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ABSTRACT

Malnutrition is a concern around the globe including in Malaysia due to its negative
effects to the health of elderly. Nutrition screening can help to identify malnutrition
and subsequent interventions can be provided to overcome health deterioration related
to malnutrition. This study aimed to identify the prevalence of malnutrition and
associated factors, dietary intake and effectiveness of nutrition intervention among
elderly living in the community. In Phase | of the study, a total of 413 participants aged
60 years and above in several agricultural settlements around Kuantan, Pahang was
recruited (n= 134 men, n= 279 women). Malnutrition risk was evaluated using the Mini
Nutritional Assessment Short Form (MNA-SF), whilst functional status was
determined using Instrumental Activities of Daily Living (IADL). Mini Mental State
Examination (MMSE) and Geriatric Depression Scale (GDS) were used to identify
cognitive impairment and depressive symptom of participants respectively. Dietary
intake data were collected with the use of diet history method and analyses were
performed using Nutritionist Pro Software. Adequacy of participants’ dietary intake
was assessed against Recommended Nutrient Intakes for Malaysia (RNI) 2017. Phase
Il of the study evaluated the effectiveness of nutrition intervention on nutritional status
and dietary intake of the elderly after three months. The elderly who were at
malnutrition risk were grouped into intervention (n=30) and control groups (n=30).
The intervention group received intensive nutrition intervention while the control
group received individual dietary consultation only. Statistically significant value was
set at p<0.05. This study revealed that 5.1% of elderly participants were malnourished,
whilst 20.6% of them were at risk of malnutrition. Age, smoking status, income level,
living status and depression were significantly associated with malnutrition risk. This
study found that mean energy, protein and fiber intake were significantly lower than
recommendation in both genders except for fat and carbohydrate. Micronutrients
intake including calcium, vitamin A, vitamin C, vitamin D, riboflavin, thiamine, iron
and folate did not meet the requirement outlined in RNI with statistically significant
differences. In addition, energy, carbohydrate, protein, fat, folate and iron intake were
significantly higher in male than female participants. Meanwhile, calcium and vitamin
A intake were significantly higher in female than male participants. Phase Il of the
study demonstrated that nutrition intervention could help to improve nutritional status
of the elderly living in the community. Mean MNA-SF score, body weight, energy,
carbohydrate and fiber intake of intervention and control groups improved
significantly after three-month follow-up. Mean MNA-SF score of intervention group
was identified in well-nourished category after three months which indicated greater
impact of intensive nutrition intervention. In conclusion, this study showed
malnutrition was prevalent among elderly living in the community while inadequate
dietary intake was also an issue in this population. The findings contribute to the body
of evidence that nutrition screening is an important initial step to identify malnutrition
risk among community living elderly and appropriate intervention is vital to improve
their nutritional status. Multidisciplinary healthcare professional collaboration is
warranted in future research to identify malnutrition problems and provide effective
measures for nutritional care of the elderly.
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CHAPTER ONE

INTRODUCTION

1.1 BACKGROUND OF STUDY

Population is ageing globally at an upward trend (United Nation, 2015). Ageing is
previously more prevalent in the developed countries; however, it is also a phenomenon
in developing countries in recent years (Tobi, Fathi & Amaratunga, 2017). Declining in
fertility and mortality have been identified as two key drivers of these demographic
changes (Turner, 2009; Christensen, Doblhammer, Rau, & Vaupel, 2009; Ward, Parikh,
& Workman, 2011). The number of elderly people around the globe is expected to
become more than double by 2050 and beyond triple by 2100, rising from 962 million
in 2017 to 2.1 billion in 2050 and 3.1 billion in 2100 (United Nation, 2017).

The age group to define the elderly in Malaysia is similar to the cut-off age
adopted by the United Nations which is 60 years and older (Mohammad & Abbas, 2012;
Mohamad Yunus Abd Manaf, Omar, Omar & Salleh, 2017). Referring to Malaysia
context based on projections made by Department of Statistic, Malaysia is expected to
reach ageing population status by the year 2035, at which point 15% of the total
population will be 60 years old and above. According to United Nation (2017), the
elderly population in Malaysia continued to rise to 9.7% in 2017 and it is projected to
increase to 23.1% in 2050.The Department of Statistics Malaysia (DOSM) (2018)
reported that the percentage of Malaysian elderly population aged 65 years old increases
from 6.2% in 2017 to 6.5% in 2018. The number of elderly is 2.10 million from total of
32.4 million Malaysian population. By 2040, the number is expected to become triple

from 2.10 million to more than 6.0 million.



While the proportion of the elderly in Malaysia continues to grow, the changes
will definitely pose several challenges in various aspects that have the potential to place
significant burdens on healthcare and other support services (Forsyth & Chia, 2009;
Wiener & Tilly, 2002; Prince at al., 2015; Tey et al., 2015). Various health and
nutritional problems are expected to increase as the elderly are susceptible to health
deterioration (De Groot & van Staveren, 2010; Culo, 2011; Thakur, Banerjee &
Nikumb, 2013). Among elderly people’s health issues such as chronic non-
communicable diseases, mental health, disability, ocular morbidity; malnutrition is also
prevalent and it usually coexists with other morbidities (Wells & Dumbrell, 2006; Jaul
& Barron,2017). In this thesis, the focus of malnutrition term is on undernutrition and
inadequacy of nutrients intake.

The risk of developing malnutrition increases with advancing age as it presents
a number of challenge for the maintenance of good nutritional health in elderly (Ahmed
& Haboubi, 2010; Amarya, Singh & Sabharwal, 2015). The elderly who suffer from
malnutrition have longer recovery periods and hospital stay, high incidence of
complications during hospitalization, delayed wound healing, poorer quality of life and
high rates of morbidity and mortality (Amarantos, Martinez & Dwyer, 2001; Correia &
Waitzberg, 2003; Raynaud-Simon, 2009). Therefore, nutritional issues pertaining to
elderly are becoming increasingly important to be discussed which requires extensive
and up-to-date information to plan for effective healthcare strategies to ensure healthy

aging takes place (Tappenden et al., 2013; Robinson, 2018).



1.2 STATEMENT OF RESEARCH PROBLEM

Malnutrition is a frequent unnoticed issue among elderly in the community (Elia,
Zellipour & Stratton, 2005; Morley, 2012). More worrying, malnourished elderly is
more often than their well-nourished counterparts to require additional clinic visits or
to be admitted to the hospital (Visvanathan et al., 2003; Rist, Miles & Karimi, 2012).
Furthermore, a multitude of studies have shown that once admitted to the hospital, the
malnourished elderly is at increased risk of experiencing various complications like
delayed wound healing, pressure ulcers, infections, increase readmission rates and
prolonged hospitalization (Davidson & Getz, 2004; Harris & Haboubi, 2005). They are
also at a greater risk of morbidity and mortality (Norman, Pichard, Lochs & Pirlich,
2008; Charlton et al., 2012), reduce quality of life (Neumann, Miller, Daniels & Crotty,
2005) and increased financial burden on their family and health sector (Weekes et al.,
2009).

Malnutrition already exists among elderly living at home and it is well-
documented among Malaysian elderly (Sherina et al., 2004; Shahar et al., 2007; Suzana
et al., 2013). However, the early signs are not easily detected due to lack of regular
screening system coupled with irregular encounter with health care professionals
(Evans, 2005; Elia & Russell, 2009; Craven, Pelly, Isenring & Lovell, 2017). Therefore,
implementing nutrition screening is essential for initial step in identifying malnutrition
risk among elderly, thus intervention could be taken place to prevent further health

complications in this population (Field & Hand, 2015; Robinson, 2018).



1.3 SIGNIFICANCE OF THE STUDY

Several studies which have been done in Malaysia highlighted the prevalence of
malnutrition among elderly living in community (Sherina et al., 2004; Shahar et al.,
2007; Suzana et al., 2013). This is a cause of concern considering malnutrition can have
deleterious effects on health outcomes of elderly which is associated with an increased
risk of morbidity and mortality (Schueren et al., 2014; Kruizenga et al., 2016; Naseer,
Forssell & Fagerstrom, 2016). Nutrition screening can help to identify malnutrition and
subsequent appropriate interventions can lead to improvement in quality of life
(Hamirudin et al., 2016; Bravo et al., 2018). However, none of the nutrition screening
studies among community living elderly in Malaysia were accompanied by nutrition
intervention. Furthermore, no study in Malaysia has evaluated effectiveness of intensive
individual nutrition intervention exclusively among elderly in the community setting.
Therefore, this research has a potential to prevent further health complications
associated with malnutrition through nutrition intervention and subsequently reducing
healthcare costs to treat the health and medical conditions, which is in line with 10"
Malaysia Health Plan towards cost effective healthcare services. In addition, most
studies on dietary intake of community living elderly were conducted more than a

decade ago, which indicated a need for recent data on dietary intake of this population.

1.4 RESEARCH OBJECTIVES

1.4.1 General Objective

To identify the prevalence of malnutrition and associated factors, dietary intake and

effectiveness of nutrition intervention among elderly in the community.



1.4.2 Specific Objective

PHASE |

1.

PHASE I

4.

To determine the prevalence of malnutrition among elderly in the
community using the Mini Nutritional Assessment- Short Form (MNA-SF).
To identify factors associated with malnutrition among elderly living in
community.

To assess dietary intake of elderly in community in comparison to

Recommended Nutrients Intake (RNI) for Malaysia 2017.

To assess the effectiveness of nutrition intervention on nutritional status and

dietary intake after 3 months.

1.5 RESEARCH QUESTIONS

PHASE |

1.

2.

PHASE II

4.

What is the prevalence of malnutrition among elderly in community?
What are the factors associated with malnutrition among elderly in
community?

What is the dietary intake of elderly in community in comparison to

Recommended Nutrients Intake (RNI) for Malaysia 2017?

Do the nutritional status and dietary intake among elderly in community

improve after 3 months of nutrition intervention?



1.6 RESEARCH HYPOTHESES

PHASE |
1.

2.

PHASE I

Prevalence of malnutrition is high among elderly in community.
Socio-demographic, psychosocial and functional status are significantly
associated with malnutrition among elderly in community.

Dietary intake of elderly in community is inadequate in comparison to RNI

for all macronutrients and micronutrients.

Nutritional status and dietary intake among elderly significantly improve

after 3 months of nutrition intervention.



CHAPTER TWO

LITERATURE REVIEW

2.1 INTRODUCTION

This chapter includes a literature review on nutrition screening, the definition of
malnutrition, its prevalence and associated factors, and nutrition assessment among
elderly living in community. Next, literature will highlight on the dietary intake of
elderly in community. This is followed by a review of literature on the effectiveness of

nutrition interventions for malnourished elderly.

2.2 NUTRITION SCREENING
With the well-documented adverse effects of malnutrition on health, there is a need for
timely malnutrition identification and management (Elia, Russell & Stratton 2010;
Brotherton et al., 2011). Nutrition screening is one of the ways that malnourished
individuals can be identified for further appropriate action. It is always better to prevent
or detect problems early by screening than discover serious problems in later stage.

Nutrition screening has been defined by the American Society for Parenteral and
Enteral Nutrition (A.S.P.E.N.) as “a process to identify an individual who is
malnourished or who is at risk for malnutrition to determine if a detailed nutrition
assessment is indicated” (Mualler et al., 2011).

Furthermore, malnutrition is often unrecognized, but with the use of effective
screening tool; malnourished elderly or those at nutritional risk will obtain further
beneficial outcomes if accompanied by subsequent nutrition intervention. There are

various screening tools that incorporate different anthropometric, biochemical and



clinical characteristics. Most importantly, an effective screening tool should be
validated, simple and quick to administer, convenient to perform, easily completed by
non-healthcare professional staff, patient or family members, no laboratory data needed,
inexpensive and non-invasive (Ghimire, Baral & Callahan, 2017; Jones, 2004;
Kondrup, Allison, Elia, Vellas & Plauth, 2003).

Green and Watson (2006) described one tool that had been extensively evaluated
and validated for the use in elderly living in the community. The tool is the Mini
Nutritional Assessment (MNA) and its abbreviated form is the Mini Nutritional
Assessment-Short Form (MNA-SF). Additionally, a literature review has been reported
the MNA-SF tool was deemed most appropriate for the use in community living elderly

(Phillips, Foley, Barnard, Isenring & Miller, 2010).

2.2.1 The Mini-Nutritional Assessment Short-Form (MNA-SF)
MNA was developed in 1994 for determining nutritional status of elderly (Guigoz,
Vellas & Garry, 1994). The MNA can provide a rapid and simple evaluation of elderly
persons’ nutritional status in outpatient clinics, during admission to hospitals and
nursing homes for early detection of patients who could benefit from nutrition
intervention (Guigoz et al., 1994). It is a validated assessment instrument for the use in
elderly populations from the frail to the healthy older persons (Guigoz et al., 1994).
However, a shorter version of the MNA known as MNA-SF was then designed
as brief nutrition screening tool is needed (Rubenstein et al., 2001). The MNA-SF
showed high diagnostic accuracy in relation to nutritional status and high correlation
with the full MNA. The original MNA-SF has a sensitivity of 98%, specificity of 100%,
and diagnostic accuracy of 99% for predicting malnutrition (Rubenstein et al., 2001).

The sensitivity and specificity of the recently revised MNA-SF is almost identical to the



original MNA-SF, confirming that the revised MNA-SF is valid and compares well
against the full MNA (Kaiser et al., 2009). It consists of 6 questions on food intake,
weight loss, mobility, psychological stress or acute disease, presence of dementia or
depression, and body mass index (BMI). When height and/or weight cannot be assessed,
then an alternate scoring for BMI includes the measurement of calf circumference. The
MNA-SF categorizes nutritional status into the following categories: well-nourished
(12-14), at risk of malnutrition (8-11), or malnourished (<7).

Further, the MNA-SF provides a simple, quick method of identifying elderly
who are at risk of malnutrition or malnourished (Skates & Anthony, 2012). Unlike many
other nutritional instruments, the MNA-SF was developed to be user-friendly, non-
invasive, inexpensive and an advantage of the tool is that no laboratory data is needed
(DiMaria-Ghalili & Amella.,2012). Furthermore, it takes about 5 minutes to complete
and the questions can easily be incorporated into a complete elderly assessment (Kaberi,
2015). In addition, it is a validated nutrition screening tool for use in community living

elderly to identify malnutrition globally and in Malaysia (Shahar & Hussain, 2007).

2.3 DEFINITION OF MALNUTRITION

Based on consensus develop in 2012 by The Academy of Nutrition and Dietetics
(Academy) and the American Society for Enteral and Parenteral Nutrition (A.S.P.E.N.)
malnutrition can be defined as “a state of either excessive or deficient intakes of
macronutrients (energy, protein, carbohydrate and fat) and/or other micronutrients
which causes disequilibrium of nutrients in the body” (White et al., 2012). Malnutrition
has also been defined as an “any disorder of nutrition status including disorders resulting
from a deficiency of nutrient intake, impaired nutrient metabolism, or overnutrition.”

(Teitelbaum et al., 2005). In fact, due to the lack of agreement on accepted definition



literatures had various description of malnutrition. (Elia, 2017; Laur, McNicholl,
Valaitis & Keller, 2017; Soeters et al., 2017; Morley, 2018). Table 1.1 shows definition
of malnutrition from. national and international organizations with expert committees
and national health services.

Regardless of the definition used, malnutrition is proven to be linked with many
adverse outcomes including increased risk of hospital admissions, prolonged
hospitalisation, morbidity and mortality than those who are well nourished (Darmon &
Drewnowski, 2008; Charlton, 2010; Santos, Amaral & Borges, 2015; Kalaiselvi et al.,
2016). More worrying, the existing literature have been showed that prevalence of
malnutrition is keep increasing in community settings where majority of elderly reside

(Arvanitakis, Vandewoude, Perkisas & Van Gossum, 2013; Gunduz et al., 2015).
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Table 2.1 Definition of Malnutrition by International Organizations

World Health Organization (WHO)

“Deficiencies, excesses or imbalances in a person’s intake of energy and/or
nutrients”

American Society for Parental and Enteral Nutrition (ASPEN)

“An acute, subacute or chronic state of nutrition, in which a combination of varying
degrees of overnutrition or undernutrition with or without inflammatory activity have
led to a change in body composition and diminished function. (adapted from Soeters
PB, Schols AM.)”.

European Society for Clinical Nutrition and Metabolism (ESPEN))

“A state resulting from lack of intake or uptake of nutrition that leads to altered body
composition (decreased fat free mass (FFM)) and body cell mass (BCM) leading to
diminished physical and mental function and impaired clinical outcome from
disease”

British Association for Parental and Enteral Nutrition (BAPEN)

“A state of nutrition in which a deficiency or excess (or imbalance) of energy,
protein, and other nutrients causes measurable adverse effects on tissue/body form
(body shape, size, composition), body function and clinical outcome.”

National Health Service (NHS)

“Malnutrition is a serious condition that occurs when a person’s diet doesn’t the right
amounts of nutrients. It means poor nutrition and may refer to undernutrition—not
getting enough nutrients and overnutrition—getting more nutrients than you need”

In summary, malnutrition can be defined as undernutrition or overnutrition.
Some definitions focus on the imbalance of nutrition, while others also encompass the
clinical influence of this imbalance. According to Waterlow (1972), the World Health
Organization already emphasized the need for an accepted classification and definition

of malnutrition in 1972. Yet, there is no national or international standard generally
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