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Abstract
Background: In the UK, about 14% of community-dwelling adults aged 65 and over are estimated to be at risk of
malnutrition. Screening older adults in primary care and treating those at risk may help to reduce malnutrition risk,
reduce the resulting need for healthcare use and improve quality of life. Interventions are needed to raise older adults’
risk awareness, offer relevant and meaningful strategies to address risk and support general practices to deliver treat‑
ment and support.
Methods: Using the Person-based Approach and input from Patient and Public Involvement representatives, we
developed the ‘Eat well, feel well, stay well’ intervention. The intervention was optimised using qualitative data from
think aloud and semi-structured process evaluation interviews with 23 and 18 older adults respectively. Positive and
negative comments were extracted to inform rapid iterative modifications to support engagement with the inter‑
vention. Data were then analysed thematically and final adjustments made, to optimise the meaningfulness of the
intervention for the target population.
Results: Participants’ comments were generally positive. This paper focuses predominantly on participants’ negative
reactions, to illustrate the changes needed to ensure that intervention materials were optimally relevant and mean‑
ingful to older adults. Key factors that undermined engagement included: resistance to the recommended nutritional
intake among those with reduced appetite or eating difficulties, particularly frequent eating and high energy options;
reluctance to gain weight; and a perception that advice did not align with participants’ specific personal preferences
and eating difficulties. We addressed these issues by adjusting the communication of eating goals to be more closely
aligned with older adults’ beliefs about good nutrition, and acceptable and feasible eating patterns. We also adjusted
the suggested tips and strategies to fit better with older adults’ everyday activities, values and beliefs.
Conclusions: Using iterative qualitative methods facilitated the identification of key behavioural and contextual
elements that supported engagement, and issues that undermined older adults’ engagement with intervention
content. This informed crucial revisions to the intervention content that enabled us to maximise the meaningfulness,
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relevance and feasibility of the key messages and suggested strategies to address malnutrition risk, and therefore
optimise engagement with the intervention and the behavioural advice it provided.
Keywords: Person-based approach, Malnutrition, Eating patterns, Intervention planning, Ageing; primary health care,
General practice, Independent living, Health services for the aged, Dietary supplements

Background
In the UK, 1.3 million adults (11%) aged 65 and over
are estimated to be malnourished [1, 2], with over 5500
episodes of primary or secondary malnutrition among
adults aged 60 and over admitted to NHS hospitals in
England annually [3]. Around 14% of community-dwelling older adults are estimated to be at risk of malnutrition, rising to 18% of those receiving day care and home
care [1]. It is suggested that most malnutrition develops
in the community through ongoing undernutrition of
which individuals may be unaware [4]. Half of the estimated £20 billion cost of health and social care for malnutrition in 2011–12 was for older adults, most of which
was for institutional care or hospitalisation [1].
Malnutrition diagnosis is based on objective measures of weight, muscle strength, food intake, inflammation and disease burden [5]. Malnutrition risk measured
by tools such as Malnutrition Universal Screening Tool
(MUST) [6] or the Mini Nutritional Assessment (MNA)
[7] is associated with frailty and sarcopenia [8], falls [9,
10], more GP consultations and hospitalisation [11, 12]
and reduced quality of life [13], particularly among those
needing support from meal services and social services
[14]. Addressing malnutrition or malnutrition risk, which
undermines the immune system, is also essential to protect older adults against poor outcomes should they contract novel coronavirus covid19 (C19), [15].
Identifying those at risk in primary care, and offering treatment, may reduce healthcare use and mortality risk, and improve health and quality of life [1, 12,
16–18]. Screening tools such as MUST or MNA provide an early assessment of malnutrition risk, and some
also identify the health or social factors that contribute
to greater nutritional risk, such as appetite loss, depression or immobility [7], chewing problems, eating alone or
difficulty with food shopping [19]. Indeed, existing community interventions have provided advice about adapting food textures, dental referral for chewing, swallowing
and oral health problems [20], personalised home care to
encourage three daily snacks, action plans, tips addressing eating difficulties, and referral to health professionals and local initiatives [21] and nutritional education
for carers [22]. Some of these interventions have shown
promise, reporting improved mental functioning, nutritional intake, nutritional knowledge and/or risk scores
[20–22]. However, this is an under-researched area given

the magnitude of the problem and the wide range of
risk factors, and previous studies have not examined the
impact of early intervention on quality of life (QoL).
To optimise the effectiveness of community interventions in reducing malnutrition risk we first need to
ensure that the advice and behavioural support provided
is meaningful to participants. This is challenging given
that there are multiple barriers to following advice, particularly psychosocial barriers [23, 24], which can undermine motivation to change eating behaviours, even when
practical and physiological support is given [23–25].
Older adults may not accept that they are undernourished [26–29], or relate to the term ‘malnutrition’, which
can induce fear or offence, perhaps deterring healthcare
professionals from discussing it [30]. Additionally, older
adults may not recognise that nutrition is important [29,
31]; and promotion of general public health advice may
contribute to the belief that weight loss is a normal or
positive part of ageing [32]. Life changes such as bereavement [20, 33] or being alone [27] can contribute to apathy
towards self-care [24]. Crucially, older adults can become
resigned to beliefs about inevitable decline during ageing which undermines their motivation and confidence
to make changes to improve nutritional self-care in the
face of health problems and fears about loss of independence [24]. In the present study, we developed and optimised an intervention (Eat well, feel well, stay well) to
address malnutrition risk among older adults with health
or social conditions that may make them vulnerable to
malnutrition.
Aims

We aimed to identify beliefs or contextual issues that
undermined or supported older adults’ engagement with
a prototype intervention to address risk of malnutrition.
The following question was addressed: What undermines
or supports older adults to experience the intervention as
useful, meaningful and engaging?

Methods
Design

We used the Person-Based Approach (PBA) to develop
and optimise our intervention. The PBA is a systematic
approach to applying qualitative research in intervention development [34], which seeks to understand individuals’ experiences and environment and address issues
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identified at every stage of intervention planning, development and testing (see Band et al., 2017 [35] for details).
The aim is to ensure that interventions are highly relevant
and meaningful for those who will use them while retaining theory and evidence-based elements supporting
beneficial behaviour change [36]. Hence interventions
are more likely to be used, perceived to be useful and
effective.
An intervention for older adults at risk of malnutrition was optimised in parallel with carrying out ‘Think
aloud’ interviews [37]. Process evaluation interviews
were subsequently carried out during a feasibility study,
after which the intervention was adjusted further. The
methods used were pragmatic, to ensure timely delivery
of an optimised intervention ready for trial. The study is
reported following COREQ criteria [38].
Prototype intervention

A prototype intervention was developed based on findings from our mixed methods synthesis [23], and exploratory interviews with older adults with malnutrition risk
factors [24]. The prototype comprised a series of booklets, a food list and goal cards for patients (Fig. 1).
The materials were designed by a team of intervention development researchers with different levels of
expertise (LP;DG;EG;JSB;PH;LM), with input from
experienced dietitians, nutritionists and clinicians
(MSu;SG;HR;CC;SR;MSt;PL). They are aimed at older
adults with a lower BMI with low appetite or unintentional weight loss. The materials were designed to be
used with light touch support from a healthcare professional (e.g. as an aid to discussing how to address individuals’ particular challenges during brief consultations or
phone calls) and to respect older adults’ needs and desire
to retain independence (outlined in Payne 2020 [24]). In
our feasibility study, the booklets were used in an initial
20 min nurse consultation, and up to four brief follow-up
phone or in-person discussions over 6 months, depending on patient needs.
Elements from social cognitive theory and self-determination theory were incorporated to inform the design
of specific intervention components, identified as crucial to address the key behavioural and contextual issues
identified during intervention planning, e.g. techniques
to enhance self-efficacy, autonomy, motivation (see Payne
et al., 2020 [24]]. Specific components characterising
these features are shown in Table 1. Examples of how
these components were incorporated in the intervention are shown in (Additional file 1). Readability was not
formally assessed, but we used brief, simple sentences
and common words with few syllables wherever possible, and a standard layout, colours and fonts, to enhance
readability for a wide range of people. The booklets were

Page 3 of 15

reviewed by our public contributors in addition to participants in these interview studies.
Participants

Twenty-six ‘Think aloud’ interviews were carried out
with 23 participants: 21 were face-to-face, and five by
telephone (decided according to participant preference),
prior to the feasibility study. Eighteen face-to-face process
evaluation interviews were conducted with participants
taking part in the feasibility study (ISRCTN76863664
[39]). Participants were free-living adults aged 65 and
over, meeting the following criteria which made them
more vulnerable to risk of malnutrition:
• Chronic health conditions e.g. Chronic obstructive
pulmonary disease (COPD), cerebrovascular disease;
cardiac failure; chronic kidney disease (stage IIIb/
IV/V); liver disorders; Parkinson’s disease; current
depression, OR
• Hospital stay in the previous 6 months, OR
• Living alone.
Process evaluation participants additionally had at least
one self-report or nurse-measured low appetite or malnutrition risk indicator (MUST positive, SNAQ (Simplified Nutritional Appetite Questionnaire) score < 14,
unintended weight loss in the last 3 months).
Procedure

Participants were identified via general practice database searches in South Central England, or by snowballing after sharing study details through word-of-mouth.
The general practice sample was purposive, including
men and women of different ages, living alone or with a
partner. We anticipated needing to carry out around 25
Think aloud and 20 process evaluation interviews, based
on prior experience of intervention development. Those
interested in participating completed a reply slip after
receiving a participant information sheet and consent
form. Researchers phoned to confirm candidates were
happy to participate and arranged interviews. Think
aloud participants were asked: “How would you rate your
overall health during the past week? On a score of 1 to 7,
where 1 is very poor and 7 is very good”. Process evaluation participants were not asked this question.
Consent forms were signed at the start of face-to-face
interviews, and signed and sent to researchers by phone
participants. Carers or spouses could be present. Recruitment stopped once a range of views was given and the
research team agreed that participants were expressing
no new addressable issues. The ‘think aloud’ interviews
took place between November 2016 and December
2017, and ‘Process evaluation’ interviews took place
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Fig. 1 Eat well, feel well, stay well: Booklets

Page 4 of 15

Motivate engagement with lifestyle change

Promote self-efficacy to manage malnutrition risk, and over‑
come barriers to eating well

1) Denial of risk and low motivation to engage with lifestyle
change:
Older adults unaware or unwilling to acknowledge personal risk
of malnutrition and its impact on health and wellbeing. Numer‑
ous physical and social barriers to eating well.

2) Low self-efficacy to overcome physical and social barriers to
eating well and make long-term changes, particularly resigna‑
tion to age-related decline

3) Rejection of imposed lifestyle change that contradicts existing Promote support and autonomy for choosing lifestyle changes
knowledge, values and preferences, including desire to remain
that harness personally relevant motivations
independent

Design objective

Key behavioural issues

• Present rationale for lifestyle change with a non-directive tone
• Present behavioural suggestions as options to try
• Invite expression of preferences e.g. possible reasons for wanting
to eat well, with tick boxes for self-selection
• Acknowledge and validate existing knowledge and experience
before introducing new information and advice

• Positive tone to encourage beliefs about being able to overcome
barriers
• Align behavioural advice and support with need to be ‘well’ and
‘independent’
• Provide examples of small, easy to enact lifestyle-compatible
changes
• Allow self-tailoring to address personal barriers e.g. strategies for
those who dislike eating alone
• Offer longitudinal motivational support e.g. ongoing nurse
appointments to encourage self-care
• Support motivation in-the-moment e.g. suggest using visual
cues (biscuit tin near kettle) to encourage eating between meals
• Support personal goal and action planning
• Provide stories to model successful ways to overcome barriers

• Provide credible evidence-based rationale
• Dispel myth that decline in appetite and eating, and weight loss
are normal and inevitable in older age
• Clarify that everyone can be at risk of malnutrition
• Outline that mainstream public health messages (e.g. low fat,
low sugar) may be less appropriate for those with low appetite or
unintended weight loss
• Demonstrate empathy and acknowledge real barriers to chang‑
ing eating behaviour

Key intervention features and components

Table 1 Guiding principles for intervention development describing the key behavioural issues, design objectives and intervention features and components
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between June 2018 and November 2018. Interviews were
audio-recorded.
The ‘think aloud’ interviews, lasting 20–90 min, were
conducted in participants’ homes or by telephone. Intervention materials were taken to face-to-face interviews
and sent to telephone participants two weeks prior to
interview. Participants were asked to look through intervention materials and say out loud what they were thinking. This technique has been widely employed to test
usability during digital intervention development [37],
and for non-digital interventions, e.g. Pasterfield et al.,
2019 [40]. Interviewers used neutral prompts based on
an interview guide (Additional file 2). The ‘process evaluation’ interviews, lasting 22–66 min, were conducted in
participants’ homes one-three months after the nurse
appointments. Intervention materials were first introduced/chosen during the nurse appointments at the GP
surgery, and taken home for use by participants. Interviewers used neutral prompts based on an interview
guide and additionally probed how the materials were
used based on a topic guide (Additional file 2).
Analysis

Data were analysed in two phases. First, in order to rigorously and rapidly process interview data, the ‘Table
of Changes’ (TOC) method was used to extract positive
responses, but also to identify key issues that appeared
to be undermining engagement. Data were analysed
(byDG;PH;LP;LM;EG) after each batch of think-aloud
interviews and iterative changes made to optimise the
intervention ahead of the feasibility study. Qualitative
process evaluation data from the feasibility study was
also rapidly analysed using the TOC method. Second, a
detailed reflexive thematic analysis of the same data was
subsequently completed to ensure that all aspects of participants’ experiences of using the prototype intervention had been identified and issues addressed before the
intervention was evaluated in a large RCT. A critical realist perspective was adopted, acknowledging that participants’ reported experiences of the intervention reflect a
real world, influenced by participants’ psychosocial and
practical context.

Table of changes
Participant responses about intervention content
guided rapid ongoing adjustments throughout intervention development and optimisation. The TOC method,
adapted from Bradbury et al., 2018 [36], was used to
tabulate participants’ positive and negative comments
about intervention materials, record possible changes
and reasons for these changes using a coding framework,
and prioritise essential changes using MoSCoW criteria (Must have, Should have, Could have, Won’t have)
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[41]. Suggested changes were discussed by the development team (DG,LP,LM,PH,JSB,EG,LY), and co-authors
with specific clinical (MSt,SG,HR,PA,PG), nutritional
(CC,SR,MSu,SG,KW) or older age expertise (HR),
including patient and public involvement representatives
(BG,PHo), before implementation.

Thematic analysis
Interviews were transcribed verbatim by a professional
transcriber and analysed using inductive reflexive thematic analysis [42, 43]. The aim was to answer specific
research questions to further intervention development
and optimisation. This second analysis, carried out once
the rapid TOC analysis was completed, was conducted
to 1) enable richer interpretation of why particular elements might be supporting or undermining engagement,
and 2) support the research team to reflect on whether
the rapidly extracted TOC comments had been understood in the wider context of participants’ experiences
and thus addressed in appropriate and meaningful ways
in the intervention. Experienced qualitative researchers
(LP,EG,LM,PH) familiarised themselves with the transcripts, then each transcript was coded in-vivo (i.e. codes
derived directly from participants expressions about
events, actions, values, beliefs or reflections) or from
researchers’ understanding of participants’ expressions.
Each transcript was coded by two researchers independently and differences in interpretation discussed. Coding was likely also informed by the prior development
of guiding principles (Table 1) which may have primed
researchers to ‘see’ issues (semantic meaning) and then
consider the perceptions, experiences and contexts
that may contribute to the construction of the explicitly
reported issues (latent meaning). Multiple coders were
used to draw on the team’s varied levels of experience
with data collection and prior intervention development. This meant that a range of interpretations of the
data, potential issues, their relative priority, and ways to
address them were considered, to inform and optimise
ongoing intervention development. A coding manual was
developed to collate ideas from multiple team members
and support the generation of themes. The coding manual was amended throughout data analysis and reapplied
to transcripts to ensure all aspects of participants experiences had been captured. Coded data excerpts were
collated in a spreadsheet, and analysed by systematically
retrieving and comparing excerpts relating to each code.
These coded data were then grouped into themes, for
example ‘It’s not clear what to do’ included data coded as
‘easy to understand’, ‘not understood’ and ‘misundertanding the underlying message’. Data from each theme are
summarised narratively.
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Results
Participant characteristics are shown in Table 2. Half of
participants were living alone and most of those who
were asked (i.e. Think aloud participants) rated their
health as good to excellent, though they qualified this
in relation to their own health status expectations or in
comparison with acquaintances in their age-group. Some
participants had a recent hospital stay or bereavement or

received help with shopping and cooking. Only women
were identified through snowballing.
Four themes, generated from the data, are described
below. The changes made to the intervention materials
based on the data are summarised in Table 3. Participants
were generally positive about the purpose and readability of the booklets, found them reassuring and liked the
advice, tips and suggestions: ‘Yes, the booklets were so

Table 2 Characteristics of interview participants
Think aloud: General practice
n/16 (%)

Think aloud: Snowballing
n/7 (%)

Process
evaluation
n/18 (%)

Age range
65–74

3 (13)

1 (4)

8 (44)

75–84

7 (30)

5 (22)

9 (50)

85–94

5 (22)

1 (4)

1 (6)

Missing data

1 (4)

0

0

Gender –
Female

9 (39)

7 (30)

11 (61)

Male

7 (30)

0 (0)

7 (39)

Health conditions (self-report)
Cancer (not in current treatment)

2

0

2

Cardiovascular

7

3

8

Depression

1

4

2

Epilepsy

2

0

0

Eye conditions

1

1

0

Gastrointestinal

3

0

3

Leg ulcers

0

1

0

Musculoskeletal

7

6

2

Respiratory

6

0

6

Urinary tract

2

0

1

Missing data

1

1

Self-rated health in last weeka
1–3 = Poor to very poor

4 = Average

5–7 = Good to excellent

Sheltered accommodation

0
n/a

1 (4)

1 (4)

5 (22)

2 (9)

10 (43)

4 (17)

2 (9)

0

n/a

Living alone

7 (30)

7 (30)

8 (44)

Recent hospital admission
(last 6 months)

2 (9)

2 (9)

2 (12)

Bereavement in last year

2 (9)

1 (4)

n/a

Help to shop or cook

6 (36)

2 (9)

n/a

Indicators of low appetite / malnutrition riskb

n/a

MUST score = 1 or more

10 (56)

SNAQ score = 13 or less

12 (67)

BMI = 20 or less

6 (33)

Unintended weight loss in last 3 months
Considered ‘at risk’ by family

9 (50)
7 (100)

n/a

a

Note: Self-related health: “How would you rate your overall health during the past week? On a score of 1 to 7, where 1 is very poor and 7 is very good”
b

Self-report or nurse-measured MUST (Malnutrition Universal Screening Tool); SNAQ (Simplified Nutritional Appetite Questionnaire); BMI (weight/height2)

Booklets not useful for those who already know about healthy eating
and who are self-reliant

Strengthen perceived relevance of the booklets

• Added emphasis that booklets provide new information on how eating
needs change in older adulthood NOT general healthy eating advice
• Added emphasis that suggestions in the booklets/goal setting can sup‑
port continued independence and meeting eating needs
• Added rationale that self-care ‘can help you to keep meeting your eat‑
ing needs’

Examples and details

• Added a ‘talk’ symbol to indicate key sections where discussion with a
nurse or doctor would be most useful (e.g. making plans and goals).
• Clarified that other people could also offer support (e.g. friend, family
member, carer)
• Simplified key strategies and renamed to ‘adding tasty extras’ and ‘eating
little and often’
• Replace aversive phrases with participants own language (e.g. ‘eating
more’ replaced with ‘eating regularly’ or ‘adding tasty extras’, ‘snack’
replaced with ‘small bite’
• Removed reference to ‘full fat’ or ‘sugar’ and included these elements
within a range of examples, e.g. adding cheese, fruit, jam or honey
• Rationale and stories added to emphasise and model the benefits of
regular eating and drinking

Concern that nurses and doctors did not have enough time to discuss
the booklets

Confusion about key strategies for increasing nutritional intake
Specific phrases were off putting

Use appropriate language

• The tone of the booklets was adjusted to offer suggestions to try

• Added acknowledgement that it can be difficult to follow the advice
and suggestions when appetite is low or you are unwell or in pain
• Expanded content to address specific challenges experiences by par‑
ticipants e.g. changing taste sensations, reasons for finding cooking and
shopping a chore, preparing food when in pain

• Expanded range of food suggestions to suit a variety of preferred and
prescribed diets, following guidance from dietitians and nutritionists

Encourage participants to seek support

Booklets perceived as dictatorial and condescending

Acknowledge and validate users’ prior experiences Booklets did not acknowledge the range of challenges experienced by
participants

Booklets did not include enough information to suit individual needs
and circumstances

Belief that weight loss is normal/inevitable and intervention not needed • Clarified weight loss is not normal and highlighted the intervention can
provide support to address reasons contributing to weight loss

Misunderstood purpose of booklets: interpreting them as purely pro‑
• Changed cover design to show varied high-energy food examples,
moting healthy eating rather than supporting eating for those with low including cake.
appetite, weight loss or underweight
• Entitled the main booklet ‘Meeting your eating needs as you get older’.
• Clarified intended purpose on first page of each booklet (e.g. to address
low appetite and unintended weight loss)

Issues targeted

Purpose of change

Table 3 Key changes made to ensure intervention materials were optimally meaningful to older adults

Payne et al. BMC Family Practice
(2021) 22:219
Page 8 of 15

Payne et al. BMC Family Practice

(2021) 22:219

helpful…..and enjoyable reading anyway’[P140 PE]. However, this paper focuses predominantly on participants’
negative reactions, to illustrate the changes needed to
ensure the intervention materials were optimally relevant
and meaningful to older adults.
Theme 1: who decides if nutritional support is needed?

While most participants described their beliefs about
what constituted ‘good’ eating, or expertise in cooking,
and self-reliance, there were some situations where support was welcomed. Some of these participants commented that nutritional support was not needed if they
were already eating in a disciplined way or monitoring their weight to prevent weight-gain. Some also suggested that those in need of support would still not use
the booklets, as they considered themselves set in their
ways, accepting and self-managing any difficulties that
they believed were inevitable in older age.
Because you’ve got set things at an age you know,
and the older you get I think the more you sort of
think no, I am my own person and I am not going
to be told what I…, you know, and to me that’s what
that does[referring to booklet].[P333TA].
Participants expressed contradictory beliefs about
weight loss. Although most accepted that it is not good
to lose too much weight, some were not convinced that
it would be beneficial to gain weight, however little
they weighed. Participants commented that it was normal to lose weight in older adulthood and often had an
ideal weight in mind, if they felt better for having a low
weight, were trying to lose weight or if they believed that
lower weight makes it easier to get around or relieves
their arthritis pain e.g. ‘it’s a nice weight for me’[P012TA].
Some wanted to gain weight but didn’t want to ‘overeat’
as they feared gaining fat rather than muscle.
“Will I gain too much weight?” [reading from Main
booklet] - that would be my concern, I lost weight
when I was ill last year, but I lost muscle rather than
fat which is infuriating, I still have fat.[P163TA].
Additionally, some did not agree that addressing loss of
appetite or weight was a shared concern, stating that it
was up to the individual to decide if they want to accept
weight loss or not eat. For some this meant that the intervention materials were considered unnecessary, while
others perceived the tone of the booklets as off-putting,
dictating what one ‘should’ do, though one or two participants stated that they would prefer a more directive style.
Information that’s in there was sort of interesting,
but it wouldn’t have helped me specifically at any
point…..I know I’ve got to eat and I get on with it
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[P611TA].
There were some situations where support was welcomed, and some participants, particularly in the process evaluation group, expressed uncertainty about what
to eat to when nutritional advice varied for their different co-morbidities. Participants from both groups commented that the booklets needed more tailoring to their
specific problems, for example requesting information
about foods that provide high energy or contain protein or carbohydrate, to better address loss of strength
and feeling tired. A few wanted clarification about what
they ‘should’ be eating, if they found advice delivered via
broadcast media unhelpful.
Because you can look at magazines, or like my
granddaughter went online, but it’s so confusing,
you don’t know, there’s nothing to tell you what’s
best for your particular case or your age, as it were.
[P166PE].
Some therefore welcomed GP or nurse support to assist
them in using the booklets; to explain why they are useful, start a conversation about nutritional concerns and
encourage them to enact the suggestions. However, some
participants expressed concerns about adding to healthcare professionals’ workloads.
GPs are overworked aren’t they and very busy and
haven’t got a lot of time - if she’d sort of said well go
to the practice nurse and discuss the booklet with
them, then I think it would be useful.[P39TA].

Theme 2: what does eating better mean?

In early Think aloud sessions, participants understood
the broad aim of the booklets in supporting beneficial
eating habits among those with appetite or weight loss,
but did not easily recognise the range of health goals that
the booklets were designed to support. Some also wondered whether the booklets would support weight loss as
well as weight gain attempts, while for some, the phrase
‘eating and drinking more’ risked encouraging inappropriate weight-gain.
If they want to put on weight or if they want to…,
I suppose if you ate like this tells you… if you
wanted to lose weight it would help as well would
it?[P39TA].
‘Common reasons for wanting to eat and drink
more’, well I mean so many people do it nowadays
and they just get absolutely obese.[P223TA].
Throughout the booklets, two key strategies for
enhancing nutritional intake were promoted: eating more
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at each meal (e.g. ‘give your food and drink a boost’) and
eating between meals (e.g. ‘snacking’ or ‘top up food’).
However, participants in Think aloud sessions commented that they were not always sure what the different
phrases were encouraging them to do and some did not
see why these suggestions were beneficial, or stated that
more specific, clear detail was needed about what constituted ‘better eating’.
Well, what does it mean saying ‘eat or drink better’? Eat and drink better things or better foods
or to be more, you know sort of plan, have, eat
when you should be eating or not, rather than not
eating?[P33TA].
Initially, the word ‘snack’ and the concept of snacking
was used to convey the idea that eating small amounts
between meals can provide a steady flow of energy and
increase food intake at times of reduced appetite. There
was divided opinion about whether snacking was considered to be good or bad. While some participants stated
that it was good to highlight that snacking was not forbidden, many found ‘snacking’ aversive e.g. ‘I cannot go
along with the snacking’[P513TA]. Various reasons were
given, including not being brought up to snack, or seeing
snacking as an improper way of eating or forming a bad
habit, which was associated with people who ‘probably
didn’t know what to do’[P593TA]. Some expressed the
belief that snacking reduces hunger at mealtimes, or simply stated:‘we don’t eat in between meals’[P14TA].
Some participants did eat between meals, for example
having something to eat with a cup of tea, eating chocolate or fruit when they ‘fancy’ it, or eating something if
they are hungry and reducing the size of their subsequent
meal, but did not perceive this as snacking.
I wouldn’t call it snacks, I would call these, umm ‘my
little bit’, you know, if I have my Brioche roll and my
cheese.[P002TA].
In early drafts, the booklets encouraged the inclusion
of high energy food in the diet, particularly full-fat and
sugary products to ‘give a boost’, but participants’ awareness of current public health messages appeared to deter
them from trying out such suggestions. For example,
some participants were strongly opposed to full-fat or
sugar, referring to them as things that you ‘spend all your
life trying to avoid’ [P223TA], and some disliked the taste
or texture of full-fat dairy products.
No, I don’t believe in that [using sugar], I don’t like
sugar in teas or coffees or anything… No, I don’t have
full-fat milk.[P111TA].
Other participants were happy to use full-fat milk and
sugar-sweetened products, if they were already doing
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this, they accepted the rationale in the booklets, a GP
had also suggested this, or they believed in ‘everything in
moderation’.
That’s interesting, because so many people think, ‘oh
you must never have sugar’, and of course you should
have so much sugar.[P64PE].

Theme 3: how will eating better help ME?

Prominent among participants’ comments was the extent
to which the booklets and other materials were personally relevant to their needs, preferences, circumstances
and habits. Many stated that their weight was stable or
had not weighed themselves recently, and these participants commented that they did not identify with early
drafts of the booklets because the focus was perceived
to be on addressing excessive weight loss. Participants
instead suggested the booklets would be useful for others, who are frailer, less capable, have more problems, or
don’t already use the strategies listed.
They were informative – but not something I would
bother with myself, because as I say, I tend to eat
what I want.[P32PE].
Participants who had experienced regaining weight
after a decline, or who were physically active or still
working, appeared more convinced by the rationale that
eating can provide energy for everyday activities or to
support recovery. Additionally, some process evaluation
participants commented that they did or would have
found the booklets useful directly after hospitalisation
or bereavement, but once things started to improve, they
were no longer needed.
You see at the moment I’m doing alright. I wish I’d
known about this sooner…..[the booklet] about
the supplements…..Hmm, now that would have
been very interesting when I came out of hospital.
[P166PE].
Participants did not all agree that the ‘common reasons for wanting to eat or drink more’ were relevant.
For example, getting better more quickly when ill would
depend on what was wrong with you, with one participant commenting that antibiotics, rather than eating,
make you well. The suggestion that movement can ease
pain also appeared less convincing if participants had not
previously experienced this for themselves.
Well you’re saying there …[try] eating … when you’re
in pain, because it will give you energy to continue
moving, and moving can help ease the pain. Does
it?... I would have thought it had to be, I don’t know,
worded a bit differently...[P333TA].
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Some participants described specific foods that they
were advised to avoid due to specific health conditions,
or that they found indigestible, such as bread, and many
stated that their sense of taste or smell had deteriorated
or intensified, making once-loved foods intolerable.
Some described ways of eating that helped them manage
taste problems.
I eat more sweets, and I never ate sweets before, but
I do now, because of the horrible taste I get in my
mouth [from prescribed drugs].[P001TA].
Theme 4: can I follow the tips and strategies?

In early drafts, participants appeared to be unconvinced
by some of the most important messages the booklets
were designed to convey. The goal of eating little and
often, initially conveyed as eating three meals a day plus
snacks or nine small meals elicited a strong negative
response. Most participants asserted that having multiple
‘small meals’ a day sounded over-facing, would take up
too much time or would be an inappropriate behaviour.
[Reading from booklet] “Three big meals and
three snacks a day”. Stone me, you’ve got to be
joking![P213TA].
Participants also commented that they found the idea
of eating bigger meals off-putting and effortful or stated
that both small and large plates full of food deterred
them from eating.
So ‘bigger helpings’, no I don’t think so. ‘Use a bigger
plate’, my plate’s about that big now [shows a small size
with hands], so, no. When we go [out] I’ll only have a small
plate…[so] you will only get a small portion.[P007TA].
Opinion was divided about the relevance and usefulness of goal-setting. A few participants stated they would
use the goal planning chart, if they remembered, but
some commented that while the example goals were relevant and useful, they would not necessarily try it themselves. Others commented that they had never needed
goals in the past, or could not see how the example goals
would fit into their unpredictable lifestyle.
I: OK, so the goal-planning booklet, was that not
helpful?
P: Umm, if I’m honest, no, because my life is chaotic.
[P74PE].
Participants agreed that not wanting to prepare food
or cook could get in the way of eating. Some commented
that it would be useful if the booklets acknowledged different reasons for not cooking, such as disliking cooking, enjoying cooking but not being able to cook due to
physical frailty or pain or finding recipes too challenging.
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Participants also shared strategies and tips that had
worked for them, such as batch cooking and freezing
favourite dinners to reheat when food preparation was
challenging.
‘I don’t like cooking.’ ‘I don’t know how to cook.’ Well
I do know how to cook, but I don’t like to, so what
shall I put there?[P005TA].

Discussion
This paper outlines how we applied iterative qualitative
techniques to systematically develop an intervention (Eat
well, feel well, stay well), first applying evidence from our
mixed methods synthesis [23] and then optimising the
intervention using participants’ feedback from a Think
aloud study and a process evaluation study. While it
remains to be tested, this approach gives confidence that
the intervention may now be somewhat more likely to be
acceptable and meaningful to target users [44]. Although
we aimed to identify beliefs or contextual issues that
undermined older adults’ engagement with a specific
intervention to address risk of malnutrition, these findings may also have wider implications for designing other
types of interventions, particularly for older adults.
Improving personal relevance

Despite being selected because they had health or social
conditions that are associated with increased risk for
malnutrition, participants generally stated that the booklets would be useful for others but were not relevant for
themselves. This highlights that key health beliefs (e.g.
perceived susceptibility (Health Belief Model [45]) or
risk perception (Health Action Process Approach [46])
were not sufficiently addressed by the intervention). Low
perceptions of susceptibility may reflect a current public misperception about malnutrition risk being evident
only when individuals appear thin or frail, or a reluctance to see oneself as ‘at risk’. Although we avoided using
the term ‘malnutrition’ in the booklets, due to aversive
connotations [23, 30], and participants endorsed some
concepts and suggestions, lack of perceived personal
relevance could still hinder their adoption, as found in
previous studies (e.g. Yardley 2012 [47]). Tunnelling, tailoring or personalisation have been used to enhance the
perceived personal relevance of behavioural intervention
content (e.g. Van Velsen 2019 [48]), so as to encourage
attention to, and persuasion to accept, health messages
[49]. In order to improve personal relevance in response
to participants’ comments, we clarified the purpose and
scope of the intervention on the initial page of each booklet and re-designed the covers. We emphasised that the
advice was not only to support people with obvious signs
of malnourishment, but also for those with (sometimes

Payne et al. BMC Family Practice

(2021) 22:219

intermittent) risk indicators such as low appetite, unintended weight loss, or lower than usual weight for their
height and age-group. To aid tunnelling, we signposted
booklets that addressed specific needs, and increased
the variety of food options and suggestions so that users
could self-tailor by choosing which were most useful and preferable to themselves [50]. Tailored feedback
has been previously found to be effective in print-based
behaviour change interventions [51], so was supported
by adding speech bubbles to indicate sections that
users might find it helpful to discuss at nurse appointments. The final booklet versions give a variety of food
ideas including options to help people avoid the foods
that they need to, if they are on a special diet, and recommend that people on a special diet should speak with
their nurse or GP. Additional booklets addressing malnutrition risk in specific health conditions could be developed, but in this study, participants with various health
conditions appeared to be aware of current eating advice
for their specific condition and so self-tailoring may be a
good option. When developing interventions, it is important to explore the extent to which users, in this case
older adults, are open to change, resist the temptation to
design interventions that meet researchers’ or clinicians’
priorities rather than older adults’ needs and expectations, and to address potential causes of disengagement
by first hearing what is important to users.
Positive messages about eating to address age‑related
decline

One of the current project’s guiding principles was to use
a positive tone throughout, as previous research suggests
that older adults are more likely to attend and respond to
positively framed health messages pointing to a positive
outcome, for example adopting specific dietary practices
can help to maintain health or prevent deterioration [52–
55]. Adopting a positive tone enabled a focus on easily
achievable tips, such as easy to prepare food, but also to
normalise difficulties and offer strategies to address them.
However, extending previous research, participants in
this study were reluctant to accept concepts within the
booklets if they perceived the tone of information or suggestions to be pressurising or patronising, even when
positively framed. When sharing expert knowledge, conveying information too simply may inadvertently reinforce age-related stereotypes and negatively influence
self-care [56]. The implication is that giving positive messages about eating to address age-related decline is not
enough on its own. By providing suggestions that ‘you
may like to try’, including examples that worked for participants, and addressing users as ‘you’ rather than ‘we’,
we aimed to offer options without pressure or condescension. Whether these measures are sufficient to encourage
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older adults at risk of malnutrition to adopt some of the
suggested behaviours now needs to be tested in practice. When developing interventions for older adults it
is important to challenge our own assumptions about
optimal communication methods and to check how messages are perceived by target users and Patient and Public
Involvement collaborators.
Making key messages meaningful

In this study, paying attention to participants’ responses
to specific words and their connotations initiated
changes to make key messages more meaningful and persuasive. All the changes we made (Table 3) were designed
to ensure that the intervention was optimally meaningful
to older adults. Participants’ strong negative response to
messages about eating bigger meals and frequent meals
or snacks each day significantly influenced intervention
optimisation. Participants’ preference for smaller portions concurs with previous qualitative research [52]
while the suggested strategy of eating little and often
may combat decreasing metabolic rate during ageing by
reducing portion sizes and encouraging more regular
nutritional intake [57]. At the same time, it was necessary to support greater energy intake for older adults at
risk of malnutrition through increased meal size. Adjusting the wording used to convey these messages, e.g. ‘adding tasty extras to your usual plate’ instead of ‘bigger
meals’ seemed to make this strategy more acceptable by
appealing to desire and enjoyment rather than hunger,
which can be impaired in older age, particularly among
those who are undernourished [58]. In response to participants’ requests, and in line with evidence of the protective effects of protein intake against physical decline
from the PRevention Of Malnutrition In Senior Subjects
in the EU (PROMISS) consortium (e.g. Mendonca et al.
[59]), our ‘Food list’ highlighted protein-rich foods, and
we included protein in most meal and snack suggestions
throughout the booklets.
It was also important to consider other health messages
and ensure that suggestions were compatible with these.
We needed to address misconceptions stemming from
general public health messages e.g. encouraging low fat
and sugar intake, that may not necessarily reflect changing needs as we get older. While snacking as a concept
was disliked by participants in the present study, ideas
for snacks e.g. rice pudding with raspberries were liked,
and participants mentioned many foods that they would
eat between meals. Extending previous research showing that specific words and phrases can trigger negative
connotations about eating behaviours [60], this study
found that users might be open to eating between meals
if the wording was changed to ‘eating and drinking regularly throughout the day’ and having ‘small bites’ or
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‘little extras’, and a rationale provided. When developing
interventions for older adults it is important to identify
any widely-held beliefs or specific words and phrases
that may undermine key messages in the intervention. It
is also important to avoid using words and phrases that
are aversive or evoke a feeling of being dictated to, which
risks rejection of suggested activities.
Strengths and limitations

Strengths of the present study include the rapid incorporation of intervention changes from interviews; using
a table of changes to transparently capture, agree and
prioritise changes aided by our evidence- and contextbased guiding principles; and expert opinion from our
clinical and public and patient representatives. We
also confirmed that it is crucial to carry out iterative
changes after a prototype has been developed: the prototype addressed key issues identified during a systematic
review, exploratory qualitative work and the use of guiding principles (Table 3), but it was clear from the Think
aloud sessions that the issues had not been addressed
in a way that was meaningful to participants. The Think
aloud results allowed us to adjust the prototype to make
it more meaningful. The smaller number of process evaluation interviews quotes in the results section reflects
that the purpose of the process evaluation interviews
went beyond exploring how the booklets were received.
Nevertheless, insights from these feasibility study participants with objectively assessed risk factors for malnutrition in addition to characteristics associated with greater
risk (i.e. those included in the Think aloud sessions), were
crucial in allowing us to make sure that the booklets were
more meaningful.
We included men and women of a range of ages with
different health and social conditions known to increase
risk of malnutrition. However, we may have missed those
who are most ‘at risk’, who may have greater challenges
to participation. We did not collect ethnicity, education
or income data, so were not able to report on these characteristics. We asked most participants to ‘Think aloud’
without time to digest content of booklets in advance,
perhaps reducing cognition/reflection on the content,
especially among older adults who may have some degree
of cognitive decline. However, we did gain an indication of how booklets might work when introduced by a
healthcare practitioner, so that we could recommend
that nurse and patient talk through the key parts of the
booklets.
The optimised ‘Eat well, feel well, stay well’ intervention
outlined in this paper now needs to be tested in the setting in which it is designed to be used. While improvements made to the booklets were well-received once
issues raised by participants had been addressed, further
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issues may be identified in a cluster randomised trial
(currently ongoing) and further adaptations may still be
necessary.

Conclusions
Iterative qualitative methods allowed us to identify specific ways in which older adults responded to key messages, strategies and tips suggested in the booklets and
other materials we developed to address malnutrition
risk. Had we not explored older adults’ perspectives we
would not have uncovered the widely-held beliefs, specific words and phrases that supported or undermined
key messages. Hearing what was important to participants allowed us to make small but crucial adjustments,
without which the booklets would have been insufficiently meaningful, persuasive and relevant, with older
adults potentially being less engaged with the intervention. Further replication and elaboration of the methods
described, particularly making efficient use of Tables of
changes, or other ways to rapidly iterate intervention
improvements while remaining transparent and robust,
would be helpful. We are now testing the impact of the
changes made to the intervention in a RCT.
Abbreviations
C19: Coronavirus covid19; COREQ: Consolidated criteria for reporting qualita‑
tive research; MNA: Mini nutritional assessment; MUST: Malnutrition universal
screening tool; PBA: Person-based approach; PPI: Public and patient involve‑
ment; RCT: Randomised controlled trial; SNAQ: Simplified nutritional appetite
questionnaire; TOC: Table of changes.

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12875-021-01572-z.
Additional file 1. Mapping booklet contents to guiding principles: Main,
goal and optional booklets (pdf ).
Additional file 2. Interview guides (pdf ).
Acknowledgements
Thanks to the multidisciplinary team of general practitioners, research nurses,
dietitians, nutritionists, researchers, programme managers, voluntary research
assistants and patient and public involvement representatives who contribute
to the STREAM (Screen and Treat for Malnutrition) project, including the devel‑
opment and testing of the ‘Eat well, feel well, stay well’ intervention. Thanks
also to the patients and their partners and carers who shared their experi‑
ences and expertise to enable this study to progress.
Authors’ contributions
LM,LP,PH,DG,LY designed and conceptualised the study. PL,MSt,LY,LM,PA,P
G,HCR,SG,MSu,BG,KW sought and secured funding. The methodology was
designed by LM,LY. Interviews were carried out by LP,EG,PH,DG,OD. Project
administration was by LP,DG,JK. The project was supervised by LM. Interviews
were transcribed verbatim and coded inductively line-by-line by two research‑
ers independently (LP + EG,LP + LM,LP + PH). Differences in interpretation
were discussed and codes adjusted based on consensus. A coding manual
was developed and tested by LP,LM,PH and EG to ensure codes were mutually
exclusive and captured the essence of participants’ experiences. Suggested
changes to the intervention were discussed by the intervention development

Payne et al. BMC Family Practice

(2021) 22:219

team (DG,LP,LM,PH,JSB,EG,LY), and with co-authors with specific clinical
(MSt,SG,HR,PA,PG), nutritional (CC,SR,MSu,SG,KW) or older age expertise (HR),
including patient and public involvement representatives (BG,PHo), before
implementation. LP wrote the original draft; LP and LM reviewed and edited
the draft. All authors reviewed the final draft before submission. All authors
gave final approval of the version to be published.
Funding
This paper is from the STREAM project, which aims to develop and test an
intervention targeting healthcare professionals and older adults in primary
care, funded from an NIHR Programme Grant for Applied Research, Reference
RP-PG-0614-20004. The intervention development methods used for this
intervention were developed with support from the Southampton Biomedical
Research Centre (BRC). The funding body approved the project team’s study
design, but was not involved in data collection, analysis or write-up.
Availability of data and materials
The datasets supporting the conclusions of this article are included within the
article and its additional files.

Declarations
Ethics approval and consent to participate
Approval was obtained from South West: Frenchay and Preston North
NHS ethics committees (Refs: 207060;224100) before data collection. All
recruitment, data collection and storage methods, and reporting strate‑
gies used in this study were in accordance with the ethical guidelines and
regulations. Informed written consent was obtained from all individual
participants included in the study. Experienced female qualitative research‑
ers (DG,JSB,LP,PH,EG), two female MSc students (TC,AP) and a male medical
student (OD), carried out interviews, after training to ensure ethical and safe
good practice. The students were supervised by experienced researchers
(LP,LM).The study is reported following COREQ criteria [36].
Consent for publication
Informed consent for publication was obtained from all study participants.
The information about participants and the used quotes cannot be used to
identify the participants and therefore do not compromise anonymity.
Competing interests
None of the authors has any conflict of interest to declare.
Author details
1
School of Psychology, University of Southampton, Southampton, UK. 2 Pri‑
mary Care Population Sciences and Medical Education, University of South‑
ampton, Southampton, UK. 3 Department for Health, University of Bath, Bath,
UK. 4 Dietetics Department, University Hospital Southampton NHS Foundation
Trust, Southampton, UK. 5 Department for Nursing Science, Bournemouth
University, Poole, UK. 6 Academic Geriatric Medicine, Faculty of Medicine, Uni‑
versity of Southampton, Southampton, UK. 7 Human Development and Health,
University of Southampton, Southampton, UK. 8 AGE Research Group, Trans‑
lational and Clinical Research Institute, Newcastle University, Newcastle upon
Tyne, UK. 9 NIHR Newcastle Biomedical Research Centre, Newcastle University
and Newcastle upon Tyne Hospitals NHS Foundation Trust, Newcastle upon
Tyne, UK. 10 Public and Patient Involvement, University of Southampton,
Southampton, UK. 11 Wessex Academic Health Science Network, Southamp‑
ton, UK. 12 Faculty of Medicine, University of Southampton, Southampton, UK.
13
Nuffield Department of Primary Care Health Sciences, University of Oxford,
Oxford, UK. 14 Warwick Medical School, University of Warwick, Coventry, UK.
15
Clinical Nutrition, University of Southampton, Southampton, UK. 16 School
of Psychological Science, University of Bristol, Bristol, UK.
Received: 17 May 2021 Accepted: 22 October 2021

Page 14 of 15

References
1. Elia M. The cost of malnutrition in England and potential cost savings
from nutritional interventions (full report). Redditch: British Association
for Parenteral and Enteral Nutrition; 2015.
2. Elia M, Russell CA. Combating malnutrition: recommendations for action.
A report from the advisory group on malnutrition. Redditch: British Asso‑
ciation for Parenteral and Enteral Nutrition; 2009.
3. NHS Digital. Hospital admissions for scurvy, rickets & malnutrition: A
count of finished admission episodes (FAEs) with a primary or second‑
ary diagnosis of Scurvy, rickets and malnutrition, broken down by age
groups for the years 2007-08 to 2019-20; 2020. https://digital.nhs.uk/
data-and-information/supplementary-information/2020/scurvy-ricke
ts-and-malnutrition-admissions-by-age-2007-08-to-2019-20. Accessed 10
May 2021.
4. Russell CA, Elia M. Malnutrition in the UK: where does it begin? Proc Nutr
Soc. 2010;69:465–9.
5. Cederholm T, Jensen GL, Correia MITD, Gonzalez MC, Fukushima R,
Higashiguchi T, et al. GLIM criteria for the diagnosis of malnutrition – a
consensus report from the global clinical nutrition community. Clin Nutr.
2019;38:1–9.
6. Elia M: The MUST report: nutritional screening of adults: a multidiscipli‑
nary responsibility. Development and use of the ’Malnutrition Universal
Screening Tool’ (’MUST’) for adults. A report by the Malnutrition Advisory
Group of the British Association for Parenteral and Enteral Nutrition. Red‑
ditch; 2003.
7. Rubenstein LZ, Harker JO, Salva A, Guigoz Y, Vellas B. Screening for under‑
nutrition in geriatric practice: developing the short-form mini-nutritional
assessment (MNA-SF). J Gerontol A Biol Sci Med Sci. 2001;56:M366–72.
8. Van Asselt DZB, Ringnalda Y, Droogsma E, Blaauw M, Schuur T, Van Steijn
J. Prevalence of frailty, sarcopenia and undernutrition in communitydwelling elderly receiving home-delivered dinners. Eur Geriatr Med.
2013;4:S151.
9. Meijers JM, Halfens RJ, Neyens JC, Luiking YC, Verlaan G, Schols JM. Pre‑
dicting falls in elderly receiving home care: the role of malnutrition and
impaired mobility. J Nutr Health Aging. 2012;16:654–8.
10. Neyens J, Halfens R, Spreeuwenberg M, Meijers J, Luiking Y, Verlaan
G, et al. Malnutrition is associated with an increased risk of falls and
impaired activity in elderly patients in Dutch residential long-term care
(LTC): a cross-sectional study. Arch Gerontol Geriatr. 2013;56:265–9.
11. Guest JF, Panca M, Baeyens JP, de Man F, Ljungqvist O, Pichard C, et al.
Health economic impact of managing patients following a communitybased diagnosis of malnutrition in the UK. Clin Nutr. 2011;30:422–9.
12. Brown F, Fry G, Cawood A, Stratton R. Economic impact of implementing
malnutrition screening and nutritional Management in Older Adults in
general practice. J Nutr Health Aging. 2020;24:305–11.
13. Jimenez-Redondo S, Beltran de Miguel B, Gavidia Banegas J, Guzman
Mercedes L, Gomez-Pavon J, Cuadrado Vives C. Influence of nutritional
status on health-related quality of life of non-institutionalized older
people. J Nutr Health Aging. 2014;18:359–64.
14. Wunderlich S, Brusca J, Johnson-Austin M, Bai Y. O’ Malley M: eating
behaviors of older adults participating in government-sponsored
programs with different demographic backgrounds. Glob J Health Sci.
2012;4:204–15.
15. Barazzoni R, Bischoff SC, Breda J, Wickramasinghe K, Krznaric Z, Nitzan D,
et al. Singer P, endorsed by the EC: ESPEN expert statements and practical
guidance for nutritional management of individuals with SARS-CoV-2
infection. Clin Nutr. 2020;39(6):1631–8.
16. Donini LM, Scardella P, Piombo L, Neri B, Asprino R, Proietti AR, et al.
Malnutrition in elderly: social and economic determinants. J Nutr Health
Aging. 2013;17:9–15.
17. Neumann SA, Miller MD, Daniels L, Crotty M. Nutritional status and
clinical outcomes of older patients in rehabilitation. J Hum Nutr Diet.
2005;18:129–36.
18. Wei K, Nyunt MSZ, Gao Q, Wee SL, Ng TP. Long-term changes in nutri‑
tional status are associated with functional and mortality outcomes
among community-living older adults. Nutrition. 2019;66:180–6.
19. Reimer HD, Keller HH, Maitland SB, Jackson J. Nutrition screening index
for older adults (SCREEN II) demonstrates sex and age invariance. J Nutr
Elder. 2010;29:192–210.
20. Badia T, Formiga F, Ferrer A, Sanz H, Hurtos L, Pujol R. Multifactorial assess‑
ment and targeted intervention in nutritional status among the older

Payne et al. BMC Family Practice

21.

22.

23.

24.
25.
26.
27.
28.
29.

30.

31.
32.

33.
34.
35.

36.
37.
38.
39.
40.

(2021) 22:219

adults: a randomized controlled trial: the Octabaix study. BMC Geriatr.
2015;15:45.
Van der Pols-Vijlbrief R, Wijnhoven HAH, Bosmans JE, Twisk JWR, Visser M.
Targeting the underlying causes of undernutrition. Cost-effectiveness of
a multifactorial personalized intervention in community-dwelling older
adults: a randomized controlled trial. Clin Nutr. 2017;36:1498–508.
Fernandez-Barres S, Garcia-Barco M, Basora J, Martinez T, Pedret R, Arija
V. Project A-NUTg: the efficacy of a nutrition education intervention to
prevent risk of malnutrition for dependent elderly patients receiving
home care: a randomized controlled trial. Int J Nurs Stud. 2017;70:131–41.
Harris PS, Payne L, Morrison L, Green SM, Ghio D, Hallett C, et al. Barriers
and facilitators to screening and treating malnutrition in older adults
living in the community: a mixed-methods synthesis. BMC Fam Pract.
2019;20:100.
Payne L, Harris P, Ghio D, Slodkowska-Barabasz J, Sutcliffe M, Kelly J, et al.
Beliefs about inevitable decline among home-living older adults at risk of
malnutrition: a qualitative study. J Hum Nutr Diet. 2020;33:841–51.
Kelly S, Martin S, Kuhn I, Cowan A, Brayne C, Lafortune L. Barriers and
facilitators to the uptake and maintenance of healthy Behaviours by peo‑
ple at mid-life: a rapid systematic review. PLoS One. 2016;11:e0145074.
Reimer H, Keller H, Tindale J. Learning you are “at risk”: seniors’ experiences
of nutrition risk screening. Eur J Ageing. 2012;9:81–9.
Tomstad ST, Soderhamn U, Espnes GA, Soderhamn O. Nutritional
self-care in two older Norwegian males: a case study. Clin Interv Aging.
2013;8:609–20.
Dale B, Soderhamn U. Nutritional self-care among a group of older
home-living people in rural southern Norway. J Multidiscip Healthc.
2015;8:67–74.
Kraft M, van den Berg N, Kraft K, Schmekel S, Gartner S, Kruger J, et al.
Development of a telemedical monitoring concept for the care of
malnourished geriatric home-dwelling patients: a pilot study. Maturitas.
2012;72:126–31.
Geraghty AA, Browne S, Reynolds CME, Kennelly, S, Kelly, L, McCallum,
K, McBean, L, Clyne, B, Bury, G, Bradley, C, McCullagh, L, Bardon, LA,
Murrin, C, Perrotta, C, Gibney, ER, Castro, PD, & Corish, CA: Malnutrition:
a misunderstood diagnosis by primary care health care professionals
and community-dwelling older adults in Ireland. J Acad Nutr Diet 2021.
https://doi.org/https://doi.org/10.1016/j.jand.2021.05.021 [published
Online First: 2021/07/06].
Moynihan P, Macdonald A, Teal G, Methven L, Heaven B, Bamford C.
Extending an approach to hospital malnutrition to community care. B J
Community Nurs. 2012;17:614–21.
Castro, PD, Reynolds, CM, Kennelly, S, Geraghty, AA, Finnigan, K,
McCullagh, L, Gibney, ER, Perrotta, C, & Corish, CA. An investigation of
community-dwelling older adults’ opinions about their nutritional needs
and risk of malnutrition; a scoping review. Clin Nutr 2021; 40: 2936–2945.
https://doi.org/https://doi.org/10.1016/j.clnu.2020.12.024.
Ball L, Leveritt M, Cass S, Chaboyer W. Effect of nutrition care provided by
primary health professionals on adults’ dietary behaviours: a systematic
review. Fam Pract. 2015;32:605–17.
Yardley L, Morrison L, Bradbury K, Muller I. The person-based approach to
intervention development: application to digital health-related behavior
change interventions. J Med Internet Res. 2015;17:e30.
Band R, Bradbury K, Morton K, May C, Michie S, Mair FS, et al. Intervention
planning for a digital intervention for self-management of hyperten‑
sion: a theory-, evidence- and person-based approach. Implement Sci.
2017;12:25.
Bradbury K, Morton K, Band R, van Woezik A, Grist R, McManus RJ, et al.
Using the person-based approach to optimise a digital intervention for
the management of hypertension. PLoS One. 2018;13:e0196868.
Van den Haak MJ, De Jong MD, Schellens PJ. Evaluation of an informa‑
tional web site: three variants of the think-aloud method compared. Tech
Commun. 2007;54:58–71.
Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative
research (COREQ): a 32-item checklist for interviews and focus groups. Int
J Qual Health Care. 2007;19:349–57.
Payne L. The Eat Well, Feel Well, Stay Well feasibility study. ISRCTN registry:
ISRCTN76863664; 2017. https://doi.org/10.1186/ISRCTN76863664.
Pasterfield M, Clarke SA, Thompson AR. The development of a selfhelp intervention to build social confidence in people living with

Page 15 of 15

41.
42.
43.
44.
45.
46.

47.
48.

49.
50.
51.
52.
53.
54.
55.
56.
57.

58.
59.

60.

visible skin conditions or scars: a think-aloud study. Scars Burn Heal.
2019;5:2059513118822954.
Clegg D, Barker R. Case method fast-track: a RAD approach. Wokingham:
Addison-Wesley; 1994.
Yardley L. Dilemmas in qualitative health research. Psychol Health.
2000;15:215–28.
Braun V, Clarke V, Terry G. c. In: Liamputtong P, editor. Handbook of
research methods in health and social sciences. Singapore: Springer;
2019. p. p843–60.
Yardley L, Ainsworth B, Arden-Close E, Muller I. The person-based
approach to enhancing the acceptability and feasibility of interventions.
Pilot Feasibility Stud. 2015;1:37.
Rosenstock IM. The health belief model and preventive health behavior.
Health Educ Monog. 1974;2:354–86 https://doi.org/https://doi.org/10.117
7%2F109019817400200405.
Schwarzer, R: Modeling health behavior change: how to predict and
modify the adoption and maintenance of health behaviors. Appl Psychol,
2008;57;1–29. https://doi.org/https://doi.org/10.1111/j.1464-0597.2007.
00325.x.
Yardley L. Integrating user perspectives into the development of a webbased weight management intervention. Clin Obes. 2012;2:132–41.
Van Velsen L, Broekhuis M, Jansen-Kosterink S. Op den Akker H: tailoring
persuasive electronic health strategies for older adults on the basis
of personal motivation: web-based survey study. J Med Internet Res.
2019;21:11759.
Ahn H, Garvan C, Rice R, Stechmiller J. Factors associated with suspected
deep tissue injury in nursing homes: Analysis of national MDS 3.0 dataset.
Wound Repair Regen. 2014;22:A27.
Lorig KR, Holman H. Self-management education: history, definition,
outcomes, and mechanisms. Ann Behav Med. 2003;26:1–7.
Short CE, James EL, Plotnikoff RC, Girgis A. Efficacy of tailored-print inter‑
ventions to promote physical activity: a systematic review of randomised
trials. Int J Behav Nutr Phys Act. 2011;8:113.
Pettigrew S, Pescud M, Donovan RJ. Older people’s diet-related beliefs
and behaviours: intervention implications. Nutr Diet. 2012;69:260–4.
Reed L. Measuring confidence to resist overeating in Hispanic women
in a community-based nutrition and exercise program (unpublished
doctoral dissertation). Azusa: Azusa Pacific University; 2013.
Shamaskin AM, Mikels JA, Reed AE. Getting the message across: age
differences in the positive and negative framing of health care messages.
Psychol Aging. 2010;25:746–51.
Notthoff N, Carstensen LL. Positive messaging promotes walking in older
adults. Psychol Aging. 2014;29:329–41.
Schroyen S, Adam S, Marquet M, Jerusalem G, Thiel S, Giraudet AL, et al.
Communication of healthcare professionals: is there ageism? Eur J Cancer
Care (Engl). 2018;27:e12780.
Nieuwenhuizen WF, Weenen H, Rigby P, Hetherington MM. Older
adults and patients in need of nutritional support: review of current
treatment options and factors influencing nutritional intake. Clin Nutr.
2010;29:160–9.
Leidy HJ, Apolzan JW, Mattes RD, Campbell WW. Food form and portion
size affect postprandial appetite sensations and hormonal responses in
healthy, nonobese, older adults. Obesity (Silver Spring). 2010;18:293–9.
Mendonca, N, Hengeveld, LM, Visser, M, Presse, N, Canhao, H, Simonsick,
EM, Kritchevsky, SB, Newman, AB, Gaudreau, P, & Jagger, C: Low protein
intake, physical activity, and physical function in European and north
American community-dwelling older adults: a pooled analysis of four
longitudinal aging cohorts. Am J Clin Nutr 2021;114:29–41. https://doi.
org/https://doi.org/10.1093/ajcn/nqab051.
Burns C. Seeing food through older eyes: the cultural implications of
dealing with nutritional issues in aged and ageing [editorial]. Nutr Diet.
2009;66:200–1.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

