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Abstract

The Minimum Data Set (MDS), a Health Care Financing Administration (HCFA)-
mandatcd resident assessment system used in community nursing homes, is potentially useful to
assess nutntional status. Qur study had two purposes: (1) To comparc anthropometric measures
of nutritional status available in the MDS (weight and body mass index) to other anthropometric
and bioclectric measures of nutritional status, not available on the MDS and (2) to evaluate the
associations of MDS-measured clinical characteristics of nursing home residents with
anthropometric and bioelectrical measures of lower nutritional status and higher nutritional
status, defined as measures in the 25th percentile and below, and 75th percentile and above,
respectively. The measures studied were: body weight, body mass index (BMI), mean arm
muscle circumference, percent body fat and fat frec mass. Data were from a sample of residents
of an academic long term care facility (n=186, mean age 89.9 + 5.6 years, 75% female). MDS
cvaluations were done simultancously with the anthropometric/bioelectrical measures. Results
were: (1) MDS measures of weight and BMI were significantly correlated with all the
anthropometric and bioelectrical measures of nutritional status in women, and most measures in
men; (2) Some MDS variables, including poor oral intake and advanced cognitive decline, were
significantly associated with at least two anthropometric/bioelectrical measures of lower
nutritional status; and (3) complaints of hunger were significantly associated with at least two
anthropometric/bioclectrical measures of higher nutritional status. Results suggest: (1) Weight
and BM], available on the MDS, are correlated with other measures of nutritional status not
available, and (2) MDS clinical variables are associated with measures of lower and higher
nutritional status, and may be useful to identify patients at nutritional risk.

Key Words: undemutrition, overnutrition, nutritional status, long term care
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Undernutrition in nursing home residents is an important clinical and public heaith
problem. Malnourished residents are likely to experience worsening of their chronic conditions
and function, increased infection rates, poor wound healing and pressure ulcers [1-5]. Several
studies have found that they also have a higher risk of hospitalization and mortality [6-8].

It 15 not known whether it is possible to improve nutritional status in some or all
undemourished nursing home residents, or whether such improvement would lead to improved
functional status, decreased hospitalizations, or decreased mortality. Such improvements are
complicated by the intertwining of poor nutritional status and chronic illness and poor functional
status. A recent randomized trial in frail elderly nursing home residents found that multinutrient
supplementation without exercise did not improve frailty or muscle weakness [9]. However,
observational research suggests that nutritional status may independently affect resident
outcomes [6,7,.10-12] and that some of the risk factors for development of poor nutritional starus
may be modifiable [13,14,15).

Much less is known about obese nursing home residents. Some anthors have described
characteristics of residents with overnutrition (16], and outcomes have only occasionally been
addressed (2). In community-dwelling clders, obesity is associated with increased disability and
mobility impairment [17], outcomes potentially relevant to nursing home residents as well.

The Minimum Data Set (MDS) may be useful to study the nutritional status of nursing
home residents and how it affects clinical status and health services utilization. The MDS is the
assessment instrument that constitutes the core of the Resident Assessment Instrument (RAI)
system used in virtually all US community nursing homes [18]. Several papers have documented
the inter-rater reliability of MDS items, including the level of agreement between research teams
and staff nurse assessors [18,19,20,21]. The MDS allows the uniform collection of resident
clinical information longitudinally, and that information can be linked to data concemning hcalth
services utilization and mortality. However, before the MDS is used for such evaluations, it is

important to assess the validity of an MDS assessment of nutritional status. Although there is no
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defined “gold standard™ measure of nutritional status in older adults against which MDS
measures can be compared, it is possible to assess two measures of validity. First, we can study
how resident clinical characteristics measured by the MDS are associated with several different
biomedical measures of nutritional status (convergent validity), and secondly, we can study how
the anthropomorphic measures of nutritional status that are available on the MDS, the weight and
the body mass index (BMI, or weight comrected for height) are associated with both other MDS
clinical characteristics and other biomedical and anthropometric measures of nutritional status
(construct validity). Therefore, we designed a study to compare the associations of MDS-
measured resident characteristics hypothesized to affect nutritional status, with anthropometric
and bioelectrical impedance asscssments (BIA) of body composition.
Subjects and Methods

This study was a cross-sectional observational study of a sample of residents in a large
long term care facility (Hebrew Rehabilitation Center for the Aged or HRCA) affiliated with an
academic medical center in Boston. This facility has multiple levels of care, with residents
ranging from functional to very debilitated. The study sample (n=186) was a stratified
probability sample selected to reflect the clinical diversity of the residents of the facility.
Informed consent was obtained from the residents or their responsible party. The study was
approved by the Institutional Review Board of the HRCA.
MDS-Measured Clinical Characteristics

The MDS was administered to all study subjects by a rescarch nurse. As always with the
MDS, all sources of information about the residents were used, including the resident, the
nursing staff, the medical record, and the family. The resident characteristics of interest were
those which have been shown in other studies [13] or would be expected clinically to affect
nutritional status. These included: (1) eating-related characteristics, such as dentition, ability to
chew and swallow, oral intake, and feeding dependency; (2) functional characteristics (Activities
of Daily Living, or ADL’s); (3) cognitive performancc and behavioral problems; (4) affective

status; and (5) chronic and subacute conditions (recent urinary tract infection, presence of
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pressure ulcers). MDS measures of these clinical characteristics were analyzed either as single
item or composite measures. Oral and dental problems were considered present if MDS
variables indicated any of the following problems: presence of mouth pain, presence of broken
teeth, or gum inflammation. Chewing and swallowing problems were assessed by the
corresponding MDS questions. Functional characteristics were measured by summing the level
of dependency in ADLs, excluding eating dependency, which was evaluated scparately. ADL
dependency was further categorized into a two-level variable for severe dependency vs.
otherwise. Severe dependency was defined as being very dependent or totally dependent in those
ADL measures considered the “late lost™ functions, including bed mobility, transfer and toilet
usc [22]. Cognitive performance was measured by the cognitive performance score (CPS) [23].
This scalc combines five MDS cognitive items into a multilevel variable (0-6) that has been
validated against the Mini Mental Status Examination (MMSE) [24] and Test for Severe
Impairment (TSI) [25]. CPS Levels 5 and 6 arc distinguished by eating dependency (evaluated
separately in this study), so they were combined. In this study we further categorized the CPS
into a two level variable for severe impairment (levels 4 and 5) vs. otherwise. Affective status
was measured by a vanable indicating presence or absence of depressed behaviors, such as
“crying”, "thinks about death”, and "stays in room.” Behavioral problems were considered
present if any one of the following behaviors were present daily: wandering, verbal abuse,
physical abuse, inappropriate behavior; or if hallucinations/delusions were noted. All other
measurcs were single items taken directly from the MDS. Data on all MDS measures were
available on all but one of the 186 study subjects.

The MDS also measures height and weight, and specifies how they are to be measured
(“Measure after voiding, before meal, with shoes off, and in nightclothes.™) [18). Weight and
height are measured in pounds and inches. Height is measured on all new residents, and then
once a year. Weight is measured on all new residents and then once a month. The MDS research
nurse measured height and weight if possible, regardless of the time period, but took weights
from the chart if they were within onc month and the resident could not be weighed by one
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person. If there was no height within one year, and measured height could not be obtained, the
MDS nursc did not record historical height. The scale availablc on the clinical floor was used,
along with the attached rod to measure height. No special calibration was done. Of the 186
study subjects, height was obtained only on 86, and weight on 181. Therefore, an MDS-BMI
could be calculated (see appendix for formula) on only 86 residents.

In this study. discase diagnoses for each subject were specificd by the personal physicians
of the smdy subjects, using a standardized checklist. We evaluated chronic diseases and
conditions present in 5% or more of the study subjects for their associations with measures of
nutritional status.

No biochemical measures were consistently available for study subjects, so they were not

considered in our study.

Anthropometric/BIA Measures of Nutritional Status

Anthropometric/BIA measures of nutritional status were obtained by a separate
nutritional research tcam (NRT); the same team obtained all mcasurecments. Measurements were
made on the right side of the body with residents in the seated or supine position. Weights and
BIA measurements were obtained in the morning with the resident fasting, wearing light indoor
clothing and no shoes. Standard technique was followed for anthropometric measures (Chumlea,
20). The measures obtained were body weight, height , knee height, triceps skin fold (TSF), mid-
arm circumfcrence (MAC), and bioelectrical impedance(BIA) [26-28). A specially calibrated
scale was uscd for weights, and knee height was measurcd by a Ross anthropometer (Columbus.
Ohio). Standing height was mcasured by having the resident stand against a flat wall in stocking
feet, marking where the top of the head meets the wall with a lucitc plane held parallel to the
floor, and then measuring that vertical distance to the nearest millimeter with a flexible tape
measure. From these measures we calculated body mass index (BMI), mean arm muscle area
(MAMA), predicted height from knee height [29-31], percent body fat (%BF), and fat free mass
(FFM) using gender-specific prediction equations when indicated [26,27]. (The equations used
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are provided in the appendix). No anthropometric measure collected by the NRT was obtained
on every study subject. Of the 186 subjects, body weight was obtained on 165. TSF and MAC
were obtained on 166, BIA on 143, knee height on 155, and height on 113. (The MDS research
nurse obtained height only on 86 residents because she worked alone and could not adequately
stabilize the frailest residents. Two members of the NRT performed anthropometric
measurements on frail residents). Because so few sample residents had height measured by the
NRT, a prediction equation for height, based on knee height, [30] was derived for our sample for
males and females separately. using data from the 76 women and 37 men who had both
mcasured. This predicted height was used for those 55 residents who had only knee height
available. For those 113 who had measurcd height available, measurcd height was used. To
maximize sample size, this combined height variable was used for all calculations and analyses
that required height. However, we also ran all analyses described below using predicted height
from knee height for all 155 residents. The results were not different, and reported results used
the combined height variable, i.e., measured height when available and predicted height when
necessary.

We evaluated seven different anthropometric/BIA measures of nutritional status for their
associations with MDS measured clinical characteristics. Specifically, we studied which
characteristics were associated with a resident's presence at or below the 25th percentile on any
anthropomctric measure, or at or above the 75th percentile on any anthropometric measure. The
anthropometric/BIA measures studied were body weight and BMI from both the MDS research
nurse (MDS-WT and MDS-BMI) and the NRT (NRT-WT and NRT-BMI) calculated as
discussed above; and MAMA, fat free mass (FFM) and percent body fat (%BF), all calculated
from measures collccted by the NRT. For FFM and %BF, gender specific equations were
calculated using bioclectrical impedance measures and the combined height measure (see

appendix).



~

L~ - - T - L. T - SR WV

10
11

13
14
15
16
17
18
19
20
21

23
24
25
26
27

Validity of MDS
8

Data Analysis

MDS-measured resident characteristics and anthropometric/BIA measures were evaluated
by standard descriptive statistics, frequencies for categorical variables and univariate analysis for
continuous variables. Correlations among the MDS-WT and MDS-BMI and the five
anthropometric/BIA measures collected by the NRT were evaluated, as were the corrclations
among the NRT mcasures. The MDS-WT and MDS-BMI, and the five NRT anthropometric/BIA
measures chosen as indicators of nutritional status were categorized into a lower and higher
nutritional status group for each of the indicators. The lower nutritional status group for any
anthropometric/BIA measure was defined as those whose MDS or NRT measure was at or below
the 25th percentile, and the higher group as those at or above the 75th percentile.

We used the chi square of association to evaluate the relationships of the MDS clinical
variables with different lower nutritional status and higher nutritional status groups defined for
each of the two MDS and five NRT anthropometric/BIA measures of nutritional status. Those
variables with the strongest bivariate associations (p >/=.1) were cvaluated in separate
multivariate logistic regression models, one for cach variable. Each model explored the
relationship with threc measures of lower and higher nutritional status represcnting different
methods and difficulties of measurement, (BMI, MAMA, and %BF) and adjusted for age and
gender.

Extensive information from the MDS was available from residents with missing
anthropometric/BIA measures. This was used to evaluate collection bias for the
anthropometric/BIA measures.

The statistical program used was SAS for Windows (SAS Institute, Cary, NC) (32].

Results
Resident characteristics measured by the MDS and frequencies of major chronic discases
are shown in Table 1. The mean age of the study sample was 89.9 years + 5.6. Ages ranged
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from 75 t0 leideO%ofthesampleover‘)Sye-sold. Scventy five percent of the residents
were female, 26% had poor oral intake and I%wu'ceuimdcpendul(roquiredextmsivcw
total assistance with feeding). 0ve:30%|ndpoomognitivcpufamancc.neaﬂy 11% had
problems with chewing, and 7% had oral-dental problems.

Missing data analysis was performed 1o investigatc collection bias in the sample. Height
was the item most often missing. Body weight and arm measures were most often obtained,
while bioelectrical measures and knee height were in the middie. MAC and TSF had little
associated bias. nenmdcpmdcmrsidewaesigniﬁamlylesﬁkdyinommﬂywhaw
mecasured MDS height, NRT-HT, bioclectrical impedance. and knee height. For example. of
residents with advanced ADL dependency. 14% had NRT height and 55% bad BIA
measurcments. However, of residents with mild to moderate ADL dependency. 82% had NRT
height and 86% had BIA measurements, a statistically significant difference. Eating dependent
residents were particularly poorly characterized; fewer than half had bioelectrical impedance
measures and only 11% had measured NRT height.

Table 2 shows mcans, ranges, and values for the 25th and 75th percentiles for the two
MDSandﬁwNRdeuoponnuidBlAvshblcswmidaedmmismﬂyforwomaMmm.
Ascxpccwd,gaﬂadiffmacm(mdmﬁsﬁmlly significant. analysis not shown)
fabolhbodywdgbtvaﬁablm.MAMA.FFMmd%BF.bGnafaBMl.

Tablc3showsthcconchﬁombetwcenﬂxMDS-WTandeﬂ.M|}nNRT
anthropometric and bioclectrical measures of body composition (weight, BMI, MAMA, FFM
and %BF) by gender. For women, correlations between the MDS measures and the NRT
measures are relatively high and statistically significant. For men, the MDS-BMI was
significantly correlated only with the NRT-BMI, although the MDS-WT corrclated well with all
NRT measures. mNRTmmﬁgﬁﬁwﬂymdndmmmfa
FFMmdMAMAinmcn.txlFFMnd%BP in women. As Tabic 3 shows, different sample
sizes are available for different correlation analyses.
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Table 4 demonstrates the relationship of MDS measures of clinical status and chronic
discases with the MDS-WT and BMI, and NRT anthropometric/BLA measures of lower
nutritional status. Results were combined for men and women because no significant or even
borderline gender differences were noted. This table is organized so that the first column gives
the percent of the total sample of residents with the stated characteristic. and thus serves as a
reference. Subscquent columns give the percent of residents with the particular characteristic out
of all who were in the lower nutritional status group (lowest quartile) for each of seven
anthropometric measures. For example, 26% of the total sample had poor oral intake, but 36% of
the lower nutritional status group as defined by the lowcst quartile of the NRT-BMI had poor
oral intake. This increascd association was statistically significant at p<.05. An asterisk indicates
a statistically significant association by chi square (p<.05). a B indicates a borderline association
(p=-05-.1). As Table 4 shows, poor intake, cating dependency. history of weight loss, poor
cognitive performance, and presence of a pressure ulcer had significant or borderline
associations with >/= 2 measures of lower nutritional status. Other clinical characteristics had
borderline or significant associations with 1 or 2 anthropometric/BIA measures (examples
include swallowing problems, and diagnosis of stroke). Although the MDS-WT and MDS-BMI
did not have statistically important associations except with poor intake, they generally echoed
the trends of the NRT variables. It is important to remember when reading this table that
diffcrent sample sizes were available for cach analysis involving an anthropometric variable, and
that dependent residents were under-represented except for analyses involving MAMA and
weight. Among resident characteristics that did not show significant rclationships with measures
of undemutrition were advanced ADL dependency, depressed behaviors, behavior problems, and
diagnosis of depression.

Table 5 shows the associations of MDS-mecasured resident characteristics and chronic
diseases with anthropometric/BIA measures of higher nutritional status. Results for men and
women were again combined because no gender differences were noted. and the table is

constructed in the same way as table 4. Those with poor oral intake, eating dependency, poor
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cognitive performance, and advanced ADL dependency were significantly less likely to have
anthropometric/BIA indices in the 75th percentile and above. The only MDS characteristic
predicting higher nutritional status was “"complaints of hunger”, but disease diagnoses of CHF
and diabetes mellitus were associated with several measures. Note that residents with certain
clinical characteristics were rare in the higher nutritional status group. For example, few or even
no residents with weight loss, swallowing problems or pressure ulcers were in certain higher
nutritional status groups.

Table 6 gives the odds ratios adjusted for age and sex, and the 95% confidence intervals,
for certain clinical variables associated with lower and higher nutritional status as assessed by
BMI, MAMA, and %BF (including some variables with borderline effects). Poor oral intake
and. to a lesser extent, cating dependency, increased the odds of being in the lower nutritional
status groups and decreased the odds of being in the higher nutritional status group. Complaints
of hunger and presence of CHF increased odds of being in a higher nutritional status group (BMI
and %BF). Diabetes mellitus significantly increased odds of being in the upper quartile of
percent body fat (not shown in table) with odds ratio of 2.75, 95% confidence interval 1.1-7.2.
but was not significantly associated with other measures of higher nutritional status.

Discussion

This study showed that some nutritionally-related and dependency variables measured by
the MDS are significantly associated with anthropometric/BIA measures of nutritional status in
nursing home residents. Poor oral intake, poor cognitive performance, eating dependency, and
pressure ulcers were significantly more likely to be present in residents with lower nutritional
status, and conversely, less likely to be present in those with higher nutritional status. Chronic
discases measured by attending physician clinical diagnoscs were not generally associated with
lower nutritional status, although Alzheimer's Disease and presence of CVA were marginally and
significantly associated with the lowest quartile of MAMA, respectively. However, CHF and
diabetes mellitus were associated with some anthropometric measures in the 75th and higher

percentile. Higher values for residents with CHF may be due to edema, which was not otherwise
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measured in this study. However, the BIA estimates of FFM and %BF are derived from an
cstimate of total body water, which may be elevated in these subjects, thus giving a false
impression of high FFM when it may really be increased extraccllular water. Thus, our BIA data
indicates that the MDS, and traditional anthropometric measures in general, may miss
undernutrition in people with CHF or other conditions leading to edema.

The only other MDS variable that was uscful to identify residents in the highest quartile
of anthropometric measures was "complaints of hunger". Although this variable could
theoretically be a measure of lower nutritional status, it tums out to be a good measure of higher
nutritional status, and demonstrates that well- or over-nourished people often feel hungry and
want to eat, whereas anorexia is a more common symptom in chronic under nutrition.

An important issuc to consider is our definitions of lower nutritional status and higher
nutritional status, and how these groups, (the lower and upper quartile of anthropometric/BIA
measures, respectively), might relate to clinically relevant undernutrition and obesity. In his
reanalysis of the Build data, Andres found that a BMI=26.6 kg/m® was associated with lowest
mortality in people 60-69 (insufficient data was available for thosc older), and mortality began to
increase both below and above this value [33]. Although our use of the lowest and highest
quartiles of BMI and other anthropometric/BIA mcasures (see table 3) represented arbitrary cut-
points for study, most of the residents in the NRT-BMI group (all but 1 man and 2 women) had a
BMI <225 kg/m®, which has been associated with a higher mortality rate in older community-
living adults (34]. Residents in the highest quartile of BMI, however, were not all extremely
obese, although for both genders about half of the HNS group had BMI > 30 kg/m’. Future
research is needed to determine mortality and morbidity outcomes associated with different
values for BMI and other anthropometric variables in nursing home residents and the oldest old
in general.

In addition, different anthropometric measures represent differences in body composition,
and thus may have different clinical implications. Although it is beyond the scope of this study

to address this issue, most associations were noted with %BF and BMI, followed closely by
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MAMA. Wcighla!onc.whahctoollectedbytheMDSmonheNRT. also had similar.
although not always statistically significant, associations with clinical variables. In addition. the
anthropometric/BIA measurcs represcnted different methods and difficulty of collection: BML.
which requires weight and height asscssment, MAMA, which requircs measures (TSF and MAC)
thammhﬁvdymywdomdcpaxhupwpk.md%aﬁwhkhmquimbmht:igmmd
bioelectrical measures.

Our findings regarding the relationships of MDS clinical variables to lower nutritional
status are consistent with previous research regarding undernutrition in nursing home residents.
Studies have found that poor oral intake [2.13.29.35.36), cognitive declinc. ADL and/or eating
dependency [2.13,35,36) and pressure ulcers [5] were associated with poor nutritional status in
pursing home residents. [n another study involving MDS nutritional variables. depressed
bchaviotsmslwnwbcmhwdwweightloss,butnonolowmvu (13}

Omreswch.hom.mkaamiqmoomﬁbuﬁoobmnemmmmbofmsidcm
clinical characteristics arc taken from the Minimum Data Set and related 10 anthropometric/BLA
measurcs of nutritional status, thereby addressing the validity of using the MDS 1o asscss and/or
study nutritional status in nursing home residents. Our results have two important implications:
(I)Mdcmmmalcthatthc MDS is a valid clinical wol to identify many residents with lower
putritional status (convergent validity), although 1t may be less useful to identify residents with
higher nutritional status. (2) They demonstrate that weight and BMI, anthropometric measurcs
availableontheMDS.canbeappcoprinlcly used as measures of nutritional status, since they are
gencrally significantly corrclated with other potential anthropometric/BIA mecasures not available
on the MDS (construct validity). In addition, associations between MDS clinical variables and
MDS-WT and MDS-BMI were similar in direction and magnitude (although not usually
statistically significant in our sample) to associations between clinical variables and NRT
variables.

Our study has certain limitations. First, an instrument for the comprehensive asscssment

ofmmitionalswusbnsmtbecnuniformlyacoepted,sommisnowaytoasscsscn’wﬁon
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validity of the MDS or any other measure. Secondly, there was no systematic collection of
albumin or cholesterol on a routine basis on these patients, so it was not possible to have a value
closely linked in time to the data collected for this study. However, marasmus may be more
commonly encountcred than protein malnutrition in nursing home residents and is clearly
associated with morbidity [37,38.39), hence the emphasis in our study on anthropometric
cvidence of wasting. Third, somec anthropometric/BIA measurcs were not collected on the most
dependent residents, as described in the results section. Obtaining height and bioelectric
measures on very dependent residents was a problem in our study. However, the NRT measured
knce heights, which allowed us to develop a prediction equation for height relevant to our
sample. However, even knee height was significantly less available for those with eating
dependency and other advanced ADL dependencics, and tended to be less availablc for those
with poor intake and advanced cognitive impairment. Although this collection bias would be
expected to lead to bias in our results, any associations found should be weaker than are actually
likely to be present.

Our experience also suggests that height may be missing on routine MDS determinations,
or worsc. may be inaccurately collected or noted. Researchers using MDS data must take care to
investigate potential bias or measurement crror in height measures. Also, consideration should
be given to including knee height measurces in the MDS or other studies where
anthropometric/BIA measures are being collected in dependent residents.

A final limitation concerns the fact that the community long term care facility where our
study was donc is an academic and teaching nursing home and may not be typical of many
community nursing homes. However, nursing homes are so heterogencous that no one home can
be considered typical. Our use of the MDS and several anthropometric/BLA measures of
nutritional status allows us to characterize our study subjects in sufficient detail so that future
researchers can compare their study population to ours. Part of the usefulness of the Resident
Assessment System (RAI) and MDS is that consistent clinical information can be collected on
residents of very different facilities.
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The ability of the Resident Asscssment System to identify resident characteristics
associated with undemutrition has important implications for quality of care in nursing homes,
prevention of medical and functional complications related to malnutrition, and possible decrease
in acute hospital utilization. Because the RAI is used in virtually all community nursing homes
in the US (and is being developed for home care and acute care usc), and is connected to care
planning and clinical interventions, it may be useful to identify resident groups demonstrating
undernutrition (and perhaps overnutrition). If so, the RAI would provide an important
opportunity to study medical outcomes related to nutritional risk and nutritional status, and
potentially to evaluate interventions directed toward improving nutritional status of nursing home

residents.
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Table 1. Resident Characteristics (n=186)

Charactenstics Number Percent
Qemographics
Age (mean +/- sd) 89.9 +/-56
Female Gender 139 74.7
MDS Variables
Eating Dependent 36 194
Poor Oral Intake 53 262
Chewing Problems 23 108
Swaliowing Problems 13 7
Complaints of Hunger 17 92
OralDental Problems 14 7.6
Advanced ADL Dependency 58 31.2
Depressed Behaviors 68 36.6
Behavior Problems 51 274
Advanced Cognitive Impairment 57 30.6
Pressure Ulcers 15 8.1
Bedfast 34 16.8
Diagnoses from Physician Checklist
Congestive Heart Failure 53 28.5
Stroke 24 129
Diagnosis of Alzheimer's 74 398
Diagnosis of Depression 46 247

Diabetes Melkitus 32 17.2
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Table 3. Corretatons: Females and Males, All Ages

Females (n=139)

Males (n=45) MOSWT MDSBMI NRT'WT NRTBMI MAMAZ  %8&f° FFM®
E - e

FEMALES
MOS WT 88~ T4 60™ 49 60

(n=117)  (n=106) (n=115) (n=97)  (n=97)
MDS BMI 56" 73 40" 38" 427

.. (n=60) (n=56) {n=59) (n=52) (n=52)

NRT WT 9g* 022 64 88 g7
(n=44) (n=20) (=117)  (n=99)  (n=99)
NRT BMI 84 0.48 62 57 48~
(n=44) {n=20) (n=107)  (n=99)  (n=99)
MAMA 78~ 0.6 75 64+ 23° 55~
("=44)  (n=20)  (n=45)  (n=45) (n=99)  (n=99)
%BF 83 0.2 82~ 78~ .59'-"-_‘ 019
(=40)  (n=19)  (n=41)  (n=at)  (n=41) - (n=09)
FFM 75" 0.06 75" 51+ 0.28 .63“‘:‘\
(n=40) (n=19) (n=41) (n=41)  (n=41)  (n=41) ‘
MALES "
'=Nutritional Research Team * p<05
ZxMean Arm Muscle Area “  p<.01
=Percent Body Fat = p<.001
“=Fat Free Mass

Note different sample sizes (in paretheses) avaitable for correlation analysis.

Correlation coefficients for females are shown in top diagonal of matrix, and those for males
are shown in bottom diagonal of matrix,

The correlation coefficients for MDS WT and MDS BMI, and NRT WT and NRT BMI are not
shown because weight is used to calculate BMI.
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