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ABSTRACT

Malnutrition in old age is a significant problemod/ Mass Index predicts disease risk both in thesmed
underweight and in those who are obese. Howevel, BB be unreliable in the presence of confoundaugors
and reliable estimation of height is difficult inet elderly because of vertebral compression, lbssuscle tone and
postural changes. Mini Nutritional Assessment isidely used international questionnaire to evaluat&itional
status of elderly. However, performing MNA is tinsensuming. The aim of the present study was to Idpve
predictive equations to estimate height from kneiglft in elderly population. The malnutrition asss$ using these
equations shows fairly better agreement with maitimn assessed using MNA questionnaire compareith wi
malnutrition assessed using actually measured haighweight.
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Introduction

Malnutrition is a state in which a deficiency, esser There is ample evidence of the adverse consequences
imbalance of energy, protein and other nutrientssea  of malnutrition on physical and psychosocial outesm
adverse effects on body form, function and clinical [3, 4-6], and seemingly these are independent of
outcome [1]. In the older population, undernutritio underlying disease and disability [7]. Malnourished
rather than overnutrition is the main cause forceon, older people are at increased risk of falls, lepgth
since its relation to morbidity and mortality isastger hospital stays and rehabilitation, institutiondiiaa,
than that of obesity [2]. The prevalence of malitiotr postoperative complications, infections, pressure
increases with escalating frailty and physical ulcers, poor wound healing, impaired muscle and
dependence [1]. respiratory function and death [1, 8, 9].

Body mass index (BMI; weight[kg]/heightfi)
predicts disease risk both in those termed undgtwei
and in those who are obese. The World Health

*Correspondence Organization categorizes underweight as BMI < 18.5,
Anil C Mathew normal 18.5 — 24.9, overweight 25 — 29.9, obese- 30
Professor of Biostatistics 30.99 and extreme obesity > 40 . However, BMI may
Department of Community Medicine be unreliable in the presence of confounding factor
PSG Institute of Medical Sciences and Research such as oedema or ascites , and may not identify
Coimbatore — 641004, India. significant unintentional weight loss if used asirgle
Email: anilpsgmet@gmail.com assessment [6,10,11] . Furthermore, reliable
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measurement of height can be difficult in the dider Materialsand Methods

because of vertebral compression, loss of muscie to

and postural changes [6,12]. Mini nutrition assessm  Study design and population

(MNA) is a widely used international questionnatioe ] }
evaluate the nutritional state of seniors with high The urban health centre of PSG Institute of Medical
sensitivity (98.9%), specificity (94.3%) and diagtioc ~ Science and Research has 6 areas on which 3 areas
accuracy (97.2%). It closely correlates with Were randomly selected. The selected areas were
biochemical (albumin, prealbumin, transferrin leyel HUDCO, AD colony, Pattallamman Koil Street. The
and lymphocyte numbers) and anthropometrical total numbers of households in these 3 areas wéfte 7
markers (measuring of subcuticular fat, arms !N 565 houses, there were no elderly person and non

circumference) that was verified by a number of fésponse was obtained in 43 houses. Hence we
clinical studies on wide sets of geriatric patigts surveyed 154 households and interviewed 190 elderly
15]. Performing the MNA is time consuming because People. All elderly people aged 60 years and above
MNA itself consists of 4 groups of questions and residents at HUDCO Colony, AD colony and
measurements: basic anthropometrical measuremerft@itallamman Koil Street were included in the study
(BMI, arm, hip circumference, loss of body massjatt Subjects having _deb|I|ty or s_,t_ructural defe_cts sash
condition evaluation (mobility, self sufficiencyhionic ~ chest or upper limb deformities, those with medical
defects, presence of acute disease, psychologicaqj'sorders known to have altered body proportionsewe
condition and polypragmasia), eating habits (qoesti echL_Jded from the_stqdy. Approval for_the study_was
aimed at food and liquid consumption and the abitt obtained frpm Irysutuuonal Human Ethics Qommlttee
eat) and judging the condition of nutrition and Itrea (IHEC). Wr|tten informed consent was obtained from
A certain number of points are allocated to each€ach patient.

guestion; maximum reached is 29 points, minimum 0
point. Normal MNA and a good condition of nutrition
is considered above 24 points, endanger risk of
malnutrition appears in the range 17-23.5 pointd an
score under 17 verifies malnutrition.

Measurements

The participants were requested to stand strawgtth,
heels together, and height was measured with a
measuring tape (Wellknown Syndicate Tirupur,
Tamilnadu) measured to the nearest centimeter (cm)
and weight was assessed by a digital weighing machi
to the nearest kilogram (kg). BMI was calculated as
weight in kg by the square of height in meters i/
Knee height was measured with the subject seated in
chair, using a measuring tape from top of the kioee
the sole level. Measurements were performed on the
left leg, positioning the knee and ankle at a 9@jle.

Height and weight are important anthropometric
measurements for the assessment of health comsliti
in people. However, the measurement of height é th
elderly who are confined to bed or in wheelchairs o
who have spinal deformities can be difficult. Migaz
reported that there were 76 % of admitted patieits
could not have their height and weight measured. In
order to avoid these difficulties, alternative noeth of
estimating height from other anthropometric
measurements have been developed. Generally, th
knee height method is most common now. At present,a gcatter diagram was initially plotted for kneeige

the formula devised by Miyazawa and Chumlea [16] 5nq height. We excluded 6 observations having
are often used in Japan. However, whereas Miyazawa’ o,ireme values observed in the correlation from the
formula was developed from the data of people agedyn\ysis. Thus the linear regression analysis was

from 21 years to 97 years from various locations of yerformed among 184 observations using SPSS (19.0)
Japan. Chumlea’s formula was developed from tha dat ¢, estimating height from knee height and age. An

of people in the US. However, to the extent of our ogiimation of y= a+hx;+b,x, was developed wherg x
knowledge, not many studies were conducted in Indiajg | ee height and,is age, a is the intercept, and b

to estimate height from knee height and age. I8 thi yonregent the regression coefficients (slopes) rafek
paper, we attempted to create a formula to estith@te ikt and age. Ris the coefficient of determination

height using knee height and age in the elderlpWie  \\hich is interpreted as the proportion of totaliation

data from a community based cross sectional study, hejght measured through knee height and age. For
conducted at the urban field practice area of PSGy,q actually collected data, using BMI, we defined

Institute  of  Medical ~Science and  Research, mainytrition as having BME 18.5 kg/mi. This was
Coimbatore. compared with malnutrition assessed using MNA

gtatistical Analysis
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questionnaire having scorg 17. The agreement 72.79 years and 7.64 years and among female adults
analysis was measured using Kappa statistic. We havwere 70.41 years and 8.03 years.

further estimated the height using the regression

equation developed and BMI was further calculated The scatter diagram for actual height and kneehihésg
and malnutrition was then assessed. This was furtheshown in Figure 1. People who were taller in statur
compared with the malnutrition assessed using MNAhad a higher knee height. Pearson correlation
questionnaire and agreement analysis was carried oucoefficient was 0.837 (p<0.01). The regression
In Kappa statistic, mild agreement was defined .4s 0 equations assessed for estimating height for made a
to 0.6, moderate agreement was defined as 0.68to 0.women are given in Table 1.

and good agreement was defined as 0.8 to 1. - ]
The agreement between malnutrition estimated from

Results BMI using the regression equations and malnutrition
estimated using MNA score shows fairly moderate

A total of 184 elderly people were included in the agreement (Kappa = 62%) compared with the mild

analysis. The mean height and its standard dewmiatio agreement between malnutrition estimated from BMI

among male adults were 162.31 cm and 7.04 cm andising the height and weight measured and malroriti

among female adults were 147.32 cm and 6.50 cm. Thestimated using MNA score (Kappa=56%) (Tables 2

mean knee height and its standard deviation among&3)

male adults were 51.97 cm and 2.46 cm and among

female adults were 48.08 cm and 2.72 cm. The mean

age and its standard deviation among male adults we
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Fig 1: Scatter diagram for height and knee height (n=184)
Table 1: Estimating height from knee height and age based on gender
Regr ession equation R*(%)
For men, Height =2.274* K nee height-0.063* age+48.732 62.7
For women, Height =1.728*K nee height-0.145* age+74.503 58
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Table2: Agreement between malnutrition assessed using actual BM| compared with malnutrition
assessed using MNA questionnaire

Actual BMI Malnutrition
(Kg/m?) Kappa
Yes No
<185 19 5
0.555
>18.5 18 148

Table 3: Agreement between malnutrition assessed using estimated BM| compared with malnutrition
assessed using MNA questionnaire

Estimated BM | Malnutrition
(Kg/m?) K appa
Yes No
<185 23 7 0.620
>185 14 146
Discussion The measurement of knee height provides a simple,

quick and accurate means of estimating height for
In this study we found that the knee height is hyigh elderly whose height cannot be measured. The fiysdin
correlated to stature. There are many equations forclearly support the observations from other pafthe
estimating stature from knee height, which havenbee world. Large scale community based studies canthro
reported by Chumlea[16], Lera[17] , Chumlea [18], more light in this field.
Han [19], Chumlea[20] , Palloni [21] , Donini [22]
Zhang [23], Myers [24], Shahar [25] , Cockram [26] Acknowledgements
Knous [27] in various countries. In Japan, the
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knowledge, this is the first study to estimate heig study. We are grateful to Dr. Thomas V. Chacko,
from knee height. Professor and Head of Department of Community
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To evaluate the relationship between height and kne Research, for his constant support and encouragemen
height or other factors, all authors who mentioned fOr the successful completion of the study. We wioul
above used the simple or multiple linear regressionIIke to express our deep and sincere gratitude 0 M
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