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ORIGINAL ARTICLE

Prevalence of malnutrition and risk
factors in geriatric patients of a
convalescent and rehabilitation
hospital
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Objectives. To investigate the prevalence and risk factors of malnutrition
in geriatric patients admitted to a convalescent and rehabilitation hospital.
Design. Cross-sectional study.

Setting. Regional hospital, Hong Kong.

Patients. A total of 120 patients (aged 60 years or older) referred to Tung
Wah Eastern Hospital .

Main outcome measures. Anthropometric, biochemical, and
haematological parameters were measured for nutritional assessment.
Malnutrition was defined as a body massindex of lower than 18.5 kg/m?
and serum albumin level of lower than 35 g/L. The clinical outcomes of
patients were also recorded. The predictive value of the Chinese Mini
Nutritional Assessment as a nutritional screening tool was assessed.
Potential risk factors associated with malnutrition were evaluated
according to established protocols.

Results. The mean age of patients was 80.3 years (standard deviation,
7.4 years), and the mean body mass index was 21.9 kg/m? (standard
deviation, 4.4 kg/m?). The prevalence of malnutrition was 16.7%. The
age distribution of malnourished patients (mean, 86.2 years; standard
deviation, 7.0 years; n=20) was significantly different to those nourished
(mean, 79.1 years; standard deviation, 6.9 years;, n=100) [P=0.0001].
Mortality was also higher in malnourished patients (25%) than nourished
patients (4%) [P=0.001]. Based on the Chinese Mini Nutritional
Assessment, 16.9% of patients were classified as malnourished (cut-off
value, 18.5). The Chinese Mini Nutritional Assessment was useful as a
screening tool to exclude patients who were not malnourished, ieit had a
high negative predictive value (95%). Being totally dependent for the
performance of activities of daily living, living in ahome for the elderly,
and being chair- or bed-bound posed a significantly increased risk of
malnutrition. The presence of mental depression (geriatric depression scale
score of 8 or higher), moderately or severely impaired cognitive function
(abbreviated mental test score of lower than 7), or polypharmacy (five
medi cations or more) did not significantly affect risk of malnutrition.
Conclusions. Malnutrition was common in the geriatric patients studied
and was associated with an increased mortality. The Chinese Mini
Nutritional Assessment wasauseful screening tool to exclude malnutrition.
Significant risk factors of malnutrition were total dependence, living in a
home for the elderly, and being chair- or bed-bound.
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I ntroduction

Malnutrition occurs when nutritional intake fails to
meet nutritional requirements. A common factor in
the elderly population that put them at risk is
deterioration in sense of taste or smell and consequent
poor appetite. Eating disturbances are also afeature of
early cognitive change such as dementia. Age-related
co-existing medical conditions, especially those
associated with neurological disorders, can result in
low food intake due to dysphagia or areduced ability
to self-feed. Polypharmacy in the elderly is common
and may be an iatrogenic cause of malnutrition. A low
food intake may be a side-effect of drugs such as
digoxin and captopril, which are associated with
nausea and loss of appetite and taste. Social isolation
and financial deprivation are also recognised risk
factors for malnutrition.*

Two major groups of mal nutrition—yprotein energy
malnutrition and vitamin/mineral deficiency—were
recognised. A high prevalence of protein energy
malnutrition in geriatric patients has been reported.2
It iswell documented that malnutrition increases the
re-admission rate and cost of hospital care in terms of
length of stay in hospital as well as mortality. The
British Association for Parenteral and Enteral
Nutrition recommended that medical professionals
carry out simple nutritional screening for all patients
on admission to hospital.® In addition, the Cochrane
review of nutritional supplementation found that
nutritional intervention could improve anthropometric

and biochemical measures, and/or functional status.*
An accurate screening tool to identify mal nourished geri-
atric patientsisavaluable meansto improve patient care.

Mini Nutritional Assessment (MNA) is one of the
tools designed specifically to screen for malnutrition
in geriatric patients. It has a high predictive value for
morbidity and mortality and consists of 18 assessment
items divided into four parts. anthropometric, genera,
dietary, and self-assessment. Validation of a Chinese
version of MNA (Chinese MNA) showed that itisasm-
ple and valid screening tool for hedlth care providers.®

The aims of the present study were three-fold:
(1) to assess the prevalence of malnutrition using
anthropometric and biochemical parameters; (2) to
test the hypothesis that the Chinese MNA is not a
useful screening tool for identifying malnutrition in
hospitalised geriatric patients; and (3) to test the
hypothesisthat the risk of malnutrition is not increased
by depressed mood, impaired cognitive function,
functional impairment, polypharmacy, place of
residence prior to admission, or mobility.

M ethods

Thiswas a cross-sectional study. Patients aged 60 years
or older who were transferred to the geriatric wards
of Tung Wah Eastern Hospital (TWEH) between 15
December 2002 and 31 March 2003 for conval escent
and rehabilitative care were invited to participate.
Patients previously stayed in the medical wards of
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Table 1a. Methodology of anthropometric assessment

Anthropometric parameter*

Methodology

Height (nearest 1 cm)
Weight (0.1 kg)

Body mass index® (weight/squared height) [kg/m?]

Knee heel height”® (nearest 1 cm)

Converted from knee height

Wearing patient’s uniform and without shoes standing on an
upright scale (Detecto; Webb City, Missouri, US); for bed-bound or
chair-bound patients, a chair scale (Detecto) was used

<18.5: malnourished
18.5-22.9: normal
>23: overweight

Recorded at recumbent position with a knee height caliper;

Triceps skin fold (nearest 1 mm)

Mid-arm circumference (nearest 1 cm)

Arm muscle circumference (AMC)°® [nearest 1 cm]

Corrected arm muscle area® (nearest 1 cm?)

converted to body height using:
(male) 2.24 x knee height + 51.16
(female) 2.46 x knee height - 0.12 x age + 46.11

At the mid-point of non-dominant arm between the acromial
process of the scapula and the olecranal process of the elbow
using a Jamar skin fold caliper

The diameter of non-dominant arm was measured at the mid-point
between acromial process of the scapula and olecranal process
of the elbow using a measuring tape when the arm hanged loosely

Calculated from triceps skin fold using:
Arm circumference (cm) - 0.314 x triceps skin fold (mm)

According to:
(male) AMC? / (4 x 3.14) - 10
(female) AMC? / (4 x 3.14) - 6.5

* Measurement unit/resolution is shown in parenthesis

PamelaYoude Nethersole Eastern Hospital (PY NEH)
where they had been admitted via the Accident and
Emergency Department. Tung Wah Eastern Hospital
isaregiona hospital serving an estimated population
of 850 000 in the Hong Kong East Cluster (HKEC).
It isthe main convalescent and rehabilitation hospital
in HKEC and provides services in five specialties:
medicine, geriatrics, rehabilitation, ophthalmology,
and orthopaedi ¢ rehabilitation. The mean length of stay
of patients was around 14 days. Exclusion criteria of
the present study included:

(1) patients admitted to ageriatric ward viaspecialist
out-patient clinics or government out-patient
clinics;

(2) patientswith limb amputation;

(3) patientswith terminal cancer;

(4) patients re-admitted within the study period,;

(5) patients (or their relatives) unable or unwilling to
give written informed consent; and

(6) patients suffering from severe contractures that
would not allow accurate measurement of body
weight or knee height.

Baseline demographic data including age, sex,
marital status, smoking status, alcohol consumption,
and education levels were abtained on admission to
the ward. Nutritional status was assessed using
anthropometric, haematological, and biochemical
data. Malnutrition was defined as a body mass index

236 Hong Kong Med JVol 11 No 4 August 2005

(BMI) of below 18.5 kg/m? for both sexes (reference
range, 18.5-22.9 kg/m?), and albumin level of lessthan
35 g/L (referencerange, 35-50 g/L).5 Clinical outcomes
included mortality and length of hospital stay.
Mortality was defined as death before discharge.
Length of stay was defined as duration of hospitalisa-
tion at TWEH before discharge (including the dura-
tion of stay after transfer back to PYNEH) or death.

The modified Chinese MNA was used as a
screening tool for malnutrition.® The maximum score
of the Chinese MNA is 30 and the cut-off point is
18.5. The at-risk group had an MNA score between
18.5 and 23.5, while the nourished group had an
MNA score above 23.5. These data were collected by
a single investigator from patients within 48 hours
of admission. Written consent was obtained from
patients or their relatives. The research protocol had
been previously approved by the Ethics and Research
Committee of Tung Wah Group of Hospitals.

Anthropometric parameters were recorded and
outlined in Table 1a.5° Routine blood tests, including
acomplete blood picture with differential counts, liver
and renal function tests were performed 1 day follow-
ing patient admission to TWEH. Three biochemical
and haematological parameters—albumin (g/L),
haemoglobin (g/L), and lymphocyte count (x 10°/L)—
were used for analysis. Risk factors associated with



Table 1b. Methodology of risk factor assessment

Prevalence of malnutrition and risk factorsin elderly

Risk factor Methodology

Criteria

Depressed mood Chinese version of geriatric depression

scale'®

Chinese version of abbreviated mental
test!

Impaired cognitive
function

Functional status
bathing, dressing, grooming, toileting,
walking or transfer, and feeding

Polypharmacy Recorded on admission
Residence before Questionnaire
admission

Mobility Recorded on admission

Ability to perform daily activities including

=8 points on a 15-point scale indicated depression

7-10: normal
4-6: moderate cognitive impairment
<4: severe cognitive impairment

Partially dependent: self-reporting to need help with one
or more tasks
Totally dependent: unable to perform any task

Defined as those taking 25 drugs regularly

Classified as (i) living in an old-aged home, (i) living with
family, or (jii) living alone

Classified as (i) walking unaided, (i) walking with aid, (i)
chair-bound, or (iv) bed-bound

malnutrition that were investigated are outlined in
Table 1b. 201

Patients with a BMI of lower than 18.5 kg/m?,
albumin level of lower than 35 g/L, or at risk of
malnutrition (as identified by MNA score) were
referred to ahospital dietitian for dietary counselling.
Patients considered overweight received advice on
weight reduction.

Data were analysed using the Statistical Package
for the Socia Sciences (Windows version 11.5; SPSS
Inc, Chicago[IL], United States). Student’st testswere
used to compare the distribution between mal nourished
and nourished subjects (BMI/albumin level) of
the anthropometric parameters, risk factors, and
MNA scores (P=0.05). Chi squared test was used to
determine any significant difference in distribution of
age-groups between malnourished and nourished
patients. One-way analysis of variance and Tukey
post-hoc comparison tests were used to determine if
there were significant differences in anthropometric
parameters as well as the three biochemical and
haematological parameters between the three age-
groups: young-old (60-69 years), old (70-79 years),
and old-old patients (>80 years). Student’st testswere
used to determine if significant differences existed
between the sexes of the anthropometric, biochemical,
and haematological parameters. The sensitivity
and specificity of the Chinese MNA were analysed by
2 x 2 table. Student’st tests were also used for testing
differences in geriatric depression scale (GDS) and
abbreviated mental test (AMT) scores between
malnourished and nourished subjects. The dichoto-
mous distributions of risk factors between the
malnourished and nourished subjects were subjected
to risk estimation to report the odds ratio and confi-

Table 2. Baseline demographic data of patients

Demographic data Patients
No. (%)

Age-group (years)

Young-old (60-69) 9 (8)

Old (70-79) 46 (38)

Old-old (=80) 65 (54)
Sex

Female 61 (51)

Male 59 (49)
Marital status

Single 4 (3)

Married 53 (44)

Widowed 63 (53)
Smoking status

Non-smoker 9 (49)

Ex-smoker 46 (38)

Current smoker 15 (13)
Alcohol consumption

Non-drinker 79 (66)

Ex-drinker 10 (8)

Social drinker 29 (24)

Chronic drinker 2(2)
Education level

lliterate 54 (45)

Primary 47 (39)

Secondary 14 (12)

Tertiary 5 (4)

dence interval at 95%. Chi squared or Chi squared
exact tests were used to determine the P values.

Results

Demographic data and outcomes

During the study period, 201 patients were transferred
from PY NEH to the geriatric ward of TWEH. Informed
consent to participate in the study was obtained
from 108 patients. An additional 12 patients were
recruited from a pilot study, giving a total of 120
patients (59 men, 61 women). The overall mean age
was 80.3 years (standard deviation [SD], 7.4 years):
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Table 3. Comparisons of the anthropometric, biochemical, and haematological parameters between

malnourished and nourished patients

Parameter Malnourished, Nourished, P value
n=20* n=100"

Anthropometric
Age (years) 86.2+7.0 79.1 £6.9 0.0001
Body mass index (kg/m?) 164 +15 23.0+£ 39 0.0001
Arm muscle circumference (cm) 17.0+22 206 +£2.9 0.0001
Corrected arm muscle area (cm?) 15.4 £ 51 26.2+9.4 0.0001
Triceps skin fold thickness (mm) 75+28 17.3+7.9 0.0001

Biochemical and haematological
Albumin (g/L) 28.0+4.0 36.0+5.0 0.0001
Haemoglobin (g/L) 105 + 14 118 £ 19 0.0031
Lymphocyte (x 10° /L) 1.3+05 1.5+0.8 0.149

* Data are shown in mean + SD

Table 4a. Anthropometric, biochemical, and haematological parameters of patients by age-groups

Parameter* Age-group' P value*
Young-old, Old, Old-old,
n=9 n=46 n=65

Anthropometric
Weight (kg) 59.8 +11.0 574 +11.4 48.0+11.3 <0.001
Height (cm) 160.0 + 5.5 154.8 + 8.4 153.8 + 9.1 0.134
Knee heel height (cm) 48.8 + 2.4 47.3+ 3.0 47.2 £ 3.2 0.320
BMI (kg/m?) 23.4 +4.3 23.9 + 4.1 20.2 +3.9 <0.001
Triceps skin fold thickness (mm) 174 +£7.0 18.7 £ 9.2 134 +6.8 0.002
Mid-arm circumference (cm) 28.4 +34 26.4 + 4.2 23.4+4.0 <0.001
AMC (cm) 23.0 + 3.1 20.6 + 2.7 19.2+£3.0 <0.001
CAMA (cm?) 33.4 +£11.7 26.1 £8.5 21.9+93 <0.001

Biochemical and haematological
Albumin (g/L) 38.0 + 6.6 345+5.9 33.8 + 5.1 0.111
Haemoglobin (g/L) 130 + 12 117 £ 22 113 + 16 0.034
Lymphocytes (x 10° /L) 1.7+0.7 1.6+0.8 1.4 +0.7 0.265

* BMI denotes body mass index, AMC arm muscle circumference, and CAMA corrected arm muscle area

T Data are shown in mean + SD
* From analysis of variance

females were older than males (mean+ SD: 81.8+ 7.9
vs 78.7 £ 6.5 years) but the difference was not statisti-
cally significant (P>0.05). More than half of the
patients were widowed. Approximately a quarter of
the patients were residents in old-aged homes, and a
majority of institutionalised residents were aged 80
yearsor above (20 out of 31 institutionalised residents).
Nearly half (45%) of the patientswereilliterate. Other
demographic data are summarised in Table 2.

Nine (7.5%) of the 120 patients died during the
study period. The mortality rates were 25% in the
mal nourished group (n=20) and 4% in the nourished
group (n=100). The difference was statistically
significant (P=0.001), but the length of hospital stay
(mean + SD) was not (P=0.270): 32 + 43 days for the
mal nourished patients (n=20) at TWEH, and 25 + 27
days for the nourished patients (n=100).

Prevalence of malnutrition
Prevalence of malnutrition, based on a BMI of lower
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than 18.5 kg/m? and albumin level of lower than
35 g/L, was 16.7% (20/120). While 38.3% (46/120)
of patients had a BMI of lower than 18.5 kg/m? and
albumin level of lower than 35 g/L, 45% had aBMI of
higher than 18.5 kg/m? and an albumin level of higher
than 35 g/L (54/120). The anthropometric parameters
and serum haemoglobin level were significantly lower
in the malnourished group (Table 3).

Patients were divided into three age-groups: young-
old (60-69 years), old (70-79 years), and old-old
(=80 years). More than half of the patientsin this
study belonged to old-old group. The distribution of
malnourished and nourished subjects among the
young-old, old, and old-old groups were 0/9, 3/43, and
17/48, respectively. Chi squared test showed that
the distribution of malnourished subjects among
age-groups was significantly different (P=0.01).

Weight, BMI, triceps skin fold thickness, mid-arm
circumference, arm muscle circumference, and cor-
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Table 4b. Differences between age-groups by post-hoc tests

Anthropometric parameter* P value of post-hoc test
Young-old vs old Old vs old-old Young-old vs old-old
Weight 0.837 <0.001 0.012
Height 0.230 0.819 0.113
BMI 0.928 <0.001 0.073
Triceps skin fold thickness 0.888 0.002 0.323
Mid-arm circumference 0.363 0.001 0.363
AMC 0.062 <0.038 0.001
CAMA 0.077 0.049 0.002
* BMI denotes body mass index, AMC arm muscle circumference, and CAMA corrected arm muscle area
Table 5. Anthropometric, biochemical, and haematological parameters of patients by sex
Anthropometric parameter” Female, n=61" Male, n=59' P value'
Anthropometric
Weight (kg) 49.4 £12.5 55.7 +11.3 0.005
Height (cm) 148.0 + 5.4 161.5+5.6 <0.001
Knee heel height (cm) 454 +£2.2 493 +25 <0.001
BMI (kg/m?) 224 +£49 21.3+3.8 0.144
Triceps skin fold thickness (mm) 18.3+9.2 13.0+5.9 <0.001
Mid-arm circumference (cm) 248 +49 25.0 £ 3.7 0.740
AMC (cm) 19.0+29 21.0+£29 <0.001
CAMA (cm?) 23.1+£9.3 25.7+£99 0.131
Biochemical and haematological
Albumin (g/L) 35.0 + 6.0 34.0+5.0 0.580
Haemoglobin (g/L) 115 £ 17 117 £ 21 0.414
Lymphocytes (x 10° /L) 1.6+13 1.3+0.6 0.017

* BMI denotes body mass index, AMC arm muscle circumference, and CAMA corrected arm muscle area

 Data are shown in mean + SD
* From t test

rected arm muscle area were significantly different
among the patients of the three age-groups. These
parameters appeared to decrease with advancing
age, but the differences between groups were not
always significant as shown by post-hoc tests (Tables
4a and 4b). Nonetheless a significant difference in
serum haemogl obin was observed between the young-
old and old-old (P<0.05).

The BMI (mean and SD) of male patients was
comparable with that of females, athough maleswere
significantly heavier and taller than females. Females
had significantly thicker triceps skin fold thicknessthan
males. When the three biochemical and haematological
parameters were analysed, only the lymphocyte counts
varied significantly between male and female patients
(Table 5). Twelve of the 61 female patients and eight
of 59 male patients were malnourished. Sex was not a
predictive factor for malnutrition (P=0.369).

Chinese version of mini nutritional assessment

A nutritional assessment was completed using the
Chinese MNA for 77 patients. Reasons for non-
completion were absence of informed consent, inabil-
ity to contact relatives or guardians, or deterioration in
cognitive function.

According to the MNA, the incidence of malnutri-
tion is 16.9% (n=13) in this study: an MNA score of
18.5 was used as the cut-off value, below which
patients were considered at risk of malnutrition.® While
34 (44.2%) patients were considered at risk of
malnutrition (MNA score, 18.5-23.5), the remain-
ing 30 (38.9%) patients were adequately nourished.
The malnourished patients had a mean MNA score of
15.4 (SD, 5.5), significantly lower than the nourish-
ed group of 22.5 (SD, 3.6) [P=0.0001]. The sensitivity
of the Chinese MNA was 62.5% (5 true positive pre-
dictions/8 malnourished subjects), and the specificity
was 88% (61 true negative predictions/69 nourished
subjects). Its positive and negative predictive values
were 38% (5 true positive predictions/13 positive
predictions) and 95% (61 true negative predictions/64
negative predictions), respectively.

Risk factors predisposing to malnutrition

The GDS score for depressed mood and AMT score
for cognitive function did not vary significantly
between the malnourished and nourished subjects.

Other risk factors for malnutrition did not differ
significantly between nourished and malnourished
patients: depression (GDS >8), moderately or severely
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Table 6. Dichotomous distribution of risk factors in malnourished and nourished subjects

Risk factor* Distribution of risk factor Odds ratio P value from
Malnourished Nourished (95% confidence Chi squared
subjects subjects interval) M
(No. of patients/ (No. of patients/
total in group) total in group)
Depression (GDS 28) 3/5 13/67 5.25 (0.96-28.76) 0.069
Moderately or severely impaired cognitive 2/7 14/68 1.65 (0.35-7.75) 0.618
function (AMT <7)
Totally dependent (ADL) 12/20 16/100 4.93 (2.24-10.87) <0.0001
Polypharmacy (>5) 5/20 29/100 0.843 (0.33-2.14) 0.793T
Living alone 2/20 15/100 0.67 (0.17-2.64) 0.735
Living in old-aged homes 9/20 22/100 2.90 (1.07-7.87) 0.0481
Chair- or bed-bound 13/20 24/100 4.17 (1.81-9.62) 0.002

* GDS denotes geriatric depression scale score, AMT abbreviated mental test score, and ADL activities of daily living

T Chi squared exact test

impaired cognitive function (AMT <7), polypharmacy
(>5), and living aone. Nonethel ess the distribution of
subjects who were totally dependent, living in old-
aged homes, and chair- or bed-bound was significantly
different for each group (Table 6). Risk estimates of
these three risk factors showed that the odds ratio of
totally dependent subjects, old-aged home dwellers, and
chair- or bed-bound subjects being malnourished were
approximately 5, 3, and 4, respectively (Table 6).

Discussion

It has been estimated that in the United Kingdom,
malnutrition in patients aged 65 years and above
costs the health service £2 to 4 billion, mainly because
of increased rates of hospital admission and prolonged
hospital stay.’? Malnutrition affects clinical outcome
and may also prevent achieving the targets of geriatric
rehabilitation. The United States Preventive Services
Task Force and the American Academy of Family
Physicians recommend that clinicians provide
routine nutritional assessment and counselling to all
patients,®® yet a standardised nutritional assessment
is not necessarily part of a comprehensive geriatric
assessment.

As many as 40% to 60% of patients hospitalised
for acute illness are malnourished,'* yet this high
prevalence is often underestimated by medical
professionals.’® There are three possible explanations:
lack of training in nutritional assessment and
monitoring of patients’ nutritional status, the
absence of a well-validated laboratory screening
tool for malnutrition, and the lack of a consensus on
what constitutes malnutrition.

The cohort of patients in this study had been
transferred from PY NEH following management of
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an acute illness. Thisin itself may have affected the
individual’s BMI and albumin level. Under the present
study conditions, the prevalence of malnutrition (based
on BMI of <18.5 kg/m? and albumin level of <35g/L)
was 16.7%. Thisfigure is comparable with the results
of other recent studies—a study of institutionalised
residents in Hong Kong?® reported a 21.6% incidence
of malnutrition while a study in Singapore of 658
patients treated over a 1-month period in general
medical and surgical wards reported an incidence of
14.7% after screening patients using a subjective
global assessment (SGA).Y It has also been questioned
whether the same BMI used for a Caucasian popul a-
tion is equally appropriate for an Asian one. A local
study conducted by Woo et al*® in 1988 showed that
the normal range of BMI for men was 16 to 28 kg/m?
and for women 15 to 31 kg/m?. If aBMI of lower than
18.5 kg/m? had been used in this study, the prevalence
of malnutrition would have been lower.

In this study, mortality was higher in malnourished
patients: similar results were obtained by a study in
North America.® The mean length of hospital stay
in this study was 22.9 days, comparable with the
24.6 days quoted by areport of the Hospital Authority
of Hong Kong on patients aged 75 years or over.’

Severa other validated nutritional screening tools
are available: SGA ,?* prognostic nutritional index
(PN, and MNA. The SGA and PNI were initially
validated in patients with gastro-intestinal problems
and used to assess the risk of complications while in
hospital. In clinical practice, MNA is a cost-effective,
non-invasive, and user-friendly tool, able to be used
by primary care physicians, nurses, residential care
staff, and dietitians. It is reported to be highly sensi-
tive (sensitivity=96%) and specific (specificity=98%),
with a predictive value of up to 97%.% In addition to



using as a screening tool, it is useful for follow-up
evaluation, nutritional intervention, and preoperative
nutritional evaluation of elderly subjects.?* The
Chinese MNA as a nutritional screening tool was
validated in Hong Kong in 2001.> Of the subjects
assessed, 16.9% were classified as mal nourished,
44.1% as at risk, and only 39% as ‘normal’.® In this
study, the sensitivity and specificity of MNA in the
detection of malnutrition according to BMI and
albumin level were 63% and 88%, respectively. The
positive predictive value was only 38%, but the nega-
tive predictive value was as high as 95%. Therefore,
the null hypothesis that the Chinese MNA is not a
useful screening tool for malnutrition of hospitalised
geriatric patients is rejected. The low sensitivity and
low positive predictive value can be explained by the
differences between study groups and clinical settings.
In theinitial validation study,’ only institutionalised
patients were assessed: they comprised only 26% of
patients in this study. Further studies are required
before it can be established whether the cut-off value
of Chinese MNA should be adjusted for hospitalised
patients. Another study established that the results
obtained using adifferent version of the Chinese MNA
were less reproducible among Hong Kong patients.?
This may have been due to the unstable nature of
the hospitalised subjects recruited, such as emotional
instability during onset of disease. Nonetheless,
preliminary analysis suggested that the Chinese MNA
was a useful screening tool for malnutrition. In this
study, it had a high negative predictive value, thus
MNA may be used to confirm that the hospitalised
patient is not malnourished.

Being totally dependent for performing general
activities of daily living and being chair- or bed-bound
related to the functional ability of patients and were
predictors of malnutrition. The null hypothesis that
the risk of malnutrition is not increased by mental
depression (GDS >8), impaired cognitive function
(AMT <7), polypharmacy (>5 medications), or place
of residence prior to hospital admission (living alone)
is accepted. The hypothesisthat risk of malnutritionis
not increased by functional impairment or mobility is
rejected.

At least three previous studies have shown that
compromised activities of daily living are a predictor
of malnutrition.%27 |n some instances the risk of
malnutrition was doubled.? In this study, totally
dependent patients were living in homes for the
elderly or being looked after by full-time caretakers.
In addition, more than half of the totally dependent
patients required enteral feeding to ensure adequate

Prevalence of malnutrition and risk factorsin elderly

nutrition. Chair- or bed-bound patients were also
more dependent on others for care and feeding, thus
predisposing them to a higher risk of malnutrition.

The 95% confidence interval of mental depression
(GDS >8) as arisk factor in the present study was
0.96 to 29.76 with a P value of 0.069. This indicates
that it was a borderline risk factor. Several other
studies have nonetheless confirmed that severe
depression was associated with a higher incidence of
malnutrition. Such studies have involved patients
with head and neck cancer, chronic haemodialysis
patients, and patients with an advanced solid
tumour.?% A study of 250 older subjects living at
home who received domiciliary care services also
revealed that mental depression was a significant
risk factor for malnutrition.®* The findings of this
study that mental depression was only aborderlinerisk
factor should therefore be interpreted with caution.

Moderately or severely impaired cognitive function
(AMT <7) was not a significant risk factor in the
present study. Previous studies have used different
tools to assess cognitive function and have yielded
different results. In a study of 282 institutionalised
elderly subjects living in Hong Kong, the risk of
malnutrition in those suffering from dementia
(according to the criteria of the AMT) was 10 times
higher than in those who were not demented.®
Another study of 627 elderly subjects who lived in
European small towns showed that those with
possible cognitive impairment were more than twice
likely to be malnourished.* Cognitive impairment
was diagnosed if a subject scored less than 24 by the
Mini-Mental State Examination.

In the present study, polypharmacy did not affect
risk of malnutrition. The effect of drugs on various
functions, such as salivary secretion, food digestion,
and metabolic balance, that may in turn affect nutri-
tional status, was not assessed.

The findings of this study confirmed those of a
study of 627 elderly in European small towns: living
alone was not a significant risk factor of malnutrition.
Conditions that limit an individual’s function and
mobility are better indicators of malnutrition risk
than living alone. Nevertheless, patients living in
care homes for the elderly were at borderline risk
(P=0.0481) of malnutrition.

Conclusion

The prevalence of malnutrition in geriatric patients
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admitted to a convalescent and rehabilitation hospital
was high (16.7%). Malnutrition was associated with
increased mortality. The Chinese MNA had a high
negative predictive value and was thus useful as a
screening tool in clinical practice to identify the nour-
ished patients. Patients who were totally dependent,
lived in a care home for the elderly, or were chair- or
bed-bound had a higher risk of malnutrition.
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