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bstra

Background: AJthough many older people with diabetes are obese- a proponion is recognizedto have malnutrition or lesser degrees of nutritional impairmelt This study aimed to assessthe nutritional status of hospitalized elderly diabetic patient using the anthropometricmeasures Hospital based case con*ol study in Tikdt teaching hcspi,.al rvirh random samplingmethod of 50 hospitalized elderly diabetics compared with 50 hospitalized non{iabetics.utritional assessment done depording on anthropometri c measures : Height, weight, BMI,mid arm circumfercncc . and calf circumfsrcncc. About 5?6 ol diabctics had BMI <18.5 withodds ratio2.l7 , 30% had BMI42 as an indicator of high morrality with odds ratio 2.17.About I 27o of diabetic group had MAC S 2l cm versus 4olo thr non- diatrtic group, with oddsratio of 3.3. Calf circumference wa-s € I cm for 487. of rtiatretics, vs369o of the nonjiabeticgroup, with odds ratio of 1.64. Hospitalized elderly diabetics had non-signifient loweranthrolKmetri c measures than non{iabetics, indicating nutritional statrls affection an4 theneed for an overall nutritional assessment tool encompassing all areas of nutritionalevaluation other than anthropomelric meas urcs among elderly patients

w-ards elderly diabetics, hospitaiized elderly, nutdrional assessment of eldertv

ntroductio
Anthropometric measurernenb are
important indicators of an inilividual,s
nutritional statusuj, which it's
derangemer( from normatity is important
risk factor for sever disease and disabiliqr
in elderly[2]. The process of ageing is
associated with progressive metabolic
remodeling, which mainly affects
anthropometig mdocrine and metabolic
parameters. Althowh it occurs
successfirlly in some individuals, in others
it fails[3]. there is a slow and progressive
redistribution of fa! as intra-abdominal fat

tends to incrsase and subcutaneous fat on
the limbs tend to decrease[4].

With advancing age the risk ofdeveloping
malnutrition increases, particularly among
i nstituti onal ized parients [51. pmtein-
energy malnutrition is common in the
elderly, between 23 Vo aad 62%o of
hospitalized patients suffer from under
nutrition [6].

This may be due to ageassociated
reductions in
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tbod intake combined with the presence ot.
debi litating diseases, social isolation,
altered health stafus, economic limitations
and multiple hospital admissions [7,81.

Older people with type 2 diabetes may
have needs different from younger diabetic
people, so both age and life expectancy
should influence management, as well as
any co-morbidities they may suffer t'rorn
[9]. Older people with diabetes are under_
represented in clinical trials an4 as a result
are often treat€d according to guidelines
based on expert opinion and the dubious
extrapolation ofresults from clinical trials
in younger people [I0].Lirrle is known
about the anthmpometric and nutitional
sl.atus of older people with DM. For thc
previously mentioned reasons there's a
need to study the nutritional status of the
diabetic elderly- Up to researcher,s
knowledge this study was the first in hdq.

This study aimed to assess the nutritional
status of hospitalized cldcrly diabctic
patient using the anthropometric measures

atients and Meth

Study DesiBn: Hospital bnssl ese-control
study, done fur Tikrit teaching hospilal
during the period (November. i, 2009 -
July 1,2010).

palients aged 60 years or nrore and who
stayed in the hospital for one or more days
were included in the study. Fifty elderly
diahic patient for more than I year
depending on the medical history and the
venous lbsting plasma glucose (FpG) ol.
27.0 mmol /l according to the definition
and diagnosis of diabete,s mellitus,
recommended by a WHO/IDF
Consultation[l t] chosen randomly and
compared with, fifty hospitalized non_
diabetic elderly patient with venous FpG <
6.1 mmol / l[ I l].

Exclusion crit€ria

L New CVA cases.

2. Patients with malignant disease.

Data collection:

Data collection was done in the fust 24_72

hours of admission by direct inrcrview of

the palied or caregiver (if the patient had

dementia or some other probl€rn that

pr€vent communication). A questionnai re

was designed by the researcher for

collecting the following dat4 Socio.

dentographic arrd tife style characteristics,

DM relate.d informdion. "'*t

Anthropometric measures

Measurements oithe weight, height, mid_
arm circumference (MAC) in cm. calf
circumference (CC) in cm were recorded
in the questionnaire.

Weight: was measured in ftg) using
UNICEF electronic scale. To obtain an
accurate rveight shoes and heavy outer
clothing ofthe subjects was rcmoved.

Height: The height in (m) was rneasured
by a measuring tape which was hammered
on to the wail stadiometer. Height was
measured rvithout shoes. lfthe patient is
bedridden, or unable to stand, hei€iht was
measured using indirect methods such as
mcasuring demi-span (half arm span),
according to the method used by Hickson
and Forst[12]. by locating the midpoint of
the sternal notch with the pen, asking the
patient to place the left arm in a horizontal
position, then by using the tape measure,
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measuring the distance from the mark on
the midline at the stemal notch to the web
between the middle and ring fingers. The
arm was tlat and wrist was skaight. The
rcading was recorded in cm. The height
was calculated by the following formula:

. 
Females height in cm = ( I .35 x demispan

in cm) + 60.1

Males height in cm = (1.40 x demispan in
cm) + 57.8

From drese measurements, the Body iviass
Index (BMI) wm calculated, as weight in
Kg divided by height square in meter.

Using the BMI chart provided (Appordix
trl), pariens rverc divided to according to
the WHO classifitation[ 13] into
underweight (BMI < 18.5), normal (18.5_
24.99), pre obese (25-29.g) and obese
(230). BMI cla*sificarion as an indicator
of mortality and morbidity was used, any
patient had BMI <22Kg/mZ or >29
Kg/m2 was classified as at risk of
increased mortality and morbidity[ l4].

Mid Arm Circumference (MAC): Alier
asking the patient to bend his non- r ne age range was 60-87 years with a
dominant anu at the elbow at a right anele me of 67.4+7 .3 for diabetic group and
with the palm up, the distance between ire o / l+ / l tor non- diabefic group. The age
acromial surfac€s ofthe scapula (bony group 60-69 year represented most of
protrusion surface ofupp* rnoutd".) *d hospitalized patients and it was 66%
the olecranon process ofthe elbow among diabctics in comparison to 620z of
(bony point ofthe elbow) on the back ::::libetic 

patients, and this variation is

orthearmwasm"u"*o.n",io-' ;,,.T;T::'ilH:lffH:,#;;1lil
point between the two was marked, 

e''vr" e

and then the patient was instucted to This study revealed that 6% ofdiabetic
let the arm hang loosely by hiV her gloup were undemourished in comparison
side. The tape measure was positioned to one_ofnon-diabetic group; 36% of
at the mid-point on the uppei arm and 1i*lt group versus 38olo of non-

tightened snuglytlsl. olabetlcs had normal llMl; 38% of
diabetic group versus 3goZ ofnon-

Calf Circumfaence (CC): The CC $,es diabetics werc overweight and 20% of
measured *'hile the subject sitting with the diabetic group versus 22olo ofnon-
left leg hangrng loosely or standing with diabetics were obeso. These variations are
their weiglrt evedy distributrxl o,. both stalistically non- significant (f 1.07,

1oo ribit Medicot lournat ,l[;;ff;]"7;as 
shown in rabre 2.

feet with uncovered call-. l.he tape then
wrapped around the calfat the widest part,
for recording. Calfcircumference i l cm
considered as malnutrition (showing a
good correlation with muscle mass and
functional status in the elderly)[ l4].

Fasting plasma glucose (FpG): Venous
plasma glucose was used for measuring
glucose concentrdtions in blood. plasma
was immedialely separated after collection
and then glucose was measured[ I I ]. The
test was done in hospital laborator,y.

Stafistical analysis and data managemenr:

The Statistical package tbr Social Sciences
(SPSS, version l0) was used for .lata entry
and analysis. Chi (12) square, and Fisher,s
exact tests ofassociafion were used to
comparc proportions of different factors
among cases rvith lhe same Eoportions
arnong controls. p value ofs 0.05 was
regarded as statistically signifi cant.
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'l hirty percent ofthe diabetic group have
BMI < 22 in comprison to l5olo among
non- diabetics as an indicator ofmortali&.
This variarion is statistically non
significant as shown in Table 3.

'l he proportion oldiabetic group who had
MAC < 21 cm was l27o venus only 4Zo
for non- diabetic group, with odds ratio of
3.3, as shown in Table 4, This variation is
sEtistically non -significant (Fisher,s
exact test, P {).269)

Calfcircumference was <3 I crn for 4golo of
diabetics, in comparison to 36010 for the
nondabetic group, with odG rdtio of
1.64; ttris difference is statistically non_
significant (X=1.478, dFl, p- 0.224), as
shown in Fig I .

Diabetics had 2.17 fold risks to get BMI
<18.5, and I.04 to get BMi >30. Diaberic
patients were 3.27 times exposed to have
MAC <2 I cm, l 64 times io have CC
< Icm, 2.56 to g€r BMI < 22, and 0.68 to
have BMI >29 than non{iabetics. These
variations are statistically not significant,
as shor*l in Table 5.

iscussio

diabetics may be attribured to the above
mentioned reasons.

BMI as ar indicator to moftalilv in elderly
population showed that about one third of
diabaic group with odds ratio of2.56 had
had BM I of< 22, and (262o) ol>29 with
odds ratio 0.68, both BMI figures are
considered at high risk of mortality and
morbidit_v[16]. These tigures are higher
than among non{iabetics- This agrees
with studies that found a U shaped
relationship betwe€n mortality and BMt,
with insrrased mortality at low and high
BMI [20,21]. This may tx due to
accelerated rate of skeletal muscle mass
and strength loss in diahic patients which
put them at high risk for sarcopenia[22].

This sody revealed a non- significant
variation in MAC, whoe (12%) of
diabetics, had MAC 5 2l cm in comparison
to (4%) ofnon-diabetics, and the diabetics
werr 3-27 times at risk to hadMAC <
2lcrn than non-diabetics. The non_
significant vadation may be due to the
small sample size ofthis study. In a study
done in Istanbul MAC < 2 I crn was (6,6%)
as demonstrated among hospitalized
patients Ii8].'flris difference rnay be due
to the differcnc€s in population health

In this snrdy mosr frequenrly affecred aqe |tt1act11i11ics,. 
as wal as that it was done

group was 60{9 years; this goes wirh t-he :1 T:Pt3,y.p"rients without

findings ofprevious 
"ruoier;d .."; ;- considering diabetic history'

consistent incr€ase in the prcvalence of The undesirable CC (<3lcm) was highertypc 2 DM with increasing age with values among diabetics ;E%, than nondiabctics
reaching a plateau in old age then 36%, and the diabetics were 1.64 times atdeclining slightly in the very old [t 6, l7]. risk io fraa CC < : r cm tlan non{iabetics.

Acmrding to wHo classification of BMr, A tyl I Istanbul foutrd it (6.67o of the

this study shows that (69i,) ofdiabeticsi patrent) [lEI' The sample ofthe Istanbul

in the undemutrition group with odds rati" T:{ :: tar-en rcgardless to the presence

of 3. t7, this is towe, it un it ut ."porteo i" :,:-:y.. 
ln addition to the 

"rrrent 
Inqi

Istarbul (8%)[18], and rhiwan 1i.:z; :'ll:: *n'"1 ,tSispose for more

[l9]. This may be explained by the use of li,porh:ns 
o: mdnutition and tie

the lowest cut-offpoint for malnutrition in communlty characteristics which put

comparison to thc othcr two studics wiiJ clderly rn a sedcotary life style'

used l9 Kg/m2. The undernutrition in
nkrit Medicat Journal 2O12;78(2):ge_1OS 1O1
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'l he tlnding ofnon- significant variations
in the anthropometric me:lslres, goes with
that of Turnbalt in UK [23] and
Padmalayam let al [24] who tbund a
similar findings of non-signi ficant
decrease in anthropometric measures
among diabetics indicating the need for an
overall nutritional assessment tool
encompassing all arcas of nutritional
evaluation other than anthroF)mtstric
measures among elderly patients.
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Table I .Age distribution of the sample

P value t Controis Lases Age

No. No.

62

30

100

3l

l5

4

50

66

))

t2

r00

JJ

l1

6

50

60{9 year

70-19 year

> 80 year

TotaI

0.583 r.078
ti
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'lhble 2 'Nutritionar statu-s according to wHo crassification of BMI among cases and

controls

population

p value Controls2
x Cases

% No. BMI
No.

2

38

38
)1

r00

6

36

38

20

r00

3

l8

l9
10

50

<l 8.5

18.5-
24.9

25-29.9
>30

Total

Table 3. BMt of diabetics and non{iabetics as an indicator to mortalily in elderly

pvalue t Controls Lases BIYI as
indicator
toNo. No.
mortalitv

0.132
J.+

16

24

100

8

12

50

30

44

26

100

l5
1')

13

50

<22
22-28
>29

Total

Table 4. Nuritional status ofdiabe ics and non-diabetics according to MAC

Fisher's exact test

P value

0.269

No. Yo No.

Cuntrols Cascs MAC

4 ,)
t2

88

100

96 48

r00 50

6

44

50

MAC<21

MAC > 2l

Total

104 nkrit M e dicot lou not 20 12; 18(2 ) :gg_los

0.783 1.07

I

l9

t9
ll
50



70

tr cc <31

trcc>31
6.1{:,.

60
50
40
30

20
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0

43':i.

C,r5,'a Co[trols

C.rll circumference t.\.a1a, F 0.224

controls

Fig I . Nutritional status according to CC of the elderly population among c:res and

,'able 5' 'lhe odds ratio for diabetic patients in rcration to anthropometric measures.

P value Odds Ratio Risk factors

NS
NS
NS

NS

NS

NS
NS

31 'tl
2.34
3.04

7.09
1.76

0.30
0.38
0.36

I
3.11
0.95
1.04

17.07 0.63

3.66 0.74

BMr 18.5-24.9
BMI <t 8.5
BMr 25-29.9
BMI >30

MAC>2lcm
MAC <2lcm

CC >3 lcm
CC <3lcrn

BMt 22-28
BMI <22
BMI >29

I

3.27

I

1.64

I

2.56
0.68
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