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data
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Abstract

Background: Obesity is a well-established risk factor for multi-morbidity and disability among older adults in the
community and acute care settings. However, nursing home residents with body mass index (BMI) below 18.5 kg/
m? and above 25.0kg/m? have been understudied. We examined the prevalence of multi-morbidity and disability in
activities of daily living (ADL) by BMI category and further investigated the association between BMI, multi-morbidity,
and disability of ADL in a large cohort of older adults in nursing homes in New Zealand.

Methods: A retrospective review of nursing home residents’data obtained from the New Zealand International Resi-
dent Assessment Instrument national dataset from 2015 to 2018. One hundred ninety-eight thousand seven hundred
ninety older adults (>60years) living in nursing homes were included. BMI was calculated as weight in kilograms (kg)
divided by height in meters squared (m?). Multimorbidity was defined as the presence of >2 health conditions. The
risk of disability was measured by a 4-item ADL self-performance scale. The prevalence ratio (PR) of the association
between BMI and multi-morbidity and between BMI and disability in ADL was assessed using Poisson regression with
robust variance.

Results: Of the 198,790 residents, 10.6, 26.6, 11.3 and 5.4% were underweight, overweight, obese, and extremely
obese, respectively. 26.4,31.3 and 21.3% had one, two and three disease conditions, respectively, while 14.3% had four
or more conditions. 24.1% could perform only one ADL, and 16.1% could perform none. The prevalence of multi-mor-
bidity increased with increasing BMI, whereas mean disability in ADL decreased with increasing BMI. The risk of multi-
morbidity was higher for the overweight (PR, 95%Cl: 1.03, 1.02-1.03) and obese (PR, 95% Cl: 1.07, 1.06-1.08) compared
to normal weight after controlling for age, sex, ethnicity, and region. BMI was inversely associated with mean ADL; {3,
95% Cl for overweight (— 0.30, — 0.32, —0.28) and obese —0.43, — 0.45, — 0.40 compared to normal weight.

Conclusion: Being underweight was associated with a decline in the performance of ADL in nursing home residents.
In contrast, being overweight and obese positively affected functional performance, demonstrating that the obesity
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paradox plays an important role in this population. The observed associations highlight areas where detection and
management of underweight and healthy aging initiatives may be merited.

Keywords: Activities of daily living, Aged care, Body mass index, Multi-morbidity, Nursing home, Obesity, Older

adults, Residents

Introduction

There is an increasing prevalence of obesity amongst
older adults globally and within New Zealand; obe-
sity rates in 65—74-year-olds and 75years and older are
estimated to be 38.3 and 26.5%, respectively [1]. Studies
conducted among older adults, mainly in acute hospital
and community settings, suggest that an increase in body
mass index (BMI) and being older (>65years) predis-
posed an individual to multi-morbidity [2, 3], cardiomet-
abolic comorbidity [4, 5] and decubitus ulcers [6]. Other
studies have reported that overweight and class I obese
(BMI 30-34.9 kg/m?) among older adults have some pro-
tection against comorbidity [7, 8] and myocardial infarc-
tion [9]. Despite the prevailing inconsistencies, research
involving the aged population has predominantly focused
on the effect of BMI on mortality. It has paid limited
attention to other measures of health, such as the effect
of BMI on disability [10] and activities of daily living
(ADLs).

The effect of BMI categories on disability in older pop-
ulations is poorly understood. Longitudinal [10-14] and
cross-sectional [15-18] studies involving community-
dwelling adults (>65years) found obesity to be an inde-
pendent risk factor for functional disability. In contrast,
studies focusing on older adults (> 60years) in nursing
home residents [19-21] and one study of community-
based older adults aged >80years [22] reported that a
higher BMI significantly decreases the risk of disability in
ADL. The controversy in findings may be linked to age,
setting, health and nutritional status [18, 23]. Kaiser et al.
[20] report that the controversial relationship between
normal and low BMI ranges and functional status might
apply specifically to nursing home residents and not
independently living older adults.

Previous research has been limited to the acute hospi-
tal setting and community-dwelling older adults, mainly
in North America [10, 24], Europe [11, 14], and Asia [12,
13, 22]. As a result, there remains a paucity of evidence
on the prevalence of BMI categories and their associa-
tion with ADL disabilities and multi-morbidity in nursing
homes in general. Furthermore, the few studies that have
examined these relationships in nursing homes have been
limited by small sample sizes (< 300), estimating BMI by
self-report, and captured only a subset of BMI categories
(i.e, BMI>28kg/m?). We designed a study to address
these limitations. Our study analysed data across the

entire spectrum of BMI, from underweight to extreme
obesity. It utilised objectively recorded InterRAI data
from rest home residents aged 60years and above in New
Zealand. The study’s objective was to determine the prev-
alence of multi-morbidity and disability of ADL by BMI
category and assess the association between BMI, multi-
morbidity, and disability of ADL in older adults in nurs-
ing homes in New Zealand. As obesity, multi-morbidity
and ADLs depend not only on BMI but also on age, sex,
and ethnicity; we controlled for these factors.

Methods

Participants

For this retrospective study, resident data were obtained
from the New Zealand International Resident Assess-
ment Instrument (InterRAI) national dataset from 2015
to 2018. This data reports on care provided to all resi-
dents in nursing homes in New Zealand who consented
to have their anonymised data available for research pur-
poses; consent rate for our study dataset was 81.5%. All
residents are required to have a long-term care facility
assessment completed every 6 months, or when a signifi-
cant change in health has occurred as part of a mandated
nationally standardised assessment [25]. In total, 224,200
residents aged 60years and over were included in the
dataset.

Data collection

The interRAI-LTCF assessment tool

The datasets used for defining outcome measures are
based on the New Zealand version of the interRAI-Long
Term Care Facility tool [26]. This tool includes the fol-
lowing outcome measures: Activities of Daily Living
(ADL) scales, ADL self-performance hierarchy, Aggres-
sive Behaviour Scales, Cognitive Performance Scale,
Depression Rating Scales, Body Mass Index (BMI), Com-
munication Scale, Pain Scale and Changes in Health,
End-Stage Disease, Sign and Symptoms (CHESS score)
[27]. Together, the interRAI tool contains more than 350
variables that include social, demographic, medical (e.g.,
disease diagnosis), care programs and medications. The
dependent variables used to inform this study’s analysis
are scores of ADL, BMI, and disease diagnosis. The inter-
RAI assessments are completed by health professionals
for whom assessment forms part of their scope of prac-
tice, hold a current annual practicing certificate, have
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completed the InterRAI assessor training course, and
are endorsed as competent for the relevant assessment
instrument [28]. Are routinely re-tested to ensure that
high-quality assessment is maintained [25]. The above
measures ensure that the interRAI-LTCF records repre-
sent a robust data set regarding the older adults in New
Zealand.

Definitions and outcome measures Disability was
assessed using an internationally validated instrument
that measures ability in ADL to assess physical func-
tion. The 4-item ADL self-performance scale measures
personal hygiene, locomotion/movement, toilet use, and
eating. A potential difficulty for each of the four items
was scored from 0 (independence or no functional dif-
ficulty) to 4 (total dependence). The scale categorizes
ADL according to the stage of disability that a person had
reached: supervision required, limited assistance, exten-
sive assistance required, maximal assistance required,
dependent and totally dependent [29, 30]. We defined
disability in ADL as participants identified as depend-
ent in all ADL categories (personal hygiene, locomotion/
movement, toilet use, and eating). We created a binary
dependent variable for the Poisson regression analysis
(1=Disability in ADL; 2 =Not disabled in ADL).

Multimorbidity was defined as having two or more
chronic diseases. Body mass index (BMI), as defined
by World Health Organization [31], was calculated as
weight in kilograms (kg) divided by height in meters
squared (m?). BMI was further categorized into under-
weight (< 18.5kg/m?), normal weight (18.5 to 24.9 kg/m?),
overweight (25.0 to 29.9kg/m?), obese (30.0 to 39.9kg/
m?) and extremely obese (>40.0g/m?) [31].

Statistical analysis

The InterRAI aggregated data contained the following
fields: age, sex, ethnicity underlying chronic conditions,
BMI, and ADL self-performance hierarchy scores. Each
de-identified individual-level observation had a unique
identifier created specifically for this dataset. The unique
identifier enabled the linkage of all data to be aggregated
while protecting older adults’ identities. The study popu-
lation characteristics were expressed as the number and
proportion of participants for categorical variables and
means with standard deviation (SD) for continuous vari-
ables. The prevalence of individual conditions and multi-
morbidity were reported as a percentage of participants
affected. Prevalence ratios (PR) and 95% confidence
intervals (CI) were calculated using Poisson regres-
sion with robust variance [32] to assess the associations
between BMI and disability in ADL and multi-morbidity.
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Two adjusted models were constructed: Model 1 adjusted
for age and gender, and Model 2 combined model 1 with
ethnicity (European, Maori, Asian, Pacific, and other)
and District Health Board (DHB) region (Central, Mid-
land, Northern, South Island). The associations between
BMI and disability in ADL and multi-morbidity were
further stratified by age groups (60-69years, 70-79 years,
80-89years and >90vyears). For a sensitivity analysis, a
linear regression model was fitted to assess the asso-
ciation between BMI and ADL using scores of ADL
(0=independent to 6 =total dependent).

Results

Background characteristics and body mass index

Of the 224,200 resident records obtained, 3859 records
were excluded because residents were under 60years, age
was unknown, or had missing information on BMI, eth-
nicity, DHB region or ADL hierarchy. Thus, the final sam-
ple size was 198,790 resident records. Table 1 presents
the results of the background characteristics and BMI
of the residents. 74.4% were 80years and over, female
(66.1%), and European (90.5%). Among the records stud-
ied, less than half (n = 83,285, 41.9%) had normal weight.
Of these 198,790 resident’s records, 10.6% were under-
weight, 29.4% were overweight, 16.3% were obese, and
1.7% were extremely obese.

A significant relationship was found between age
and BMI (X? =12,054.69, df=12, p =<0.001); the pro-
portion of underweight and normal weight increased
with increasing age, and conversely, the proportion of
overweight, obese, and extremely obese reduced with
increasing age. For example, obese and extremely obese
decreased from 36.1% in the 60—69years to 9.4% in the
90 and over age groups. A meaningful association was
found between gender and BMI (X? =3606.98, df=4,
p =<0.001), the proportion of underweight females was
2.5 times greater than that of males, but men were more
highly represented in the overweight category. The gen-
der proportions were similar for normal weight, obese
and extremely obese BMI groups. Ethnic groups had dif-
ferent patterns with respect to BMI. The proportion of
underweight and normal weight was significantly higher
(68.1%) among those who identified as Asian. Propor-
tions of obese and extremely obese were higher (34.7%)
for Maori ethnicities than all other ethnic groups, whose
proportions ranged from 6.9% for Asians to 28.5% for
Pacific people. Although statistically different, the pro-
portions by region indicate a similar BMI mix.

Disability in activities of daily living among older adults

in nursing homes

The prevalence and distribution of ADL hierarchy by
demographic characteristics and BMI is presented in
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Table 1 Background characteristic by body mass index among older adults in nursing homes
Variables Total Proportion of BMI X% df P-value’
Frequency Total % Underweight Normal Overweight Obese Extremely
(N =198,790) (n=21,109) weight (n=58,543) (n=32,490) obese
10.6% (n =83,285) 29.4% 16.3% (n =3363)
41.9% 1.7%
Age, %
60-69 11,840 6.0 7.1 27.8 29.0 293 6.8 12,054.69;12  <0.001
70-79 38,949 19.6 7.1 338 315 24.0 3.6
80-89 89,321 449 99 42.0 309 16.1 1.1
>90 58,680 295 14.7 49.9 26.1 9.1 03
Gender, %
Men 67,477 339 55 40.8 346 17.6 1.5 3606.98; 4 <0.001
Women 131,313 66.1 133 42.2 268 15.7 1.8
Ethnicity, %
European 179,874 90.5 108 424 294 159 1.5 34075816 <0.001
Maori 8459 43 4.7 29.0 316 294 53
Asian 5039 25 18.1 50.0 249 6.6 03
Pacific 3369 1.7 53 340 322 24.5 40
Other 2049 1.0 8.1 436 319 15.0 15
DHB region, %
Central 39111 19.7 11.0 411 295 16.5 19 547.37;12 <0.001
Midland 40,665 205 104 40.3 299 17.6 1.8
Northern 59,208 29.8 1.8 440 283 143 1.6
South Island 59,806 30.1 94 414 303 174 1.6

BMI Body mass index
¥ P-values based on Pearson Chi-square test

Table 2. The prevalence of disability showed that about
a quarter of residents were independent, whereas 16.2
and 17.7% required supervision and limited assistance in
performing ADL, respectively. Maximal assistance was
needed by 8.1%, whereas 16.3% were dependent and 5.2%
were totally dependent.

Age was significantly associated with disability in
ADL (X? =811.41, df=18, p =<0.001); the propor-
tion who were independent decreased with increasing
age, whereas the proportion who were totally depend-
ent decreased across age groups. Total dependence
was higher among women (5.8%) as compared to men
(4.2%). Total dependence in ADL was highest among
the Pacific ethnicity (11.1%) and lower among the
Maori (6.6%) and European ethnicities (5.0%). Total
dependence in ADL decreased across the categories
of BMI; 11.5, 1.8 and 0.6% among the underweight,
obese, and extremely obese, respectively. On the other
hand, the proportion of adults independent in ADL
was highest among obese (29.0%) followed by the
extremely obese (28.3%) and lowest among the under-
weight (16.1%).

Multi-morbidity among older adults in nursing homes

The proportion of older adults with 2 or more
chronic conditions was highest (69.5%) among adults
70-79years and lowest (63.7%) among adults 60-69 years
(Table 3). The 5 most common chronic diseases were
heart disease (36.4%), dementia (35.6%), depression
(24.3%), stroke (23.2%), and diabetes mellitus (19.3%).
However, the most common primary diagnosis at the
time of admission was dementia (25.9%). Men were
more likely (68.9%) to have two or more disease con-
ditions compared to women (61.6%), (X* =1183.29,
df=2, p =<0.001). A significant relationship was
found between ethnicity and the number of disease
conditions among older adults (X? =287.89, df=8,
p =<0.001), with multi-morbidity being highest (70.5%)
for Maori ethnicity and lowest (64.1%) for Asian eth-
nicity. An association was found between increasing
BMI and the number of disease conditions among resi-
dents (X* =979.25, df=8, p =<0.001). The number of
older adults with two or more conditions was 59.6, 65.5
and 70.7% among the underweight, overweight, and
extremely obese, respectively.
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Table 3 Number of chronic disease conditions among older adults in nursing homes
Variables Number of chronic conditions X% df P-value¥
None (n =13,130) One (n =52,432) Two or more?
7.4% 28.5% (n=133,228)
64.1%
Age, %
60-69 6.5 29.8 63.7 3511.11;6 <0.001
70-79 4.6 259 69.5
80-89 59 271 67.1
>90 11.6 323 56.0
Gender, %
Men 55 256 68.9 1183.29;2 <0.001
Women 83 30.1 61.6
Ethnicity, %
European 7.5 28.7 63.8 287.89; 8 <0.001
Maori 4.2 253 70.5
Asian 95 29.1 614
Pacific 4.8 28.1 67.0
Other 6.3 316 62.1
BMI, %
Underweight 9.3 311 596 979.25;8 <0.001
Normal 79 303 61.8
Overweight 6.8 276 65.5
Obese 57 24.7 69.6
Extremely obese 6.0 234 70.7

¥P-Value based on Pearson chi-square
@ Multi-morbidity

Association between BMI and multi-morbidity

and disability of ADL

The association between BMI and multi-morbidity (in
comparison with zero/one condition) is presented in
Table 4. The results show no significant differences in
multi-morbidity among the various categories of BMI in
the crude and adjusted models. The proportion of multi-
morbidity was marginally higher among the extremely
obese (PR, 95% CI: 1.02, 1.01-1.03), but the effect was
attenuated when the model was adjusted for age, gender,

ethnicity, and region. In a stratified analysis, the preva-
lence ratio for multi-morbidity was 10% lower among the
extremely obese compared to the normal weight of adults
>90vyears (PR, 95% CI: 0.90, 0.83—0.98).

As shown in Table 5, BMI was inversely associated with
disability (being dependent) in ADL. As compared to
normal weight, overweight (PR, 95%CI: 0.58, 0.55-0.61),
obese (PR, 95%CI: 0.29, 0.27-0.31) and extremely obese
(PR, 95%CI: 0.10, 0.07-0.15) had lower prevalence ratios
for disability in ADL. In contrast, being underweight

Table 4 Prevalence ratios (95% Cl) for the association between body mass index and multi-morbidity

Body mass index N Crude Model 1 Model 2

PR (95% Cl) p-value PR (95% Cl) p-value PR (95% Cl) p-value
Underweight 21,109 0.99 (0.98,0.99) <0.001 0.99 (0.99, 1.00) 0.001 0.99 (0.99, 1.00) 0.002
Normal (ref) 83,285 1.00 1.00 1.00
Overweight 58,543 1.01(1.01,1.02) <0.001 1.01 (1.00, 1.01) 0.001 1.00 (1.00, 1.00) 0.006
Obese 32,490 1.02 (1.02, 1.03) <0.001 1.01(1.01,1.02) <0.001 1.01(1.01,1.01) <0.001
Extremely obese 3363 1.02 (1.01,1.03) <0.001 1.00(1.00,1.01) 0.395 1.00(0.99, 1.01) 0.783

Model 1: Adjusted for age and gender; Model 2: Model 1+ ethnicity and DHB region

PR Prevalence ratio, Ref Reference, N Number of respondents
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Table 5 Prevalence ratios (95% Cl) for the association between body mass index and disability in ADL
Body mass index N Crude Model 1 Model 2

PR (95% Cl) p-value PR (95% Cl) p-value PR (95% Cl) p-value
Underweight 21,109 1.83(1.75,1.91) <0.001 1.80(1.72,1.89) <0.001 1.81(1.73,1.90) <0.001
Normal (ref) 83,285 1.00 1.00 1.00
Overweight 58,543 0.58(0.55,0.61) <0.001 0.56 (0.53,0.58) <0.001 0.55(0.53,0.58) <0.001
Obese 32,490 0.29(0.27,0.31) <0.001 0.25(0.23,0.27) <0.001 0.25(0.23,0.27) <0.001
Extremely obese 3363 0.10(0.07,0.15) <0.001 0.07 (0.05,0.11) <0.001 0.07 (0.05,0.11) <0.001

Model 1: Adjusted for age and gender; Model 2: Model 1 + ethnicity and DHB region

PR. Prevalence ratio, Ref Reference, N Number of respondents

was associated with higher PR for disability in ADL (PR,
95%CI: 1.83, 1.75-1.91). This association was not altered
after controlling for age, gender, ethnicity, and region. In
a stratified analysis, an inverse association between BMI
and disability in ADL was similarly observed amongst all
age groups. In a sensitivity analysis, a linear regression
model fitted using scores of ADL shows a 0.58 increase
in ADL scores for the underweight compared to adults
who were normal weight. On the other hand, overweight,
obesity and extreme obesity were inversely associated
with ADL scores.

Discussion

We examined the prevalence of obesity and its impact
on multi-morbidity and disability in ADL in a sample of
older New Zealanders aged >60years living in nursing
homes. Consistent with previous studies [3, 7, 33], we
found more than 60% of the adults to have multi-mor-
bidity of chronic diseases. Of the studied population,
75.4% were at various stages of disablement. Independ-
ence in daily living activities was related to weight.
Those who were overweight and obese were more
independent than those who were underweight. This
finding contributes to the ongoing discussion of the so-
called ‘obesity paradox; indicating, against the expecta-
tion, that overweight and obesity seems to decrease the
risk of functional decline.

A growing number of studies have addressed the rela-
tionship between the weight of older adults and the risk
of disability in activities of daily living [23]. These stud-
ies have suggested that the relationship between BMI and
disability in ADL is linear. In addition, studies conducted
in nursing homes have demonstrated that being over-
weight or obese is associated with better functional status
[19, 20] than those considered underweight and normal
weight [21]. Based on a nationally representative sample
of older adults in nursing homes, our study corroborates
this relationship. However, we have used data across the
entire spectrum of BMI, from underweight (BMI < 18kg/

m?) to severe obesity (BMI >40kgm?) and demonstrate
a non-linear relationship between BMI and disability in
ADL, with the highest risk of disability being identified
among underweight older adults.

Underweight has been considered one of the most
critical components of the frailty index [34]. It may
represent a higher prevalence of malnutrition or a
decrease in muscle mass, resulting in decreased physi-
cal strength [35]. In addition, unintentional weight loss
may indicate underlying health problems such as can-
cer or swallow difficulties [36, 37]. The observed asso-
ciation could be due to reverse causality; disability may
cause underweight through eating difficulties and chal-
lenges in cooking or obtaining foodstuffs, as reported
among community-dwelling older adults [38, 39].
This, however, might not be the case in nursing homes
where food, and support to eat it, are provided. There-
fore, more attention should be paid to institutionalised
older adults’ nutritional status and activity levels when
studying the association of BMI and ADL. Guidelines
on weight management based on data from community-
dwelling older adults and younger adult populations
should not routinely be adopted for the underweight
older adult in nursing homes as there is a lack of evi-
dence to support the practice.

The findings of our study further suggest that the liv-
ing setting of older adults may make a difference in the
reported relationship between BMI and the functional
status of older adults. Studies conducted in community
settings have identified higher BMI as a risk for func-
tional decline [11-13, 16, 22, 24]. Our findings are not
consistent with the above conclusions. However, they
support an emerging trend identified among studies con-
ducted in nursing homes that overweight and obesity
have a protective effect [19-21]. The apparent difference
could be attributable to the differences in the functional
background of older adults in the nursing home and com-
munity settings [20]. Nursing home residents are a par-
ticular group of older individuals with severe functional
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limitations. How and why being overweight and obese in
residential care settings needs to be better understood.

Lastly, differences in study design and the measure-
ment of ADL may account for the findings. For example,
studies conducted in nursing homes have mainly been
cross-sectional [19, 21], compared to the longitudinal
studies [10-13] among community-dwelling partici-
pants. The latter has reported that high BMI is a risk for
ADL disability. Increased BMI (obesity), when assessed
at any given timepoint, is associated with less disabil-
ity than normal or lower BMI, but when examined over
time, a higher BMI becomes a predictor of significant
risk of ADL decline over 4—8years. Thus, longitudinal
designs in nursing homes studies might help predict
functional decline in an older adult’s life. In addition, pre-
vious studies have exclusively relied on either the Barthel
[18, 20, 21] or Katz [12, 19, 40] scales to measure ADL.
These instruments were developed several decades ago
to assess function by direct observation of the perfor-
mance of patients undergoing rehabilitation for muscu-
loskeletal conditions [41, 42]. However, except for Kaiser
et al. [20], all studies measuring functional status as an
outcome in older adults in the community and nursing
homes relied on self-report. Thus, these studies are lim-
ited by responder bias as only those who could compre-
hend complete instruments participated. Our study used
direct observation by a clinician over a 3 day ‘look back’
timeframe utilising a standardised framework for calcu-
lating the ADL score [43].

Implications

The current study’s results imply that the burden of
increased disability in nursing homes rests with the
underweight older population. Given that dementia is the
most common primary diagnosis on admission, particu-
lar attention needs to be given to reducing any further
weight loss and where possible supporting weight gain.
This is important in the planning of care and resources.
There is an immediate need for policy-makers and prac-
titioners to be aware of and apply appropriate interven-
tions for underweight nursing home residents. The care
challenges associated with older adults with obesity
were established [44]. However, little is known about the
underweight and their experience; suggesting that the
healthcare sector may be unprepared to address the care
needs associated with declining abilities in ADLs. Further
research on the care needs of this population is required.

Strengths and limitations

This study should be interpreted with consideration of
its limitations. We utilised a large national database of
adults in nursing homes. The use of fixed BMI cutoff
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points for all ages might result in “differential misclassi-
fication bias” due to the reduction in body fatness with
age resulting in reduced sensitivity of BMI cutoff points
[45]. This could lead to an inaccurate estimation of the
increase in the prevalence of obesity with age and the risk
of chronic diseases associated with BMI [45] Similarly,
the high prevalence of osteoporosis and kyphosis in older
adults, particularly those over 80years old, could overes-
timate BMIL

We relied on BMI as a metric for adiposity in the study.
However, we acknowledge that the inherent limitations
of BMI may confound the true association between obe-
sity and functional decline. For example, BMI does not
account for the fat distribution and body composition or
distinguishes between lean and fat body mass [46, 47].
Therefore, future studies should also use other metrics
such as waist circumference, which may help elicit the
role of central or visceral accumulation of fat, contribut-
ing to disabilities in nursing home residents.

Conclusion

Close to half of the New Zealand nursing home residents
had moderate to severe obesity. A high percentage lived
with multi-morbidity of chronic diseases and at various
stages of disablement. Being underweight was associated
with a decline in the performance of ADL. In contrast,
being overweight and obese had positive effects on ADL,
confirming that the obesity paradox plays a vital role in
this population. Detection and management of under-
weight in nursing home residents could prevent a decline
in ADL. A study that explores the impact of nutritional
status, nutrition intake and body composition among
nursing home residents is recommended.
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