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Abstract

Background: Insufficient protein and energy intake is a prevalent and serious problem in older hospital patients.
Here, we describe the development of a program consisting of 1) an educative nutritional intervention (ENI) to
support older hospital patients to participate in their own nutritional care using the eHealth solution Food'n'Go,
and 2) a plan for education and support of healthcare professionals, enabling them to conduct the ENI. Further, we
describe the evaluation of the acceptability of the program as perceived by nursing staff and dieticians.

Methods: The Intervention Mapping (IM) framework was used to design and develop the ENI through six steps:

1) a logic model of the problem was developed; 2) performance objectives and related change objectives were
defined for patients, relatives, and healthcare professionals; 3) the intervention was designed using relevant theory-
based change methods; 4) program materials were produced; and finally, 5) implementation and maintenance were
planned and 6) evaluation of the program was planned. End users (patients, relatives, and healthcare professionals)
were involved in the design and development of the ENI.

Results: Based on the logic model, the personal determinants (knowledge, skills, self-efficacy, outcome expectation,
social support, attitude, and awareness) related to the patients and their relatives were addressed in the ENI, and
those related to the healthcare professionals were addressed in the plan for their education and support. Theories of
behavioral change, technology acceptance, and nutritional management for older persons were applied. A plan for
evaluation of the effectiveness (intake of energy and protein) and feasibility of the ENI was conducted. The feasibility
measurements were the behaviors and determinants related to the intervention outcome that were identified in the
logic model of change. The ENI was perceived as acceptable by the nursing staff and dieticians.
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Conclusion: We developed a theory- and evidence-based intervention guided by the IM framework and a
sociotechnical approach, which was perceived as acceptable and ready for use to support older hospital patients to

eat sufficiently assisted by eHealth.

Keywords: Malnutrition, Older patients, Patient participation, Self-management, eHealth, eHealth literacy, Educative

nutritional intervention, Intervention mapping

Background

The risk of protein-energy malnutrition is prevalent in
older hospital patients, with estimates reaching 53% in
Europe [1]. Hospitalization increases the risk of mal-
nutrition due to decreased food intake combined with
increased energy needs during acute illness [2]. Insuf-
ficient nutritional intake in adult patients imposes addi-
tional risks, as malnutrition is associated with functional
decline [3], prolonged hospitalization [3, 4], increased
risk of re-admission [3-5], and increased mortality [4,
6-8]. Several interventions aimed at preventing malnu-
trition in older patients have shown improved energy and
protein intake, while the results on functional outcomes
are inconsistent [2, 9—-12]. Older patients are a heteroge-
neous group in terms of reasons for insufficient dietary
intake, nutritional needs, and food preferences. There-
fore, in accordance with the recommendations from the
European Society for Clinical Nutrition and Metabo-
lism (ESPEN), nutritional interventions for older people
should be individualized and comprehensive [13]. With
the increasing digitalization of healthcare services, tech-
nology may facilitate a more individualized approach.
However, evidence on the use of eHealth for older
patients and nutritional care is sparse [14].

Previously, our research group developed a tablet-
based eHealth solution, Food'n'Go, designed to engage
older patients and their caregivers in a joint effort to
ensure that patients eat adequately [15]. Food'n'Go was
made available in two hospital units in 2017. During hos-
pitalization, patients are provided with a computer tab-
let with an application allowing them access to the food
and drink menu in the hospital. They can then order and
register their food themselves and receive feedback as to
whether their food intake meets their dietary require-
ments for energy and protein. However, observations in
2018 showed that only 25% (6 out of 24) of the patients
were informed about and used Food'n’Go, despite it
being observed that 54% (13 out of 24) were able to use
it (unpublished data, can be provided by Terp R). We
hypothesized that Food'n'Go combined with an educative
nutritional intervention (ENI) addressing older patients’
needs, competencies, and preferences for being actively
involved in their own nutritional care and for using
eHealth would motivate and support them to participate
in efforts to eat adequately.

In this study, we used the Intervention Mapping (IM)
framework by Bartholomew et al. [16] to develop the

ENIL IM guides the design and development of evidence-
and theory-based behavioral change interventions. IM
has been widely used to develop health promotion inter-
ventions, including in hospital settings [17, 18]. Positive
findings have been reported by other authors who have
used IM to develop behavioral nutrition interventions
[19, 20] and in studies developing eHealth interventions
[21, 22]. IM is based on a social ecological approach that
guides the program planner to understand the inter-
vention as part of a system in which individuals and
environmental factors are interrelated, and must there-
fore be addressed when developing interventions. This
understanding of health interventions is important when
developing an intervention such as the ENI because (1)
insufficient dietary intake in older patients may be caused
by multiple individual end environmental factors, and (2)
a sufficient intake in this patient group often depends on
support from nursing staff and relatives.

The ENI is intended to involve nurses, dieticians, and
physicians; however, the main focus of involvement
is the nursing staff. Nurses play a key role in the nutri-
tional care of older patients, as they are responsible for
performing nutritional screening, observing food intake,
ensuring access to food and eating support, and involving
patients, thereby empowering and motivating them to eat
sufficiently [23, 24]. Here we present the methods used
for designing and developing an intervention program
consisting of the patient-directed ENI and nursing staff-
directed education and support, guided by IM. Further,
we report the results of the acceptability of this program
as perceived by healthcare professionals.

Development of the intervention map

Setting

In Denmark, all citizens have free access to hospitals.
They are referred by their general practitioners, other
medical specialists, acute clinics, or emergency services.
This study took place in a hospital unit specializing in
infectious diseases, with 21 beds and an average length
of stay of 5.5 days. The average age of the patients in 2019
was 75 years. The current standard procedure for nutri-
tional care instructs nursing staff to screen patients for
malnutrition using nutritional risk screening (NRS-2002)
within 24 h of admission [25]. The nursing staff includes
registered nurses (RNs) and licensed practical nurses
(LPNs). The standard nutritional care offered to patients
who are at risk of malnutrition includes monitoring their
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daily nutritional intake, and if they are not able to reach
their required energy and protein needs, they may be
referred to a dietitian for individual dietary counseling.
All nutritional services are free of charge for patients.

In the hospital unit studied, the eHealth solution
Food'n'Go was made available to all patients in 2017.
The nursing staff is expected to support patients in using
Food'n'Go. A project nurse was employed in the unit to
facilitate the implementation of the eHealth solution
from 2018 to the end of 2019. The ENI described in this
article was developed to support patients’ participation
in their own nutritional care using Food'n'Go. The result-
ing intervention reported here was introduced at the end
of February 2020. Due to the COVID-19 pandemic, the
intervention was paused in March and April 2020 and
was reintroduced later and evaluated after three months.
The first and second authors are RNs with several years of
experience in geriatrics and nutrition, and are employed
in the hospital department where the participating unit
is situated. The first author holds a PhD, and the second
author is a senior researcher and head of the Food'n'Go
research program. The last author is a medical doctor
and associate professor at the University of Copenha-
gen, Section for Health Service Research, and has worked
with research and education in the field of health care
innovation for more than 10 years.

The intervention mapping framework

IM describes the systematic process and associated tasks
for design, implementation, and evaluation in six steps:
(1) develop a logic model of the problem, (2) develop
matrices of change objectives, (3) design the interven-
tion, (4) produce the components of the intervention
program, (5) plan implementation of the intervention
program, and (6) plan the evaluation of the intervention.
Each task informs the subsequent step in an iterative pro-
cess [16, 26]. We present the six steps in three parts: Part
A describes the method and results of steps 1 to 4; Part
B describes the implementation, maintenance, and evalu-
ation process (steps 5 and 6); and Part C describes the
results of step 6 regarding the acceptability of the inter-
vention program as perceived by the nursing staff, the
nurse manager, and the dietician.

Part A: Identification of problems and needs, and
creation of plan and materials in steps 1 to 4

Step 1:logic model of the problem, the needs
assessment

Method

In this step, we conducted a needs assessment to develop
a logic model of the problem describing (1) the health
problem, which was insufficient food intake in older
(=65 years) hospitalized patients; (2) the behavior of the
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patients, relatives, and healthcare professionals, and the
environmental factors leading to insufficient food intake;
and (3) the personal determinants of the behavioral fac-
tors [16, 26].

Data sources

Our needs assessment builds on the existing literature
regarding behavioral and environmental factors influ-
encing insufficient food intake in older people [2, 27-32]
and personal determinants of the adoption and use of
technology [33, 34]. To obtain evidence of older patients’
competence, preferences, and attitudes toward nutri-
tion and technology, we initially conducted an explor-
ative study. We also conducted an observational study to
assess older patients’ competence and use of Food'n'Go
in this hospital unit and used empirical data to describe
local practice, context, and workflows.

Older patients’ competence, preferences, and attitudes
toward nutrition and technology

The explorative study was conducted in 2018 using semi-
structured interviews and a questionnaire (the Readi-
ness and Enablement Index for Health Technology) with
25 older patients (aged>65 years). The patients were
recruited from two hospital units specializing in infec-
tious diseases, one of which was the participating unit
when developing the ENI. Patients with terminal ill-
ness, inability to give informed consent due to cognitive
or physical impairment, or poor comprehension of the
Danish language were excluded. The qualitative data set
was separated and analyzed into a “technology part” and
a “nutrition part” The overall design has been reported
elsewhere 31, 35].

Patients’ use of Food’n’Go

The observational study was conducted in 2018 to assess
(1) patients’ need for support in the use of Foodn'Go
and (2) current nursing practices in the hospital unit for
involving and supporting patients in the use of Food'n'Go.
On two different weekdays within a week, all patients in
the unit were screened for eligibility to participate. We
excluded those who were unable to give informed con-
sent or did not eat orally. The included patients were
interviewed about their use of Food'n'Go, and afterwards,
they were asked to complete specific tasks on the tablet
using Food'n'Go, such as ordering lunch and registering
their food intake from the previous meal. An interview
and observation guide were developed, and a pilot involv-
ing four patients in two iterations led to an additional
item asking for reasons for the non-use of Food'n'Go. If
additional information regarding the patients’ needs for
support emerged, it was documented in the field notes.
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PERSONAL DETERMINANTS (PATIENTS)

* Insufficient knowledge of:
* Nutritional needs
* Food and drinks with high content of energy and protein
* How food intake impacts health and physical functioning
* Food choice is guided by preferences and not nutritional value
* Notaware of the wide selections of choices for food and drinks.
Not aware that Food'n’Go is a personal tool for patients
Limited experience with use of ICT
Low self-efficacy with regards to use of ICT
Feel low support from relatives and healthcare professionals
Low eHealth literacy
Perception of ease of use and usefulness of eHealth is low
Physical limitations

BEHAVIORAL FACTORS (PATIENTS (2 65 YEARS))

Limited use of Food'n'Go

+ Order and consume food and drinks that do not meet their energy- and
protein requirements
Limited food intake when they experience decreased appetite

Limited patient participation in the effort to eat
sufficiently during their hospital stay

1

{

PERSONAL DETERMINANTS (RELATIVES)

Insufficient knowledge of older patients’ nutritional needs
Not aware that Food’n’Go is a personal tool for patients

ENVIRONMENTAL FACTORS

Interpersonal

Relative behavioral factors
Limited involvement in the nutritional intervention using Food'n’Go

+  Give wrong nutritional advice (e.g., eat less fat and sugar, and more fruit
and vegetables)

Healthcare professional behavioral factors (nursing staff)
Limited involvement of patients and relatives in the nutritional
intervention using Food'n’Go
Insufficient performance of nutritional care processes (screening for

HEALTH PROBLEM

Insufficient nutritional intake of energy and protein (Less than
75 % of required needs) in older hospital patients (aged 265
years)which leads to:

!

Decline in functional status
Prolonged hospitalization
Increased risk of re-hospitalization

Decreased
quality of life

malnutrition, ion of

for protein and Increased risk of mortality

+ Attitude: Older persons are unable to use and benefit from ICT
* Low eHealth literacy

8 , energy, monitoring)
Perception of ease of use and usefulness of eHealth is low

PERSONAL DETERMINANTS (HEALTHCARE PROFESSIONALS) Organizational factars

*  Lack of routine and

Low prioritization of nutrition when experiencing time constraints

Lack of interdisciplinary use of Food’'n’Go (dietitians and nursing staff)
ic interdisciplinary coll i garding

. ici of of nutrition for older

persons

nutritional care
Lack of distribution of

* Insufficient skills and self-efficacy when involving patients and
relatives in nutrition using Food’'n’Go

* Low attention toward involving patients in the nutritional
intervention including use of Food’'n’'Go

* Perceive patient involvement using Food’n’Go as time

staff)

Technology behavioral factors

Low eHealth literacy
* Perception of ease of use and usefulness of eHealth is low

ity for ilability of Food’n’Go (nursing

* Challenges with Food’'n’Go regarding ease of use and usefulness

consuming ST
*  Attitude: Older patients are unable to use and benefit from oh-bahsviorsl factoss _
Food'n’Go * Food’'n’Go not available to all patients

* Technology system challenges
Food’n’Go website not accessible to dieticians
*  Full selection of hospital food and drinks not available in the hospital unit

Fig. 1 The needs assessment—Logic model of the problem (step 1)

Local practice, context, and workflow

To identify healthcare professionals’ concerns and
needs in relation to the planned intervention, we gath-
ered data about their behaviors and attitudes regarding
nutrition and Food'n'Go. Data were collected from proj-
ect group and staff meetings, and an interview with the
project nurse who participated in the implementation
of Food'n'Go. We also received statistics on the usage
of Food'n'Go from the IT company Movesca. A project
group had already been established in the Foodn'Go
project, whose goal was to ensure effective implementa-
tion of the technology by discussing and planning neces-
sary adjustments to the Food'n’Go technology.

Results

The needs assessment is shown in a logic model of the
problem in Fig. 1. The needs assessment established that
the intervention should target patients and their relatives
as well as healthcare professionals.

Theory, evidence, and empirical findings

Based on theory, evidence, and empirical findings [2, 30—
32, 34-37], we identified behavior and related personal
determinants among patients, relatives, and healthcare
professionals, as well as non-behavioral factors that may
lead to insufficient nutritional intake and lack of use of
Food'n'Go. We supplemented the empirical findings with
theory to refine the identified personal determinants of
using (1) the Readiness and Enablement Index for Health
Technology (READHY) framework [34], which addresses
determinants of readiness to engage with eHealth, and

(2) the Technology Acceptance Model 3 (TAMS3), which
describes determinants of individuals’ acceptance and
use of information technologies [33]. The empirical find-
ings that were used in the logic models are summarized
below.

Older patients’ competence, preferences, and attitudes
toward nutrition and technology

The findings from the explorative study are reported in
two articles: one reporting how food and nutrition are
understood by older patients [31] and the other reporting
on digital competence and readiness [35]. In this section,
we summarize the main findings that were included in
the logic model. The participants (older patients) were, in
general, motivated to engage in activities that improved
their health. However, they seemed to lack knowledge
about their nutritional needs when older and acutely ill
and the association between their food intake and their
health. They also had limited experience with monitoring
their nutritional status [31]. We found that their experi-
ence with technology ranged from not using information
and communication technology (ICT) at all to advanced
usage, which was reflected in a wide range of compe-
tences, preferences, and attitudes toward ICT. Non-use
was often related to a lack of knowledge and low self-con-
fidence about the use of ICT [35].

Patients’ use of Food’n’Go

In the observational study, we screened 29 patients for
eligibility to participate, and 9 (mean age 85 years, SD:
5.2) were excluded due to the following reasons: unwilling
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to participate (n=1), unable to provide informed con-
sent (n=2), no oral food intake (n=3), unavailable due
to examinations or discharge before inclusion (n=3).
In total, 20 patients were included, with a mean age of
76 years (SD: 14.2). The five pre-defined categories for
patients’ level of need for support were condensed into
four categories, with the included patients distributed as
follows: (1) Patient is able to complete the tasks on the
tablet with no need for support (n=7; mean age: 62 years
(SD: 9.7)); (2) Patient is able to complete the tasks on the
tablet with support (n=3; mean age: 73 years (SD: 8.0));
(3) Patient is able to participate in completing the tasks
when the tablet is held and operated by another (n=10;
mean age: 86 years (SD: 8.7)); or (4) Patient is not able to
participate in completing the tasks (n=0).

We presented the above findings to the nursing staff
and encouraged them to discuss whether additional cat-
egories should be added. The nursing staft agreed with
the above categories. This study demonstrated that only
a limited number of patients participated in nutritional
care using Food'n'Go. Three out of ten patients in catego-
ries 1 or 2 (i.e., able to hold and operate the tablet with
Food'n’Go) used it. The following findings were included
in the logic model: nursing staff did not systemati-
cally introduce patients to Food'n'Go, and patients were
unaware of the possibility of using Food'n'Go as a per-
sonal tool, as they thought it was only to be used by the
nursing staff.

Local practice, context, and workflow

Local audits and statistics provided by the IT company
Movesca confirmed an insufficient intake of energy
and protein (less than 75% of estimated requirements)
among patients. Data from project and staff meetings
and interviews with the project nurse confirmed the
limited involvement of patients in using Food'n'Go and
revealed related barriers. A predominant attitude among
the nursing staff was that older patients were not capa-
ble of using and benefiting from eHealth. This, in com-
bination with technical challenges in the early version of
Food'n'Go, was identified as a significant determinant for
not involving patients in its use. The nursing staff per-
ceived patient involvement as time-consuming, and some
lacked trust in the technology due to previously men-
tioned challenges (e.g., system failure and problems with
internet access). Furthermore, limited experience, skills,
and knowledge in supporting patients to participate in
using Food'n'Go contributed to the nursing staft’s failure
to involve patients. Local audits showed that the nursing
staff’s completion of the required procedures for nutri-
tion management, such as screening for malnutrition and
calculating nutritional requirements, was suboptimal,
and this was a barrier to the successful use of Food'n'Go.
A lack of systematic interdisciplinary collaboration in
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the nutritional care in older patients was included in the
model.

Step 2: logic model of change

Method

In this step, we defined the target behavior of patients,
relatives, and healthcare professionals and the related
personal determinants and non-behavioral environmen-
tal factors required to reach the intervention goals. The
intervention goals were defined as (1) daily energy and
protein intake reaching at least 75% of patients estimated
requirements, and (2) patients’ participation in nutri-
tional care using Foodn'Go. We created matrices linking
the target behavior (i.e., the performance objectives) with
the determinants and related change objectives, specify-
ing what needed to be changed. Based on social cognitive
theory (SCT), we categorized the personal determinants
into six categories: knowledge, skills, self-efficacy, out-
come expectation, social support, and attitude [38, 39].

Results

The matrices visualized what needed to be addressed in
the educative nutritional intervention (ENI) and in the
program for education and support targeting healthcare
professionals to achieve the intervention goals. The per-
formance objective for the patients was tailored to the
four defined patient profiles describing their competence
and need for support in using Foodn'Go. An example of
a performance objective linked to change objectives tar-
geting the patients is shown in partial matrices in Table 1
(complete matrices are attached as Additional file 1). Per-
formance objectives required for the patients to achieve
the intervention goals were as follows: (1) use Foodn'Go
(i.e., participate in ordering and monitoring their own
food intake, and adjustment of their food intake accord-
ing to the feedback provided from Food'n'Go); and (2)
order and eat food that meets their nutritional needs.
Performance objectives for relatives addressed how they
could support and motivate the patients by talking about
their food intake, encouraging them to order and eat
between meals, keeping them company during meals, and
assisting them in the use of Food'n'Go. Examples of per-
formance objectives for the nursing staff were (1) inform
and introduce Food'n'Go to patients according to their
needs and competence, and (2) provide personal feed-
back to the patients about their nutritional intake using
the feedback diagram in Food'n’'Go. Non-behavioral envi-
ronmental performance outcomes were (1) Foodn'Go is
available to all patients, (2) patients and healthcare pro-
fessionals experience only a few technology challenges,
(3) the dieticians are granted access to Food'n'Go, and
(4) food and drinks visible to the patients in Foodn'Go
are available in the hospital unit. An overview of change
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Table 1 Partial matrices of change objectives for patients (step 2)

Performance Change objectives

objectives Knowledge Skills Self-efficacy = Outcome expectation Social support Attitude and
(PO) for Patients awareness
Profile 1 and 2* Express the routines Demonstrate Express Expect Food'n'Go to Perceive the nursing Perceive

PO.1 with regard to using  skills to operate  confidencein  provide options to staff provides them Food'n'Go to
Use of Food'n'Go Food'n'Go to order ~ Food'n'Go to: ordering food  choose tasty foods with necessary sup- be useful and
Operate the tablet food and register - Order food and registering  that will meet their port with regards to easy to use
and use Food'n'Go theirintake —when - Register intake  their food preferences and dietary  using Food'n'Go

« Order food and and how « Adjust food intake in requirements Ask the nursing staff

drinks intake based on  Food'n'Go Expect the healthcare  for help when needed

- Register food feedback from professionals and rela-  with regards to

intake** Food'n'Go to en- tives approve of they Food'n'Go

« Monitor and
adjust food intake if

sure a sufficient
dietary intake

necessary
Profiles 1, 2, and 3* Express their nutri-  Demonstrate use
PO.2 tional needs of feedback on

Order and eat food
that meets their
nutritional needs

Express how a
sufficient food
intake positively
affects their health,

their daily food
intake provided
in Food'n'Go and
adjust their food

use Food'n'Go

Expect that eating suf-

Perceive support from
their relatives in using
Food'n'Go

Perceive support from

Aware of the

ficiently will positively  their relatives and that  importance
affect their recovery they are engaged in of eating
and physical function  the nutritional care despite no
Expect that they will be  Perceive that the or decreased
served well-prepared healthcare profes- appetite

including physical
functioning
Express they need
food and drink with
high content of
energy and protein
|dentify food and
drink items with
high content of
protein and energy

intake during the
day, if necessary

and tasty food

Expect the healthcare
professionals and rela-
tives will approve that
they eat sufficiently
during their hospital
stay

sionals will provide
them with necessary
support with regards
to selecting food that
meets their needs

* Profile 1: Patient is able to hold and operate the tablet with Food'n'Go without support

Profile 2: Patient is able to hold and operate the tablet with Food’'n'Go with verbal and/or technical support

Profile 3: Patient is able to participate in completing the tasks when the tablet with Food'n’Go is held and operated by another

** Only required in patients at risk of malnutrition (NRS>3)

objectives for all target groups is provided in complete
matrices, attached as Additional file 1.

Step 3: Designing the intervention: evidence- and
theory-based methods and practical applications
Method

The product of step 3 was a plan of the ENI and a plan of
the change objectives for each target group organized by
the determinants (skills, self-efficacy, outcome expecta-
tions, etc.), linked to theory-based change methods and
a description of how the intervention would be deliv-
ered in practice. In the design of the intervention, we
applied theories of behavioral change [38—42], includ-
ing SCT by Bandura, describing the influence of self-
efficacy and outcome expectations on health behavior
[38, 39]. We used the theory of persuasive communica-
tion, that is, the elaboration likelihood model of persua-
sion, to choose methods for changing attitudes [42]. To
address the determinants related to the adoption and
use of technology, we used the TAM3 by Venkatesh et
al., which describes suggestions for interventions target-
ing the determinants of adoption and use of technology:

perceived ease of use and perceived usefulness [33]. The
recommendations for nutritional care for older patients
addressed in the recent ESPEN guideline (2019)[13]
were considered and included in the ENI. To ensure
that the end user perspective was accounted for and to
facilitate the implementation and adoption of the inter-
vention, representatives of all target groups (patients,
relatives, and healthcare professionals) were involved in
the creation of and reflection on ideas for the ENI [43].
They were presented with the identified target behavior
defined in the logic model of change (e.g., healthcare pro-
fessionals inform patients and relatives about the benefits
of eating sufficiently). Afterwards, they were encouraged
to elaborate on these and come up with ideas for prac-
tical delivery (e.g., how to provide patients and relatives
with nutritional information). The ideas were generated
from individual conversations with patients (n=3; mean
age: 80 years), relatives (n=2; spouses), nurses (n=2),
the nurse manager, the clinical nurse specialist, and the
project nurse, as well as one workshop with patients and
nurses (n=4) and group conversations with nursing staff,
dietitians, and physicians in four meetings.
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Nursing staff assesses and categorizes needs for support

A and d ion of
for support to use Food'n’Go

’ needs

according to one of four categories* and mark it with a
magnet on the whiteboard in the patient room.

At admission if possible or at latest, before lunch the
following day.

Level of support is documented in the EHR.

The nursing staff hands out pamphlets on nutrition and a

user-manual on Food’n’Go, informs on nutrition (i.e.,
benefits of eating sufficiently, nutritional needs and how-
to fulfil these) and introduces Food’n’Go.

Information, counselling and feedback on nutrition
for patients using Food’n’Go

When patients are introduced to Food'n'Go (at
admission or at latest, before lunch the following day)

The nursing staff provides daily feedback to patients on

dietary intake and achievement of individual goals for

During hospitalization

protein and energy intake by using Food’n’Go.**

| of pati in ordering and
food intake using Food’n’Go**

The nursing staff supports the patients to participate in
food ordering and monitoring of their daily food intake
according to marked level of need for support.

During hospitalization

Fig. 2 The Educative Nutritional Intervention—ENI. * (1) Patient is able to hold and operate the tablet with Food?n?Go without support; (2) Patient is able
to hold and operate the tablet with Food'n'Go with verbal and/or technical support; (3) Patient is able to participate in use of Food'n'Go when the tablet
is held and operated by another; (4) Patient is not able to participate in use of Food'n'Go. ** Monitoring of food intake was only required for patients at
risk of malnutrition (NRS=3). *** Dietary counselling by dietitian for patients at risk of malnutrition was a part of standard nutritional care, and was in this

ENI extended to include use of Food'n'Go

Results

In collaboration with patients, relatives, and healthcare
professionals, we conceptualized and designed the ENI
targeting patients and their relatives, and a program for
education and support for the healthcare professionals.
The ENI consists of five components, which are shown in
Fig. 2.

The theory-based change methods and practical
applications used to achieve the change objectives for
all target groups are shown in Table 2 (detailed version
of Table 2is provided as Additional file 2). Input from
patients and relatives guided us to avoid too much writ-
ten information, avoid lecturing, and minimize the focus
on negative consequences, instead emphasizing on the
benefits of eating adequately as key messages of the infor-
mation. The nursing staff requested a systematic and
simple approach to categorizing patients at admission
with regard to their need for support in using Food'n'Go.
They suggested a system with magnets on each patient’s
whiteboard that represented their need for support. The
dietitians and the physicians contributed to the ENI with
requests and suggestions for the communication work-
flow, such as, how the physicians should receive informa-
tion on which patients to inform about nutrition.

Step 4: production of program components

Method

In an iterative process, we produced, tested, and adjusted
the program materials. We presented patients, relatives,
and healthcare professionals with the program materials
and received their feedback and reflections for adjust-
ments and final approval. We collected the feedback dur-
ing individual conversations with patients admitted to
the hospital unit (n=3; mean age 82 years), nurses (n=5),
dieticians (n=2), the nurse manager, and the clinical
nurse specialist, and from group discussions in two staff
meetings with the nursing staff (n=14), one meeting with
the physicians (n=5), and two meetings in the Food'n'Go
project group. An event was also held in which the first
author positioned herself in the hallway, presented the
pamphlet and two different versions of posters, and had
spontaneous conversations with passing patients, rela-
tives, and healthcare professionals.

Results

Development of program materials

We developed the following materials: (1) information
for patients and relatives: poster and pamphlet with key
messages of the ENI and a user guide for Food'n'Go; (2)



Terp et al. BMC Health Services Research

(2022) 22:1435

Page 8 of 15

Table 2 Intervention program with theory-based change methods and practical applications (step 3)

Change objec-  Theory-based change Practical application and delivery

tives - methods

Patients

Knowledge Provide information * - Posters are positioned at the entrances and at the nurses’station.

- Pamphlets are handed out to patients and relatives.

- Individual communication with the nursing staff and dietitians takes place.

- Food'n'Go user guides are placed on the patients'whiteboards.

- Food'n'Go provides nutritional information (energy and protein content in food and drinks).

Skills Guided practice ©¢ - The nursing staff instruct patients in how to use Food'n'Go on the day of admission or next
Goal and self-monitoring ¢ day before lunch. Procedures and teaching principles are outlined in guidelines.

- Patients at risk of malnutrition (NRS score > 3) are trained to monitor dietary intake and use
the feedback provided by Food'n'Go.

Self-efficacy Guided practice ¢ - Patients are instructed and supported in the use of Food'n'Go in accordance with their com-
Encourage and provide feedback petencies and need for support (according to the four defined patient profiles) and guided
on their performance © toward a mastery experience.

- The nursing staff and dietitians use Food'n'Go in guidance and counseling.
Outcome Provide information on conse- - Verbal and written information communicates key messages about beneficial outcomes of

expectation

Social support

Attitude and
awareness

Relatives
Knowledge

Outcome
expectation

Attitude

guences and outcome *
Persuasive communication *
Social processes of encourage-
ment ?

d

Social processes of encourage-
ment and support *
Persuasive communication *
Cues?®

Self-monitoring °

d

Provide information °

Provide information on conse-
quences and outcome °

Persuasive communication *¢

eating adequately and using Food'n'Go.

- During rounds, the physicians inform and talk about nutrition with patients at risk of
malnutrition.

- The healthcare professionals approve of the patient’s efforts to eat adequately using
Food'n'Go.

- Support from relatives is mobilized by providing the relatives with knowledge (see below
under "relatives”).

- Providing patients with the knowledge and skills described above is expected to influence
their attitude and awareness.

- Patients at risk of malnutrition are offered individual dietary counseling by a dietitian.

- Magnets on the patients' whiteboard visualize the expected behavior regarding the use of
Food'n'Go.

- Food'n'Go enables the patients to monitor their food intake themselves.

- Written information (posters and pamphlets with key messages about nutrition; a user guide
for Food'n'Go) and verbal information are provided by the nursing staff.

- Information is provided as described above under “knowledge”

- Providing the relatives with the above information is expected to influence their attitude.
- During personal communication, the nursing staff emphasize the importance of an adequate
intake in older people and the benefits of using Food'n'Go.

Nursing staff Activities provided during intervention period to facilitate implementation

Knowledge

Skills and
self-efficacy

Outcome
expectation

Attitude and
awareness

Provide information 2

Guided practice ®¢

Modeling # <€

Encourage and provide feedback
on their performance ©

Provide information regarding
outcome ?

Encourage and provide feedback
on their performance ©

Persuasive communication *¢

Encourage and provide feedback
on their performance ©
Facilitation—reduce barriers to
action f

- Teaching sessions once a week with different topics related to the ENI.
- Individual teaching sessions.
- Weekly electronic newsletter.
- A guideline describing procedures for conducting the ENI.
- Posters with key messages related to the ENI formulated as the “10 nutrition commandments”.
- Individual bedside teaching with skills training takes place, followed by feedback.
- The nutritional key person demonstrates use of the ENI in daily nursing care and acts as role
model.
- Results from the continuous monitoring are communicated to the staff.
- Weekly teaching sessions are held.
- The nursing staff are provided with results from monitoring of the patients’ use of Food'n'Go
and their food intake.
- The nurse manager:

- Participates in meetings and teaching sessions to signify the importance.

- Requests need for action in relation to delivery of the ENI.
- High involvement is facilitated in teaching subjects by providing the nursing staff with the
above information about nutrition and patient involvement and encouraging discussion and
reflection about the use of ENI during the weekly teaching sessions.
- Continuous skills training of skills related to the ENI is expected to change their attitude.
- Food'n'Go is available (charged and logged in) to all patients. Weekly checks take place of
availability of Food'n'Go.
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(continued) Table 2
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Change objec-
tives -

Theory-based change
methods

Practical application and delivery

Dietitians Activities provided during intervention period to facilitate implementation

Provide information and instruc-
tion °

Persuasive communication *€
Provide information regarding
outcome °

Encourage and provide feedback
on their performance ©

Knowledge, skills,
and self-efficacy

- Regular meetings take place with the dietitians and first author.
- The dietitians participate in the weekly teaching sessions with the nursing staff.

Physicians Activities provided during intervention period to facilitate implementation

Knowledge, Provide information @
outcome
expectation, and

awareness

- Information meetings are held before the start of the intervention.
« At the morning meetings, the interdisciplinary staff are informed and encouraged to perform
the required tasks related to the ENI.

Mitchie et al., 2008 [40]; "Kok et al., 2016 [41]; *Kelder et al., 2016 [39]; “Perloff, 2017 [42]; ¢ Bandura, 2012 [38]; f Bartholomew et al., 2016 [16]

categorization of patients’ needs for support; a sys-
tem with four magnets with different labels and colors
to categorize the patients’ need for support to use on the
whiteboards in the patients’ rooms; (3) nursing docu-
mentation: a template in the electronic health record
(EHR) for documentation of the patients’ need for sup-
port; (4) guidelines for nursing practice: a descrip-
tion of the required nursing practices related to the
ENI including workflows; and (5) educational material
designed for the nursing staff. We adjusted the materi-
als in several iterations until approval was obtained from
the target groups and relevant stakeholders ( the nurse
manager, assistant nurse manager, clinical nurse special-
ist, and project nurse). Adjustments based on feedback
from patients and relatives included a more eye-catching
poster design and linguistic changes in the pamphlet. The
template for nursing documentation developed in the
EHR was adjusted in several iterations to create accu-
rate, intuitive, and easy-to-use documentation and avoid
a heavy workflow, which is a known barrier for nursing
documentation [44].

Program for education and training of nursing staff
The nursing staff were mainly responsible for carrying out
the ENI; therefore, they were the primary target group
for education and training. During the three-month
intervention period, the nursing staff were scheduled to
receive education and training that targeted the defined
change objectives (i.e., self-efficacy, knowledge, and skills
to involve patients in the nutritional intervention). Once
a week, a joint teaching session for nursing staff and dieti-
tians was held on different topics related to the ENI using
different teaching methods, including group discussions
about solutions to optimize the delivery of the ENI, feed-
back on the progress of the intervention, and information
provided in an entertaining way, such as quizzes.

In addition to these group meetings, individual teach-
ing sessions were held with nursing staff to practice their

skills and increase their self-efficacy of involving patients
in the nutritional care using Food'n'Go. In these sessions,
the nurse or LPN would (1) receive detailed information
on the components in the ENI, (2) practice selected tasks
from the ENI under guidance, and (3) receive feedback
on their performance of the tasks. These sessions were
conducted by the first author, who was present in the unit
several days a week to observe the use of the ENI and
offer spontaneous support and guidance if needed dur-
ing the intervention period. Several supportive activities
were planned to be conducted by the management team
(nurse manager and assistant nurse manager), the clini-
cal nurse specialist, and the nutritional key person, who
was an experienced nurse from the hospital unit with
special responsibilities for nutrition. The nurse manager
addressed the need to focus on the ENI at the morning
interdisciplinary meetings, while the key person acted
as a role model for staff in use of the ENI. Every week,
essential key messages concerning the ENI were commu-
nicated to the healthcare professionals in the weekly elec-
tronic newsletter.

Part B: planning implementation, maintenance
(step 5), and evaluation (step 6) of the intervention
program

For step 5, we report the plan of work processes ensur-
ing implementation and maintenance of the ENI, and for
step 6, we report adjustments in the education of health-
care professionals and the plan for evaluation of the ENL
The results of the evaluation regarding the clinical out-
comes will be reported elsewhere.

Step 5: planning the implementation and
maintenance of the intervention program
The Food'n'Go project has already been adopted at the
leadership level prior to the implementation of the ENI,
as Foodn'Go had been iteratively developed in a joint
research-based effort between the hospital and the
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commercial partner Movesca. The ENI was developed
as an educative intervention to support the adoption and
sustainability of the everyday use of Foodn'Go, which
was already endorsed by the head nurse and the nurse
manager. To ensure ownership and active and continuous
involvement of the management team, the ENI was cre-
ated together with the nurse manager, clinical nurse spe-
cialist, key person, and first author (RT). Weekly group
meetings were established to ensure communication and
close collaboration between the implementors, i.e., the
key person, clinical nurse specialist, and first author (RT),
to discuss the status of the program use and the moni-
toring of results, and to adjust the plan for the educa-
tion and training of the nursing staff if necessary. Regular
meetings between the first author and the nurse manager
were planned to ensure active involvement and support.
Themes for these meetings were the progress of the proj-
ect and how the nurse manager could support it. The
roles and tasks associated with the implementation were
described for the nurse manager, the key person, and the
clinical nurse specialist.

Step 6: evaluation of the intervention program
Monitoring and adjustment of the program

During the three-month intervention period, we con-
tinuously monitored and observed the healthcare profes-
sionals’ delivery of the ENI to identify additional needs
for education and training. Initially, we focused on
facilitating the nursing staff’s delivery of standard nutri-
tional care, such as nutritional screening, calculations,
and the entry of energy and protein requirements into
the Foodn'Go system. Completion of these tasks were
prerequisites for delivery of the ENI, and thus patients’
participation using Food'n'Go. Evaluation of the deliv-
ery of the ENI halfway through the intervention period
showed a lack of patient participation. Based on our logic
model of change, we assumed that we needed to inten-
sify education targeting nursing staft’s attitudes and
skills. We increased training on patient involvement, for
example, communication with patients about their food
intake using Food'n'Go. To facilitate the nursing staft’s
awareness of the ENI, we provided them with results
on patients’ food intake, as we expected that seeing the
impact of their efforts would motivate them.

Plan for evaluation of the feasibility and effectiveness of
the ENI

A plan for evaluating the feasibility and effectiveness of
the ENI was created. The feasibility was evaluated accord-
ing to three components of process evaluation: “context,’
“fidelity, and “mechanism of impact” [45]. These compo-
nents can be described as (1) contextual factors related
to delivery and/or intervention outcomes (i.e., availabil-
ity of Food'n'Go to patients and proportion of patients
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receiving dietary counseling by a dietitian); (2) whether
the ENI was delivered as intended (intervention fidelity);
and (3) mechanism of impact of the ENI (i.e., patients’
knowledge, skills, and use of Food'n'Go, and acceptabil-
ity as perceived by patients and healthcare profession-
als). We evaluated the effectiveness of the ENI according
to the patients’ food intake (energy and protein) after a
three-month intervention period, using a pre- and post-
test design. The evaluation will be reported elsewhere,
except for acceptability of the intervention as perceived
by the nursing staff, nurse manager, and dietitian, which
is reported below.

Part C: acceptability of the intervention as
perceived by healthcare professionals

Method

After the three-month intervention period, the health-
care professionals’ acceptability of the ENI, the education,
and the support received were evaluated. This evaluation
was based on two focus group interviews with nursing
staff (n=8) and two individual interviews with the nurse
manager and dietitian affiliated with the unit during
the intervention period. Written informed consent was
obtained from all participants. We developed and used
an interview guide addressing five components from the
theoretical framework of acceptability by Sekhorn et al.
[46]: affective attitude (how the participants feel about
the intervention program); perceived effectiveness (the
extent to which the ENI is perceived to have achieved its
intended purpose); self-efficacy (participants’ confidence
in delivering the ENI); burden (the amount of effort
required to deliver the ENI); and intervention coherence
(the extent to which the participants understand the ENI
and how it works). These acceptability components were
used when analyzing the qualitative data using deductive
content analysis [47, 48].

Results

Affective attitude

In general, the focus group interviews with nursing staff
revealed a positive attitude toward the ENI based on their
perception of the importance of nutrition for all patients,
awareness of the consequences of malnutrition, and the
importance of addressing these in nursing care. The
nurse manager perceived a changed attitude among the
nursing staff from a focus on barriers (e.g., patients’ lack
of ability to use and benefit from eHealth), to a broader
understanding of the involvement of patients in using
Food'n'Go, and generally, an attitude toward nutrition as
important. The nurse manager expressed that one possi-
ble cause for this changed attitude could be the increased
focus on the essence of nursing —that is, patient out-
comes (nutritional intake)—rather than on whether
the nutritional screening procedure was performed in a
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timely manner. She felt that this motivated the nursing
staff. A change in attitude and behavior among nursing
staff was also experienced by the dietician, who believed
that this change manifested itself in a stronger focus
on nutrition, a higher degree of completion of required
nutritional procedures (e.g., screening for malnutrition),
and an increased awareness of providing patients with
food and drinks with a high energy and protein content.

With regard to the entire intervention program, the
nurse manager felt that her involvement in the develop-
ment of the ENI had provided her with a broader per-
spective on opportunities for involving older patients in
nutritional care when providing them with the neces-
sary support. The nurse manager’s experience of being
involved facilitated a sense of ownership of the project,
which motivated her and made it easier for her to sup-
port it as leader.

Perceived effectiveness

The nursing staft described several examples of positive
effects on patients’ nutritional intake when using the
ENL One example was some patients’ increased moti-
vation to eat more when they, in cooperation with nurs-
ing staff, registered their own nutritional intake using
Food'n'Go and received feedback showing their intake in
relation to their needs. The effect of providing patients
with information on nutrition was also discussed by the
nursing staff. They observed that the patients’ choice of
food was affected by the information and counseling they
received, although they stated that many patients were
still unaware of the importance of nutrition. The dietician
also perceived Food'n'Go as useful for facilitating patient
participation and thus beneficial, as it enhanced patients’
motivation and awareness of eating sufficiently. For
example, the use of feedback on their dietary intake, visu-
alized in a diagram, substantialized their goal for nutri-
tional intake and motivated some patients to eat more to
reach it. According to the dietician, the intervention pro-
gram had also led to increased identification of patients
at risk of malnutrition and, as a consequence, increased
referrals to dietitians. This resulted in them being more
present in the unit, which they felt had led to strength-
ened interdisciplinary collaboration.

Self-efficacy

Regarding the nursing staff’s perceived acceptability of
the education and support received in the intervention
period, they reported feeling confident in conducting
the ENIL They felt that the knowledge and skills they had
learned supported them. It was also emphasized, how-
ever, that they had limited experience with this new prac-
tice, and they were concerned about the prioritization of
the ENI in competition with other tasks when time con-
straints were an issue. The combination of theory and
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practice was perceived as effective by the nursing staff.
In particular, bedside teaching with skills training fol-
lowed by individual feedback was perceived as beneficial
for increasing their confidence in delivering the ENI. The
nurse manager shared this opinion, and felt that the prac-
tical bedside teaching and skills training had had a posi-
tive impact on nursing staft’s motivation and learning.

Burden

The time required to support patients in the use of
Food'n'Go was perceived as a burden by some nursing
staff, as extra time was sometimes needed for different
reasons. Regarding the perception of patient involvement
using Food'n’'Go as a burden due to time constraints, the
nurse manager reflected on the importance of the man-
agement team emphasizing nutrition as a priority task.
From the dietician’s perspective, no challenges with the
use of Food'n’Go were experienced.

Intervention coherence

In general, the nursing staff and the dietitian seemed to
understand the ENI and how supporting the patients
to participate in nutritional care using Foodn'Go might
motivate them to eat sufficiently. However, the focus
group interviews revealed that not all nursing staff
were aware of how to provide individualized support
to patients, as described in the ENL. Some had missed
that the involvement of patients in the use of Food'n'Go
should be differentiated and target the patients’ indi-
vidual competence, or were unaware of how to do it. In
some cases, unnecessary effort was made to get patients
without sufficient competence and ability to hold and
operate the tablet themselves. Since this was often unsuc-
cessful, patient involvement was perceived as a time con-
straint and a burden, as described above.

Discussion

We have presented how we developed an intervention
program aimed at supporting older patients to partici-
pate in their own nutritional care using the eHealth solu-
tion Food'n'Go, guided by IM. The intervention program
consists of (1) the ENI, and (2) a plan for education and
training targeting nursing staff. The process, data, result-
ing intervention, and documented acceptability are
unique in that they directly address the specific chal-
lenge: How can patient participation and the newly intro-
duced technology “Food’n’Go” be adopted and embedded
in everyday practice?

Acutely ill older patients are often frail and depend on
support to manage their own nutrition, including use
of eHealth which may explain the common belief that
older patients are incapable of using and benefiting from
eHealth [49, 50]. The initial steps in IM (steps 1 and 2)
made it clear that a broader understanding of the use of
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eHealth among nursing staff was necessary in the con-
text of hospitalized older patients. We identified varying
levels of ICT competence, which indicated a need for dif-
ferentiated support; consequently, the four levels of user
competence and need for support we identified were
addressed in the ENI This allowed us to differentiate
the involvement of the patients in nutritional care using
Food'n'Go.

In step 1, the needs assessments showed that in addi-
tion to patients, healthcare professionals and relatives
were also important target groups to address in the inter-
vention. Nutrition is described as a core area of nursing
care [51], which contrasts with the insufficient delivery
of nutritional care that we identified, and which is also
reported in several other studies [19, 32]. In alignment
with Noort et al., who developed a nutritional interven-
tion for an anesthesia outpatient clinic [19], we developed
a program for education and training for nursing staff
to ensure intervention delivery. The logic models (steps
1 and 2) emphasized that in addition to the nutrition
perspective, it was important to enhance nursing staff’s
knowledge, skills, and attitudes regarding patient involve-
ment. Patient involvement is often limited to “provid-
ing information” [52]. Therefore, to ensure successful
implementation, it is important to recognize that patient
involvement requires specific knowledge and skills to be
acquired by nursing staff.

In step 3, IM guided us to develop an intervention with
the systematic use of relevant theory and evidence, con-
sidering the specific context of older hospital patients.
IM has been described as a framework that can be used
to bridge the gap between theory and practice [53].
Developing the intervention map in a sociotechnical
context illustrated how a combination of theories from
different areas, such as SCT, eHealth literacy, and tech-
nology acceptance, together with empirical data, can
inform a systematic design process. Adoption and suc-
cessful use of eHealth solutions require that end users are
capable and motivated to use these technologies [54], so
the integration of theories about technology acceptance,
readiness, and eHealth literacy is important in the devel-
opment of an intervention such as the ENI. A system-
atic reviews concerning eHealth literacy interventions
for older people found that most existing interventions
lacked a theoretical framework of eHealth literacy [54].
In the development of the ENI, we used a conceptual the-
ory-based framework of eHealth literacy, which captures
dimensions related to users’ knowledge and skills, their
motivation and trust in technology, and context, com-
bined with the theory of technology acceptance [34, 55].
We expected that addressing these theory-based eHealth
literacy dimensions in the ENI would facilitate the adap-
tion and successful use of Food'n'Go and thereby have a
positive impact on the outcome.
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In steps 3 and 4, we involved end users and relevant
stakeholders by inviting them to come up with ideas
and provide feedback on planned concepts and informa-
tion materials. Collaborative involvement of end users is
important for capturing their perspectives on problems
and ensuring the acceptance and successful implemen-
tation of a new system [43, 56]. Researchers have argued
that the involvement of end users should take place in the
very early stages of the design and development of inter-
ventions, and that end users should not be limited to the
role of informants [43, 57]. We involved older patients
and their relatives to include their ideas and perspectives
on the presented concepts.

As part of steps 5 and 6, we decided to continuously
evaluate parameters that were prerequisites for deliver-
ing the ENI as well as its outcomes (nutritional intake).
These evaluations informed adjustments to the teaching
to support nursing staff in their needs, thus facilitating
the implementation and maintenance of the ENI. Boo-
nestra et al. argued that providing users with the neces-
sary support and prompt responses to their requests
during the implementation of a system would enhance
their motivation, which is important for their acceptance
of a new eHealth solution [58]. These adjustments may
have contributed to the nursing staft’s acceptance of the
intervention.

The acceptability of the intervention as perceived by
the healthcare professionals was part of the evalua-
tion, which we planned in step 6. By understanding and
addressing healthcare professionals’ beliefs and atti-
tudes, we were able to create an intervention that had
high overall acceptability and was anticipated to provide
a higher level of patient participation in nutritional care
assisted by an eHealth solution. The evaluation revealed a
changed attitude among nursing staff toward a more pos-
itive attitude regarding the involvement of the patients
in nutritional care using Food'n'Go. The dietician expe-
rienced positive impacts of this changed attitude in the
nutritional care provided by the nursing staff, including
a higher degree of completion of nutritional screening
and an increased focus on how to meet patients’ nutri-
tional needs. This positive change was explained by the
nurse manager as a perception among the nursing staff
that the education was meaningful due to the increased
focus on patient outcomes (i.e., patients’ nutritional
intake) and the use of bedside training. Consistent with
SCT, skills training was a way to increase self-efficacy [38,
39]. Self-efficacy is an important determinant to address,
as according to Bandura, it affects individuals’ behavior
both directly and through its influence on other determi-
nants [38].

The evaluation of acceptability also indicated some
issues that must be taken into consideration in future
implementation of the ENIL. The use of Foodn'Go was
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sometimes perceived as a burden due to deficient knowl-
edge and skills regarding how to differentiate the involve-
ment of patients. The use of Foodn'Go became the goal
instead of a means of reaching the goal of participation
in their own nutrition. This indicated that we had not
succeeded in providing all nursing staff with sufficient
knowledge and skills to use Food'n'Go in a differentiated
way. It emphasizes the importance of monitoring inter-
vention fidelity to adjust the nursing staff-directed edu-
cation and training. Furthermore, an implementation
period longer than three months may be required for this
training.

With regard to the overall design and development pro-
cess of the intervention program, the use of IM made sev-
eral advantageous contributions to this study. Guided by
IM, we developed the intervention program in a dynamic
iterative process, which is recommended when devel-
oping a complex intervention such as the ENI [59]. The
widely used UK Medical Research Council’s (MRC) guid-
ance for developing complex interventions has several
similarities with IM, including the emphasis on devel-
oping theory- and evidence-based interventions, taking
the dynamic relationship between the intervention and
its context into account, and the importance of involv-
ing stakeholders [60]. The IM framework is inspired by
the discipline of health education, which is important for
our study as it involved the development of an educative
intervention. Use of IM is a time-consuming process,
as has been reported in other studies [19]. However, we
argue that IM facilitates a stepwise systematic approach
that enhances the possibility of designing and developing
a complex intervention, taking the complexity of the local
context and its end users into account.

This study may have some limitations. When using
a sociotechnical approach, the technology is seen as an
actor in itself with a specific influence on its use, and
is therefore also an environmental factor, which we
included in the needs assessment. Nevertheless, ongo-
ing adjustments to the Food'n'Go system in response to
needs were not part of the development of this interven-
tion program. A prior study showed that older people liv-
ing at home found the Food'n'Go technology acceptable
and generally easy to use [15]. The ENI was designed and
developed tailored to be used in one unit in a university
hospital. Consequently, the ENI may not be transferrable
to another context without adjustments tailored to the
new context [59, 61].

In conclusion, guided by the IM framework and a
sociotechnical approach, we have developed a theory-
and evidence-based ENI that is expected to facilitate an
environment that supports older patients to actively par-
ticipate in their own nutritional care, assisted by eHealth.
Overall, the acceptability as perceived by nursing staff,
the nurse manager, and the dietician were high.
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