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ABSTRACT

Introduction: Elderly population is more likely to suffer from malnutrition, thereby
requiring appropriate nutrition education as part of nutrition intervention to
overcome this issue. This review aims to identify content suitable for developing a
nutrition resource kit that provides nutritional guidance to combat malnutrition
among malnourished and at-risk elderly in health clinics setting, particularly in
Malaysia. Methods: A literature search was conducted up to 15% December 2019
in four databases: PubMed, Scopus, COCHRANE, and ProQuest Health & Medical
Collection. Potential literature on nutrition education, suitable dietary guidelines
and existing educational materials for elderly in the community, in English and
Malay languages, were searched to identify suitable content for the nutrition
resource kit. All relevant documents were included based on inclusion and exclusion
criteria. Data were extracted and analysed according to the PRISMA-ScR guidelines.
Results: A total of 27 documents consisting of articles, printed materials and
guidelines were included for analysis. Suitable content included information related
to malnutrition such as definition, signs and symptoms, cause-consequences, and
nutrition management, which included food plate, serving size, menu suggestion,
examples of recipes, tips to increase energy and protein intakes through food or
drink, texture modification, a guide to using oral nutritional supplements, tips for
maintaining nutrient content in food and drink, tips to encourage to eat, and oral
health. Conclusion: A nutrition resource kit tailored for malnourished and at-risk
elderly would be a beneficial nutrition intervention. There is a need to incorporate
these information in the development of a nutrition resource kit to improve their
dietary intake.
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INTRODUCTION

The number of elderly worldwide
continues to grow. According to United
Nations estimates, the elderly population
aged 60 years and above is expected to
reach nearly 1.4 billion in 2030, 2.1
billion in 2050, and 3.1 billion in 2100
(United Nations, 2017). In Malaysia,
recent data show that the percentage of
Malaysian elderly increased from 6.5%
in the year 2018 to 6.7% in the year
2019 (Department of Statistics Malaysia,
2019).

The elderly population is susceptible
to suffering from malnutrition due
to numerous factors, such as eating
difficulties (Mann, Heuberger & Wong,
2013), depressive symptoms, poor
functional status and lifestyle factors
(Van Bokhorst-de van der Schueren etal.,
2013), as well as socioeconomic changes
(Damiao et al., 2017). The prevalence of
malnutrition among the elderly differs
according to the setting. A systematic
review and meta-analysis of 240 studies
by Cereda et al (2016) reported a
range of 3 to 29% for the prevalence of
malnutrition among elderly in different
types of settings. In the community, the
pooled prevalence of high malnutrition
risk across European countries was
reported to be 8.5% wusing various
malnutrition screening tools (Leij-
Halfwerk et al., 2019). Similarly, 1.3% to
36.3% and 25.3% to 48.5% of Malaysian
elderly living in the community were
found to be malnourished and at-risk,
respectively, as reported in a systematic
review by Zainudin et al (2016).
Meanwhile, 48% to 55% of hospitalised
elderly were reportedly malnourished
in Malaysia (Nur Fazimah, Sakinah &
Rosminah, 2013).

In order to overcome this
multifactorial issue, nutrition education
is an important part of nutrition
intervention to improve dietary intake.
Nutrition experts are recommended

to provide information and education
to malnourished and at-risk elderly
in order to enhance their nutritional
awareness and knowledge (Volkert et
al., 2019). Thus, providing a nutrition
resource kit tailored for them would
be a useful form of nutrition education
(Hamirudin et al, 2014), which could
directly improve the nutrition knowledge
of the elderly population. Higgins and
Barkley (2004) also mentioned that the
use of printed and other educational
materials is effective in increasing the
awareness and knowledge of elderly.
Additionally, studies globally and locally
have demonstrated the use of nutrition
resource in delivering nutritional
guidance for the elderly (Schoberer et
al., 2018; Shahar et al.,, 2012; Yahya
et al., 2020). However, these materials
were not specifically made for the at-
risk and malnourished elderly. They
were developed for the general elderly
population to prevent and overcome
common nutritional problems among the
elderly, including malnutrition. Hence,
developing and providing a nutrition
resource kit tailored specifically for the
at-risk and malnourished elderly group
is warranted to improve their nutritional
status.

In view of this, the content or outline
of the kit should be identified before
proceeding to the proper development
of a nutrition resource kit. To the best
of our knowledge, there is still a lack of
comprehensive content and discussion
about suitable content that could be
incorporated into a nutrition resource
kit for malnourished and at-risk elderly.
A comprehensive content is needed to
ensure all the necessary and important
information are included to improve
the elderly’s nutritional knowledge,
dietary intake, and nutritional status.
Hence, this scoping review aims to
identify suitable content for future
development of a nutrition resource kit
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for malnourished and at-risk elderly
who receive primary care services in
the Malaysian health clinics setting.
Appropriate and suitable information
that could contribute to malnutrition
prevention and management among the
elderly are essential to improve their
nutritional status and health outcomes.

MATERIALS AND METHODS

Data source

This scoping review employed the
Preferred Reporting Items for Systematic
and Meta-Analyses extension for
Scoping Reviews (PRISMA-ScR), which
was performed up to 15" December
2019. Four online databases (PubMed,
Scopus, COCHRANE, and ProQuest
Health & Medical Collection) were
searched with no restrictions on
publication date to identify potential
literature related to nutrition education
for the elderly in community settings.
In addition, a manual search was
performed for suitable guidelines and
educational materials to supplement the
database search. A manual search can
be described as an additional approach
to database searches in order to identify
additional documents for review (Vassar,
Atakpo & Kash, 2016). The search terms
used for this review are shown in Box 1.

Selection of studies

The study’s inclusion and exclusion
criteria were determined before the

Box 1. Search terms used in the review

search. Studies included were the
ones with (1) elderly aged 60 years
old and above; (2) community setting;
(3) documents written in English and
Malay languages; and (4) full text only.
Exclusion criteria included studies
that involved (1) hospital setting; (2)
medical conditions that required specific
nutrition intervention; and (3) animal,
nutrients or biomarkers studies. Articles
that were not relevant to the specified
criteria were excluded.

Data extraction, quality assessment,
data synthesis and analysis

The author(s), title, year of publication,
setting, study design, study objective,

details of nutrition education, and
findings were extracted from the
reviewed studies. Selected relevant

articles were further assessed for their
level of evidence and study quality.
The level of evidence was identified
according to the rating scheme for Level
of Research Evidence by Ackley et al.
(2008), in which Level I is considered as
the highest level of evidence consisting
of systematic reviews and meta-analysis,
while Level VII is the lowest level of
evidence consisting of expert opinion
or report. Providing information on the
level of evidence would be beneficial for
readers to prioritise these information.
Meanwhile, the study quality was
determined by using the available
study quality assessment tool and was

(malnutrition OR undernutrition OR undernourished OR malnourished) AND

(elder* OR geriatric OR senior* OR “older adult*” OR “old* people” OR aging OR ageing)
NOT (children OR youth OR infant* OR pediatric OR paediatric OR adolescent*) AND
community OR “health clinic*” OR clinic* OR outpatient OR “primary care” OR “general
practice”) NOT (ward* OR inpatient OR hospital*) AND (“diet* education” OR “nutrition*
education” OR education* OR “health education” OR “food guide” OR “health promotion”
OR “education* module*” OR “health information” OR “education* model*” OR “nutrition*
module*” OR “nutrition* resource*” OR “nutrition* education* package*”)
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rated as good, fair or poor based on
the judgement of two researchers. Two
researchers independently assessed the
study quality, and any inconsistency

Identification

Screening

Eligibility
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was resolved through discussion and
agreement with other researchers.
For cross-sectional and controlled
intervention studies, the National Heart,

Records identified through database

search
PubMed: n=206
Scopus: n=91
ProQuest Health and
Medical Collection: n=61
Cochrane: n=29

Additional records identified
through other sources
(Manual search: n=13)

A 4

Records after duplicates removed

(n = 310+13)

Included

~——

\ 4

Records screened
(n =323)

Records excluded based on
— title or abstract (n=277)

A 4

Full-text articles excluded,
with reasons (n=19)

Full-text articles assessed
for eligibility
(n = 46)

* No detailed information
on education intervention:

— > n=12
* Requires specific diet

\ 4

modification: n=1
= Setting factor: n=4
= Age factor: n=1
= Abstract only: n=1

Studies included in
qualitative synthesis
(n=27)

Figure 1. Study selection process for scoping review
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Lung and Blood Institute (NLHBI) study
quality assessment tool was used to
rate the study quality. Qualitative and
mixed-method studies were rated using
the Critical Appraisal Skills Programme
(CASP) checklist. For discussion paper
and case report, they were not applicable
to be rated for study quality. Currently,
only the Joanna Briggs Institute (JBI)
provides a critical appraisal checklist for
these types of papers. So, it was used as
a checklist for the papers to be included
in the review.

Any information in the selected
documents that could serve as topics in
a nutrition resource kit were extracted.
The information were listed as potential
topics and discussed among the
research team members before finalising
the content of the nutrition resource kit.

RESULTS

Overview of studies identified
The process of identifying relevant
studies is summarised in Figure
1. Electronic searches via online
databases retrieved 487 articles and
13 documents from a manual search
were found to be potentially relevant
to the present scoping review. After
duplicates were removed, a total of 323
records were screened thoroughly for
relevant abstracts. This resulted in 47
records that were reviewed against the
inclusion and exclusion criteria. Finally,
14 papers which consisted of seven
controlled intervention studies, three
cross-sectional studies, two mixed-
method studies, once case report, and
one discussion paper were selected.
Overall, 27 records consisting of articles,
printed materials and guidelines that
met the criteria were included for this
review. The level of evidence among
these studies ranged from level II to level
VII, which were of fair and good quality.
The results were summarised and
tabulated in tables. Tables 1 and 2

indicate the summary of the outline or
topics that can be included in a nutrition
resource kit. Tables 3 and 4 mainly
display the nutritional requirements for
elderly, particularly for malnourished
and at-risk populations, and act as
references for content development.
Meanwhile, Table 5 displays the
summary of topics suitable to be included
in the nutrition resource kit. In general,
the suitable content was categorised into
three components; 1) understanding
malnutrition; 2) managing malnutrition;
and 3) implementing malnutrition
management, which will be explained
below.

Content in nutrition resource kit
Understanding malnutrition

This review identified that general
information related to malnutrition were
given to the elderly and caregivers to
ensure their understanding of the issue.
The information provided to the target
population included definition, signs
and symptoms, as well as causes and
consequences (Fernandez-Barrés et al,
2017; van Doorn-van Atten et al., 2018).
These kind of information would provide
new insights for the elderly, which may
directly increase their awareness of
malnutrition issues.

Managing malnutrition

Management of malnutrition including
information on macronutrient and
fluid requirements, and serving size or
exchange should also be considered
as content in a nutrition resource
kit. Generally, most studies provided
tailored and non-tailored information on
the needs for adequate intake of macro-
and micronutrients among elderly
participants in order to prevent and
overcome malnutrition (Ahmadzadeh
Tori et al,, 2019; Brooke & Ojo, 2015;
Endevelt et al, 2011; Fernandez-
Barrés et al.,, 2017; Luger et al., 2016;
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Table 4. Protein requirement for malnourished elderly

No Source

Protein Requirement

1  ESPEN guideline on clinical nutrition
and hydration in geriatrics, 2019

2 Haute Autorité de santé, Nutritional
support strategy for protein-energy
malnutrition in the elderly, 2007

1.2-1.5g/kg BW and up to 2.0g/kg BW

1.2-1.5g/kg BW

BW: body weight

Table 5. Summary of suitable topics to be included as content in nutrition resource kit

No Component Suitable topics to be included in nutrition resource kit
1 Understanding on *  Definition
malnutrition * Signs and symptoms
+ Cause-consequences
2 Malnutrition management * Food plate
*  Serving size
3 Implementation of *  Menu suggestion

malnutrition management .

Examples of recipes

* Tips to increase energy and protein intakes
through food or drink

*  Texture modification

*  Guide to use oral nutritional supplements

* Tips to maintain nutrients content in food and

drink

* Tips to encourage to eat
*  Oral health

Nykénen et al, 2014; Shahar et al,
2012; Suominen et al, 2015; van
Doorn-van Atten et al, 2018). Serving
size was also mentioned (Francis et al.,
2004; Shahar et al, 2012). In addition,
several studies targeted on hydration
status (Fernandez-Barrés et al., 2017;
Luger et al, 2016) or educational
materials (Francis et al, 2004; Shahar
et al., 2012). Most available educational
materials and guidelines also provided
information related to fluid requirement.
The use of a plate to portray and deliver
information was also mentioned in two
studies (Luger et al., 2016; Shahar et al.,
2012).

Implementing malnutrition management
A few studies highlighted the possible
methods to prevent and overcome

malnutrition, such as texture adaptation
and modification in food preparation
and methods of cooking (Brooke &
Ojo, 2015; Fernandez-Barrés et al,
2017; Zelig et al., 2019), recommended
cooking methods (Fernadndez-Barrés et
al,, 2017), healthy cooking tips (Francis
et al,, 2004), menu suggestion (Brooke
& Ojo, 2015; Nykanen et al., 2014), and
recipes for high energy and high protein
menu (Luger et al., 2016). Other studies
mentioned promoting energy and
protein-rich foods (Brooke & Ojo, 2015;
Fernandez-Barrés et al.,, 2017; MacNab
et al., 2018; McClinchy, 2018; Nykanen
et al., 2014) including food fortification
and nutritional supplementation (Brooke
& Ojo, 2015; Endevelt et al, 2011;
McClinchy, 2018; Suominen etal., 2015).
Ways to control certain nutrients in foods



Content identification for the development of a nutrition resource kit 391

and oral health were also mentioned in
several studies and available educational
materials. Information related to
the implementation of malnutrition
management are suggested to be
included in the nutrition resource kit
as this may guide the target population
specifically on how to improve their
nutritional status in their daily lives.

DISCUSSION
Malnutrition is linked to various
adverse clinical outcomes, including

prolonged hospitalisation due to longer
time needed to recover, increased
risk of complications, effect on the
patient’s recovery, and increased risk
of morbidity and mortality (Correia &
Waitzberg, 2003). The health status
of elderly is highly dependent on their
nutritional risk. Wallace, Lo and Devine
(2016) advocated the view that tailored
nutrition education in elderly can lead
to sustained dietary behaviour changes.
Therefore, it is recommended to provide
a nutrition resource kit to this target
group in order to combat this issue.
Previous systematic reviews concluded
that nutrition education interventions
might help improve malnutrition-
related outcomes in elderly populations.
However, more studies are required to
support this evidence (Rea, Walters &
Avgerinou, 2019).

This review is mainly to identify
relevant topics for the content
development of a nutrition resource kit
for malnourished and at-risk elderly,
with the purpose of providing nutritional
knowledge and information for them to
improve their dietary intake in order
to overcome and prevent malnutrition.
Suitable content identified through this
review included information related to
malnutrition such as definition, signs and
symptoms, cause-consequences, and
nutrition management, which included
food plate, serving size, menu suggestion,

examples of recipes, tips to increase
energy and protein intakes through food
or drink, texture modification, guide to
using oral nutritional supplements, tips
for maintaining nutrient content in food
and drink, and oral health. The level of
evidence among these research papers
ranged from levels II to VII. All papers
included in this review were of fair
and good quality. All papers provided
credibility to the body of knowledge.

Available  printed versions  of
educational materials from the Ministry
of Health, Malaysia, were also included in
the manual search. However, it is worth
noting that none of them were designed
specifically for malnourished and at-
risk elderly. Nevertheless, the details in
these nutrition education materials were
extracted to identify suitable content for
the nutrition resource kit.

This nutrition resource kit will act
as a guide to which malnourished and
at-risk elderly would be able to refer
to whenever needed. Even though the
kit is mainly targeted for the elderly,
participation of family members and
caregivers would be beneficial as this
would facilitate the use of this kit in the
target group (Marshall & Hale, 2017).

Understanding malnutrition
Information related to malnutrition is
suitable for the kit (Fernandez-Barrés
et al., 2017; van Doorn-van Atten et al.,
2018). This includes a brief explanation
on the definition, signs and symptoms,
and causes and consequences. The
purpose of this information is to provide
an overview of malnutrition to the
elderly. Therefore, they will acquire
general information and awareness
about this issue. Besides, this general
information primarily aims to enhance
belief selection and consciousness, as
well as to provide information on the
consequences of behaviour (van Doorn-
van Atten et al., 2018).
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Managing malnutrition

The nutritional requirement of the elderly
could differ considerably from other age
groups due to the normal ageing process,
medical condition or lifestyle. Generally,
nutritional requirements, specifically
energy and protein, are higher for the
elderly at risk of malnutrition or are
already malnourished. Therefore, a
specific nutritional recommendation
for this target group is needed to be
incorporated in the nutrition resource kit
according to any available and suitable
dietary guidelines. Several studies
highlighted the need for adequate fluid
intake among the elderly (Fernandez-
Barrés et al., 2017; Francis et al,
2004; Luger et al, 2016; Shahar et al,
2012), as inadequate fluid intake could
contribute further to dehydration and
affect the elderly’s quality of life (Begum
& Johnson, 2010). Hence, information
on fluid requirement needs to be
considered as a content in the nutrition
resource Kkit.

Implementing malnutrition
management
In addition, information related to
strategies to increase their daily
energy and protein intakes should
be incorporated into the kit. Most of
the studies emphasised the need to
include menu suggestion, examples
of recipes, tips to increase energy and
protein intakes through food or drink,
texture modification, a guide to using
oral nutritional supplements, and tips
to maintain nutrients content in food
and drink. Offering texture-modified,
enriched foods for the elderly who are
malnourished or at risk of malnutrition
is a good practice to ensure adequate
dietary intake among them (Volkert et
al., 2019).

Several studies emphasised the
use of food or nutritional supplements
for malnourished and at-risk elderly

(Brooke & Ojo, 2015; Endevelt et al,
2011; McClinchy, 2018; Suominen et
al., 2015). Oral nutritional supplement
(ONS) can be described as an energy
and nutrient-dense product aimed at
increasing one’s dietary intake when diet
alone is unable to meet the daily energy
requirements of the elderly (Volkert
et al., 2019). ONS can be categorised
as standard ONS and disease-specific
ONS. ONS are frequently recommended
for those malnourished and at risk of
malnutrition (Ui Dhuibhir, Collura &
Walsh, 2019). According to Parsons et al.
(2017), the use of ONS is quite effective as
one of the options to increase a person’s
oral dietary intake. Hence, a brief guide
on the use of ONS that are commonly
found in the Malaysian setting should
be included in the kit. Additionally,
instructions for elderly to get advice
from a dietitian and nutritionist on the
use of ONS should also be mentioned
for accurate prescription on ONS intake
upon referral by physician.

Information about oral health should
be included as well in the nutrition
resource kit (Zelig et al, 2019). Oral
health is one of the contributing factors
to malnutrition among the elderly. Oral
health issues could reduce the ability of
elderly to chew and eat, which directly
leads to practical issues in the provision
of adequate nutrition (Krishnamoorthy
et al., 2018). A study conducted by Rosli
et al. (2019) in Kuala Pilah, Malaysia,
demonstrated that oral health-related
quality of life was significantly associated
with nutritional condition among the
elderly participants. Therefore, it is
important for the elderly to maintain
their oral health in order to prevent and
overcome malnutrition.

Furthermore, studies have aimed to
develop nutrition education materials
that suit not only the elderly population
but also their caregivers (Francis et
al., 2004) or healthcare professionals
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(Shahar et al, 2012). This has been
demonstrated in ‘Panduan untuk Penjaga
Warga Emas’, an educational material
provided by the Ministry of Health,
Malaysia, that is aimed to provide
information for caregivers. Francis et al.
(2004) also included caregivers as their
target audience as they were required
to be actively involved in healthcare
delivery. Shahar et al (2012) also
developed a nutrition education package
that healthcare professionals can use as
a teaching tool. Nevertheless, this review
is important as it identified suitable
topics to be included in a nutrition
resource kit. Thus, any suitable and
relevant information to caregivers or
healthcare staffs were extracted and
included.

The strengths of this review were
that it followed the PRISMA-ScR
guidelines, and the data were checked
and discussed among the researchers.
This research nevertheless had its
limitations. Since articles were limited
to English and Malay languages only,
other articles that might have provided
relevant information to develop content
for the nutrition resource kit were not
included.

CONCLUSION

To conclude, this scoping review offered
new insights into the content that can
be included in the future development
of a nutrition resource kit aimed at
tackling malnutrition among the elderly
in community settings. The content
identified included information related
to malnutrition such as definition, signs
and symptoms, cause-consequences,
and nutrition management, which
included food plate, serving size,
menu suggestion, examples of recipes,
tips to increase energy and protein
intakes through food or drink, texture
modification, a guide to using oral

nutritional supplements, tips to maintain
nutrients content in food and drink, and
tips to encourage to eat, and oral health.
The topics identified can be incorporated
into the kit in order to facilitate the
elderly in improving their dietary intake.
Therefore, a nutrition resource kit
that provides nutritional guidance for
malnourished and at-risk elderly can be
useful for healthcare professionals as a
nutrition intervention strategy. Further
review could be performed in the future
to measure its outcomes, particularly in
providing nutrition education materials
for the elderly to overcome malnutrition.
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