P.; Carolan-Olah, M. Internet Use by Pregnant Women Seeking Pregnancy-Related Information: A Systematic Review.
BMC Pregnancy Childbirth 2016, 16, 65. [CrossRef]

17. Lima-Pereira, P.; Bermúdez-Tamayo, C.; Jasienska, G. Use of the Internet as a Source of Health Information amongst Participants
of Antenatal Classes. J. Clin. Nurs. 2012, 21, 322–330. [CrossRef]

18. Gao, L.; Larsson, M.; Luo, S. Internet Use by Chinese Women Seeking Pregnancy-Related Information. Midwifery 2013, 29, 730–735.
[CrossRef] [PubMed]

19. Huberty, J.; Dinkel, D.; Beets, M.; Coleman, J. Describing the Use of the Internet for Health, Physical Activity, and Nutrition
Information in Pregnant Women. Matern. Child Health J. 2013, 17, 1363–1372. [CrossRef] [PubMed]

20. D’Ambrosio, A.; Agricola, E.; Russo, L.; Gesualdo, F.; Pandolfi, E.; Bortolus, R.; Castellani, C.; Lalatta, F.; Mastroiacovo, P.;
Tozzi, A.E. Web-Based Surveillance of Public Information Needs for Informing Preconception Interventions. PLoS ONE 2015,
10, e0122551. [CrossRef]

21. Wexler, A.; Davoudi, A.; Weissenbacher, D.; Choi, R.; O’Connor, K.; Cummings, H.; Gonzalez-Hernandez, G. Pregnancy and
Health in the Age of the Internet: A Content Analysis of Online “Birth Club” Forums. PLoS ONE 2020, 15, e0230947. [CrossRef]

22. Bert, F.; Gualano, M.R.; Brusaferro, S.; De Vito, E.; de Waure, C.; La Torre, G.; Manzoli, L.; Messina, G.; Todros, T.; Torregrossa,
M.V.; et al. Pregnancy E-Health: A Multicenter Italian Cross-Sectional Study on Internet Use and Decision-Making among
Pregnant Women. J. Epidemiol. Community Health 2013, 67, 1013–1018. [CrossRef]

23. Kubb, C.; Foran, H.M. Online Health Information Seeking by Parents for Their Children: Systematic Review and Agenda for
Further Research. J. Med. Internet Res. 2020, 22, e19985. [CrossRef]

24. Bernhardt, J.M.; Felter, E.M. Online Pediatric Information Seeking among Mothers of Young Children: Results from a Qualitative
Study Using Focus Groups. J. Med. Internet Res. 2004, 6, e7. [CrossRef] [PubMed]

25. Agricola, E.; Gesualdo, F.; Pandolfi, E.; Gonfiantini, M.V.; Carloni, E.; Mastroiacovo, P.; Tozzi, A.E. Does Googling for Preconcep-
tion Care Result in Information Consistent with International Guidelines: A Comparison of Information Found by Italian Women
of Childbearing Age and Health Professionals. BMC Med. Inform. Decis. Mak. 2013, 13, 14. [CrossRef] [PubMed]

26. Daraz, L.; Morrow, A.S.; Ponce, O.J.; Beuschel, B.; Farah, M.H.; Katabi, A.; Alsawas, M.; Majzoub, A.M.; Benkhadra, R.; Seisa,
M.O.; et al. Can Patients Trust Online Health Information? A Meta-Narrative Systematic Review Addressing the Quality of
Health Information on the Internet. J. Gen. Intern. Med. 2019, 34, 1884–1891. [CrossRef]

27. Ministero della Salute. Tavolo tecnico in materia di tutela e promozione della salute nei primi 1000 giorni di vita: Dal concepimento
ai due anni di età. In Investire Precocemente in Salute: Azioni e Strategie nei Primi Mille Giorni di Vita; Documento di indirizzo per
genitori, operatori sanitari e policy maker, per la protezione e promozione della salute dei bambini e delle generazioni future;
Ministero della Salute: Rome, Italy, 2020.

28. Chew, L.D.; Bradley, K.A.; Boyko, E.J. Brief Questions to Identify Patients with Inadequate Health Literacy. Fam. Med. 2004, 36,
588–594. [PubMed]

29. Woloshin, S.; Schwartz, L.M.; Welch, H.G. Patients and Medical Statistics. Interest, Confidence, and Ability. J. Gen. Intern. Med.
2005, 20, 996–1000. [CrossRef]

30. Gadermann, A.; Guhn, M.; Zumbo, B. Estimating Ordinal Reliability for Likert-Type and Ordinal Item Response Data: A
Conceptual, Empirical, and Practical Guide. Pract. Assess. Res. Eval. 2019, 17, 3. [CrossRef]

31. Ministero della Salute. Evento Nascita: I Dati 2019 Su Gravidanza e Parto, Caratteristiche Delle Madri e Neonati, Procreazione
Medicalmente Assistita. Available online: https://www.salute.gov.it/portale/news/p3_2_1_1_1.jsp?lingua=italiano&menu=
notizie&p=dalministero&id=5518#:~{}:text=L%27et%C3%A0%20media%20della%20madre,Nord%20e%20quelle%20del%20
Sud (accessed on 25 October 2022).

32. Reifegerste, D.; Bachl, M.; Baumann, E. Surrogate Health Information Seeking in Europe: Influence of Source Type and Social
Network Variables. Int. J. Med. Inf. 2017, 103, 7–14. [CrossRef]

33. Oh, Y.S. Predictors of Self and Surrogate Online Health Information Seeking in Family Caregivers to Cancer Survivors. Soc. Work
Health Care 2015, 54, 939–953. [CrossRef]

34. Pandolfi, E.; Agricola, E.; Gonfiantini, M.V.; Gesualdo, F.; Romano, M.; Carloni, E.; Mastroiacovo, P.; Tozzi, A.E. Women
Participating in a Web-Based Preconception Study Have a High Prevalence of Risk Factors for Adverse Pregnancy Outcomes.
BMC Pregnancy Childbirth 2014, 14, 169. [CrossRef] [PubMed]

35. De-Regil, L.M.; Peña-Rosas, J.P.; Fernández-Gaxiola, A.C.; Rayco-Solon, P. Effects and Safety of Periconceptional Oral Folate
Supplementation for Preventing Birth Defects. Cochrane Database Syst. Rev. 2015, CD007950. [CrossRef]

36. EpiCentro. Sistema di Sorveglianza 0-2 Anni Sui Principali Determinanti di Salute del Bambino. Available online: https:
//www.epicentro.iss.it/sorveglianza02anni/ (accessed on 25 October 2022).

37. Agricola, E.; Gesualdo, F.; Carloni, E.; D’Ambrosio, A.; Russo, L.; Campagna, I.; Pandolfi, E.; Tozzi, A.E. Investigating Paternal
Preconception Risk Factors for Adverse Pregnancy Outcomes in a Population of Internet Users. Reprod. Health 2016, 13, 37.
[CrossRef] [PubMed]

38. Larsson, M. A Descriptive Study of the Use of the Internet by Women Seeking Pregnancy-Related Information. Midwifery 2009,
25, 14–20. [CrossRef] [PubMed]

39. Robroek, S.J.W.; Reeuwijk, K.G.; Hillier, F.C.; Bambra, C.L.; van Rijn, R.M.; Burdorf, A. The Contribution of Overweight, Obesity,
and Lack of Physical Activity to Exit from Paid Employment: A Meta-Analysis. Scand. J. Work. Environ. Health 2013, 39, 233–240.
[CrossRef] [PubMed]

http://doi.org/10.1186/s12884-016-0856-5
http://doi.org/10.1111/j.1365-2702.2011.03910.x
http://doi.org/10.1016/j.midw.2012.07.003
http://www.ncbi.nlm.nih.gov/pubmed/22958935
http://doi.org/10.1007/s10995-012-1160-2
http://www.ncbi.nlm.nih.gov/pubmed/23090284
http://doi.org/10.1371/journal.pone.0122551
http://doi.org/10.1371/journal.pone.0230947
http://doi.org/10.1136/jech-2013-202584
http://doi.org/10.2196/19985
http://doi.org/10.2196/jmir.6.1.e7
http://www.ncbi.nlm.nih.gov/pubmed/15111273
http://doi.org/10.1186/1472-6947-13-14
http://www.ncbi.nlm.nih.gov/pubmed/23347453
http://doi.org/10.1007/s11606-019-05109-0
http://www.ncbi.nlm.nih.gov/pubmed/15343421
http://doi.org/10.1007/s11606-005-0245-7
http://doi.org/10.7275/n560-j767
https://www.salute.gov.it/portale/news/p3_2_1_1_1.jsp?lingua=italiano&menu=notizie&p=dalministero&id=5518#:~{}:text=L%27et%C3%A0%20media%20della%20madre,Nord%20e%20quelle%20del%20Sud
https://www.salute.gov.it/portale/news/p3_2_1_1_1.jsp?lingua=italiano&menu=notizie&p=dalministero&id=5518#:~{}:text=L%27et%C3%A0%20media%20della%20madre,Nord%20e%20quelle%20del%20Sud
https://www.salute.gov.it/portale/news/p3_2_1_1_1.jsp?lingua=italiano&menu=notizie&p=dalministero&id=5518#:~{}:text=L%27et%C3%A0%20media%20della%20madre,Nord%20e%20quelle%20del%20Sud
http://doi.org/10.1016/j.ijmedinf.2017.04.006
http://doi.org/10.1080/00981389.2015.1070780
http://doi.org/10.1186/1471-2393-14-169
http://www.ncbi.nlm.nih.gov/pubmed/24885235
http://doi.org/10.1002/14651858.CD007950.pub3
https://www.epicentro.iss.it/sorveglianza02anni/
https://www.epicentro.iss.it/sorveglianza02anni/
http://doi.org/10.1186/s12978-016-0156-6
http://www.ncbi.nlm.nih.gov/pubmed/27080860
http://doi.org/10.1016/j.midw.2007.01.010
http://www.ncbi.nlm.nih.gov/pubmed/17408822
http://doi.org/10.5271/sjweh.3354
http://www.ncbi.nlm.nih.gov/pubmed/23460255


Int. J. Environ. Res. Public Health 2023, 20, 1329 12 of 12

40. EpiCentro. Allattamento al Seno-Aspetti Epidemiologici (2021). Available online: https://www.epicentro.iss.it/allattamento/
epidemiologia-italia (accessed on 25 October 2022).

41. Balbinot, V.; Toffol, G.; Tamburlini, G. Tecnologie Digitali e Bambini: Un’indagine sul Loro Utilizzo Nei Primi Anni di Vita. Med. e
Bambino 2016, 10, 631–636.

42. Bozzola, E.; Spina, G.; Ruggiero, M.; Memo, L.; Agostiniani, R.; Bozzola, M.; Corsello, G.; Villani, A. Media Devices in Pre-School
Children: The Recommendations of the Italian Pediatric Society. Ital. J. Pediatr. 2018, 44, 69. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://www.epicentro.iss.it/allattamento/epidemiologia-italia
https://www.epicentro.iss.it/allattamento/epidemiologia-italia
http://doi.org/10.1186/s13052-018-0508-7
http://www.ncbi.nlm.nih.gov/pubmed/29898749

	Introduction 
	Materials and Methods 
	Setting 
	Platform Development 
	Subjects and Study Design 
	Health Literacy Evaluation 
	Statistical Analysis 

	Results 
	Users 
	Health Literacy 
	Videos 

	Discussion 
	Conclusions 
	References

