High nutrition risk related to dietary intake is
associated with an increased risk of hospitalisation
and mortality for older Maori: LILACS NZ
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opulation ageing in New Zealand has

revealed those aged over 80 years

are the fastest growing segment
and are predicted to increase six-fold by
2050." Maori, the indigenous people of
Aotearoa, New Zealand, comprise 14% of
the total population and 2% of those aged
over 80 years.? The population of Maori
aged over 80 years is increasing faster than
the non-Maori octogenarian population.
Advanced-age adults have the highest rates
of hospitalisations compared to other age
groups.* The growth in numbers of people of
advanced age highlights the need to develop
new understandings that could lead to
reductions in hospital admission rates.

Older people are known to be at a
disproportionate risk of malnutrition and
have an increased risk of developing health
problems as result of inadequate food and
nutrition intake.® High nutrition risk has
previously been associated with 51% greater
risk of hospitalisation and 54% greater risk of
mortality in the Birmingham Study of Aging,
which included 1,000 people over 65 years of
age from Alabama, US.¢

Nutrition risk screening is a process to
identify factors or characteristics related

to nutritional status that could lead to
malnutrition.” Pathways to nutritional health
among older people are complex and
involve an array of factors related to food
procurement, preparation and eating. The
‘Seniors in the Community: Risk Evaluation
for Eating and Nutrition’ (SCREEN Il) index is a
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Objectives: To investigate the association between domains of nutrition risk with

hospitalisations and mortality for New Zealand Maori and non-Maori in advanced age.

Methods: Within LILACS NZ, 256 Maori and 399 non-Maori octogenarians were assessed for
nutrition risk using the Seniors in the Community: Risk Evaluation for Eating and Nutrition
(SCREEN Il) questionnaire according to three domains of risk. Sociodemographic and health
characteristics were established. Five years from inception, survival analyses examined
associations between nutrition risk from the three domains of SCREEN Il with all-cause hospital

admissions and mortality.

Results: For Maori but not non-Maori, lower nutrition risk in the Dietary Intake domain was
associated with reduced hospitalisations and mortality (Hazard Ratios [HR] [95%Cl] 0.97
[0.95-0.99], p=0.009 and 0.91 [0.86-0.98], p=0.005, respectively). The ‘Factors Affecting Intake’
domain was associated with mortality (HR, [95%Cl] 0.94 [0.89-1.00], p=0.048), adjusted for age,
gender, socioeconomic deprivation, education, previous hospital admissions, comorbidities

and activities of daily living.

Conclusion: Improved dietary adequacy may reduce poor outcomes for older Maori.

Implications for public health: Nutrition risk among older Maori is identifiable and treatable.
Effort is needed to engage relevant community and whanau (family) support to ensure older

Maori have food security and cultural food practices are met.
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14-item questionnaire specifically developed
for community-living older adults,® and
determines nutrition risk according to three
specific risk factor domains:‘Weight Change,
‘Dietary Intake’and, ‘Factors Affecting Intake
(adaptive and functional)?® Identifying
nutritional problems from these domains
creates the opportunity to plan appropriate
interventions across the multiple pathways
leading to poor nutritional health.

The SCREEN Il tool has been validated
among older people in Canada against the
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criterion of a dietitian’s clinical judgement of
risk. It has high retest validity and interrater
reliability as well as excellent sensitivity and
specificity in detecting nutrition risk. In New
Zealand, SCREEN Il has been validated for
non-Maori octogenarians using a nutrition
risk threshold score of 49, with a lower score
indicating higher nutrition risk.' The SCREEN
Il questionnaire was also piloted among older
Maori' and its use in the Life and Living in
Advanced Age Cohort Study in New Zealand
(LILACS NZ) established the high prevalence
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of nutrition risk in Maori (49%) and non-Maori
(38%) of advanced age.'

The aim of this paper was to examine the
consequences of high nutrition risk (defined
as hospital admissions and mortality at five
years from inception) using the SCREEN II
nutrition risk domain scores among Maori
aged over 80 years and non-Maori aged over
85 years.

Methods

LILACS NZ is a population-based cohort
study with two cohorts of equal size: Maori
aged 80 to 90; and non-Maori aged 85.The
current study was a cross-sectional outcome
analysis comparing participant five-year
hospitalisation and mortality rates in relation
to three domains of nutrition risk according to
the SCREEN Il nutrition risk assessment tool.®

Study Population

LiLACS NZ was initiated in 2010 and recruited
937 octogenarians living in five North Island
locations, including rural and urban areas.
At inception, the sample consisted of 421
Maori and 516 non-Maori. Both Maori and
non-Maori cohorts are similar in gender
profile with just over half being female.

The overall response rate for the study was
57%. Details of the recruitment procedures
have been reported.'*'* Participants were
identified from the electoral roll, health care
databases, and extensive family and personal
networks. They were recruited by personal
invitation from their general practitioner or
community contact. Eligibility criteria were
Maori born between 1 January 1920 and

31 Dec 1930 or non-Maori born between

1 January and 31 December 1925. Eligible
participants were living within the defined
regional boundaries of the Bay of Plenty and
Lakes District Health Boards (excluding the
Taupo region of the Lakes District Health
Board). Recruitment occurred between March
2010 and April 2011. The Maori cohort was
recruited younger than non-Maori given the
gap in life expectancy between Maori and
non-Maori (8.2 years for men and 8.8 years
for women).’® The study was approved by
the Northern X Regional Ethics Committee
(Approval number: NXT 09/09/088) in 2009
and all study participants provided written
informed consent.

Measures

Sociodemographic characteristics
were obtained through a standardised
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questionnaire administered during a face-
to-face interview. Level of socioeconomic
deprivation was indicated by the New
Zealand Deprivation index (NZ Dep)'” and
based on the address at enrolment obtained
from the Ministry of Health. Highest level

of education, with the categories primary,
secondary (with or without qualification),
trade or tertiary, was ascertained by self-
report. Marital status was categorised as
married, widowed, separated or never
married. Living arrangement was categorised
as living alone, with only a spouse, or with
others (of which others could include a
spouse).

Number of diagnosed conditions, of 19 listed
comorbidities,'® and prescribed medications
were ascertained through a combination of
self-report, general practitioner and hospital
medical records. Height and weight were
used to calculate body mass index (BMI, kg/
m?). Participants reported their smoking
status with categories for current, former,

or never smoked. The SF-12 questionnaire'
was used to measure self-rated physical and
mental health-related quality of life. With a
maximum score of 100, any score lower than
40 is indicative of subjective poor health and
above 60 indicates perceived reasonable
and better health. Depression was assessed
using the 15-item Geriatric Depression Scale
(GDS-15).%° A higher GDS-15 score indicates
increased severity of depressive symptoms;
scores of five or more suggest significant
depressive symptoms.

The Nottingham Extended Activities of Daily
Living (NEADL) scale was used as a measure
of physical function.?' Twenty-two items from
the NEADL scale measured independence
across four domains of physical function
including mobility, kitchen tasks, domestic
tasks, and leisure activities. Each item on

the scale was rated on a four-point scale
(O=unable to 3=able). Higher scores indicated
higher levels of function and independence.
Participants were also questioned on the
recipience of support for daily tasks (regular
support for grocery shopping, cooking,
house cleaning, telephoning and transport)
and difficulty getting shopping (with the
categories: not at all, somewhat-moderately,
very—-extremely).

Nutrition risk was determined using the
14-item SCREEN Il questionnaire. ltems
were scored (0 to 4) and summed with the
total score ranging from 0 to 64. A SCREEN
I score of <49 is considered ‘high nutrition
risk’. SCREEN Il assessed nutrition risk from

© 2018 The Authors

three main domains: i) the Weight Change
domain, including items assessing weight
loss or gain (greater than 2.5 kg in the past
six months), unintentional weight loss (in
the past six months), and perception of own
weight being more or less than it should be;
ii) the Dietary Intake domain, including items
assessing meal frequency, food avoidance,
appetite, daily intake of fruit and vegetable
(including canned, fresh, frozen or juice),
meat or alternatives (referring to dried peas,
beans, lentils, nuts, peanut butter or tofu),
milk products (including fluid milk, cooking
with milk, milk puddings, ice cream, cheese,
yoghurt, and alternatives referring to soy
beverages) and fluid (including water, tea,
coffee, herbal drinks, juice, and soft drinks
but not alcohol); and iii) the Factors Affecting
Intake domain, including items for assessing
chewing and swallowing difficulties, the use
of meal replacements (shakes, energy bars,
Complan, Ensure), eating alone, cooking
difficulties, and problems getting groceries
(due to poor health or disability, limited
income, lack of transportation, weather
conditions, or finding shopping assistance).
The Weight Change domain contributed 19%
to the total SCREEN Il score (highest domain
score possible is 12), the Factors Affecting
Intake contributes 38% (highest score
possible of 28), and the Dietary Intake domain
provided 44% (highest score possible of 24)
of the overall nutrition risk score.

Total all-cause hospital admissions in the 12
months preceding baseline assessment and
at five years follow-up were ascertained from
National Health Index (NHI) numbers. NHI
numbers from the participants informed all-
cause mortality at five years from inception.

Statistical analysis

Descriptive statistics were prepared for all
variables. Continuous data with a non-normal
distribution (determined using histogram and
normal Q-Q plots) are presented as medians
and interquartile ranges. Mann-Whitney

tests were performed to ascertain differences
between groups (men and women) for both
Maori and non-Maori. Chi-square tests and
Fishers exact tests were used for categorical
data. Spearman’s correlations test was used
to investigate correlations between SCREEN

Il domains scores and other potentially
related continuous variables. Five-year
survival analyses were performed using Cox
Proportional Hazard models to examine the
associations between hospitalisation and
mortality with the three main domains from
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SCREEN I (i.e. Weight Change, Dietary Intake,
and Factors Affecting Intake).?2 Each model

LiLACS NZ: Nutrition risk, hospitalisations and mortality

Table 1: Sociodemographic and health characteristics, nutrition risk status, and hospital admissions and mortality at five

years follow up for Maori and non-Maori participants by gender.

was adjusted for age (Maori only), gender, Maori non-Maori
. . - Men Women Total Men Women Total
NZDep score, highest level of education, and
=P score, hig \ Characteristics n=176  n=244  n=420  n=237 =218 n=515
hospitalisations at baseline (for the five- n % n % n % n % n % n %
year hospitalisation model only). Variables Age (years)
associated with hospitalisation or mortality at Median 8 8 8 & &
. Lo IQR 5 5 1 1 1
p<0.05 were selected for inclusion in the final P
o Deprivation, NZDep score
model. Statistical analyses were performed Deprivation Quintile 1 (low) 3017 7 29 10 24 14 59 17 61 31 60
with SPSS 20.0 for Windows. Deprivation Quintile 2 16 91 34 139 50 119 47 198 53 190 100 194
Deprivation Quintile 3 32 182 35 143 67 160 61 257 63 226 124 240
Deprivation Quintile 4 45 256 54 221 99 236 71 300 9% 344 167 324
Results Deprivation Quintile 5 (high) 80 455 114 467 194 462 44 186 50 179 94 182
. . Education
Table 1 provides an overview of Primary 56 329 59 250 115 283 44 189 39 143 83 164
sociodemographic and health characteristics, Secondary (No qualification) 69 406 93 394 162 399 78 335 112 410 190 375
nutrition risk status, and five-year all-cause Secondary (Qualification) 30 179 45 191 75 185 47 202 58 212 105 208
hospitalisations and mortality for the Maori Trad,e 529 12 s 704226 T2 34 2S 6019
T ) Tertiary 0 59 27 M4 37 91 38 163 30 110 68 134
and non-Maori participants at baseline by Marital status
gender. Widowed 72 421 176 736 248" 605 73 312 184 667 2577 504
There was a higher prevalence of nutrition Living situation
. - . Lives alone 29 271 81 506 1107 412 61 321 134 626 1957 483
risk among Maori women compared o
Number of conditions
to men (women 54% versus men 42%, Median 5 5 5 5 5
p=0.037). There were 1,338 all-cause hospital IQR 4 3 3 3 3
admissions among Maori participants over Number of medications
the five-year study period equating to a rate Median 5 5 5 5 5
.. . IQR 5 5 6 5 5
of 837 admission per 1,000 person years, with BMI (ky/m2)
rates being more common among Maori men Median 28.9 28.5 28.7 26.4 26.1 263
than women (men 974 per 1,000 person years IR 7 7 4 6 5
versus women 749 per 1,000 person years, Smoking status
p=0.040). Mortality rates were higher among Current 14 81 29 123 43 105 14 6.0 10 3.6 24 47
Maori d to Maori ( Former 101 587 87 369 188" 461 144 613 81 292 2257 439
aori men compared to Maori women (men SF.12 Physical Health
166 per 1,000 person years versus women 110 Median 47.0 439 455 5.6 391 3.0
per 1,000 person years, p=0.006); 104 Maori IOR 18 18 19 18 19
men and 107 Maori women died during the SF-12 Mental Health
study period Median 53.6 54.7 54.2 57.1 57.0 57.0
’ IR 13 12 7 1 9
Non-Maori women compared to non-Maori GDS-15
men had lower SCREEN Il scores (women 0-4 mild 8 851 131 851 217 851 164 832 186 903 350 893
50 versus men 49, p<0.001) and a higher 5-9 moderate o139 8 16 35 BT N3 19 92 4 102
10-15 severe 1 1.0 2 13 3 12 1 0.5 1 0.5 2 0.5
frequency nutrition risk (SCREEN Il <49:
a Y o ( 0 Physical function, NEADL score
women 49% versus men 27%, p<0.001). Median 18.0 19.0 19.0 185 19.0 19.0
Over the five-year study period, there were IR 4 4 3 4 4
1,758 hospitalisations with rates being Support for daily tasks
more common among non-Maori men than Receives regular support services 42 424 68 439 110 433 91 489 18 565 209 529
Difficulty getting to shops
women (men 962 per 1,000 person years Not atall 88 880 126 824 214 846 175 931 18 899 361 914
versus women 685 per 1,000 person years, Somewhat/Moderately 4 40 9 59 13 51 7 37 9 43 16 41
p=0.0003). Mortality rates were similar among Very/Extremely 8 80 18 118 26 103 6 32 12 58 18 46
non-Maori men and women;120 men and 110 SCREEN Il score
women died during the study period. Median 500 47.0 9.0 520 4.0 500
IQR 10 8 8 8 8 8
Table 2 shows the median (IQR) domain High nutrition risk SCREEN Il <49 4 00 8 542 126 494 50 266 103 486 153" 383
scores and proportion of men and women All-cause hospital admission 12 months 77 435 72 295 149" 354 84 354 89 319 173 335
prior study

with an‘at risk’ response to each of the 14

T . - . Fi - hospital admissi 611 974 727 749" 1338 87 930 962 828 685 1,758 808"
individual items from SCREEN Il for Maori and Ve year a-cause Hospiial admission

(per 1,000 person years)

non-Mari Five year all-cause mortality 104 166 107 1107 211 132 120 124 110 91 230 106
(per 1,000 person years)
Maori participants Notes:

1QR, interquartile range, SCREEN I, Seniors in the Community: Risk Evaluation for Eating and Nutrition, Version Il, NZDep, New Zealand Deprivation index, SF-12,
12-Item Short Form Health Survey, GDS-15, Geriatric Depression Scale, NEADL, Nottingham Extended Activities of Daily Living scale, BMI, Body Mass Index.

Values were significantly different between the reference level and other levels within a given characteristic: *p <0-05; **p<0-001.

Mann-Whitney U test for sex difference on quantitative characteristics. Chi-square and Fishers exact test for sex difference on qualitative characteristics.

From the Weight Change domain, “weight
change in the last 6 months” was the most
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common nutrition risk item for Maori
participants. Specifically, nearly one-quarter
(24%) identified with “>2.5 kg weight loss”in
the past six months. Unintentional weight
change was more common among Maori
women than their male counterparts (women
11% versus men 2%). Nearly half (45%) of the
participants, perceived their weight to be
“more or less than it should be".

From the Dietary Intake domain, “skipping
meals” was more common among Maori
men (men 42% versus women 26%, p=0.007)
and more than one-third (38%) of Maori
participants would “limit[s] or avoid[s] certain
foods!” More than three-quarters (77%) of
Maori participants had one or less serve of
meat or meat alternative intake per day and
61% had fewer than three serves of fruit and
vegetables per day.

Regarding the Factors Affecting Intake
domain, “eating alone” was the most common
nutrition risk item, particularly for Maori
women (women 54% versus men 33%,
p=0.001).

Table 3 shows the five-year survival
models for the SCREEN Il domain scores
and hospital and mortality outcomes for
the Maori participants. After adjusting for
potential covariates (age, gender, NZDep
and highest education level, previous
hospital admission, and comorbidities)

the SCREEN Il Dietary Intake domain score
was significantly associated with all-cause
hospitalisations (Hazard Ratio [HR] [95%Cl]
0.92 [0.87-0.98] p=0.008) and mortality (HR,
[95%Cl] 0.91 [0.86-0.98] p=0.005), adjusted
for age, gender, NZDep, education level,
hospitalisation, comorbidities and NEADL

Table 2: Proportion of Maori and non-Maori participants with an “at risk” response to individual SCREEN Il itemst as

categorised by the three domains.

Maori non-Maori
Characteristics Men Women Total Men Women Total
n=101 n=155 n=256 n=188 n=212 n=399
n % n % n % n % n % n %
Nutrition risk item®
Weight Change domain (score)
Median 10.0 8.0 8.0" 120 8.0 9.0°
IQR 4 6 4 4 6
IQR
1.a) Weight change in the last 6 months
>2.5kg weight gain 0 100 24 155 34 133 8 43 30 142 38 95
>2.5 kg weight loss 25 250 35 226 60 235 38 202 36 170 74 185
b) Unintentional weight change 220 17 Mo 9 75 19 101 29 137 48 120
¢) Perception of own weight more or 37 314 76 497 M3 448 64 342 91 429 155 388
less than it should be
Dietary Intake domain (score)
Median 19.0 19.0 18.0 210 210 210
IR 3 4 4 4 4 4
2. Often/always skips meals 2 KO 40 258 82" 322 20 106 14 6.6 34 85
3. Limit or avoids certain foods 37 370 61 394 98 384 66 351 103 486 169" 423
4. Fair/poor appetite 8 79 17 M0 25 98 25 133 47 222 72180
5. Low fruit and vegetable intake 68 673 87 56.1 155 605 44 235 33 158 77 194
(< 3 serves per day)
6.Low meator meataltemativeintake 73 733 124 800 197 770 125 672 160 769 285 723
(< 1serves per day)
7. Low milk product intake 37 366 68 439 105 410 68 362 81 386 149 374
(< 2 serves per day)
8. Low fluidintake 29 87 3% B2 65 254 37 198 4 N5 6 154
(< 3-4 cper day)
Factors Affecting Intake domain (score)
Median 220 20.0 20.0 220 20.0 20.0™
IR 4 4 4 4 4 4
9. Swallowing difficulty 7 69 19 123 260102 19 101 40 189 59" 148
10. Chewing difficulty 21 208 29 187 5 195 30 160 46 217 76 19.0
11. Uses meal replacements m 109 22 143 33 129 20 107 18 8.6 38 9.6
12. Eats alone 33 327 8 539 116 455 57 303 121 573 178" 446
15. Cooking is a chore 14 139 28 181 4 164 23 122 77 368 1007 252
14. Often/always has difficulty with 8 80 24 156 32 126 10 54 18 87 28 72
groceries
Notes:
a: SCREEN Il items with scores less than or equal to two, out of a score of four, potentially lead to ‘nutrition risk’

1QR, interquartile range, SCREEN II, Seniors in the Community: Risk Evaluation for Eating and Nutrition, Version II.
Values were significantly different between the reference level and other levels within a given characteristic: *p <0-05; **p<0-001.
Mann-Whitney U test for sex difference on quantitative characteristics. Chi-square and Fishers exact test for sex difference on qualitative characteristics.
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score. For the SCREEN Il domain Factors
Affecting Intake, there was an association
with all-cause hospital admissions at five
years (HR, [95%Cl] 0.94 [0.89-1.00] p=0.048).

Non-Maori participants

Within the Weight Change domain, it was
more common for women than men to have
had “greater than 2.5 kg weight gain in the
past six months” (women 14% versus men
4%, p=0.002). Further, nearly one-fifth (18%)
of non-Maori participants reported greater
than 2.5 kg weight loss. Nearly two-fifths
(39%) of participants perceived their weight
was “more or less than it should be".

Second, within the Dietary Intake domain of
SCREEN I, avoiding certain foods was more
common among women (women 49% versus
men 35%, p=0.006) who were also more likely
to have a poor appetite (women 22% versus
men 13%, p=0.021), and eat fewer than one
serving of meat or meat alternatives daily
(women 77% versus men 67%, p=0.031). Low
fluid intake (less than 3-4 cups daily) was
more common among men (men 20% versus
women 12%, p=0.022). Nearly two-fifths
(37%) of non-Maori participants had low milk
product intake and one-fifth had low fruit and
vegetable intake (19%).

There were gender differences among non-
Maori participants for the Factors Affecting
Intake domain where overall women had
lower domain scores than men, indicating

a higher level of nutrition risk for women
(women 20 versus men 22 out of maximum
score 28, p<0.001). Specifically, “eats alone”
(women 57% versus men 30%, p<0.001) and
“cooking is a chore” (women 37% versus
men 12%, p<0.001) were the most common
nutrition risk items for women from this
domain. In addition, there was a higher
prevalence of swallowing difficulties among
women compared to men (women 19%
versus men 10%, p=0.014).

Five-year survival models demonstrating

the relationship between SCREEN Il domain
scores and outcomes (all-cause hospital
admissions and all-cause mortality) for the
non-Maori participants are shown in Table 4.
There was no significant relationship between
SCREEN Il domain scores and all-cause
hospitalisations or mortality in both the
unadjusted and adjusted models.

Discussion

This study examined specific domains of
nutrition risk within the SCREEN Il tool in
relation to hospitalisations and mortality for
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Table 3: Survival models of SCREEN Il domain scores and outcomes (all-cause hospital admissions and all-cause mortality) at five years follow up of Maori participants,

unadjusted and adjusted models.”

Model 1: All-cause hospital admissions, five years follow-up

Independent variables Unadjusted model Adjusted model

HR 95% pvalue HR 95%Cl pvalue HR
SCREEN Il domain score: Weight Change 0.988 0.97-1.01  0.359 0.98 0.96-1.01  0.238 1.02
SCREEN Il domain score: Dietary Intake 0974 0.95-0.996  0.032 0.97 0.95-0.99  0.009 0.92
SCREEN Il domain score: Factors Affecting Intake ~ 0.998 0.98-1.02  0.857 1.01 0.98-1.04 0461 0.94
Age 1.01 0.98-1.04  0.622
Gender 1.07 091-1.25 0477

NZDep quintile

Education

Comorbidities

Previous hospital admission (12 months)
NEADL score

Notes:

1.01 0.95-1.08  0.724
0.94 0.80-1.11  0.505
1.05 1.02-1.08  0.006
m 1.06-1.17  0.0001
0.98 0.96-0.99  0.007

Model 2: All-cause mortality, five years follow-up
Unadjusted model

Adjusted model
95%Cl p value
0.93-1.07 0.863

95% Cl pvalue HR
0.96—-1.09 0.50 0.99
0.87-0.98  0.008 091 0.86-0.98  0.005
0.89-1.00 0.048 0.98 0.92-1.04 0.474

1.16 1.08-1.25 0.0001
1.66 1.09-2.54 0.019
1 0.93-1.33 0.255
1.07 0.68—1.64 0.777
1.10 1.01-1.31 0.021
1.17 1.03-1.31 0.0121
0.92 0.89-0.96  <0.0001

a: Regression analyses adjusted for age, gender, socioeconomic deprivation (NZ Dep index quintile), highest level of education, comorbidities, hospital admission in the 12 months prior to interview, and NEADL score. Cox proportion hazard
models for mortality and Prentice-Williams-Peterson counting process models for hospital admissions.

HR, Hazard Ratio, Cl, Confidence Interval, SCREEN Il, Seniors in the Community: Risk Evaluation for Eating and Nutrition, Version Il, NZDep, New Zealand Deprivation index, NEADL, Nottingham Extended Activities of Daily Living scale.

256 Maori and 399 non-Maori octogenarians.

Overall, 49% of Maori and 38% of non-Maori
participants were at high nutrition risk.
Similarly, in the Hawkes Bay region of New
Zealand, 63% of community-living older
Maori and 30% of non-Maori were found to
be at high nutrition risk,” supporting our
finding for a higher prevalence of nutrition
risk among Maori. Lower education has
previously been identified as a risk factor
for high nutrition risk in community living
older people* and, in the current study,
nearly twice as many Maori than non-Maori
had a primary-only level of education. Older
Maori tend to be more disadvantaged than
older non-Maori across all socioeconomic
indicators including education.” Nearly half
of Maori participants lived in the highest
quintile of socioeconomic deprivation.
Older single Maori, mostly women, have
the least material wellbeing,® which may

lead to low food security.?” Food has special
cultural significance for Maori. The impact of
colonisation has affected access to traditional
foods with limited availability of food species
and time to go out on the land, the sea and
the forest to harvest?® and may compromise
dietary quality.

For Maori, lower nutrition risk as measured
from the Dietary Intake domain was
independently related to reduced five-year
all-cause hospitalisations and mortality,
and lower risk from the Factors Affecting
Intake was significantly associated with
fewer all-cause hospital admissions. To our
knowledge, this is the first examination of
nutrition risk as it relates to three discrete
domains within SCREEN II. These unique
findings provide a focal point to improve
the nutritional status of Maori and prevent
poor health outcomes. Findings suggest that
prevention of nutrition risk among older

Maori by addressing dietary inadequacies
and overcoming barriers to consumption is
key to improving the health of this vulnerable
group. Previous studies among community-
living older adults in Alabama and Canada
have shown low nutrition risk is protective
against both hospitalisation® and mortality,”
similar to findings from this study. However,
current knowledge describing this particular
relationship for indigenous populations is
limited. The present study adds to the body of
evidence by demonstrating specific domains
of nutrition risk are related to all-cause
hospitalisation and mortality for Maori and
suggests strategies are needed to improve
food intake.

The Dietary Intake domain from SCREEN ||
largely reflects the adequacy of intake of
major food groups. Low intake of meat (or
meat alternatives) was the most commonly
identified nutrition risk item for three-

Table 4: Survival models of SCREEN Il domain scores and outcomes (all-cause hospital admissions and all-cause mortality) at five years follow up of non-Maori participants,

unadjusted and adjusted models.®

Model 1: All-cause hospital admissions, five years follow-up

Independent variables Unadjusted model Adjusted model

HR 95%(l pvalue HR 95%(l pvalue HR
SCREEN Il domain score: Weight change 0.989 0.97-1.01  0.232 0.99 0.98-1.01 0.399 0.96
SCREEN Il domain score: Dietary intake 0.984 0.97-1.00  0.079 0.98 0.96-1.00 0.061 0.96

SCREEN Il domain score: Factors affecting intake 0.991
Gender

NZDep quintile

Education

Comorbidities

Previous hospital admission (12 months)

NEADL score

Notes:

0.97-1.01 0329 0.99

0.97-1.01 0.166 0.97
121 1.07-1.36 0.004

1.02 0.97-1.07 0.466

0.94 0.84-1.04 0.283

1.06 1.03-1.09  <0.0001

1.07 1.03-1.12 0.008

1.00 0.98-1.02 0.994

Model 2: All-cause mortality, five years follow-up
Unadjusted model

Adjusted model
95%(l pvalue
0.94-1.04  0.618

95%(l pvalue HR
0.91-1.00  0.051 0.99
0.91-1.00  0.054 0.98 0.94-1.03 0.523
0.92-1.01  0.144 0.97 0.92-1.02  0.266
1.54 1.10-2.15 0.012
1.05 0.91-1.21 0.532
0.95 0.69-1.31 0.745
1.12 1.04-1.21 0.002
1.05 0.93-1.17  0.407
0.93 0.89-0.96  0.0001

a: Regression analyses adjusted for age, gender, socioeconomic deprivation (NZ Dep index quintile), highest level of education, comorbidities, hospital admission in the 12 months prior to interview, and NEADL score. Cox proportion hazard
models for mortality and Prentice-Williams-Peterson counting process models for hospital admissions.

HR, Hazard Ratio, CI, Confidence Interval, SCREEN II, Seniors in the Community: Risk Evaluation for Eating and Nutrition, Version Il, NZDep, New Zealand Deprivation index, NEADL, Nottingham Extended Activities of Daily Living scale.
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quarters of both Maori and non-Maori.
Similarly, low milk product intake was
identified in more than one-third of both
Maori and non-Maori participants. At least
one serving of meat or meat alternatives
and at least three servings of milk or milk
products per day are recommended in the
New Zealand Food and Nutrition Guidelines
for Healthy Older Adults.*' Inadequate intake
of these recommended food group items
may lead to adverse health outcomes, as
seen in the current study. Both meat and
milk products are important sources of high
biological value protein that help to support
the immune system and to preserve lean
mass with age.*® In LILACS NZ, lower energy-
adjusted protein intake was found to be
independently associated with hospitalisation
due to infection among older Maori*2 and,

in the Framington study, inadequate dietary
protein intake in older adults was associated
with an increased risk of falls.®

Nearly two-thirds of Maori and one-fifth

of non-Maori reported fewer than the
recommended five servings of fruit and
vegetables per day. As a key source of
antioxidants, fruit and vegetables have a
protective role in ageing,® and consumption
of at least one fruit and one vegetable serving
per day, as well as more than four servings
per week, has been associated with improved
ten-year survival rates among community
living older adults in France.*

Limiting or avoiding certain foods was

a common SCREEN |l risk factor item for
both Maori and non-Maori. Older people
who restrict foods have an increased risk

of developing malnutrition® and, among
Japanese community dwelling older adults,
a higher dietary variety has been associated
with higher lean mass, grip strength and
faster walking speed.®

For Maori, the Factors Affecting Intake
domain was significantly associated with all-
cause hospital admissions at five-year follow-
up. Eating alone was the key risk factor for
more than half of Maori women and one-third
of Maori men. Women are more likely to live
longer than their spouse and live alone than
men, resulting in fewer meals shared with
others.*” Companionship facilitates eating,
and those who eat alone have an increased
risk of poor nutrition compared to those
who eat with others.*** The recent loss of a
spouse, in particular, leads to a reduced food
intake.** Companionship and community

are integral to Maori culture and the concept
of manaakatanga ensures that food is

6 Australian and New Zealand Journal of Public Health

available to all.* Current New Zealand Food
and Nutrition Guidelines for Healthy Older
People recommend older adults take the
opportunity to eat with others.' Community-
based interventions oriented towards
improving the nutritional health for older
Maori need to consider the role of traditional
food practices, such as shared eating, that
may protect against nutrition risk. Effort is
needed to engage relevant community and
whanau (family) support to ensure older
Maori have food security and cultural food
practices are met. There is potential for Maori-
led strategies such as mobile food delivery
services, outreach clinics and community
group support to build on existing programs
(such as led by the Rauawaawa Kaumatua
Charitable Trust) that aim to enhance the
quality of life and wellbeing of Kaumatua
(older Maori).*' Specifically, the ‘Senior Chef’
program for older adults is a successful model
that facilitates both community support, the
development of important practical skills and
sharing of meals to improve the nutritional
health of those who are vulnerable.*?

Limitations

There are limitations to this study. Firstly,
SCREEN Il has been validated among older
non-Maori only. Variability in interpreting
certain SCREEN Il items by Maori and non-
Maori has been noted, for example, when
using “puddings”as a prompt to describe
nutrition supplements.' Traditional foods and
practices are particularly important among
older Maori** and approximately 1-2% of
Maori consume traditional foods.?® Maori
have a holistic view of health and the use of
generalised measures in this study (SF-12,
GDS-15, and NEADL) for both Maori and non-
Maori may be a further limitation. Moreover,
this highlights a requirement for Indigenous-
specific measures to be developed by
Indigenous peoples.

Implications

This study demonstrates significant

potential for poor health outcomes among
community-living older Maori at nutrition
risk. The Australian and New Zealand Society
for Geriatric Medicine position statement

on undernutrition and the older person®
highlights the importance for older people to
be screened and assessed for undernutrition.
Although nutrition screening provides a
simple and effective way to identify those at
risk and reverse dietary depletion,” routine

© 2018 The Authors

nutrition screening is not performed in the
general practice setting and, among general
practices in Australia, time constraints are

a key barrier.* Further work is needed to
raise awareness among primary health
professionals and foster partnerships with
local Maori community organisations.
Interventions to improve the nutrition status
of older Maori need to be based on a holistic
Maori worldview. Indeed, the importance

of language and culture and being able

to access traditional foods are associated
with lower nutrition risk in older Maori.?* A
multifaceted approach, including education
of the health workforce, may be needed to
ensure culturally appropriate food practices
are met.
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