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INTRODUCTION

ABSTRACT

Assessing nutritional status in older people is essential to screen for malnutrition and
identify the individuals requiring nutritional intervention for a better quality of life and
longer life expectancy. This review aimed to investigate malnutrition and the role of
nutritional assessment tools among older people in Malaysia. We systematically reviewed
the publications from 2000 to 2019 using PubMed/MEDLINE and Scopus databases,
recovering 15 original articles published until January 2022. This systematic review was
conducted from May to September 2022. Two reviewers were involved in the process of
the selection of articles and data extraction. Only research papers on malnutrition among
older people in institutionalized settings in Malaysia were included. Four articles related to
malnutrition in older people in old folk homes in Malaysia were included in this review.
The tools with the most significant evidence were Mini Nutritional Assessment (MNA)
and Nutritional Health Checklist (NHC) in residential care for the elderly. It was found
that the incidence of malnutrition among the elderly in old folk homes in Malaysia ranged
from 12.3% to 17.4%. Meanwhile, 40.4% to 57.7% of the population are documented to
be at risk of malnutrition. NA and DETERMINE NHC were found to be most suitable
for use in residential care due to their high sensitivity and specificity. A subsequent study
is proposed to build and implement a scoring system to rate screening tools based on the
validity, suitability, and practicability of the tools to help with malnutrition screening

research and clinical practice in Malaysia and internationally.

Aging is an inevitable process of people growing older at
the cellular, organ, or whole body level, commonly
measured by chronological age. According to the World
Health Organization (WHO), a person aged 65 years or
more is referred to as an elderly person, and most
developed countries have accepted the chronological age
of 65 years as a definition of an elderly individuals.! The
aging population increases rapidly in number from time to
time. According to the Department of Statistics Malaysia
(DOSM), the increase in numbers of the eldetly
population in Malaysia in 2019 was from 10.0% in 2018 to
10.3%2, which is increasing yearly. Malaysia has become
an aging society, where in 2022, the percentage of the
population aged 65 years and above has increased from

7.0% to 7.3% of the population for some period.? This
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increase is common around the globe, most likely due to
effective enhancement in the quality of life (QoL) and
health services provided in developed and developing
countries. Also, the life expectancy of the average

population expands.*8

The social and health condition of the elderly is vastly
diverse, extending from healthy and active persons
to extremely frail and completely dependent people
with chronic diseases.” The increasing prevalence
of malnutrition among the elderly has been
linked with malnutrition-associated health problems,
including nutrient deficiency—related symptoms, reduced
bone mass leading to osteoporosis, immune dysfunction,

and delayed wound healing.!01! The disease-associated



malnutrition in the elderly in the United States of America
is estimated to cost $51.3 billion annually, which is greater
than that spent on obesity.!! This estimation involves the
cost of treatment for both the undetlying disease
and malnutrition. With proper prevention and treatment
of malnutrition, healthcare costs could be significantly
reduced. Therefore, malnutrition must be identified
through screening, which can improve clinical outcomes
and reduce healthcare expenditure.!

Eldetly people are physically and physiologically
susceptible to malnutrition.’> Malnutrition refers to
deficiencies, excesses, or imbalances of energy and
nutrient intake in an individual.’3 It can be categorized
as 1) under-nutrition, ii) over-nutrition, iii) imbalance, and
iv) specific deficiency.'* However, malnutrition is often
used synonymously with ‘undernutrition’ and is used as
such in this article. This condition is becoming a concern
as malnutrition in the elderly results in a measurable
adverse effect on i) body composition (weight changes), ii)
function (muscle loss, poor wound healing), and clinical
outcomes (prolonged hospitalization, reduced immunity,
and impaired respiratory and cardiac  function.
Consequently, morbidity and mortality rates in this age

group were significantly high.!6

Nutritional assessment is a process of interpreting data
from dietary, laboratory, anthropometric, and clinical
studies to determine the nutritional status of individuals or
population groups generally affected by nutrient intake
and utilization.!” Assessing nutritional status in older
people is essential to screen for malnutrition and
malnutrition risks, which enables identifying individuals
requiring nutritional intervention for a better QoL and
longer life expectancy. Therefore, this review paper
analyses publications on malnutrition and the role of
nutritional assessment tools among eldetly people in

Malaysia.

MATERIALS AND METHODS

The study design is a systematic review of the literature

from May to September 2019. Two reviewers were

involved in selecting the inclusion criteria and data
extractions of the publications in Malaysia. The literature
search was done using electronic databases to locate
relevant articles. PubMed, Medline, NCBI, Academia, and
Google Scholars were the main databases for accessing
malnutrition among older people. In addition, the lists of
references cited in the articles were also reviewed. Several
keywords and combinations of keywords were used
to identify the relevant literature, namely, “eldetly
malnutrition in Malaysia”, “elderly undernutrition in
Malaysia”, “nutritional status of eldetly in Malaysia”,
“nutritional assessment of elderly in Malaysia”, “geriatric
nutritional status in Malaysia", "geriatric nutritional
assessment in Malaysia" and "geriatric malnutrition in

Malaysia".

All articles written in English which were most relevant
and published from 2000 to 2019 were selected.
Research papers on malnutrition among older people in
institutionalized settings in Malaysia were the primary
papers reviewed. Review papers, case studies, duplicates,
and studies outside Malaysia and non-institutionalized
settings were excluded. Studies conducted on participants
aged less than 60 years old were also excluded from the

analysis.

The procedures of selecting papers followed several
stages. Firstly, articles were searched using the keywords
mentioned eatlier through different medical databases and
bibliographies, yielding 1184 articles. Secondly, 1137 titles
and abstracts of papers were filtered for their inclusion
criteria, and any duplication and unrelated papers such as
review papers, case studies, and letters to the editor were
excluded. Thirdly, 47 papers were selected for the title
reviews. Fourthly, the 37 abstracts of the selected papers
were studied and screened before reviewing the full-text
papers. Next, the second author considered 15 relevant
and eligible papers to be reviewed for the full paper.
Finally, four articles being reviewed and published in peer-
reviewed journals were selected for this study. The
systematic process of selecting the relevant papers is

illustrated in Figure 1.
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Figure 1. The steps in the selection of relevant paper

RESULTS

Table 1 shows the distribution of i) source, ii) study
period, iii) study population and sample size, iv) type of

study and objective, v) parameters, vi) survey tool, and vii)

rate of prevalence of the reviewed articles.

After using different search engines and considering the
inclusion and exclusion criteria, the four articles that were
best relevant to malnutrition among older people at old
folk homes were selected. The study was conducted from
March 2002 to February 2019, involving elderly residing in
old folk homes in different regions in Malaysia. The
objectives of the four selected articles are summarised

below:

i Article 1 — Study the incidence of undernutrition and
factors associated with undernutrition among the
elderly in public-funded shelter homes in Peninsular
Malaysia.18

ii. Article 2 — Study the prevalence of malnutrition
among the elderly people in government-funded
shelter homes in Northern Peninsular Malaysia.?

iii. Article 3 — Study the effect of diet on satisfaction with
life among the eldetly residing in the government-
funded old folk home in Selangor. 1

iv. Article 4 — Study the relation between the sufficiency
of nutrition provision and plate wastage with risk of
malnutrition among elderly in government-funded old

folk homes in Selangor.20

Assessment of Methodology

All publications identified were cross-sectional studies

conducted on older people at old folk homes in Malaysia

Table 1. Distribution of article source, study period, populations and sample sizes, study design, study instruments, response rate, prevalence, and significant findings of Malaysian elderly

people malnutrition in old folk homes.

No. Article Stufly Populatlt:)n and Study design Parameters Tools Response Prevalence
Source period sample size rate
1. Visvanathan March Elderly people residing ~ CS to determine the Nutritional status, Questionnaires contain- 96% 41.4% were
et al., 200518 2003 to in 9 publicly funded prevalence of cognition, physical ing Determine Your nourished, 32.1% were
Sept shelter homes in undernutrition & function, NHC, ECAQ, modified at moderate risk of
2002 Peninsular Malaysia factors associated with depression, BMI Barthel Index, GDS- undernutrition, and
undernutrition 12R & anthropometrics 26.6% were at high
n = 1081 risk of undernutrition.
2. Chen et al., April to Elderly residents in 4 CS to determine the Anthropometric Anthropometric meas- 100% 17.4% were under-
20124 May shelter homes in prevalence of measurements ie., urements weight, and 28.4%
2010 Northern Peninsular malnutrition weight, height, and were overweight.
Malaysia BMI
n =236
3. Fatin-Izzaty July to Elderly residents in CS to determine the Sociodemogtaphic Questionnaires 96% 40.4 % were at risk of
et al., 201819 August Rumah Seri Kenangan associations between characteristics, containing malnutrition, 12.3%
2018 Cheras Satisfaction with Food malnutrition, sociodemographic, Mini were malnourished,
Related Life experiences of Nutritional Assessment, 89.5% did not achieve
n =57 (SWFL) and socio- food access, Experiences of food RNI
demographics factors, SWFL, dietary access, SWFL, dietary
dietary intake, food intake, and anthro- intake and
access and malnutrition ~ pometric anthropometrics
4. Siti Al- January Elderly residents in CS to determine the Sociodemographic, Mini Nutritional Assess-  100% 50.3% were well-
Baidakh ez to Rumah Seri Kenangan association between anthropometric, ment Form containing nourished, 13% were
al., 201920 February ~ Cheras adequacy of nutrition tisk of malnutri- dietary, anthropometric, malnourished
2019 provision and plate tion, adequacy of global, and self-viewed

n =46

wastage with the risk of

malnutrition

nutrition provision,

plate wastage

aspects of nutrition,
digital food weighing
scale

Abbreviations: CS: cross sectional, BMI: body mass index, NHC: Nutritional Health Checklist, ECAQ: elderly cognitive assessment questionnaire, GDS-12R: short form geriatric

depression scale, SWFL: satisfaction with food related life, MNA: mini nutritional assessment
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that documented the prevalence of malnutrition, its
contributing factors, and dietary intake. One of the studies
also assessed the relationship between adequacy of
nutrition provision, plate wastage, and the risk of
malnutrition. There was no longitudinal study among the
identified studies that evaluated the effects of an
intervention on eldetly residents. All four studies cleatly
described the sample selection procedure, and most
reported the response rates and sociodemographic data.

All studies used standard instruments.

Instruments Used

Various tools were used to assess malnutrition among
the elderly. The different tools used were: 1) Nutritional
Health Checklist INHC), 2) Elderly Cognitive Assessment
Questionnaire (ECAQ), 3) modified Barthel Index, 4) 12-
item Geriatric Depression Scale (GDS-12R), 5) Mini
Nutritional Assessment (MNA), 6) Experiences of Food
Access, 7) Satistaction with Food-Related Life (SFWL)
and 8) Dietary Intake.

In two studies, malnutrition risks were identified by
administering MNA (articles 1 and 2). The other two
studies each used the NHC (article 1) and Body Mass
Index (BMI) (article 2) to determine malnutrition and
malnutrition risks. The anthropometric measurements
were done in all four studies by measuring the body
and BMI. The Mid Upper
Circumference (MUAC) was analyzed in three studies
(articles 2, 3, 4). Waist Circumference (WC) was also

measured in one study (article 2), and Calf Circumference

weight, height, Arm

(CC) also was measured in one study (article 4). Among
the four studies, only one study used ECAQ, moditied
Barthel Index, and GDS-12R to evaluate the cognitive
status, ability to perform activities of daily living (ADL)
independently, and depression status, respectively (article
1). Another study determined the elderly experiences of
food access and dietary intake using the Experiences of
Food Access and Dietary Intake, respectively (article 3).
On the other hand, one of the studies identified the food
served and plate wastage in the old folk home using a

digital food weighing scale (article 4).

Nutritional Health Checklist (NHC)
NHC is a well-known tool used in North America that

determines the factors of nutritional well-being and
promotes the concern of nutritional problems in older
persons by health professionals.2! It was intended as a
public awareness tool for self-administrating nutritional
status among the elderly by family members or caregivers.
It consists of 10 checklist items; scores of 0—2 indicate
good nutritional health, 3-5 determine that the individual
is at moderate nutritional risk, and scores of 6 and more
signify a person is at high nutritional risk and is advised to
bring the checklist to the doctors, dietitians or other
qualified health professionals for consultation and further
interventions. A European community study reported that
the sensitivity and specificity of NHC are respectively
59% and 53%.22

Mini Nutritional Assessment (MINA)

MNA is a validated nutrition assessment tool designed to
evaluate the nutritional status as a standard assessment of
elderly patients in different settings such as clinics, nursing
homes, hospitals, or frail elders. The full MNA consisted

of 19 items categorized into four sections:

1. Anthropometric measurements (BMI, weight, height,
weight loss, arm, and calf circumference)

1. General measurements  (lifestyle, medication,
mobility, and signs of depression or dementia)

ii. Dietary intake (number of meals, food and fluid

intake, and autonomy of feeding)

iv. Subjective assessment (self-perception of health and

nutrition).?

Each response contributes to the final score, which has a
maximum of 30. A patient who scores 224 is considered
well-nourished; 17 to 23.5 signifies a risk of malnutrition;
meanwhile, scores <17 are considered malnourished.
According to clinical status, MNA has 96%, 98%, and
97% sensitivity, specificity, and positive predictive values,

respectively.?*
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Elderly Cognitive Assessment Questionnaire (ECAQ)
ECAQ is a 10-item questionnaire designed to assess the
*of* people

countries.?> The screening tool consists of questions (Qs)

cognitive  status older in developing
on age, birth, current knowledge, and memorization
tests. A patient with scores of 0 to 3 indicates severe
impairment, 4 to 6 indicates moderate impairment, and
more than 6 indicates normal cognitive status. It can be
administered in 12 minutes and is available in Chinese,

Malay, and English.

Modified Barthel Index

Visvanathan e# a/. administered a 10-item Modified Barthel
Index to assess the ability of the elderly to complete ADL
independently.'® The modified Barthel index assesses the
patient on several parameters, including bowel function,
bladder, dressing, toilet use, feeding, transfer, mobility,
using the stairs, and bathing. It has a maximum score of
20.2627 The scores less than or equal to 14 indicate
moderate to very severe disability, scores 15 to 19 indicate
mild disability, and scores of 20 indicate independence

entirely at performing ADL.

Geriatric Depression Scale

GDS-12R is 12 Qs of the Geriatric Depression Scale
screening for major depressionin the elderly living in
housing facilities. It was first constructed by Yesavage ef
al. and tested on the elderly population.2® The GDS-12R
was established from the GDS-15 by eradicating items
that are poor determinants of depression in nursing and
residential home populations with 92% sensitivity and
89% specificity.?? The three items that were deselected

were the Qs relating to:

1. preference of going out rather than staying home,
. feelings of having more problems than other people,
and

ii. feeling that most people are better off than them.

With maximum scores of 12, subjects who scored five

and above were at high risk of depression.
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Experiences of Food Access

Experiences of food access in shelter homes setting is a
questionnaire containing five domains: i) feeling hungry
(four items), i) physical barriers (seven items), iii)
organizational barriers (six items), iv) food choice (five
items) and v) food quality (five items).30 The Likert scale's
scores are excellent, good, fair, poor, and unknown. The
simple and short Qs are easy to be complete, yet it
provides valid and reliable results in assessing patients’

experiences of food access in a particular setting.

Dietary Intake

As defined by the WHO, maintaining an adequate nutrient
intake is key to health and one prerequisite for well-being
at a higher age. Nutrient deficiencies among the eldetly, in
particular, are frequently neglected. Clinical malnutrition
results from an imbalance between macronutrient
intake and requirement3!, causing a measurable reduction
in tissue and, ultimately, weight. Unlike quantitative
malnutrition, which is reflected by weight loss,
micronutrient deficiencies are much harder to screen for
and identify. However, most dietary intake surveys have
specified an inadequate intake of a wide range of

micronutrients in older adults.32

One study used a weighing method to determine food
intake adequacy (article 4). The food provided for the
lunch hour and plate excess were measured using a
numerical food measuring scale.0 In this method, the
nutrient compositions of food provided and consumed by
the subjects were evaluated using the Nutritionist Pro
Software (Axxya system). The software program is a
modular nutrition analysis and food labeling solution
food

manufacturing. It provides the tools for professionals to

suitable for healthcare, fitness, service, and

manage  respondents’  nutrition and  nutritional

information, recommend recipes, physical activity goals,
plan menus, generates and print nutrition labels, and many

more.

Anthropometric measurements

Anthropometric measurement is a vital component in

assessing the nutritional status of the elderly.



Anthropometric indicators evaluate the prognosis of
chronic and acute diseases, which is one of the important
tools in the screening for malnutrition among the eldetly
before starting with medical and nutritional interventions.
the body's
composition by measuring height, weight, BMI, body

Anthropometric measurement —assesses
circumferences (waist, hip, and limbs), and skinfold
thickness. These measurements characterize diagnostic
criteria primarily for obesity, significantly raising the risk
for cardiovascular disease, hypertension, diabetes mellitus,
and many more. Most importantly, it can be used as a
baseline for an individual's physical fitness and measuring

their fitness level progress.3?

We identified that anthropometric measurements were
measured in all four selected studies. Article 1 only
included weight, height, and BMI. Article 2 included
weight, height, BMI, MUAC, and WC in their study. For
article 3, they included anthropometric measurements and
MUAC; meanwhile,

anthropometric measurements, MUAC, and CC in their

for article 4, they included

study.

Prevalence of Malnutrition

The the

malnutrition incidence among the elderly in the old folk

four cross-sectional studies  evaluated
home in Malaysia using the eight malnutrition screening
tools. The prevalence rate of malnutrition reported varied
from 12.3% 20 to 17.4% *. The rate of older people at risk

of malnutrition were 40.4% 19 to 58.7% 8.

DISCUSSIONS

This review discusses the eight malnutrition screening
tools used in the four studies on malnutrition in the
elderly residing in sheltered homes in Malaysia. It is found
that only three tools had been validated, and MNA and
NHC were found to be the most popular tools for
research in Malaysia. Anthropometric measurements were
also commonly found to be used in all studies. The body
BMI is

commonly used internationally and locally due to its

an essential indicator of nutritional status

simplicity of application and reference categories that

allow comparisons between populations, are not invasive,
and have reasonable procedures.>* However, the only
constraint for its usage in the elderly were its poor
identification of the exchange between compartments due

to the aging process.3>

Tools with the most significant validity evidence for the
study design and outcomes appear to be the MNA and
NHC in residential care for the elderly. It was found that
the prevalence of malnutrition among the eldetly in old
folk homes in Malaysia ranged from 12.3% to 17.4%.
Meanwhile, 40.4% to 57.7% of the population are at risk

of malnutrition.

CONCLUSION

After a detailed critical review of the malnutrition
screening tools for the elderly from sheltered homes, it is
concluded that MNA and DETERMINE NHC are the
most suitable tools to use in residential care in Malaysia
owing to their high sensitivity and specificity. Although
many of the tools used were lacking in the validation,
previous research studies carried out to date are still
beneficial for the positive effect of malnutrition screening,

particularly in the older population.

The outcomes from this review paper will support
evidence-based practice in managing malnutrition in older
adults. A subsequent study is suggested to construct a
scoring system that rates the screening tools based on
their validity, suitability, and practicability to help
harmonize malnutrition screening research and clinical

practice across Malaysia.
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