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Abstract:
Background: Increased proportions of older adults are choosing to live
independently into their advanced years and can be at risk of malnutrition. Adverse
effects of malnutrition include: functional decline, an increase in inpatient stay due
to prolonged wound recovery, and an overall increase in preventable
hospitalisations. Therefore, accurate detection of malnutrition in the community is
crucial. In New Zealand, the national implementation of the International
Residential Assessment Instrument-Home Care (InterRAI-HC), a holistic homebased assessment, has been underway since 2008. InterRAI-HC aims to identify the
necessary support services required by free-living elderly adults based on identified
warning signs, called Clinical Assessment Proctocols (CAPs). The potential CAPs
triggered by the “Oral and Nutritional status” section of InterRAI-HC include the
“undernutrition”, “dehydration”, or the “feeding tube” CAPs. This section is the
only nutrition-specific section and therefore the undernutrition CAP trigger rate
should be similar to malnutrition detection rates of established and validated
nutrition screening tools.
Objective: Compare the oral and nutrition section of InterRAI-HC with validated
nutrition screening tools, MNA-SF and SCREEN II.
Design: An observational study of free-living older adults living in Dunedin, New
Zealand recruited from retirement villages or the community. A questionnaire was
developed and administered which obtained information on general sociodemographic characteristics and additional information required for risk
categorisation using InterRAI-HC, SCREEN II, and the MNA-SF tools.
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Results: A total of 181 participants were visited in their own homes by two
researchers, 91 were from the community and 90 were from two retirement
villages. A SCREEN II score <50 is considered a high nutrition risk and an
individual with a MNA-SF score between 0-7 is considered malnourished. The
overall mean SCREEN II and MNA-SF scores of participants were 54 and 13,
respectively, and indicative of low/normal nutritional risk. SCREEN II identified
40.4% of participants who were at nutritional risk, MNA-SF detected 12.4% and
InterRAI-HC detected 4.4% at risk. Participants who reported “excellent” health
had a significantly higher SCREEN II and MNA-SF score compared to those who
reported “poor” health (55 vs 50; p= 0.023, 14 vs 13; p=0.019) indicating that these
participants were at a lower nutritional risk. Those that were married/partnered had
a significantly higher SCREEN II score compared to those who were widowed or
divorced/separated/single (56 vs 52 and 49; p=0.001), which is related to those
currently married being more likely to have company during meal times (p=0.001).
Participant’s that lived in the community, versus the retirement village, had a higher
SCREEN II score (56 vs 52; p=0.001). Overall chronic disease diagnosis was low
but participants diagnosed with heart disease (34.8%) had a lower SCREEN II
score compared to those who did not have heart disease (52 vs 54; p= 0.0215).
Participants consuming the Ministry of Health recommended three or more servings
of milk and milk products and alternatives a day (1) were less likely to have been
diagnosed with osteoporosis (p=0.054).
Conclusion: This study found the following variables were associated with
decreased nutrition risk in the elderly: increased perception of health, being free of
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heart disease, and marital status. These results highlight the importance of a holistic
approach to improving overall health, and therefore support the national
implementation of a comprehensive geriatric assessment for malnutrition detection.
This study recognises interRAI-HC is not a nutrition-specific screening tool so the
malnutrition detection rate of one section cannot be compared to that of SCREEN II
or MNA-SF. However, the undernutrition CAP trigger rate of the “Oral and
Nutritional status” section was low and potential improvements were identified
with the aim to increase the trigger rate to that of the malnutrition detection rate of
SCREEN II or MNA-SF.
Recommendations to increase the InterRAI-HC malnutrition trigger rate included:
Revising the cut-offs required to trigger the high or medium risk CAPs, using
dehydration indicators appropriate for free-living older adults, ensuring uniform
assessment, and making weight and height measurements mandatory.
Overall recommendations included: Meeting Ministry of Health food and nutrition
guidelines for healthy older adults (1), and adopting a holistic approach to
wellbeing to improve physical, mental and spiritual variables associated to
malnutrition risk.
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1.0 Introduction
1.1 Background:
Population ageing is well recognised in developed countries, like New Zealand
(NZ), and is now also being seen in developing countries (1–4). In New Zealand
this may be due to an increased life expectancy and/or the aging of larger birth
cohorts (1,2). The effect of large birth cohorts on the distribution of age groups is
shown in Figure 1.1, especially from 2010 onwards as the post World War II baby
boom generation enters the 65 years and over age category. The figure also shows
the proportion of those aged 65 years and over is estimated to increase from 12 to
26 percent between 2001 and 2051 (2), and by around 2021 there will be more
people over the age of 65 years than under the age of 15 years (2).

Figure 1.1 Percentage age distribution of New Zealand population: 1951 to 2051(2)

In New Zealand, an increasing amount of those between 65 and 74 years are
choosing to live in their own homes, currently 74 percent of this age group are
estimated to live in their own home (2,4). A physiological decline in food intake,
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termed the ‘anorexia of aging’, is common in older adults and even healthy
independent living older adults are at risk. A change in marital status, living
situation, the presence of chronic disease and overall perception of health may
influence this decline. Good nutrition is essential for healthy aging and a significant
decline makes it difficult to consume adequate energy or micronutrients, and may
lead to unintentional weight loss and/or malnutrition (1).
Older adults have an increased utilisation of health and disability support
services and admission rates to public hospitals have been increasing over the past
ten years. In 2001 it was estimated that 40 percent of the national budget for
medical and surgical treatment total was used for patients aged 65 years and over
(2). The distribution of older adults varies considerably within each District Health
Board (DHB) region, DHB regions with a comparatively higher proportion can
expect a higher demand for services and an increased proportion from their budget
to be spent on this age group (2,3,5).
In order to manage the increasing demands for health services in New Zealand,
the literature highlights the need for increased practitioners and specialist services
associated with older age (2), more expertise in older people’s health and more
support services available for community dwelling older adults (6). To help address
the above areas, the need to implement a comprehensive geriatric assessment in
New Zealand was identified (2,7).
A variety of validated malnutrition screening tools exist and an evaluation of
international assessment tools was commissioned by the New Zealand Guideline
Group (6) and a government incentive to nationally implement a CGA was set. The
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NZ Guidelines Group concluded that the International Residential Assessment
Instrument-Home Care (InterRAI-HC) is the best comprehensive geriatric
assessment currently available for delivering standardised data and providing
consistent assessment across applicable domains (7,8). InterRAI-HC assesses many
components associated with overall health and well-being, including oral and
nutritional status. Malnutrition screening tools such as Seniors in the Community
Risk Evaluation of Eating and Nutrition (SCREEN) and the Mini Nutrition
Assessment – Short Form (MNA-SF) are primarily focused on assessing nutrition
risk in individuals (9). The results of InterRAI-HC inform decisions regarding the
type and level of support required and therefore aim to improve the overall health,
not just nutrition status, of elderly in New Zealand (6).
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2.0 Literature Review
2.1.0 Health and Wellbeing of the Elderly
‘Health’ refers to a physical, mental and social wellbeing which are collectively
influenced by a number of factors (1). Wellness is thought to increase quality of
life, improve overall well-being and prolong life (11). Some individuals remain in
good health in their advanced years while others experience declining health and
functional transitions (10). By regularly and deliberately incorporating factors such
as physical activity, good nutrition and hydration, stress management, avoiding
substance abuse, disease prevention, spirituality, environmental, and social support,
an older individual can increase their chance of wellness (11). Furthermore, the
perception of health within the aging community can positively or negatively
influence the extent to which elderly maintain their current health status. Adoption
of the stereotypical view that a decrease in cognition and increase in frailty is
inevitable may mean that the elderly become what they believe (12,13).
Frailty and chronic disease add different dimensions to maintaining health
(5,13–15). ‘Frailty’ is hard to define but often describes a state of vulnerability and
is thought to increase with age (14). Frailty is part of declining health and may lead
towards adverse health outcomes and, eventually, death (14). Psychological factors,
physical activity and management of chronic diseases are crucial for the prevention
and management of frailty in the elderly (14).
The overall prevalence of chronic diseases such as cardiovascular disease
(CVD) (16), diabetes, respiratory conditions, cancer and osteoporosis has been
increasing since the 1990’s (15) and is particularly relevant as the majority of
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elderly report having one or multiple chronic diseases (4,5,7). There is a strong
association between chronic disease status and measurable health outcomes (5).
Some health outcomes, like activities of daily living (ADL) (i.e. daily self-care
activities), instrumental activities of daily living (IADL) (i.e. shopping and
managing finances) (18), and self-rated health or disability may be affected by
chronic diseases (17). However, despite the overall increased prevalence of
multiple chronic diseases in the older population, the prevalence of impairments
and disabilities have remained stable (15). This may be due to greater availability of
pharmaceutical treatments or the early detection and treatment of chronic disease
(15).
Physical impairments and disabilities are outwardly visible, but it is well
accepted that psychological and social factors also impact on health outcomes and
wellness in the older population (12,17,19). Perception of health is an individual’s
rating of physical and mental wellbeing and has been shown to predict some future
health outcomes, including mortality, morbidity and functional decline (20). The
presence of a neuropsychological problem, such as depression, is more strongly
associated with poor perception of health than the presence of a chronic disease
(21).
Loneliness, eating alone and social isolation have also been linked to poor selfreported health, chronic illness, increased risk of malnutrition and the overall
quality of life among older adults. Marital status and a sudden change in it may
result in the emotions outlined above, so policies and programmes that promote
social connections and mental health in the elderly are as important as those that
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improve physical health (14). Depression, cognitive decline and other mental
disorders do not in themselves prevent elderly from living independently in the
community, but they may determine the support needed to do so safely (20).

2.1.1 Nutrition and Physical Activity in the Elderly
A goal of successful aging is to maintain independence, functional ability,
quality of life and to prevent disability (6). This may be maximised by addressing
modifiable risk factors, such as nutritional intake and physical activity levels
(5,10,15). Physical activity is essential for healthy ageing (10,11,14). In New
Zealand increasing physical activity to at least 30 minutes a day, five times a week,
is a population based health objective (14). Regardless of age everyone should be
encouraged to engage in physical activity, be it incidental or leisurely (14,22).
Older adults can greatly benefit from physical activity as it has been shown to
substantially improve their cardiovascular, musculoskeletal, metabolic, immune and
endocrine systems (1,14), along with facilitating weight management (23). These
benefits may slow the decline of functionality, help maintain independence, reduce
risk of falls and ultimately prevent institutionalisation (10,12,14). Despite these
benefits the results from the New Zealand Health Survey 2011/12 (24) suggest
adults over the age of 65, and especially those over 75 years, are least likely to meet
national physical activity guidelines (19).
Ageing involves changes in every tissue and all vital organs. These changes
may effect nutrient requirements, metabolism and everyday activities such as the
ability to prepare and eat foods (14). The aging process can also result in older
adults adopting poor nutritional habits due to changes in taste, swallowing
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difficulties or olfactory dysfunction, all of which may directly affect the enjoyment
of food or the reduction in appetite (5,11).The New Zealand Ministry of Health
(MoH) ‘Food and Nutrition Guidelines for Healthy Older People’ suggest
maintaining a healthy body weight, keeping active, eating a variety of nutritious
foods, keeping hydrated, eating three balanced meals a day and trying to eat with
others when possible (14).
Despite similar recommendations to younger adults, the elderly have a number
of unique requirements as they age (20). Protein requirements increase with age and
older adults with an inadequate protein intake may experience decreased immunity,
poor wound healing, increased skin fragility, and a longer recovery from illness
(1,14,25).Water is also an important nutrient as older people may be at greater risk
of dehydration (14). Energy requirements are lower, although despite this, some
older adults still struggle to meet them. A low energy intake can directly influence
essential micronutrient intake and weight maintenance (14).
Gastrointestinal changes associated with age, for example the atrophy of
stomach mucosa, affect absorption and bioavailability of certain micronutrients
(20). Certain medications, polypharmacy and disease states can also hinder
digestion and absorption of nutrients (6,20). These altered requirements and the
additional challenges associated with aging and disease may increase the likelihood
of malnutrition or undernutrition in the elderly.
The terms malnutrition and undernutrition are often used synonymously.
Malnutrition is caused by an excess, deficiency, or imbalance of energy,
macronutrient and/or micronutrient intakes (14,26). This imbalance causes
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measurable adverse effects such as significant functional decline (20,27). Unlike
malnutrition, undernutrition is characterized by weight loss (27). Individuals that do
not meet their nutritional requirements are at risk of significant weight loss, which
is considered a measureable effect of malnutrition (20,28). It should be noted that a
person may be overweight or obese and still be considered malnourished, however,
unintentional weight loss and being underweight is more common in the
malnourished elderly (29). Because of this, the term malnutrition will henceforth
refer to the measurable effects caused by undernutrition.
Malnutrition can be caused by physical, social, environmental and
psychological factors (11) and has been linked to many adverse health outcomes,
including increased risk of osteoporosis, mortality, falls and more frequent,
prolonged hospitalisation (14,26). Data on the prevalence of malnutrition in New
Zealand elderly is limited (30), but the prevalence of malnutrition in the general
community is estimated to be between 10-30% (31). Early detection of malnutrition
is important, a screening tool that accurately identifies malnutrition allows targeted
nutritional intervention and should be a key component of geriatric assessment in
New Zealand (14,21,32,33).

2.2.0 Measuring Health Status
Nutrition screening is carried out in a number of settings and used to identify
those at risk of nutrition related health outcomes (31). Appropriate nutritional
interventions need to be identified and implemented as they have been shown to
help reduce complications associated with disease, improve/prevent deterioration in
mental and physical function, accelerate recovery, and reduce length of hospital
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stay (34). However, the lack of a commonly accepted national or international
screening system is a major limiting factor to improving the detection of those at
risk of nutrition related outcomes (34).
Tools assessing nutritional status are often described interchangeably as
screening or assessment tools (35). Screening is considered to be a simple process
and is often carried out on admission to primary care settings. Nutritional
assessment is considered to be a more complex process involving the use of several
measures to determine actual nutritional status (36). Nutrition assessment is usually
carried out once the individual has been identified to be at risk of malnutrition via
the screening process. Whether you are implementing a screening or assessment
tool in the primary care or community setting should be determined prior to
administration (37).
Nutrition screening tools are designed to identify malnutrition, and/or predict
whether individuals health conditions are likely to worsen given their current
nutrition state (34). Four main principles should be considered in nutrition
screening tools: the current condition of the individual, whether their condition is
stable, whether their condition will deteriorate, and whether their condition or
underlying disease alters their nutritional requirements (34). Each question asked to
address these four variables should be given a range of possible answers, thereby
identifying the degree of risk and allowing an appropriate course of action to be
identified and implemented (34).
There is a wide range of nutrition screening tools (38). Some assess
anthropometry, mobility, biochemical and clinical indexes, cognitive state and self-
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perception of health (38). Other screening tools combine data from the medical
history, as well as a clinical and subjective evaluation of the patient (38). Dietary
and anthropometric assessment can be used as an indication of nutritional risk and
are often included in overall nutritional assessment. Each age group pose different
challenges when trying to obtain dietary information that is representative of
current intake (30). The elderly population are particularly hard as they may suffer
from memory loss, visual impairment or cognitive decline (22). This may delay or
make dietary assessment (39) impossible due to their inability to remember or
accurately measure their dietary intake (22). An inaccurate dietary assessment
complicates decisions on appropriate nutritional interventions, and alters the
provision of practical advice (29). If cognition or memory loss is an issue obtaining
information from alternative sources e.g. family members or medical notes may be
necessary (39). Absence of an internationally accepted “gold standard” nutrition
screening tool complicates the detection of those at nutritional risk as a variety of
tools have been implemented across different settings (30,34,38).

2.2.1 Current Screening Tools
Table 2.2.1 summarises a selection of nine internationally used screening tools
that aim to assess nutritional status in the elderly (13,32,33,38,40–47). Tools
excluded from the table were those that had not yet been validated and those not
applicable to the clinical or community setting. Table 2.2.2 summarises screening
tools that have been developed and implemented in New Zealand with particular
relevance to independent living elderly in New Zealand (48–51). In order to assess
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the usefulness of a screening tool, it is important to examine the validity,
sensitivity, specificity and reliability of each tool.
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Table 2.2.1 Current international screening tools
Author
(year)
Keller, H.
(2006)
(33)

Tool

Age and
sample size
SCREEN I
64-84 years
(Senior in the
1220 recruited
Community: Risk 1218 complied
evaluation for
Eating and
Nutrition)

Setting

Format and areas covered

Community
living.

Prospective cohort. Self or interview administered
questionnaire. Fifteen item questionnaire with five
possible answers: food intake, physiologic,
adaptation, and functional questions asked to
determine ‘nutritional risk’.

Keller,H. et
al.
(2005)(40)

SCREEN II
(Seniors in the
Community: Risk
evaluation for
Eating and
Nutrition)

98.5% >65
years
439 complied
across three
studies

Community
living.

Posner, B.
et al
(1993)(41)

NSI
(Nutrition
Screening
Initiative)

>70 years
749 complied

Community
living.

Validity

Evidence of validity, test-retest
reliability ICC=0.57,
acceptability, (<50 cut point
has94% sensitivity and
32%specificity).
No inter/intra rater reliability
established.
17-item questionnaire based on SCREEN I-Includes Increased specificity,
two further weight questions and excludes the
sensitivity and reliability
finance questions. The meal preparation question
compared to SCREEN I. (<54
changed into a two-step question. Item scores range cut-point 84% sensitivity and
from 0 to 4.Unlike SCREEN I not all questions
62% specificity)
have five response options.
Construct validation, test–retest
ICC=0.83 and inter-rater
reliability ICC=0.83.
Includes the DETERMINE checklist(31). 10 item
questionnaire about access to food, factors affecting
food intake, social factors, clinical condition,
anthropometry and dietary intake.
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High evidence of testing, some
validity of the tool, some
reliability and acceptability.

Author
(year)
Brownie, S.
Myers, S.P.
Stevens, J.
(2007)
(13,31)

Tool

Age and
sample size
65-98 years
2457 recruited
1263 complied

Setting

Format and areas covered

Validity

Community
living

Based on the NSI. Twelve item questionnaire
assessing: mouth problems, income, eating and
drinking habits, medication, eating alone, ability to
shop/feed self/ cook, weight loss/gain.

Sensitivity and specificity
examined. Actual risk may be
exaggerated therefore useful as
a checklist to evaluate the
impact of nutritional risk
factors, but not a screening
tool.

Guigoz, Y.
et al.
(2002)
(32)

MNA
(Mini Nutritional
Assessment)

65+ years
2798 complied

All
community
or hospital
settings.

18 item questionnaire in four categories: four
questions on anthropometric measurements, six
questions on global assessment, six dietary
questions and two questions on self-perception of
health and nutrition. Individual questions have
weighted scores ranging from 0-30.

Extensive validity, reliability,
specificity and sensitivity
established.

Rubenstein,
L. et al.
(2001)
(42)

MNA-SF
(Mini Nutritional
Assessment
Short Form)

Mean
age=76.4 years
902 complied.

All
community
or hospital
settings.

Short form on the MNA. Six item questionnaire
assessing appetite loss, weight loss, mobility, acute
disease/stress, body mass index (BMI), and
neuropsychology.

Maintained the sensitivity
(97.9%), specificity (100%)
and accuracy (98.7%) of the
MNA. Reliability not
reported.(52)

Bouillanne,
O. et al.
(2005)(43)

GNRI
(Geriatric
Nutritional Risk
Index)

68-103 years
181 assessed
over 6 month
period
2474 assessed
on admission.

Clinical
settings,
long-term
care and
rehabillitation
facilities.

Developed from the Nutritional Risk Index (NRI)
screening tool due to NRI not being applicable to
the elderly. Questionnaire looks at the risk of
developing nutrition related problems based on
serum albumin measurements and weight loss.

NRI and GNRI are not
considered nutritional
screening tools but may be
used for malnutrition
grading(38).

ANSI
(Australian
Nutrition
Screening
Initiative)
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Author
(year)
Elia, M.
(2012)
(44,45)

Tool

Caplan, G.
(2004)(46)

SGA
(Subjective
Global
Assessment)

Söderhamn,
U.
Söderhamn,
O. (2001)
(53)

NUFE
>65 years
(Nutritional Form assessed
for the Elderly)
56 patients

MUST
(Malnutrition
Universal
Screening
Tool)

Age and
sample size
Suitable for all
adults.

Setting

Format and areas covered

Validity

All
community
and hospital
settings.

Five step screening tool that assess anthropometry,
weight loss, acute illness effect on weight to obtain
overall risk and develop a care plan.

High internal validity,
reproducibility, consistency
and reliability.

>75 years
739 complied

Clinical

Questionnaire assesses weight loss, changes in
dietary intake, gastrointestinal tract symptoms,
physical function and physical examination.
Subjects assorted into three grades based on their
risk of malnutrition.

Good predictive validity and
reliability. (47)

Clinical and
community
settings

15-item questionnaire with three options that assess
social, functional, nutritional and health related
aspects affecting nutritional intake. The maximum
score of 30 indicates the highest risk of
undernutrition.

Evidence of reliability and
validity(54).
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Table 2.2.2 Screening tools implemented in New Zealand
Author
(year)
Kerse, N.
et al.
(20102020)
(51)

Tool

Age and
sample size
418 80-90 year
old Maori
523 >85 year
old non-Mäori
Participants

Setting

Format and areas covered

Validity

Community
living

Home based interview with questions asked about
Socioeconomic status, family make-up, social support,
cultural practises, health, quality of life, current
environment and health service utilization. Blood
pressure and blood test results measured.

None found

Kerse, N.
et al.
(2008)
(49)

BRIGHT
(Brief Risk
Identification
of Geriatric
Health Tool)

101 >75 years
old participants

Community
living

Eleven item questionnaire: health, falls, ADL,
cognition, depression and memory assessed(48).
No specific questions around food and nutrition.

Test-retest reliability of 0.77.
A sensitivity of 0.86 and
specificity of 0.86. Internal
consistency of 0.77.

Peri, K
(2008)
(50)

PILS
(Promoting
Independent
Living Study)

61 and 63
Residential
participants >65 care
years in control
and
intervention
group
respectively

LILAC’s
(Life and
living in
advanced age:
a cohort study
in NZ)

The intervention group received an activity programme None found
developed by a gerontology research nurse and
delivered by their usual caregivers. Involved goal
setting, gerontological nursing assessment,
development of resident’s independency plan and
health care assisting training.
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Validity assesses the extent to which a tool measures what it is supposed to
measure (31). Validity is essential when evaluating the performance of a developed
tool (30). Construct validity focuses on the extent that the screening tool performs
in accordance with estimated expectations. If the tool is consistent with
expectations, construct validity will be established (30). Criterion validity is the
comparison of a new tools assessment in comparison to a pre-existing method that
is reliable and valid (i.e. gold-standard ) (31). A tool with high criterion validity
means that there is good agreement between the two methods (30).
To determine validity, the sensitivity, specificity and reliability of a nutritional
screening tool should also be considered (31,42). In relation to nutritional
assessment, sensitivity describes a tools ability to correctly identify individuals at
nutritional risk, considered a “true positive,” and is essential for screening
(30,31,55). Specificity describes a tools ability to correctly identify individuals not
at nutritional risk, the “true negative” (20,31). Reliability identifies whether the
same results (i.e. classification) will be obtained on repeated administration. In
addition, inter-rater and intra-rater reliability may need to be determined. Inter-rater
reliability is the degree of agreement between two evaluators. Intra-rater
reliability is the degree of agreement when multiple repetitions are performed by
one evaluator (20). Finally, an effective screening tool is also easy to interpret,
quick to administer, acceptable to the client, and cost-effective (31).
The Mini Nutritional Assessment (MNA) (32) and the Seniors in the
Community: Risk Evaluation for Eating and Nutrition (SCREEN) (33)have both
been demonstrated to be valid and reliable with good sensitivity and specificity
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(20). Both screening tools have been updated since initial implementation to
SCREEN version two (SCREEN II) (40) and MNA short form (MNA-SF) (42),
either maintaining or improving validity, specificity, sensitivity, reliability and
accuracy (20,31,40,42). Furthermore, both tools are designed for the home setting
(31–33,38,40,42,55).
2.2.3 SCREEN I and SCREEN II
SCREEN version one (SCREEN I) was originally developed for
epidemiological research (40) to measure nutritional risk in cognitively intact
community living older adults (20,33,40). It is a 15-item questionnaire with each
question having five response options. The detection of those at ‘nutritional risk’ is
identified by four main attributes: food intake, adaptation, physiological and
functional status (33). This means subjects are required to provide information
regarding recent weight change, average intake from food groups, meal
replacement, supplement use and other factors that put them at risk, such as
swallowing difficulty and ease of shopping (33). It has been established that
SCREEN I can adequately detect elderly at ‘nutritional risk’, has good test-retest
reliability, and good construct, content and predictive validity (33). However,
inter/intra-rater reliability was not established and research highlighted areas within
SCREEN I that could be improved (40).
SCREEN II (AppendixA) is a 17-item questionnaire based on SCREEN I. It
includes two further questions about weight, excludes financial questions, and the
meal preparation question was changed into two questions. Unlike SCREEN I, not
all questions have five response options (40). The three key attributes used to assess
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nutritional risk are weight change, food and fluid intake, and risk factors that affect
food and fluid intake (20,40). It was shown that with a <54 cut-point SCREEN II
has 84% sensitivity, 62% specificity and a higher reliability when compared to
SCREEN I (33,40). SCREEN II also has a Test-retest reliability with a intraclass
correlation coefficient (ICC) of 0.83, and unlike SCREEN I, the inter/intra-rater
reliability has been determined to also have an ICC of 0.83; SCREEN II also
maintained the construct, content and predictive validity of SCREEN I (40).
2.2.2 The MNA and MNA-SF
The MNA is an 18 item questionnaire with four main categories:
anthropometric measurements, global assessment, dietary questions, perception of
health, and nutrition. Individual questions have weighted scores, which when
totalled, categorises the subjects as “well-nourished”, “at risk of malnutrition” and
“malnourished” (32,34,42). The full MNA is typically completed in 10 to 15
minutes (55). This is acceptable for a diagnostic nutritional assessment but is too
long for screening, especially in primary care settings (32,35).
The MNA-SF (Appendix B) was designed to preserve the diagnostic accuracy
of MNA, minimize administration time and the training required for the
anthropometric measurements (42). The six item questionnaire identified a subset
of questions from the full MNA, with the intention of developing a two-step
screening and assessment process (42). The inclusion criteria for selecting the
questions was based on correlation with the complete MNA, the internal
consistency and individual diagnostic characteristics of nutritional status (42). The
shortened questionnaire assesses change in appetite, weight loss, mobility, acute
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disease/stress, body mass index (BMI), and neuropsychology (42). The MNA-SF
can be administered in approximately three minutes (42). Subjects identified as “at
risk” should then receive additional assessment with the full MNA to confirm the
diagnosis and to plan appropriate interventions and is therefore a two-step process
(42).
All six MNA-SF items were shown to be highly sensitive and accurate. Using a
score of ≤11 to identify malnourished individuals or those at risk of malnutrition,
the MNA-SF screening tool has a sensitivity of 97.9%, a specificity of 100% and an
overall diagnostic accuracy of 98.7% for predicting “malnutrition” (42). In
comparison to other validated screening tools the MNA-SF appears to have the
highest construct validity (31), is an extensively validated tool, and can be
effectively implemented in different settings including community and primary care
(31).
2.2.4 SCREEN II versus MNA-SF
A significant limitation of the MNA-SF is the focus of some questions that are
specific to the ‘frail’ elderly e.g. occurrence of bed sores and ability to self-feed
(20,40). Elderly living in their homes may not all be frail (10,56), therefore some
questions in the two-step screening process of the MNA-SF may not be applicable
in the community setting (40). However, both SCREEN I and II are designed for
elderly without cognitive impairment, which equally may not be appropriate for all
community living older adults (23).
Another limitation of the MNA-SF is that it requires a measurement of height
and weight in order to calculate BMI (55). These measurements may be hard to
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accurately obtain in community dwelling elderly as some may be chair bound, have
mobility impairments, or have significant spine curvature affecting their height
measurement (55). SCREEN I and II do not require anthropometric measurements
and incorporate other areas to assess nutrition risk; this may increase the likelihood
of obtaining accurate information (35).
Both tools require some training in order to be effectively administered. In
particular, those administering the tool should understand the difference between
screening and assessment, be aware and understand the differing nutritional needs
of the elderly, be aware of common nutritional barriers the elderly may face and
have a good understanding of the selected tool (57). The choice of implementing
either SCREEN II or MNA-SF may need to be based on the functionality and
cognition of the subject (50,58).

2.3.0 InterRAI-HC:
The InterRAI Home Care (InterRAI-HC) tool is a comprehensive geriatric
assessment (CGA) developed for the home or community-based settings. It is
generally administered on frail elderly, or those requiring formal health care and/or
community support services (57). InterRAI-HC is one of 18 integrated assessment
instruments that cover multiple settings and disabilities e.g. acute care, palliative
care and intellectual disabilities (59). The InterRAI suite was developed by a
collaborative network of researchers active in over 30 countries. InterRAI is a not
for profit consortium dedicated to identifying evidence based clinical practice and
policy designs towards improving care towards disadvantaged individuals
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(57,60,61). Assessment instruments included in the suite are all evidence-based
with reliability, effectiveness and validity established (60,62).
To receive the assessment in New Zealand, individuals are referred to a single
point of entry within the appropriate District Health Board (DHB); anybody can
refer e.g. General Practitioners or relatives. The referred individual is categorised as
“complex” or “non-complex” and the full InterRAI-HC assessment is implemented
on “complex” individuals by a registered health professional either in their own
home or over the phone (63).
The assessment form used to complete InterRAI-HC is a minimum data set
(MDS) screening tool that has been adapted for the New Zealand setting. The MDS
assesses functionality, health, service use and social support (61). There are 20
sections included in the InterRAI-HC tool and each of these sections assess a wide
range of determinants of health (61). Section K, or the “Oral and Nutritional status
section” requires height and weight measurements to calculate BMI, information
regarding weight loss over the past one to six months, current hydration status,
mode of nutritional intake (i.e. whether the individual requires texture modification
or a feeding tube), and questions regarding dentition (61,63).
Particular items of the InterRAI, known as “triggers”, identify individuals who
could benefit from additional evaluation of certain problems or management
associated with functional decline (7,61). Triggers can link to one, or multiple, of
the 30 problem-orientated Clinical Assessment Protocols (CAPs). The oral and
nutrition section can potentially trigger the “undernutrition”, “dehydration” or
“feeding tube” CAP. If an individual triggers the undernutrition CAP they are
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categorized as either a “high” or “medium” nutrition risk. This is dependent on two
cutoffs: BMI and any “clear indications that death is near”. Those with a BMI
below 19 or between 19 and 21, both with no clear indication that death is near, are
considered to be high and medium risk respectively.
Each CAP contains guidelines for developing an appropriate individualized
care plan. The undernutrition CAP guidelines suggest conducting a dietary analysis
on the individual to assess the overall adequacy and calorie intake of their diet. To
achieve this it is recommended to determine the amount of a meal or snack
consumed versus that which is discarded (61). After a full InterRAI-HC assessment
an algorithm based on the CAPs triggered determines which additional referrals
need to be made to administer the required support.
2.3.1 InterRAI-HC in New Zealand
The InterRAI-HC assessment has been under a national implementation project
commissioned by the Ministry of Health (MoH) since 2008 (7,8,64). It was initially
trialed in five DHBs (7) and was estimated to be complete within four years,
meaning all 20 DHBs should have implemented the screening tool by the end of
2012 (8,64). However, the last DHB to implement InterRAI-HC was still rolling
out certain areas in July 2013 (63). It is expected that the national implementation
project will save the health sector around 4.5 million dollars within five years
(8,65).
To date, there is no published research on the validation of the “Oral and
Nutritional status” section of the InterRAI-HC screening tool. In contrast, a number
of validated nutrition screening tools exist. A comparison of the oral and nutrition
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section of the InterRAI-HC with two well-established nutrition screening tools will
provide evidence that this component of InterRAI-HC accurately assess
malnutrition.

3.0 Objective Statement
New Zealand has an aging population and an increased proportion of those over
65 years choosing to live independently. Undernutrition is common in older adults
living in their own homes. The adverse effects of malnutrition include functional
decline, prolonged recovery, and preventable hospitalisations. Considering these
health complications and the financial implications to the New Zealand health
system, accurate detection of individuals at risk of malnutrition is crucial.
The InterRAI-HC assessment has been rolled out nationally since 2008 (7).
There are concerns from community dietitians (64) that the InterRAI-HC
assessment may not adequately identify individuals at nutritional risk. As the “Oral
and Nutritional status” is the only section that directly assesses oral intake this
concern may be justified. Although a variety of validated nutrition screening tools
are available, such as MNA-SF and SCREEN II, it is difficult to access published
research reporting on the validity of the “Oral and Nutritional status” section in
InterRAI-HC.
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3.1 Research Aim
The overall aim of this research was to compare the “Oral and Nutrition” section of
InterRAI-HC with validated nutrition screening tools, MNA-SF and SCREEN II.
This will be achieved by addressing two specific objectives:

3.2 Objectives
1. Identify factors associated with nutritional risk among independent living
Dunedin residents.
2. Compare the nutritional components of the oral and nutrition status section
of InterRAI-HC to that of SCREEN II and MNA-SF.
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4.0 Subjects and Methods
This was an observational study of free-living elderly adults over the age of 65
years recruited from retirement villages or the community living in Dunedin, New
Zealand. A total of 181 Participants were visited in their own home, 91 from within
the community and 90 from retirement villages, by two researchers. A
questionnaire was administered obtaining information on general sociodemographic characteristics and information required for risk categorization using
InterRAI-HC, SCREEN II, or MNA-SF.
The study had a Category B ethics approval with the University of Otago
Ethics Committee. Informed consent (Appendix C) was obtained from all
participants prior to questionnaire administration which outlined that participants
were under no obligation to answer the questions, their ability to withdraw at any
stage, being available for one 45 minute interview, the approval to utilise important
raw data, the understanding of receiving a ten dollar New World gift voucher, and
the option of receiving a summary of the results.
4.1.2 Confidentiality
Participants were reassured that all contact information and personal details
would remain confidential, and any answers would remain anonymous. Each
participant was assigned an identification number which was linked to a separate
list of contact information. Only the researchers and supervisor had access to this
information - which was destroyed after the data collection period, data analysis,
and once participants had been mailed a summary of the results.
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4.2 Questionnaire Development
The questionnaire (Appendix D) developed by the candidates for face-to-face
administration to the participants includes both questions to be asked of them and
data to be manually entered. The 66 sections of the questionnaire included
sociodemographic information, questions and measurements required to complete
SCREEN II, MNA-SF and InterRAI-HC, any additional areas of interest, and the
risk categories associated with the three tools.
The seven sociodemographic questions included in the questionnaire assessed
the participant’s age, gender, current marital status, living situation, New Zealand
Deprivation (NZDep) score, and education level.
Hard copies of the three screening tools were collected and licenses to
implement them for research purposes were warranted. All components of
SCREEN II, MNA-SF and section K of InterRAI-HC were analysed and a total of
33 questions were included in the questionnaire that were either directly derived
from the tools, or slightly reworded. Certain questions were reworded in order to
assist questionnaire administration and the calculation of risk categories associated
with each of the tools. Certain areas were covered in all tools with slight variations;
decisions regarding these questions were based on the ability to address multiple
screening tools.
The literature highlights additional areas not assessed in the screening tools to
have significant influence on the risk of malnutrition e.g. polypharmacy (1,66). A
total of 17 additional questions were included in the questionnaire. These included
the participant’s perception of their current health i.e. perceived level of social
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supports available, their chronic disease status, medication use, mobility, and the
frequency and amount of alcohol consumption. Furthermore, three of the total 17
additional questions were included in order to help with the InterRAI-HC trigger
system and determined whether the participant would trigger the undernutrition or
dehydration CAP. These questions assessed whether or not the participant had been
diagnosed with a terminal disease, amount of food eaten at meal times and their
usual urine colour.
MNA-SF and SCREEN II have different scoring systems and InterRAI-HC
uses triggers to determine those at nutritional risk. Six sections were included in the
questionnaire assessing which tools identified participants at nutritional risk and to
what degree e.g. high or medium risk. The manual completion of each screening
tool was required to complete these six sections, meaning the corresponding scores
were calculated for each tool and those at nutritional risk were formally identified.
4.2.1 Questionnaire Piloting
The online survey computer programme ‘SurveyMonkey’ was used to develop
the questionnaire template. The draft questionnaire was then piloted on four
members of the target population recruited via word of mouth. Post questionnaire
administration feedback was obtained from pilot participants and the appropriate
changes were made. Piloting also allowed for a time estimation of the interviews to
be made. The questionnaire was estimated to take 35 minutes to administer,
independent of interviewing individuals or a couple, 10 minutes was added on to
this time to allow for building rapport.

4.3 Recruitment of Subjects
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The target population was identified as those over the age of 65 years living
independently in their own homes. This included individuals and couples from the
community, households associated with retirement villages and those living in
combined units. All participants were independent living but those associated with
retirement villages had the required supports, such as social groups and home help,
provided by the retirement village. Unplanned individuals present during scheduled
participant interviews e.g. neighbours or relatives were encouraged to participate
but were excluded if they did not fit the criteria detailed above. A total of 181
participants were recruited and included in the study over a two month period. A
total of 90 participants were recruited from retirement villages and 91 from within
the community (see Figure 4.3)
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Letter box drop at
retirement village
#1 (n=135)

Letter box drop at
retirement village
#2 (n=270)
n=231 didn’t
respond/cancelled
appointment

n=84 didn’t
respond/cancelled
appointment
n=51 responded and
were eligible

n=39 responded and
were eligible

Word of mouth

n=91 participants
recruited from the
community

n=51 included in study

n=39 included in study

n=181 participants from retirement
villages and the community

Figure 4.3 Participant recruitment flowchart
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n=91 included in study

4.3.1 Retirement Villages
Eligible participants residing in retirement villages in the Dunedin area were
initially targeted to maximize the target population reach. Consent was obtained to
conduct a letterbox drop at two retirement villages in Dunedin. The letter provided
an outline of the study and information for prospective participants (Appendix E).
Posters were also developed for advertising purposes and displayed in the main
areas of one retirement village (Appendix F). Contact details were provided on
both the information letters and the displayed posters in order to complete the
booking process. An information sheet was then sent to each household further
explaining the requirements of the study (Appendix G). From a total of 135 homes
at retirement village #1, 51 participants were recruited. Of a possible 270
apartments and town houses at retirement village #2, 39 participants were recruited.
Therefore, a total of 90 participants included in the study were recruited from
retirement villages.
4.3.2 Community-dwelling Older Adults
The researchers contact details were passed on to social connections of
participants recruited from retirement villages e.g. Age Concern Otago members,
and from friends of people who had tested the draft questionnaire. Interested
individuals had the option to contact the researchers via a study phone or email. All
missed calls and emails were followed up and a verbal outline of the study was
provided, followed by the completion of the booking process.
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4.4 Data collection: Administration of Questionnaire
The physical address of participants was obtained during the booking process
and the questionnaire was administered in the participant’s homes. The two
researchers travelled and completed the entire interview together. Typically one
researcher administered the questionnaire while the other listened and assisted with
the measurements, these roles were switched at the next participant’s home. The
participants recruited from within the community were from a variety of Dunedin
suburbs. In order to minimise travel between participants, physical addresses were
considered so those residing in the same or neighbouring suburbs were interviewed
on the same day. Appointments were then able to be booked on an hourly schedule
to allow for the necessary travelling between participants.

4.5 Data Entry and Analysis
After questionnaire administration and once the associated risk categories were
calculated for each screening tool, the data was manually entered on to the online
survey programme ‘Survey Monkey’. The mesh block data required to determine
participants NZDep score was not available until after the data collection period.
Once the NZDep scores were known, all questionnaires were updated together and
after a two month time period data collection and entry were officially complete.
4.5.1 NZDep2006 Scores
The NZDep score is a national index of relative socioeconomic deprivation
based on meshblock data obtained from censuses (67). Meshblocks are
geographical units covering all of New Zealand which are defined by Statistics NZ
(68).The NZDep score, ranging from one to 10, divides New Zealand into tenths, a
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score of one indicates a meshblock in the least deprived 10 percent of areas in New
Zealand, and a score of 10 indicates the most deprived (20). The NZDep score of
the physical address obtained from each study participant were from the 2006, not
the 2013, census data. This meant NZDep scores were not available for newly
developed areas/streets, in this instance the score of the closest street in the
surrounding area was used instead.
4.5.2 Statistical Analysis.
Basic categorical data was obtained and descriptive statistics were determined
using Excel. Stata 11.1 (StataCorp LP) was used for regression analysis and a two‐
sided p‐value < 0.05 was considered significant. The departmental statistician, Jill
Haszard, was consulted prior to participant recruitment to determine an appropriate
sample size of 180 participants
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5.0 Results
5.1 Sociodemographics
The sociodemographic characteristics and BMI distribution of the participants
is outlined in Table 5.1.1 and Table 5.1.2. Of the participants 66.9% were females,
53.0% were in the 75-84 year old age category, and 50.3% lived alone (43.1%
being widowed and 8.3% divorced/separated/single). The highest proportion
(38.1%) of participants did not complete high school, 27.6% completed a trade or
technical certificate, and 23.8% had gained a tertiary qualification. The mean BMI
of the study participants was 26.8kg/m2 , one participant had a BMI below 18.5
clinically classifying them as being underweight.
Table 5.1.3 shows the SCREEN II and MNA-SF scores associated with each
of the three malnutrition categories (i.e. high risk of malnutrition, medium risk of
malnutrition and those with normal nutrition status). A participant with a SCREEN
II <50 and MNA-SF score between 0-7 is considered a high nutrition
risk/malnourished. The overall mean SCREEN II and MNA-SF scores were 54 and
13, respectively, and indicative of low/normal nutritional risk in this sample of
participants. There was a statistically significant relationship between the SCREEN
II score and the MNA-SF score (p=0.001).
Males had a significantly higher mean MNA-SF score compared to females
(13.5 vs 13.0; p=0.016) but there was no relationship between gender and SCREEN
II scores (p=0.441). Table 5.1.4 shows the mean SCREEN II score for participants
who were currently married/partnered, widowed, or divorced/separated/single.
Those that were currently married/partnered had a significantly higher SCREEN II
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score compared to those who were widowed or divorced/separated/single (56 vs 52
and 49; p=0.001). The 54.7% who “almost always” or “often” had company during
at least one main meal a day (Table 5.4.1), were more likely to be married or
partnered (p=0.001). There was no significant relationship between MNA-SF score
and marital status (p=0.312). There was a significantly higher mean SCREEN II
score for those participants living in the community compared to those residing in
retirement villages (56 vs 52; p=0.001).

5.2 General Health
Table 5.2.1 shows the general health status of participants. The majority of
participants were “non-smokers” (99.4%) and few participants reported they had a
chronic disease (90.1% did not have diabetes, 84.0% did not have respiratory
disease, and <1% had depression or dementia), 51.9% also reported no disabilities
(i.e. hearing or vision that affected their daily living), and only 2.2% of participants
reported being diagnosed with a terminal illness. Participants diagnosed with heart
disease had a lower SCREEN II score (Table 5.2.2) compared to those who hadn’t
been diagnosed with heart disease (53 vs 55; p=0.022). There was no relationship
between having heart disease and MNA-SF score (p=0.751).
The participants “perception of health” was associated with both their mean
SCREEN II and MNA-SF scores. Table 5.2.1 shows that 72% of participants
reported “good” or “excellent” health, and Table 5.2.3 shows those who reported
“excellent” health had a significantly higher SCREEN II and MNA-SF score to
those who reported “poor” health (55 vs 50; p= 0.023, 13 vs 14; p=0.019).
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There was no statistically significant relationship between SCREEN II
(p=0.312) or MNA-SF (p=0.361) score and the amount of prescription medications
participants were taking. Additionally, there was no relationship between
independent mobility and SCREEN II (p=0.720) or MNA-SF (p=0.784) scores.

5.3 Dietary Intake of Participants
Table 5.3.1 outlines the typical daily food and fluid intake of the participants.
The vast majority of participants (98.3%) reported never or rarely having issues
obtaining groceries. A high proportion of subjects were meeting the NZ MoH fruit
and vegetable intake recommendations (88.4%) and the meat and meat alternatives
recommendations(99.5%), but only 36.5% were meeting milk and milk alternative
recommendations (shown in Table 5.3.2). The relationship between milk and milk
alternative consumption and osteoporosis diagnosis is shown in Table 5.3.3; 14.3%
of the participants who had three or more servings per day had been diagnosed with
osteoporosis which was significantly lower than the 33.3% of participants who
were diagnosed with osteoporosis that were consuming one serving of dairy per day
(p=0.054).
Table 5.3.4 shows the mean MNA-SF scores depending on the amount of
standard drinks consumed per drinking session (Based on the MoH guidelines of
10g ethanol per standard drink) (1). Those who were reported as non-drinkers had a
significantly lower MNA-SF score compared to those who drank more than two
standard drinks per drinking occasion (13 vs 14; p=0.030). As frequency of alcohol
consumption increased (i.e. never, monthly or less, fortnightly, 1-2 times/week, ≥3
times/week), an increase in MNA-SF score was predicted (p=0.052) (data not
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shown). There was no relationship between the amount or frequency of alcohol
consumed and the SCREEN II scores (p=0.215).

5.4 SCREEN II and MNA-SF Responses
Table 5.4.1 shows the participants responses to the direct SCREEN II
questions, the corresponding score for each answer and thus the scoring system
used to calculate overall nutrition risk. Of the participants 80.0% had not been
trying to change their weight, which was supported by 76.8% reporting their weight
had remained relatively stable over the past six months. Of those who reported a
weight change, 10.6% had not been trying to change their weight and overall 7.7%
had gained or lost between six-ten pounds (2.7-4.5kg). Of the participants, 91.2%
reported eating three meals each day and managing a variety of textures.
Participants commonly highlighted their decreased appetite with age but despite
this, 79.0% reported a current “fair” or “good” appetite. The participant’s ability to
consume food and fluids, and the use of commercial supplement use (i.e. Complan
or Fortisip) was assessed. The majority of participants reported never having
trouble swallowing (88.4%), biting/chewing (90.6%) food and fluids, and 97.2%
reported never/rarely using commercial meal replacement supplements.
Table 5.4.2 shows responses to direct MNA-SF sections, the corresponding
score and thus the scoring system required for nutrition risk calculation. Section A
of MNA-SF assesses the decline in food intake over the past three months, of which
81.8% of participants reported experiencing no decline. Section B assesses weight
loss but (unlike SCREEN II) weight gain is not assessed. Of those who had
experienced weight loss, 8.3% had lost between one and three kilograms. Section C
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assesses mobility, with 98.3% of participants reported being physically capable and
choosing to 'go out'. Section D assesses psychological stress and acute disease
status, with 10.5% of participants that reported they had recently suffered from
psychological stress and/or acute disease. Section E assesses the presence of
neuropsychological problems, i.e. severe dementia or depression, with 99.5% of
participants reporting none. Section F shows the BMI categorisation of participants
which has been previously mentioned.

5.5 Malnutrition Detection Rate
Table 5.5.1 shows each screening tools detection rate and the corresponding
categorisation of participants into the nutrition risk categories (i.e. high risk,
medium risk, and those with normal nutrition status). SCREEN II categorised
16.6% of participants as a high risk of malnutrition and 23.7% as a medium
nutrition risk. MNA-SF detected 0.6% as high risk and 11.6% as medium risk.
interRAI-HC detected 1.1% of individuals to be a high, and 3.3% to be a medium
nutrition risk. Although not shown in the table, the proportion of participants not
completing meals is important for dietary analysis after an undernutrition CAP has
been triggered, the 5.5 % of participants that always left food on their plate had a
significantly lower SCREEN II score (50 vs 54; p=0.030) and MNA-SF score (12
vs 13; p=0.024) compared to those who consumed all their meals. The combined
overall InterRAI-HC detection of participants at high and medium nutrition risk
was 4.4%. No participants triggered the dehydration or feeding tube CAP, so the
detection rate was based on the eight participants that triggered the undernutrition
CAP. Those identified by InterRAI-HC as a medium or high nutrition risk had a
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significantly lower MNA-SF score (p=0.001) but not SCREEN II score (p=0.600).
The average weight of males and females included in the study was 82.7kg and
65.6kg respectively. The percentage weight loss required of the average male and
female participant to trigger the undernutrition CAP and be considered at high
nutrition risk was 31.1% (26.7kg) and 25.4% (18kg) respectively.
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Table 5.1.1 Sociodemographics and BMI of participants(n=181)
% (n)
Age
65-74

21.6 (39)

75-84

53.0 (96)

85+

25.4 (46)

Sex
Females

66.9 (121)

Marital status
Currently Married/Partnered

48.6 (88)

Widowed

43.1 (78)

Divorced/Separated/Never Married

8.3 (15)

Living Situation
Lives alone

50.3 (91)

Lives with someone else

49.7 (90)

NZDep Score
7-10 (most deprived)

11.6 (21)

5–6

28.7 (52)

3–4

45.9 (83)

1 - 2 (least deprived)

13.8 (25)

Education
Did not complete high school

38.1 (69)

Completed high school

10.5 (19)

Trade or technical certificate

27.6 (50)

Teritary Qualification

23.8 (43)

2

BMI (kg/m )
<18.5

0.5 (1)

18.5-24.9

38.7 (70)

25.0-29.9

37.0 (67)

30+

23.8 (43)
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Table 5.1.2 Participants average weight and BMI information (n=181)

BMI(kg/m2)
Weight (kg)
Male
Female

Minimum

Maximum

Average

14.8
41
59
41

44.7
122.3
122.3
110.4

26.8
71.3
82.8
65.6

Table 5.1.3 Malnutrition detection risk categories for SCREEN II and MNA-SF
Nutrition risk detection
Low nutrition risk/Normal nutritional status
Medium nutrition risk/at risk of malnutrition
High nutrition risk/Malnourished

SCREEN II

MNA-SF

>53

12-14

50-53

8-11

<50

0-7

Table 5.1.4 Marital status and the associated mean SCREEN II scores (n=181)
SCREEN II

95% Confidence Interval

Married/partnered

56

(55,57)

Widowed

52

(51,54)

Divorced/separated/single

49

(46,53)

Marital status
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Table 5.2.1 General Health Characteristics (n=181)
Current health status

% (n)

Perceived health
Poor

6.1 (11)

Average

22.1(40)

Good

58.6 (106)

Excellent
Reported disability
No

13.2 (24)
#

51.9 (94)

Smoking status
Non Smoker

99.4 (180)

Reported Heart disease
No

65.2 (118)

Reported Diabetes
No

90.1 (163)

Reported Respiratory disease
No

84.0 (152)

Reported Osteoporosis
No

72.4 (131)

Reported Cancer
No

55.0 (100)

Current Depression/dementia
No

99.4 (180)

Reported Terminal illness
No

97.8 (177)

Current Prescription Medications / day
0-2

23.8 (43)

3-4

22.1 (40)

5+
Independent mobility

54.1 (98)
℮

Yes
76.8 (139)
℮
Based on participant’s ability to walk 400m independently
#
Factors e.g. vision, mobility or hearing, affecting everyday living activities
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Table 5.2.2 Mean SCREEN II score and heart disease diagnosis (n=181)
SCREEN II
95%
Score
Confidence Interval
Heart disease diagnosis
Yes

53

(51, 54)

No

55

(54, 56)

Table 5.2.3 Perceived health and mean SCREEN II and MNA-SF scores (n=181)
Mean
95%
Score
Confidence Interval
SCREEN II
Perception of health
Poor

50

(46,54)

Average

54

(52,55)

Good

54

(53,55)

Excellent

55

(53,57)

Poor

13

(12,13)

Average

13

(12,13)

Good

13

(13,14)

Excellent

13

(13,14)

MNA-SF
Perception of health

p-value

0.023

0.019
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Table 5.3.1 Typical food and fluid intake (n=181)
%(n)
Servings of Fruit and vegetables/day
<5

11.6 (21)

≥5

88.4 (160)

Servings of Meat or meat alternatives/day
<2

8.8 (16)

2

56.9 (103)

>2

34.3 (62)

Servings of Milk or milk alternatives/day
1

19.3 (35)

2

44.2 (80)

≥3

36.5 (66)

Cups Fluids/day
3-7

59.7 (108)

≥8

40.3 (73)

Standard drinks of Alcohol/occasion
Non drinker

20.4 (37)

≤2

69.1 (125)

>2

10.5 (19)

Frequency of alcohol consumption
Never

20.4 (37)

Monthly or less

18.8 (34)

fortnightly

5.5 (10)

1-2 times/week

26.0 (47)

≥3 times/week

29.3 (53)
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Table 5.3.2 Participants meeting food and nutrition guidelines for older adults (n=181) †
ServingΩ Recommendations

% (n)

≥5 Servings of Fruit and vegetables/day

88.4 (160)

≥1 Servings of Meat or meat alternatives/day

99.5(180)

≥3 Servings of Milk or milk alternatives/day

36.5 (66)

†

Based on MoH 2013 Food and nutrition guidelines for older adults.
Ω
Serving sizes related to each food group also based on MoH recommendations

Table 5.3.3 Relationship between osteoporosis and dairy consumption
Osteoporosis diagnosis
Yes

No

1 serving

33.3%

66.6%

2 servings

28.7%

71.3%

3+ servings

14.3%

85.7%

Dairy product intake/day

Table 5.3.4 Alcohol consumed per drinking session and the associated MNA-SF score (n=181)
MNA-SF
95%
Score
Confidence Interval
Alcohol consumption/day
Non drinker

13

(12, 13)

≤2

13

(13, 13)

>2

14

(13, 14)
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Table 5.4.1 Responses to SCREEN II questions and the associated score (n=181)
SCREEN II items (score)

% (n)

1a. Has your weight changed in the last 6 months?
No my weight has stayed within a few pounds (4)

76.8 (139)

I don't know how much I weigh or if my weight has changed (0)

2.2 (4)

Yes I have gained/lost
More than 10 pounds (0)

3.9 (7)

6-10 pounds (1)

7.7 (14)

About 5 pounds (2)

3.9 (7)

1b. Have you been trying to change your weight in the past 6 months?
Yes (4)

9.4 (17)

No (4)

80.0 (144)

No, but it changed anyway (0)

10.6 (19)

1c. Do you think your weight is
more than it should be (0)

37.6 (68)

just right (4)

55.8 (101)

less than it should be (0)

6.6 (12)

2. Do you skip meals
Never or rarely (4)

91.2 (165)

Sometimes (2)

4.4 (8)

Often (1)

1.7 (3)

Almost everyday (0)

2.8(5)

3. Do you limit or avoid certain foods
I eat most foods (4)

91.2 (165)

I limit some foods and I am mangaing fine (2)

8.3 (15)

I limit some foods and I am finding it difficult to manage (0)

0.6 (1)

4. How would you describe your appetite?
Very good (4)

18.2 (33)

Good (3)

40.3 (73)

Fair (2)

38.7 (70)

Poor (0)

2.8 (5)

5. How many pieces or servings of fruit and vegetable do you eat in a day?
Five or more (4)

88.4 (160)

Four (3)

9.4 (17)

Three (2)

2.2 (4)

Two (1)

0 (0)

Less than two (0)

0 (0)

6. How often do you eat meat, fish poultry, eggs or meat alternatives?
More than twice a day (4)

34.3 (62)

Once or twice a day (3)

56.9 (103)
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Once a day (1)

8.3 (15)

Less than once a day (0)

0.6 (1)

7. How often do you have milk products?
Three or more times a day (4)

36.5 (66)

Twice a day (3)

44.2 (80)

Once a day (1)

15.5 (28)

Less than once a day (0)

3.9 (7)

8. How much fluid do you drink a day?
Eight or more cups (4)

40.3 (73)

Five to seven cups (3)

56.4 (102)

Three to four cups (2)

3.3 (6)

About two cups (1)

0 (0)

Less than two cups (0)

0 (0)

9. Do you cough, choke or have pain when swallowing food or fluids?
Never (4)

88.4 (160)

Rarely (3)

5.0 (9)

Sometimes (1)

5.0 (9)

Often/always (0)

1.7 (3)

10. Is biting or chewing food difficult for you?
Never (4)

90.6 (164)

Rarely (3)

1.1 (2)

Sometimes (2)

6.6 (12)

Often/always (0)

1.7 (3)

11. Do you use commercial meal replacements or supplements?

ℓ

Never/rarely (4)

97.2 (176)

Sometimes (2)

1.7 (3)

Often/always (0)

1.1 (2)

12. Do you eat one or meals a day with someone?
Never/rarely (0)

44.2 (80)

Sometimes (2)

1.1 (2)

Often (3)

1.1 (2)

Almost always (4)

53.6 (97)

13a. Who usually prepares your meals?
I do

59.1 (107)

I share my cooking

19.3 (35)

Someone else cooks most of my meals

21.6 (39)

13b. Which statement best describes meal preparation for you?
I enjoy cooking most of my meals (4)

33.7 (61)

I sometimes find cooking a chore (2)

20.4 (37)

I usually find cooking a chore (0)

4.4 (8)

I am satisfied by the quality of food prepared by others (4)
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40.9 (74)

I am not satisfied by the quality of food prepared by others (0)

0.6 (1)

14. Do you have any problems getting your groceries?
Never/rarely (4)

98.3 (178)

Sometimes (2)

0 (0)

Often (1)

0.6 (1)

Always (0)

1.1 (2)

Table 5.4.2 Responses to MNA-SF Questions (n=181)
MNA-SF Items (score)

% (n)

A. Has food intake declined over the past three months
Severe decrease (0)

0.5 (1)

Moderate decrease (1)

17.7 (32)

No decrease (2)

81.8 (148)

B. Weight loss during the past three months
Weight loss >3kg/6.6lbs (0)

2.2 (4)

Does not know (1)

1.7 (3)

Weight loss 1-3kg/2.2-6.6lbs (2)

8.3 (15)

No weight loss (3)

87.8 (159)

C. Mobility
Bed or chair bound (0)

0 (0)

Able to get out of bed/chair but does not go out (1)

1.7 (3)

Goes out (2)

98.3 (178)

D. Has suffered psychological stress or acute disease in the past three months
Yes (0)

10.5 (19)

No (2)

89.5 (162)

E. Neuropsychological problems
Severe dementia or depression (0)

0.5 (1)

Mild dementia (1)

0 (0)

No psychological problems (2)

99.5 (180)
2

F. Body Mass Index (BMI kg/m )
BMI < 19 (0)

1.1 (2)

BMI 19 to <21 (1)

4.4 (8)

BMI 21 to <23 (2)

13.3 (24)

BMI ≥23 (3)

81.2 (147)
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Table 5.5.1 Nutrition risk categorisation for each screening tool (n=181)
SCREEN II
% (n)
Nutrition risk category

MNA-SF
% (n)

InterRAI-HC
% (n)

Malnourished/High risk

16.6 (30)

0.6 (1)

1.1 (2)

At risk of malnutrition/medium risk

23.7 (43)

11.6 (21)

3.3 (6)

Normal nutrition status

59.7 (108)

87.8 (159)

95.6 (173)

48

6.0 Discussion
This study was conducted due to concern expressed by community dietitians
regarding the ability of the Oral and Nutritional status section of InterRAI-HC to
identify community living elderly adults at risk of malnutrition. The aim of the
study was to compare the malnutrition detection rate of the “Oral and Nutritional
status section” of InterRAI-HC to SCREEN II and MNA-SF, which are validated,
nutrition-specific screening tools. The mean scores of both SCREEN II (i.e. 54) and
MNA-SF (i.e. 13) for participants in this study were indicative of low/normal
nutrition risk and suggest that; overall, the study population was healthy.
Nonetheless, even amongst an apparently healthy free-living older adult population,
a proportion of participants were identified to be at nutrition risk, although this
varied widely depending on the tool used; 40.3% for SCREEN II, 12.2% for MNASF, and 4.4% for InterRAI-HC. The results of this study indicate that nutritionspecific screening tools are more sensitive measures of nutrition risk than the Oral
and Nutritional status section of InterRAI-HC, which supports concerns of
community dietitians. The differences in the proportion of participants identified at
risk of malnutrition between the screening tools was due to the inclusion of specific
nutrition-related questions in SCREEN II and MNA-SF such as daily intake of milk
and milk alternatives, and any recent decline in normal food intake. This study also
identified a number of other variables, including perception of health, marital
status, living situation, heart disease and osteoporosis, which were associated with
nutrition risk.
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6.1General health and wellbeing
6.1.1Perception of Health
An individual’s perception of health and how it impacts future health outcomes
including: mortality, morbidity, functional decline, and overall wellbeing has been
established (11,20,21). An interesting finding of the study was those with a better
perception of health had higher SCREEN II and MNA-SF scores and therefore
lower nutritional risk. During questionnaire administration the underlying meaning
of perceived health was discussed with the participant as the question was based on
personal opinion. Extra time could have been allowed for the question as
participants typically answered before all options had been communicated. Extra
probing or additional questions may have prompted those reporting “good” overall
health, which was a standard answer, to change their response. Nonetheless, the
results agree with the literature and suggest those with an increased perception of
health are at an overall lower risk of experiencing malnutrition and other adverse
health outcomes.
Those experiencing neuropsychological problems, such as depression, have an
increased utilisation of medical services, greater healthcare costs, and are more
likely to have a poor perception of health (21).The presence of depression in freeliving older adults is estimated to be between 8-15% (21), however, this study had
only one participant (<1%) who was currently suffering from severe depression.
6.1.2 Marital Status
Among the elderly population factors such as loneliness, social isolation, and
eating alone have all been linked to adverse health outcomes including poor
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perception of health, presence of chronic disease, and increased risk of malnutrition
(11,20). Current marital status and experiencing a sudden change in circumstances
may result in the associated emotions and health outcomes outlined above (20). The
results from this study support the literature because the marital status of
participants positively affected their SCREEN II score. Married participants were
more likely to always have company during meal times and were, therefore, less
likely to feel lonely or socially isolated. As marital status cannot always be
controlled, health campaigns for older adults could rather focus on promoting social
interaction during meal times (14).
6.1.3 Community-dwelling vs Retirement Villages
Participant’s living freely in the community had a better SCREEN II score
compared to those residing in the retirement villages. This was unexpected as
supports available in retirement villages are in place to ensure residents receive the
required services to remain well. However, as an increasing number of older adults
are choosing to remain in their own homes in their advanced years (2,4), this
finding suggests some participants residing in these retirement villages may have
experienced functional decline or emotional factors, such as loneliness, which
influenced their move.
6.1.4 Chronic Disease Diagnosis
The prevalence of chronic disease amongst elderly is increasing (15). In this
study, diagnoses of chronic disease was low, which further supports the findings
that this group of participants was relatively healthy despite their age. Despite this
discrepancy, those diagnosed with heart disease had a lower SCREEN II score
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compared to those who did not have heart disease. Additionally, the proportion of
participants diagnosed with heart disease (34.8%) was comparatively high to the
other diagnosed chronic diseases, e.g. diabetes (9.9%), respiratory disease (16.0%)
and osteoporosis (27.6%) but lower than that of those who had been diagnosed with
cancer (45.0%). There was no relationship observed between cancer diagnosis and
nutrition risk. This may be explained by the inclusion of participants diagnosed
with skin cancer, as some participants had cancerous moles removed but
experienced no other adverse consequences.
6.1.5 Dietary Intake and Physical Activity
The literature highlights the potential of chronic disease to negatively impact
nutritional status (16).The low prevalence of chronic disease in this group of freeliving adults may help explain the high proportion meeting the MoH fruit and
vegetable (88.4%) and meat and meat alternative (99.5%) guidelines for older
adults. The relationship between dairy consumption and osteoporosis is well
established (14,26) but only 36.5% of participants were meeting milk and milk
alternative recommendations. It was found that those who consumed the
recommended three or more servings of dairy products each day were less likely to
be diagnosed with osteoporosis than those who consumed dairy products less
frequently. Overall, the results of this study support the MoH food and nutrition
guidelines that older adults should consume three or more servings of milk or milk
alternatives each day to help prevent osteoporosis (5,14).
All adults benefit from physical activity, and meeting the MoH physical
activity guidelines (at least 30 minutes of physical activity a day, five times a
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week), along with food and nutrition guidelines, has been shown to improve
cardiovascular, musculoskeletal, metabolic, immune and endocrine health
(1,14,22). Being physically active is especially important for older adults as it may
slow the decline of functionality, reduce the risk of falls, and ultimately help
maintain independence (10,12,14). Only one additional physical activity question
was included in the questionnaire (i.e. the ability to independently walk 400m) that
identified immobile participants, but did not differentiate between those who were
sedentary and active. Future research could be conducted on establishing a
relationship between frequency and intensity of exercise and nutritional risk.

6.2 Strengths and limitations
A major strength of the study was the relatively large sample size (n=181)
compared to other published studies in conducted in New Zealand(n=101) (49).
Because the majority of the participants were relatively healthy, a large sample size
was required to detect significant differences between the different screening tools.
Another strength of this study was the use of trained research personnel, who were
both MDiet students and deemed competent as clinical dietitians. Utilising the skills
of a registered health professional is advantageous for the completion of some
screening tools (34) and is a requirement of InterRAI-HC, but not SCREEN II or
MNA-SF.
A limitation of this study was the inability to follow-up with participants. Each
participant was to be available for one forty-five minute interview and no follow up
plans were made, regardless of nutrition status. Ethical screening involves
providing appropriate nutrition intervention to individuals identified as a
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malnutrition risk. Provision of practical advice on how to correct malnutrition may
not have been sufficient nutritional intervention and correction of nutritional risk
status will not be determined. Another limitation of this study relates to interRAIHC and is discussed in the following section.

6.3 InterRAI-HC
InterRAI-HC is considered a comprehensive geriatric assessment that covers 20
sections, such as: “Communication and Vision”, “Psychosocial Wellbeing”, and
“Oral and nutritional status”. Particular warning signs detected by the assessor, i.e.
their inability to wash themselves, can “trigger” problem-orientated Clinical
Assessment Protocols (CAPs). Triggers can link to one, or multiple, of the 30 CAPs
which are factored into an algorithm that identifies individuals who could benefit
from additional supports (7,61). The “clinical issues CAPs” associated with the oral
and nutritional status section includes the “undernutrition”, “dehydration”, and
“feeding tube” CAP. However, CAPs relating to malnutrition may be triggered in
other sections, i.e. the “cognition/mental health”, and “social life”. Due to time
constraints the full InterRAI-HC assessment could not be administered and
additional CAPs relating to malnutrition were not considered. This means the true
nutrition risk detected by InterRAI-HC remains unknown. However, only eight
participants triggered the undernutrition CAP and none triggered the dehydration or
feeding tube CAP. This is a low trigger rate and justifies the concern originally
expressed regarding the malnutrition detection of the oral and nutritional status
section of InterRAI-HC.
6.3.1 Limitations of “Oral and Nutritional status” section
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In terms of determining the actual nutrition risk detection rate of InterRAI-HC,
a major limitation of this study was the inability to administer the full InterRAI-HC
assessment. However, only administering the Oral and Nutritional status section
highlighted the limitations of the section and highlighted potential improvements
that could be made in order to increase the undernutrition CAP trigger rate.
Limitations to the Oral and Nutritional status section of InterRAI-HC include: the
cutoffs required to trigger the undernutrition CAP, the clinical components used to
assess dehydration status, and the unstandardised nature of administering the full
InterRAI-HC assessment.
6.3.1.1 Undernutrition CAP cutoffs
With inteRAI-HC, two cutoffs determine whether an individual is considered a
malnutrition risk: BMI, and having “no clear indication that death is near”. A BMI
below 19kg/m2 indicates a high nutrition risk while a BMI between 19-21kg/m2
indicates a medium nutrition risk. Considering the average BMI of study
participants was 26.8 and both SCREEN II and MNA-SF still detected many
participants to be at nutritional risk, this suggests that the BMI cutoffs for interRAIHC are inappropriate and probably too low. It was of interest to learn that obtaining
a height and weight measurement is not mandatory for InterRAI-HC (63) and
reported measurements and/or the assessor’s judgment are typically used to
estimate BMI. This highlights the potential for inaccurate BMI measurements and
the process by which undernutrition CAPs may be triggered.
Having “no clear indication that death is near” is ambiguous and ultimately
dependent on the judgment of the assessor. Asking participants about their life
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expectancy was deemed inappropriate by the research personnel, and instead a
question about diagnosis of a terminal disease was included; only 2.2% of
participants in this study reported they had a terminal disease.
6.3.1.2 Inappropriate clinical indices
The Blood Urea Nitrogen to Creatinine (BUN/Cre) ratio and whether “urinary
output exceeds input” are indices used to determine the hydration status of those
receiving InterRAI-HC. A clinical index such as the BUN/Cre ratio is inappropriate
in a New Zealand setting, and in a clinical setting, a blood sodium concentration is
used (1,19). Such clinical information is accessed via primary care databases that
are generally unavailable in the community setting, making the inclusion of this
information inappropriate in the administration of InterRAI-HC. Additionally, a 24
hour urine sample is required to accurately assess urine output, which is also
unrealistic. In this study, the participant’s urine colour, daily fluid intake, and recent
vomiting/diarrhoea episodes were used as indicators of dehydration.
6.3.1.3 Unstandarised approach to completion of the full assessment
Within a DHB, the InterRAI-HC assessor’s professional opinion of the client
could override the manual completion of each section(63).

6.4Conclusion and Recommendations:
Factors associated with nutritional risk among independent living older adults
residing in Dunedin were identified. The following variables were found to be
associated with decreased nutrition risk in the elderly: increased perception of
health, being free of heart disease, and marital status. It is recommended that older
adults meet the Ministry of Health food and nutrition guidelines for healthy older
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adults (1), along with adopting a holistic approach to wellbeing to improve
physical, mental and spiritual variables associated to malnutrition risk.
The overall aim of the study was to compare the Oral and Nutrition section of
InterRAI-HC to MNA-SF and SCREEN II. Given the holistic nature of InterRAIHC, the proportion of elderly adults at risk for malnutrition could not be directly
compared to SCREEN II and MNA-SF. However, this study has identified
significant limitations and potential improvements to the “Oral and Nutritional
status” domain. Inclusion of these recommendations would increase the trigger rate
of the undernutrition CAP to coincide with nutrition risk detection rate of SCREEN
II or MNA-SF tool.
The recommendations include:


Increasing the BMI cut-off required to trigger the high or medium risk
undernutrition CAP.



Additional clarification/replacement of the “no clear indication that death
is near”.



Replacement of BUN/Cre ratio and “urinary output exceeding input” with
applicable dehydration indicators i.e. daily fluid intake or usual urine
colour.



Include a mandatory scoring system (along with the current algorithm and
professional opinion), and mandatory weight and height measurements to
ensure BMI is accurately determined.
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7.0 Application to Practice
The findings of this study support the literature and have found that the
following variables are associated with a decreased nutrition risk in the elderly:
increased perception of health, being free of heart disease, and marital status. This
means addressing all areas of health, not just physical disabilities or diagnoses, is
important and counselling techniques addressing mental health, such as
motivational interviewing, should be included during dietetic consults.
Additionally, this study supports health campaigns or interventions that promote
mental and physical health, and prevention of chronic disease, especially heart
disease, diagnosis.
This study also found that elderly meeting MoH milk and milk alternative
recommendations were less likely to be diagnosed with osteoporosis, providing
evidence of the benefits of meeting MoH food and nutrition guidelines. Dietitians
should actively encourage elderly to meet all MoH food and nutrition guidelines for
older adults, especially the milk and milk product recommendations.
Malnutrition risk was detected among the study population therefore this
research supports the national implementation of a comprehensive geriatric
assessment, such as InterRAI-HC, to identify individuals at nutritional risk.
Nonetheless changes to the Oral and Nutritional section of InterRAI-HC are
advised including: alterations to cut-offs determining nutrition risk categorisation,
replacement of dehydration indicators currently used, uniform assessment, and
making weight and height measurements mandatory.
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An increased detection of malnutrition in the community will allow for the
correct identification and provision of appropriate dietetic interventions before
primary care is required. Adverse effects of malnutrition include preventable
hospitalisations, prolonged recovery, and overall hospital stay. Elderly have the
highest utilisation of medical and specialist services, which have serious
implications for the New Zealand healthcare system due to the ageing population.
The suggested changes to the “Oral and Nutritional status” section of InterRAI-HC
should help counteract the expected future strain on the healthcare system by:


Increasing inpatient turnover rate



Decreasing average hospital stay



Increasing community dietetic referrals due to the increased malnutrition
detection rate.



Allowing clinical dietitians to up-skill in specialist areas e.g. geriatric health
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Nutrition Status of Older Adults
CONSENT FORM
I have read the Information Sheet concerning this project and understand what it is about.
All my questions have been answered to my satisfaction. I understand that I am free to
request further information at any stage.
I know that:
1. My participation in the project is entirely voluntary;
2.

I am free to withdraw from the project at any time without any disadvantage;

3.

Personal identifying information i.e. contact details will be destroyed at the
conclusion of the project but any raw data on which the results of the project
depend will be retained in secure storage for at least five years.

4.

I understand the study involves a home visit which will take around 45 minutes.

5.

I understand that I will be provided with a $10 gift voucher as reimbursement for
your time. The study is funded by the University of Otago.

6.

The results of the project may be published, and will be available in the University of
Otago Library (Dunedin) but no identifying information will be included in any
results.

7.

I would like to receive feedback about my results:

☐ Yes☐ No

I agree to take part in this project.
.............................................................................
(Signature of participant)

...............................
(Date)

This study has been approved by the University of Otago Human Ethics Committee. If you
have any concerns about the ethical conduct of the research you may contact the
Committee through the Human Ethics Committee Administrator (ph 03 479 8256). Any
issues you raise will be treated in confidence and investigated and you will be informed of
the outcome.
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Appendix E: Letter to Participants
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31st July 2013

Dear Resident,
Our names are Maggie Radich and Kendall Parkinson and we are University of
Otago students working towards our Masters of Dietetics. We are conducting a
research project that aims to determine the nutritional status of Dunedin adults aged
65 years or older who are living in their own home. This letter is an invitation for
you to participate in our study.
Should you agree to take part, we will schedule a home visit with you. During this
visit, we will take your height and weight, and ask you about your diet and health.
The visit will take approximately 45 minutes and you will be reimbursed with a $10
grocery voucher for your time.
If you would like to participate, please call us on 021 129 7291. You are more than
welcome to have friends or family present while we talk to you if you choose. If
you have any further questions or concerns about this study, please don’t hesitate to
contact us.
We look forward to meeting you.
Kind Regards
Maggie Radich and Kendall Parkinson
Maggie Radich
Masters of Dietetics Student
Ph: 021 129 7291
Email: radma993@student.otago.ac.nz

Kendall Parkinson
Masters of Dietetics Student
Ph: 021 129 7291
Email: parke900@student.otago.ac.nz

Department of Human Nutrition
PO Box 56, Dunedin, New Zealand.
Tel 64 3 479 7959 • Fax 64 3 479 7958 • Email human-nutrition@otago.ac.nz
www.otago.ac.nz
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Appendix G: Information sheet
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Nutrition Status of Older Adults

INFORMATION FOR PARTICIPANTS
Thank you for showing an interest in this study. Please read this information sheet
carefully before deciding whether or not to participate. If you decide to take part
we thank you. If you decide not to take part there will be no disadvantage to you
and we thank you for considering our request.
Why are we doing this study?
Older adults (i.e. >65 years) make up 12-14% of the total population, with
increasing numbers of older people expected in the forthcoming decades.
Ensuring good physical function, quality of life, and independence in older adults is
important for managing an aging population. Good nutrition has a major influence
on health and wellbeing. In 2012, the Ministry of Health introduced the inter
Resident Asssessment Instrument-Home Care (interRAI-HC) screening tool (i.e.
questionnaires), which is used in 30 other countries. This study aims to determine
if the nutrition component of interRAI-HC works as well at identifying the
nutritional status of older adults as other available questionnaires.
Who can take part?
We are looking for adults aged 65 years and older who are living in their own
home in Dunedin or Mosgiel. If you choose to participate you will be provided with
a $10 grocery voucher as a reimbursement for your time.
What do you need to do?
Should you agree to take part in this study, a pair of research assistants will visit
you in your home. You will be asked questions about your diet and general health.
Your height and weight will also be measured. We will provide all the equipment
and will visit you at a time that is convenient for you.
What information will be collected and how will it be used?
Your answers to questions will be used to assess your nutritional status using the
interRAI-HC and compared with other nutrition-specific questionnaires. Access to
your information will be granted only to researchers from the Department of
Human Nutrition at the University of Otago.
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The information that you provide will be kept entirely confidential, and will not be
disclosed to anyone without your permission, except if required by law.
Information that identifies you personally (such as name and address) will be kept
in a separate location from all your other results, and will only be linked back to
your results if we need to contact you personally.
Any publications of the findings of the study will be made in such a way that you
cannot be identified. Data obtained as a result of the research will be retained for
at least 5 years in secure storage. Any personal information held on the
participants [such as name and contact details] will be destroyed at the
completion of the research. The results of the project may be published and will
be available in the University of Otago Library (Dunedin, New Zealand) but no
identifying information will be included in the results published.
You may withdraw from participation in the project at any time and without any
disadvantage to yourself of any kind.
What if I have questions?
If you have any questions about the study, either now or in the future, please feel
free to contact: Dr Sheila Skeaff, Department of Human Nutrition, University of
Otago, Dunedin at 03-479-7944 .
This study has been approved by the University of Otago Human Ethics
Committee. If you have any concerns about the ethical conduct of the research
you may contact the Committee through the Human Ethics Committee
Administrator (ph 03 479 8256). Any issues you raise will be treated in confidence
and investigated and you will be informed of the outcome.
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Nutrition Status of Older Adults
CONSENT FORM
I have read the Information Sheet concerning this project and understand what it is about.
All my questions have been answered to my satisfaction. I understand that I am free to
request further information at any stage.
I know that:
1. My participation in the project is entirely voluntary;
2.

I am free to withdraw from the project at any time without any disadvantage;

3.

Personal identifying information i.e. contact details will be destroyed at the
conclusion of the project but any raw data on which the results of the project
depend will be retained in secure storage for at least five years.

4.

I understand the study involves a home visit which will take around 45 minutes.

5.

I understand that I will be provided with a $10 gift voucher as reimbursement for
your time. The study is funded by the University of Otago.

6.

The results of the project may be published, and will be available in the University of
Otago Library (Dunedin) but no identifying information will be included in any
results.

7.

I would like to receive feedback about my results:

☐ Yes☐ No

I agree to take part in this project.
.............................................................................
(Signature of participant)

...............................
(Date)

This study has been approved by the University of Otago Human Ethics Committee. If you
have any concerns about the ethical conduct of the research you may contact the
Committee through the Human Ethics Committee Administrator (ph 03 479 8256). Any
issues you raise will be treated in confidence and investigated and you will be informed of
the outcome.
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