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Background & aims: Falling is a major issue in geriatric health. Tools that identify individuals at risk of
falling can help reduce the risk of falling. The study aimed to determine whether the full and short-form
Mini Nutritional Assessment (MNAs) have the ability to predict the risk of falling in older adults.

Methods: Subjects were 3118 > 53-year old Taiwanese who completed both the 1999 and 2003 “Taiwan

Keywords: Longitudinal Study on Aging” surveys. We rated these subjects with normalized versions of the MNA and
Ekljfrly applied the standard cut-offs to define under-nutrition (<23.5 and <11 points, respectively). We used
alling

multivariate logistic regression analysis and receiver operating characteristics to evaluate the ability of
these tools in predicting the risk of falling three years later.
Results: Older adults rated as at risk of malnutrition with the full MNA (OR = 1.87, 95% confidence
interval = 1.33—2.63, p < 0.001) or the short-form (1.39, 1.07—1.80, p = 0.014) were associated with
increased risk of falling three years later. Both versions significantly predicted the risk of falling and
performed slightly better in >65-year old persons than in younger (53—64-year old) persons. The short-
form performed relatively well compared to the full scale.
Conclusions: Results suggest that the full and short-form MNAs, in addition to rating the risk of
malnutrition, also predict the risk of falling in older adults. Although the short-form is slightly less
effective than the full scale in predicting the future risk of falling, its simplicity, effectiveness and effi-
ciency make it ideal as a multipurpose screening tool in clinical settings.

© 2013 Elsevier Ltd and European Society for Clinical Nutrition and Metabolism. All rights reserved.
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1. Introduction such as physical functional impairment, poor visual acuity, cogni-

tive impairment, frailty, general weakness, postural hypotension or

Falling is a major issue in geriatric health. Falls can often lead to
bodily injuries, physical functional disability, cognitive impairment,
institutionalization or even death."” Falls also often affect psycho-
logical health. Elderly who experienced falling are less likely to go
out and may become physically dependent. The cause of falling is
complex and multi-factorial.> People who have multiple risk factors

Abbreviations: CC, calf circumference; MAC, mid-arm circumference;
MNA, Mini Nutritional Assessment; MNA-SF, short-form Mini Nutritional
Assessment; T1, Taiwan version-1; T2, Taiwan version-2; TLSA, Taiwan
Longitudinal Survey on Aging.
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psychotropic medication have increased risk of falling.~® Poor
nutrition, especially protein-energy malnutrition (PEM), that con-
tributes to general weakness or frailty, also increases the risk of
falling.”®

PEM is common in the elderly. It often accelerates loss of muscle
mass and weakens muscle strength or the ability to maintain bal-
ance.’ PEM or malnutrition often develops inconspicuously. It may
not be noticed unless screened or examined. Thus, nutrition
screening is a necessary step in identifying those who are at risk of
malnutrition for early intervention.

The Mini Nutritional Assessment (MNA) is a simple, non-
invasive and efficient tool designed for assessing/screening the
risk of malnutrition in elderly adults.'®!! It consists of 18 items, and
rates anthropometric, dietary, global and self-viewed aspects of
nutrition. MNA has a simplified short-form (SF) consisting of 6 key
MNA items.”>"® Both scales are multifunctional, and have been
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reported to predict hospital length of stay, hospitalization outcome,
physical functional status and mortality."4~'® Both scales include
items that assess mobility, weight loss, and dementia that are
associated with the risk of falling. Thus, in theory, the scale should
be able to predict the risk of falling. Recent studies also have shown
that elderly who have poorer nutritional status have higher risk of
falling."8'7'8 However, the ability of the MNAs to predict the risk of
falling has not been robustly examined in a large prospective study.
Thus, the present study was undertaken to examine the abilities of
the MNA and the MNA-SF in predicting the future risk of falling in a
large sample of older Taiwanese.

2. Materials and methods
2.1. Source of data

The study analyzed data sets of the “Taiwan Longitudinal Survey
on Aging” (TLSA), a population-based cohort study conducted by
the Bureau of Health Promotion of Taiwan.!® The survey employed a
multi-stage sampling process to draw a population-representative
sample of 4412 > 60-year old Taiwanese men and women from
non-institutionalized citizens, and 4049 of these participants
completed the initial survey in 1989 (Fig. 1). The cohort was sur-
veyed every 3 or 4 years. In 1996, a second sampling of 2462 per-
sons, 50—66 years old, drawn with the same methods, was added to
the cohort to extend the age range of the cohort. Subjects in the
combined cohort were interviewed in 1999 and 2003. The 1999
interview had expanded survey on dietary intake and included
items in the MNA. Thus, the 1999 survey was chosen as baseline for
the present study and the 2003 survey as end point.

In each survey, trained interviewers conducted face-to-face in-
terviews using a structured questionnaire at respondents’ resi-
dence. Of the combined cohort, 4440 persons completed the
interview in 1999, and 3778 persons completed the interview in
2003. Among these subjects, 3656 completed both surveys (Fig. 1).

The TLSA survey from which the present study is based upon
was conducted according to the guidelines laid down in the
Declaration of Helsinki and all procedures involving human sub-
jects/patients were approved by government-appointed represen-
tatives. All participants signed a written consent before taking part
in the study. The detail of survey design and procedure has been
described elsewhere.?’

1989

2.2. The outcome measure

The outcome measure was the incidence of falling during the
12-month period prior to the time of the questionnaire interview
according to the question “Did you have any fall during the past 12
months?” Those who answered “yes” were considered having
fallen for that year regardless of the number of falls.

2.3. Rating the baseline nutritional status

We used a normalized and slightly modified MNA (Taiwan
version-2, T2) and its short-form (SF), to rate the baseline nutri-
tional status of the participants.?"*> MNA-T2 was derived from
Taiwan version-1 (T1), which was normalized from the original
MNA by adopting the population-specific anthropometric cut-off
points and dietary features.”> MNA-T2 further replaced CC and
MAC for BMI item in full MNA by transferring 1 of the 3 BMI points
to the MAC item and 2 to the CC item.?>?* Therefore, the MNA-T2 is
based on 17, rather than 18 items but has the same total score (30
points). The MNA-T2 has been shown to perform at least as well as
the MNA-T1.># With the exception of fluid intake, all items in the
MNA were available in the questionnaire. Thus, grading with the
MNA-T2 was based on 16 items and the total score was propor-
tionately adjusted to a 30-point basis. A total score <17 was
considered as malnourished; 17—23.5, as at risk of malnutrition;
>24, as normal. The MNA-T2-SF is similar to the original MNA-SF,
except that item F (BMI) was replaced by item R (CC). A total
score <7 was considered as malnourished; 8—11, as at risk of
malnutrition, and >12, as normal.'?

2.4. Other variables

All other variables were derived from the 1999 data sets. Alcohol
drinking status was classified as non-drinker, drinking <1 time/wk,
and >1 time/wk; cigarette smoking as never smokers, current
smokers and past smokers; and betel nut chewing was classified as
no chewers, current chewers and past chewers. Routine physical
activity was classified according the number of times performing
physical exercise >30 min/day. Body mass index (BMI) was calcu-
lated according to kg (weight)/m? (height). The status of chronic
diseases/conditions including hypertension, diabetes, heart dis-
ease, stroke, osteoarthritis, gout, hip fracture, lower-back pain,

Survey design--Using a multi-stage sampling process to draw a population-representative
sample of 4,412 Taiwanese, 260 years old. Among them, 4,049 completed the initial survey.

1996

Attrition (1,047) and non-response (333)

(a) 2,609 of the original cohort, 267 years old, completed the survey.
(b) 2,462 persons of a new cohort of 3,041 persons (50-66 years old drawn with the same
process) completed the survey. The combined cohort totaled 5,131 persons.

1999 (baseline of the present study) y

—> Attrition (540) and non-response (151)

|4,44O of the combined cohort, 253 years old, completed the survey.

2003 (end point of the present study) y

> Attrition (315) and non-response (347)

3,778 persons completed the 2003 survey, and 3,656 completed both surveys. After excluding
246 who missed BMI data, 119 missed fall data and 173 missed other data, the net N was
3,118 for the 1999-2003 longitudinal regression analysis.

Fig. 1. Flowchart of the Taiwan Longitudinal Survey on Aging (TLSA), the data source of the present study.
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