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Abstract

Nutrition is one of the most important factors in the prevention of noncommunicable diseases. However,
most Finns do not adhere to the nutrition recommendations. Furthermore, there are no commonly used
digital dietary screener tools to measure and report diet quality. No such open tools or reliable consumer-
oriented nutrition websites exist either for consumers interested in their quality of diet.

Two public online services were created including (1) a web app to measure diet quality with automated
personalized feedback system based on the scientifically validated Healthy Diet Index (HDI) and nutrition
recommendations, and (2) a website for a self-care path to support the individual in making dietary
changes. We utilized service design, several user and expert interviews and feedback questionnaires in
the development. The work is part of the National and North Savo regional FOODNUTRI projects funded
by Research Council of Finland and North Savo Regional Council, co-funded by the European Union.

The Finnish Nutrition Navigator and the Finnish Nutrition Path were launched in November 2024 (in Finn-
ish). The services are publicly available at no cost, targeted at adults aged 18-75 years. Services can be
used independently or with a professional. The professional can guide the patient/citizen to fill in the
dietary questionnaire in the Finnish Nutrition Navigator from which the user will get the automated feed-
back and a code. The user can give the code to the professional so that the information about the diet
quality can be utilized and marked in a standard form. The Finnish Nutrition Path gives information and
support for dietary changes.

The online services support (1) consumers seeking help with their diet, (2) health care and wellbeing pro-
fessionals in dietary screening and nutrition counseling, (3) researchers to collect data on diet quality, and
(4) health promoting sector to utilize data on population diet quality for reporting and planning and
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measuring effectiveness of health promotion actions. Using the services would standardize dietary assess-

ment and documentation and provide evidence-based information of diet quality for consumers. The data

collected can be used to study diet quality of the Finnish adults and the effectiveness and cost-effective-

ness of nutrition and lifestyle counseling, allocate resources in health care, and support work to promote

health and wellbeing.
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Introduction

Better diet quality is one of the key elements in the
prevention and treatment of cardiometabolic dis-
eases and ill health [1,2]. However, only a few Finns
adhere to the nutrition recommendations [3]. For
example, 14% of men and 22% of women consume
the recommended 2500 grams of vegetables, fruit,
and berries per day.

Assessing dietary habits is a fundamental step in
nutrition counseling [4]. For example, the American
Heart Association has recommended incorporating
rapid diet assessment screening tools into
healthcare and into electronic health records (EHR)
[4], highlighting the critical need for the develop-
ment of such tools. Finnish Nutritional care guide-
lines [5] recommend using the Healthy Diet Index
(HDI) [6], a short dietary screener, for assessing di-
etary habits in nutrition counseling. However, the
HDI has not yet been widely implemented, and
there are currently few evidence-based practical
digital tools available for its use [7]. At present, Fin-
land lacks a standardized tool for evaluating diet
quality in general practice, and the HDI could pro-
vide a valuable solution [6]. Easily accessible and
practical tools are essential to ensure dietary
screening and counseling are consistent and based
on the best scientific practices, regardless of the
professional’s level of nutrition expertise and avail-

able resources.

Globally, dietary screeners have been developed to
align with various dietary guidelines, such as those

8.4.2025

of the United States, Canada, and Norway [4,8,9].
At least three screeners follow Finnish nutrition rec-
ommendations [6,10,11]. These tools typically as-
sess similar components of the diet, including the
intake of vegetables, fruits, meat, fish, sugary foods
and beverages, and fat sources. The differences be-
tween screeners reflect the specific dietary nutri-
tional guidelines and dietary habits of the target
populations.

In general, the associations between dietary
screeners and metabolic factors have been rela-
tively understudied [4]. The Mediterranean Diet
Adherence Screener (MEDAS) [12] is one of the
most extensively studied dietary screeners and has
been linked to various health benefits. These in-
clude a 25% reduction in the combined risk of type
2 diabetes, heart disease, and mortality [13], as well
as lower BMI, reduced waist circumference, im-
proved lipid profiles, and a reduced 10-year coro-

nary risk [12] while the MEDAS score increases.

Notably, also the Finnish HDI is associated with e.g.,
better lipid and glucose metabolism [6], better eat-
ing competence [14], and is shown to change in a
lifestyle intervention [15]. These associations high-
light its significance in both the prevention and
management of chronic diseases, as well as its role
in promoting beneficial eating behaviors.

Although several dietary screeners already exist [4,
8], they are not yet widely used, including in Fin-
land. It is unclear if they are used online. Further-
more, it is important that the dietary screeners are
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country-specific [8] in order to take into account
the national food-based dietary guidelines and food
culture. Traditional methods for assessing diet qual-
ity are time consuming, the results are not easy to
interpret without education, and they do not pro-
vide uniform simple measures for EHRs. Thus, de-
veloping a short, user-friendly, accessible, and ver-
satile dietary screener based on Finnish nutrition
recommendations is needed.

Our goal was to make the HDI as a digital diet
screener available for widespread use across Fin-
land, so it could be utilized in various contexts, from
self-care apps to healthcare integration. The pro-
ject aimed to provide automated, general feedback
on diet quality while offering practical tips to sup-
port a health-promoting and sustainable diet. Per-
sonalized feedback from a digital dietary screener
motivates people to complete the questionnaire

[9].

A web-based, open-access, standalone solution
maximizes accessibility and adoption, ensuring a
user-friendly and trustworthy system. The design
process must consider data security, user manage-
ment, branding, and usability. The development
process also needs to incorporate service design
principles and user testing, ensuring that the final
product is both practical and aligned with user
needs.

Thus, our aims for the development of the online
services were to create public, easily accessible ser-
vices that are flexible for independent users, includ-
ing a possibility to revisit the results later and to
share the results with professionals. Furthermore,
we aimed to ensure services’ acceptability and
good user experience. The services were also devel-
oped to collect dietary intake data for research and
health promotion.
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This paper describes the rationale and develop-
ment of the Finnish Nutrition Navigator and Finnish
Nutrition Path.

Materials and methods

The foundation of the development was based on
scientific evidence, national nutrition recommen-
dations [16,17], and prior research on the develop-
ment of HDI [6,18,19]. At the beginning of the de-
velopment process of online services, literature
searches were conducted regarding the useful and
effective features of online services for lifestyle
changes, which helped to define the desired fea-
tures such as feedback, self-monitoring, and goal-
setting [20,21]. Regarding nutrition content, na-
tional [16,17] and Nordic dietary recommendations
[22] were at the core, but aspects of eating compe-
tence [14,23,24], such as focusing on meals, having
a positive attitude towards food and eating, accept-
ing various foods, and paying attention to internal
cues of hunger and satiety, were also incorporated
into the development.

Development of the Finnish Nutrition Navigator: a
digital diet quality assessment and feedback tool

The Finnish Nutrition Navigator was developed to
provide an independent, user-friendly tool for as-
sessing diet quality and offering personalized feed-
back. The tool is based on the HDI [6], a scientifically
validated measure of diet quality, initially devel-
oped as part of the Stop Diabetes study by several
nutrition specialists [6,15] (Figure 1).

Updating and digitization of the D2D-FIQ Question-
naire and HDI

The HDI scoring system relies on the D2D-FIQ food
intake questionnaire developed in the FIN-D2D as
part of the National diabetes program DEHKO
[25,26]. The D2D-FIQ with the updates in the HDI
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creation [6] examines meal rhythm and key food
groups consumed on a daily and weekly basis:
meals and snacks; fast food; vegetable-, fish-, meat-
, chicken- and sausage-based dishes; cooking fats;
fat used on bread; salad dressing; fruits and vegeta-
bles; nuts and seeds; dairy products; grains; pro-
cessed meats; sugar rich foods; sweets; drinks; and
alcohol.

In 2022, minor updates were made to the question-
naire by its original developers. These updates in-
cluded assessing the use of grain side dishes based
on fiber content, as well as incorporating questions
about potatoes, plant-based dairy and cheese alter-
natives, and non-alcoholic beverages to reflect
changes in Finnish dietary habits and the food sup-
ply. Furthermore, we added questions about leg-
ume and egg consumption, aligning with new Nor-
dic Nutrition Recommendations [22], to the Finnish
Nutrition Navigator. However, these additions were
not yet included in HDI scoring. Food examples
were also updated to align with current product of-
ferings.

The digitization of the dietary index commenced
with the deconstruction of the updated D2D-FIQ
into discrete components. The updated 18-item
D2D-FIQ and our two additional questions com-
prised a total of 57 distinct questions (e.g., “How
many times a week do you usually eat fish dishes as
a main course?”) and HDI scoring system 32 scoring
steps for the calculation of the HDI (e.g., 22 fish
dishes per week = 2 points; <2 fish dishes per week
=0 points). Unique identifiers and formal represen-
tations were developed for these questions and
scoring processes to facilitate their implementation
in an electronic format.

The transition of the originally paper-based D2D-
FIQ survey to an electronic format required consid-
eration of the specific characteristics of digital
forms and usability factors [27]. The questionnaire
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consisted solely of multiple-choice questions and
numerical input questions. Many of the original
guestions and response options were quite lengthy,
and an additional challenge was to define appropri-
ate limits and increments for the numerical ques-
tions. For example, based on our previous experi-
ence, open-ended response fields in digital
questionnaires frequently lead to errors. We com-
pared different digital presentation formats for nu-
merical questions like direct numeric input, sliders,
and button-based implementations [28]. Based on
user testing and ensuring functionality across vari-
ous devices, the button-based implementation was
selected. Some other design choices backed up by
user testing included dividing questionnaire into
multiple pages, rephrasing some questions for clar-
ity and supplementing some questions with illustra-
tive portion-size images to assist with portion esti-

mation.

Feedback system

Automated feedback for the HDI was initially pi-
loted in the Nutrition, Lifestyle Factors, Health and
Genes (NLHG) recall study conducted by the Univer-
sity of Eastern Finland [19], and insights from this
study informed the development. The feedback
was created based on national and Nordic nutrition
recommendations [16,17,22], designed to be clear,
engaging, and actionable, considering also behav-
ioral theories [29,30]. Both visual and textual ele-
ments were included to highlight the strengths of a
user’s diet and identify areas for improvement.

From prototype to Finnish Nutrition Navigator

The development of Finnish Nutrition Navigator
evolved from initial plans of creating separate con-
sumer and professional services to create a unified
solution inspired by another digital platform [31].
Thus, the focus shifted towards designing a versa-
tile tool based on core principles like open and
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anonymous access and enabling users to revisit and
share feedback via a unique identifier, the “feed-
back code”.

Development of the Finnish Nutrition Path: en-
largement of the feedback and getting support for
dietary changes

Because it was not practical to include large
amount of content directly in the feedback of the
Finnish Nutrition Navigator, the Finnish Nutrition
Path website was created to provide more infor-
mation and broader support for dietary change.
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“Nutrition Pathways” for different themes were
created. This allows users to continue exploring
topics of interest after completing the Finnish Nu-
trition Navigator. The Pathways also emphasize
small actions that can be easily implemented in
daily life and creating new permanent habits utiliz-
ing the BitHabit concept and library [32]. The “My
Path” feature support users in exploring the Nutri-
tion Pathways while also setting and tracking their
own goals and concrete actions.

[ ] I 9
D S - N )
| Process in the Nutrition Navigator >
. . Data storage Personal code generation
] Q:‘;_S(:!ﬂ:nﬂt"e- & & Nutrition Path:
I?'l_ot of a 'i ine Feedback generation: Automated feedback provided: *  Enlargement of
digital HDI qgestl?nsd * 32 HDI scoring steps + Invisual and text form the feedback
and a tOE 0o +  Feedback for Overall and detailed feedback Support for
automated Intate predefined score HDI total scores (0-100 points) dietary
Pictures of food
feedback in i ranges and answers Seven HDI subcomponents changes
NLHG portions to certain questions Links to the Nutrition Path
E \ (QU% —
Development Development Digitization of [ (%I
and validation and validation 8 Development and testing of the questionnaire, . Piloting, further
. the HDI i ) i Launching
of the of the HDIin . . feedback, Nutrition Navigator, and Nutrition . development,
1 —* includingthe . . . services for |
D2D-FIQ the Stop undated D2D- Path (focus group interviews, usability tests, public use and
in DEHKO Diabetes + P FIQ expert interviews, feedback questionnaires) implementation
Updates
[ 2014 2021-2022 2023-2024 11/2024 >
The development in the FOODNUTRI project

Figure 1. The background, service development and the process flow of the Finnish Nutrition Navigator

and the Finnish Nutrition Path.

D2D-FIQ = the food intake questionnaire developed in the FIN-D2D as part of the National diabetes pro-
gram DEHKO [25, 26]; HDI = the Healthy Diet Index (HDI) [6] developed in the Stop Diabetes study [15,
18] including the updated D2D-FIQ questionnaire and the HDI scoring system; NLHG = Nutrition, Life-

style Factors, Health and Genes Study [19].
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The development of Finnish Nutrition Path was
guided by behavioral and cognitive theories, em-
phasizing sustainable habit formation and effective
website. These theories are:

¢ Self-Determination Theory [29]: supporting intrin-
sic motivation and autonomy,

¢ Habit Formation Theory [33,34]: encouraging sus-
tainable behavior through gradual, repetitive ac-
tions,

e Social Cognitive Theory [30]: emphasizing self-ef-
ficacy and observational learning as mechanisms
for change,

e and deliberative processes with the Behavior
Change Techniques [35] from the self-regulation
theories [36], such as self-monitoring, goal setting,
as well as action and coping planning.

Based on the theories, the user can self-decide
what to do, the content supports self-efficacy and
delivers a feeling of being respected. To create new
diet-related lifestyle habits, the website offers
small actions to test in everyday life and to notice
the rewarding feeling of finding a new suitable
habit.
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Ensuring the usability of the services

Service design workshops

The aim of three workshops among the developer
team was to consider the views of all parties af-
fected by the services, to see the service chain as a
whole for the customers and service provider, and
to create solutions through co-creation. Further-
more, service blueprints were generated to de-
scribe detailed service model, the connections be-
tween the parts of the services, and the processes
for the service provider and the customer.

In addition, experts were utilized for visual content
and brand design for the services.

Focus group interviews, usability tests, expert inter-
views, and feedback questionnaires

Altogether 11 focus group interviews, 17 individual
usability tests, and 4 individual expert interviews
were conducted between November 2023 and De-
cember 2024 (Table 1). The aim was to gather feed-
back on the content, usability, and structure of both
online services.

We arranged usability testing also within the Com-
prehensive study of Biochemical Response to Alter-
native protein sources in different food matrices
(COBRA  Study, ClinicalTrials.gov  identifier
NCT06253728). Participants were volunteers (30—
65 years) having overweight and high waist circum-
ference but no chronic illnesses or conditions.
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Table 1. Number and description of the participants giving feedback during the development process of

the online services.

Total number Participants

of participants

Focus group 59
interviews (11
sessions)

hospitality management and nutrition students, university and university
of applied sciences personnel, sports coordinators of a municipality, peer
tutors for digital support for the elderly, experts from patient NGOs and
national expert and research institute

Individual usa- | 17

university of applied sciences personnel, participants in the COBRA study

questionnaire

bility tests

Expert inter- 4 nutrition experts from municipal health promotion and education/acad-
views emy/clinical work, expert from patient NGO

Feedback 85 e.g., participants in the COBRA study, university and university of applied

sciences personnel and students, members of the project’s steering group

NGO = nongovernmental organization; COBRA = Comprehensive study of Biochemical Response to Alter-
native protein sources in different food matrices, ClinicalTrials.gov ID NCT06253728.

The focus groups and individual interviews pro-
vided valuable feedback to support the develop-
ment process. Related to the Finnish Nutrition Nav-
igator, participants primarily offered feedback on
enhancing the clarity of questions and the develop-
ment of response options. Feedback on the Finnish
Nutrition Path focused mainly on the amount of
provided information, the website’s visual design
and the solutions implemented on the site. Part of
the results are already published in the Bachelor
thesis [37]. We also tested two demo versions of
Finnish Nutrition Navigator questionnaire. Version
1 was visually similar to the paper-format of the
D2D-FIQ. Version 2 with predefined response op-
tions and portion size pictures was found to be su-
perior in usability and user experience.

Participants of the COBRA study filled in the demo
versions, one version on one and another version
on another study visit. Thus, the results were indi-
vidually comparable. Two versions of presenting al-
cohol questions were tested. The original four-
question format [6] yielded most often higher and
thus possibly more accurate reports compared to a
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single aggregated question. The original format was
retained for precision. In the COBRA study, some
participants filled in the questionnaire in less than
10 minutes. The average time was 14 minutes 34
seconds (marked outliers and participants of the in-
dividual usability tests excluded).

Results

The online services Finnish Nutrition Navigator and
Finnish Nutrition Path were launched in Finnish lan-
guage on November 11th, 2024. The services are
publicly available for everyone at no cost to support
health-promoting and sustainable diets with evi-
dence-based automated feedback. The services can
be used independently or with a professional.

The Finnish Nutrition Navigator (Ravitsemusnavi-
gaattori)

For the user, the Finnish Nutrition Navigator (Rav-
itsemusnavigaattori) (https://ravitsemusnavigaat-
tori.fi/) includes the updated, validated food intake
questionnaire, feedback based on the HDI scoring
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[6] and nutrition recommendations [16,17,22], op-
tional personal background questions, and instruc-
tions for using the service.

The food intake questionnaire and feedback

Finnish Nutrition Navigator includes 48 questions
(57 distinct entries) about meal rhythm and food in-
take. To help the user to estimate the amounts of
foods consumed, pictures of food portions are pre-
sented (Figure 2 A). The user gets immediately a
personal code (Figure 2 B) and automated feedback
of the diet based on the HDI scoring [6] and addi-
tionally, in some cases, answers to certain ques-
tions. HDI evaluates overall adherence to Finnish

A) C)

4. Kuinka paljon syot tavallisesti
pikaruckatyyppisté ruokaa?

1-3 annosta vikossa
Lasnes 2 armesta D)

1-3 snnosta kuikawdessa
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nutrition recommendations [16] on a scale from 0
to 100, with higher scores indicating better diet
quality and assesses seven key subcomponents of
diet using weighted scoring, reflecting their relative
importance: meal pattern; grains; fruits and vege-
tables; fats; fish and meat; dairy; and snacks and
treats including beverages [6]. The feedback in-
cludes an overview of the diet quality graded as ex-
cellent/good/moderate/still to be improved (Figure
2 C) and details based on the HDI subcomponents
graded as excellent/good/still to be improved (Fig-

ure 2 D). The grading of the HDI scores is based on
previous research data from the StopDia and NLHG
studies [15,19].

Pisteesi: 68 / 100

wabkakaings,

Wihammdn kuin 1 anncikson
kuukaudeses tai en lsinksan

Sk enernmin saat

@ Einomanen

Pulaumeesi

© Hounoa, syt arkisin sadandllisess muistie

I Koodisi: ABC123

0 padateriat ja vMipalan Se ke Pipvisvointias 1 jsksamistasi 1atia samaan mallir

o0 -
sl W o Ramuisrca 1 00 -
g -

Matvtemteet 3 1
ret @

Figure 2. Screenshots of the Finnish Nutrition Navigator: A) questionnaire, B) the code, C) overall feed-

back, D) more detailed feedback.
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The feedback is designed to provide general in-
sights into an individual’s diet compared to nutri-
tional recommendations. To receive more specific
information and tips for a health-promoting diet,
the user is directed to the Finnish Nutrition Path.
Each theme in the feedback (e.g., “Fruit and vege-
tables”) includes a link to the particular theme in
the Finnish Nutrition Path (e.g., the pathway “Veg-
etables, berries and fruits”) for further reading. It is
important to note that the services do not provide
personalized nutrition counseling and do not con-
sider user’s medical condition or special require-
ments for the diet. For individual dietary guidance
and nutrition therapy, the person must contact
their healthcare provider.

Data for research and health promoting purposes

The Finnish Nutrition Navigator includes also five
optional questions about the user: whether living in
Finland, home municipality in Finland, age group,
gender, and satisfaction to life on a scale of 0-10.

Technical solution

The Finnish Nutrition Navigator is implemented as
a web app using widely adopted development
frameworks and tools. The app utilizes the MERN
tech stack, consisting of MongoDB, Express.js, Re-
act.js, and Node.js [38]. The core design principle
was to keep the system simple for both administra-
tors and end users.

When the user submits the completed food intake
survey, the system verifies the received data, per-
forms the scoring calculations, generates feedback
based on the scores and individual responses, cre-
ates a unique code, stores the responses and feed-
back in the database, and directs the user to the
feedback page (Figure 1).
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To ensure user anonymity, the platform is designed
to be open without need for registration and iden-
tification. Thus, the dietary feedback is equipped
with a unique “feedback code” (Figure 2 B), allow-
ing users to save or share results with professionals
or for research purposes while staying anonymous
from the system’s perspective. The code is active
for two years. This implementation method also en-
ables data transfer between systems, facilitating
system integrations using e.g., application pro-
gramming interfaces (APls). The information col-
lected in the system alone is not sufficient to iden-
tify an individual; however, for precautionary
reasons, the data is treated as if it were confidential
personal information and system is implemented
following General
(GDPR) guidelines.

Data Protection Regulation

The Finnish Nutrition Path (Ravitsemuspolku)

The Finnish Nutrition Path (Ravitsemuspolku) web-
site (https://ravitsemuspolku.fi/) includes nine Nu-
trition Pathways, My Path, and a site for the pro-
ject’s news. The website is an enlargement for the
feedback from the Finnish Nutrition Navigator but
can be also viewed independently.

The Nutrition Pathways are websites offering
knowledge, self-reflective exercises, and practical
tips for health promoting and environmentally sus-
tainable food choices based on the nutrition recom-
mendations [17,22]. The topics of the Nutrition
Pathways mainly follow the themes of the Finnish
Nutrition Navigator’s feedback: meal pattern; veg-
etables, berries and fruits; grains and potato; qual-
ity of fat; vegetable, fish and meat dishes; dairy
products and plant-based alternatives; beverages;
snacks and mindful choices; and salt (Figure 3).
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3.2 Makeutta ja makua marjoilla sekéa hedelmilla

Marjat ja hedelmit ovat loistavia ra, kuten C-, K- ja E-vitamiinin,
kaliumin, fostihapen, kuidun, flaver . uide
yhdisteiden |ahteiti. Runsas kuidun saanti pitaa kyllaisend ja edistas

seka

den terveydelle hyadyllisten
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Lihde: FinRavinto 2017 tutki
2023

Ulkomaisten pakastemarjojen kiytésta +

Vinkkejad kasvisten, marjojen ja hedelmien syGnnin lisddmiseen

Alta lydat muutamia konkreettisia pienia tekoja, joita voit kokeilla arjessasi.
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Figure 3. Screenshots of the Finnish Nutrition Path: A) an overview of the front page, B) an example of

the content on one of the paths, C) an example of the tips for tiny habits.

The My Path supports identifying and setting suita-
ble goal(s) of dietary change and defining concrete
actions to achieve that goal. It is an interactive "self-
change journey" based on behavioral and cognitive
theories [29,30,33-36]. This journey incorporates:
(a) Self-assessment: Using the Finnish Nutrition
Navigator to evaluate current dietary habits; (b) Re-
sult interpretation and goal setting: Reviewing
feedback, reflecting on dietary strengths and weak-
nesses, and defining clear, manageable dietary
goals; (c) Practicing small habits: Identifying simple,
daily actions to support goal achievement, followed
by practicing and monitoring these actions; (d) In-
cremental habit formation: Gradual development
of sustainable, healthier eating habits.

Technical solution

The WordPress CMS platform is used for the imple-
mentation of the Finnish Nutrition Path as CMS al-
lows for fast experimentation of various ideas even
though using CMS is not ultimately as flexible
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solution as creating a custom web app from scratch.
CMS with plugins offers enough options for mainly
informational website needs. Especially on My
Path, technical solutions are created to assist users.
For example, self-filled PDF forms and interactive
website forms to assist with setting goals and ac-
tions.

The customer journey

The intended full customer path is presented in Fig-
ure 4 although the user can freely utilize the ser-
vices in any order or pick only a part of the whole
path. The user is intended to begin with filling in the
food intake questionnaire and receiving immediate
automated feedback in the Finnish Nutrition Navi-
gator. The feedback includes links to the Nutrition
Pathways in the Finnish Nutrition Path. Thus, the
user can smoothly continue to the process of die-
tary changes in the Finnish Nutrition Path, if
needed.
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Figure 4. The eight steps of the customer’s path.

JOURNEY

Discussion

The online services Finnish Nutrition Navigator and
Finnish Nutrition Path include dietary screener, au-
tomated feedback, updated nutrition information,
and self-care path for dietary changes. The services
can be used independently or as a part of nutrition
and lifestyle counseling in e.g., health care and mu-
nicipal settings.

Finnish Nutrition Navigator is the most sophisti-
cated web app in Finland to implement the HDI [6]
as a short digital dietary screener as recommended
nationally [5]. The chosen implementation for Finn-
ish Nutrition Navigator allows for the widespread
use of the HDI across Finland. As it is important that
the dietary screener is country-specific [8], HDI was
selected as it is developed by several nutritionists in
large Finnish diabetes prevention programs
[6,18,25,26]. It is also more updated, validated in
wider population, more sensitive to show changes,
and measures diet quality more broadly than

8.4.2025

MAINTAINING YOUR
’ NEW HABITS

7

TRYING SMALL
STEPS

REFLECTING ON
YOUR PROGRESS

another Finnish short diet quality survey, Index of
Diet Quality (IDQ) [11].

Finnish Nutrition Navigator meets several theoreti-
cal and practice-based criteria for a rapid diet
screener tool [4]: it evaluates total diet quality, is
assessed against food records and health bi-
omarkers, provides immediate guidance on healthy
dietary changes, is sensitive to changes, easy to
learn and use, provides automatic scoring, and is
useful for chronic disease management. However,
some criteria are not yet met: test-retest reliability
is not assessed, it could be validated in more di-
verse populations, and completion time is over 10
min, approximately 10-20 min. Validating the
whole Finnish Nutrition Navigator, including the au-
tomated feedback, is also important.

The most similar online service including food in-
take questionnaire with automated feedback is the
DIGIKOST-FFQ created in Norway [9,39,40]. Com-
pared to the Finnish Nutrition Navigator, the
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DIGIKOST-FFQ includes more questions about food
items (n=78) and also questions about other life-
style factors. In terms of diet, the DIGIKOST-FFQ is
shown to be a valid measure [39].

The self-care path Finnish Nutrition Path aims to
empower users to take proactive, theoretically jus-
tified [29, 30, 33—-36], steps toward healthier eating
habits while providing a scalable resource for pop-
ulation-level dietary interventions. Currently, there
are no other consumer-oriented websites focusing
solely on general health promoting diet.

Both services are planned to support health pro-
moting and environmentally sustainable food
choices based on the nutrition recommendations.
Thus, the services suit well to disseminate the
newly published Finnish national nutrition recom-
mendations [17], which mention Finnish Nutrition
Navigator as an example of a dietary screening tool.
However, as the HDI assess dietary habits in rela-
tion to the recommendations, updating the scoring
of the Finnish Nutrition Navigator will require up-
dating first the HDI in its responsible expert group.

Four main user groups or use cases can be identi-
fied for the services: (1) Adults interested in testing
the quality of diet, and/or seeking information on
nutrition or help for dietary changes. (2) Health
care and wellbeing professionals utilizing the ser-
vices in dietary screening or nutrition counseling.
Easily accessible and practical tools are essential to
ensure dietary screening and counseling are more
consistent and grounded in the best scientific prac-
tices, regardless of the professional’s level of nutri-
tion expertise and resources. Currently we do not
have any simple structured way to document pa-
tient’s diet quality to the EHR in Finland. Utilizing
HDI, the information about the diet quality can be
marked to the EHR in a standard form. (3) Finnish
Nutrition Navigator can be used in research as a
tool to collect data on diet quality. (4) Health
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promoting sector (municipalities, wellbeing ser-
vices counties, associations etc.) can utilize the
anonymous data collected via Finnish Nutrition
Navigator while collecting data on population diet
quality and food consumption in terms of health
promotion. In addition to diet quality, the data in-
cludes information on the individual’s home munic-
ipality, age group, gender, and satisfaction to life as
a simple Patient-Reported Outcome Measure
(PROM). These data can e.g., support work with
counties’ wellbeing accounts and plans to promote
population level health and wellbeing.

Strengths and limitations

The services possess several strengths. The con-
tents are created by nutrition experts and scien-
tists. The services are made user-friendly by utiliz-
ing the user experiences of both professionals and
consumers. They can be used independently or
with professionals with diverse nutrition education.
All software packages used are well-known and
widely adopted, minimizing technical issues. The di-
etary questionnaire is rather short and easy to use.
Rather short filling time demonstrates feasibility of
the digital format. The current implementation is
well-suited for broad adoption, and data gathered
can be used for research and health promotion. By
using the unique “feedback code”, there is no need
for registration and identification, the data stays
anonymous, the code allows users to save or share
results with professionals or for research purposes
while staying anonymous from the system’s per-
spective, and data transfer between systems is en-
abled, facilitating system integrations using e.g.,
APls.

However, there are limitations: (1) Because the ser-
vices are not regulated medical devices, the EU
Medical Devices Regulation sets some limitations to
the development work. The services provide an
overall feedback on the diet but cannot consider
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the user’s individual health situation and needs.
The services do not guide or make decisions for pro-
fessionals. Thus, professionals still need to provide
personalized counseling. While using the services
independently, the user must contact healthcare
provider for individual dietary guidance and nutri-
tion therapy. One possible direction in future devel-
opment could be utilizing artificial intelligence (Al)
in e.g., prioritization in showing the results/feed-
back, persuasion for dietary changes, and analysis
of risks for chronic diseases. However, this would
require collecting more personal information and
considering the regulation of medical devices. (2) A
significant factor that has guided and limited the
design of the self-care service is the decision not to
develop user management as part of the Finnish
Nutrition Path. Instead, the service has been kept
open, secure, and easily maintainable. This solution
partly stems from the limitations of the CMS plat-
form's user management and considerations re-
lated to data security. As a result of this choice, it
has not been possible to establish a seamless con-
tinuation from assessing the current diet quality to
goal setting and tracking. Furthermore, a mobile
app would be better platform to support dietary
changes. (3) The services are currently only in Finn-
ish, with plans for other language versions. (4) The
services focus solely on nutrition, although other
lifestyle factors are important for wellbeing. How-
ever, we wanted to focus only on nutrition because
there are no other public services for health pro-
moting diet.

Studying the effectiveness of new services is im-
portant for implementation. Pilot testing with mu-
nicipal sports coordinators and occupational
healthcare professionals is ongoing. Furthermore,
the Finnish Nutrition Navigator will be imple-
mented in healthcare and municipal settings during
the EU-funded JACARDI project from 2023 to 2027

(https://jacardi.eu/). Additionally, an open-access
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course on the use of the HDI, including the Finnish
Nutrition Navigator, is planned to support profes-
sionals.

Having a widely used, scientifically validated, digital
dietary screener tool to measure diet quality in
health care, health promotion and research would
unify the measures and make easier to compare
diet quality. While the HDI is used in healthcare, nu-
trition-related information will be collected to the
EHR and data lakes in a standardized manner, aid-
ing decision-making, studying the effectiveness and
cost-effectiveness of nutrition counseling, allocat-
ing healthcare resources, and supporting work with
the counties’ wellbeing accounts and plans to pro-
mote health and wellbeing.

Conclusion

The Finnish Nutrition Navigator and Finnish Nutri-
tion Path are public online services for general adult
population for assessing diet quality, having auto-
mated feedback, and getting support for dietary
changes based on scientific evidence and nutrition
recommendations. Ongoing pilot and usability test-
ing continue to guide refinements, ensuring the
websites remain practical, up-to-date, precise, and
user-friendly. The services can be used individually
or with wellbeing/health care professionals provid-
ing also a tool for data collection for researchers
and organizations working in health promotion.
Studies on feasibility and effectiveness will be con-
ducted to support the implementation of the ser-
vices to wider use.
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