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ABSTRACT Objective: To investigate the nutritional status of elderly inpatients by using short-form mini-nutritional assessment
(MNA-SF), and to explore the effects of nutritional status and its association with physical function in older inpatients. Methods: This
study included data collected from 104 elderly patients in Geriatrics and Internal Medicine aged 65 years or older. MNA-SF was used to
evaluate the nutritional status of the inpatients. The elderly inpatients were divided into two groups via MNA-SF, whereas in considera-
tion of age, gender and chronic conditions. Thirty-six inpatients with malnutrition (case group) were enrolled, the control group contained
sixty-eight inpatients without malnutrition. The above two groups were matching with age, gender and chronic conditions. Eating habits
as well as physical functions were compared between the two groups, and the correlation between nutrition score and physical function
(grip strength and walking speed) was analyzed. Results: Compared with the well-nourished group, participants in the malnutrition group
ate less meat(16% vs 48%, P=0.012). The grip strength [(11.67% 9.89)kg vs (20.46% 9.89)kg, P<0.001) and the walking speed [(0.46%
0.64)m/s vs (1.16+ 0.65)m/s, P<0.001] of the malnourished group were lower than those of the well-nourished group. Further correlation
analysis showed that the MNA-SF score in older patients was positively correlated with grip strength (r=0.562, P<0.001) and walking
speed (r=0.600, P<0.001). Conclusion: The nutritional status of older inpatients is related to the number of times of eating meat. The nu-
tritional status affects the physical function in older inpatient.
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Table 1 The comparison of general data between the two groups

Admission condition (number of

Groups Gender(male/female) Age(year)
cases of acute illness, %)
Malnourished group
17/19 77.08+ 7.48 22(61.11)
(n=36)
Well-nourished group
37/31 74.88+ 5.80 25(36.76)
(n=68)
X/t value 0.487 1.537 5.6333
P value 0.485 0.130 0.018
*2 WARBERNBERILR
Table 2 The comparison of chronic diseases between two groups
Hypertension Coronary heart ~ Hyperlipidemia Cerebrovascular
Groups Diabetes (n, %) . . COPD (n, %) CKD(n, %)
(n, %) disease (n, %) (n,%) disease (n, %)
Malnourished
23(63.89) 11(30.55) 15(41.66) 6(16.66) 16(44.44) 18(50.00) 5(13.89)
group(n=36)
Well-nourished
41(60.29) 23(33.82) 24(35.29) 10(14.71) 20(29.41) 21(30.88) 15(22.06)
group(n==68)
x* value 0.129 0.114 0.408 0.070 2.350 3.671 3418
P value 0.72 0.735 0.523 0.792 0.125 0.055 0.064
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Table 3 Comparison of the dietary habits between two groups

Meat intake Vegetables intake Fruit intake
Groups Occasionally Occasionally
Not (n, %) Rarely (n, %) Normal(n, %) Everyday (n, %) Everyday(n, %)
(n, %) (1, %)
Malnourished
0(0) 20(55.56) 16(44.44) 0(0) 36(100) 15(41.67) 21(58.33)
group(n=36)
Well-nourished
1(1.47) 19(27.94) 48(70.59) 1(1.47) 67(98.53) 25(36.76) 43(63.24)
group(n=68)
Z value 2.506 0.535 0.077
P value 0.012 0.465 0.782
4 WARMKIhRER LR
Table 4 Comparison of the physical function between two groups
Groups Grip strength(kg) Walking speed(m/s)
Malnourished group
11.67+ 9.89 0.46 0.64
(n=36)
Well-nourished group
20.46x 9.89 1.16% 0.65
(n=068)
X/t value 4.657 5.095
P value <<0.001 <0.001
504 r=10562 p<0.001 4, r=0600,p <0.001
=) »
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Fig.l Analysis of the correlation between MNASF score and grip strength, walking speed

3 ik
EENEFRARMKAENMUGIET A, TP TS
MEZEZE M GRS REENE AR ERERN
0.7%-8% , & 7 AN B XU BB 3 20%-40%1, — 1500 T 28
ARTFAE By 448 DATRIFLIX Y 6450 ZAFEXCEAE AT E TR
LIRS IR EA DCEAR N TR RABIRERN 12.6%09, Z=4E
ZER TR 58 IR PEMEE (Mini Nutritional Assessment, MNA)X}
9338 A4 AL Ak AR AT E TIPS, R IAL TR XA A
EFRAREIER 0.2%, BEFRA R B HE N 32.3%, HF
AR BCEFR RAGR &A: 1 54ERE RS B R A TR RE T Sk
FERE PR GARIDIRE SAMARA OG0, RIDUEIX B AENEFRA
R AE FRA R XU 1) S8 3R S 40301 D 8% 36.4% , AF 1% B

RO ZHERE EFA IR e MR S8 5
FOIRDUAT K, BE X 22007 (5] PG HEA 4L X 2 AR N HEFTH SR 0F
FEEIBEFE R 4.3%EFE NBAEFRAR, 254%EF NEAE
FeA RIS , BB FRARBL S 4R R R A DA 50, ]
W Z BB A 22 5 AT RE S X 22 5 . MUY 2R 56 KF A
ekt XA AR 7 A K

FEBERAF NI ETRA R A AR AL CEAE AT, A I
TR AEBE A E IR BB R R IL 46% , B IR KK
41.2% AR S E IR RA K, AR FE R, B4 5 R A i 57
AR, HAFRE A PROL BRI RN AR 8 TR DL Y
B, ABITEAEICEL T AR AR5 BARERROUR K BEA
Be B B A EFRIRDL S ABE A BT A 5% . (HE4FE
Be B E ARt 5B FRROLZ B B PR E R M A TEAE AT RE



DREYESSHE  biomed. cnjournals.com Progress in Modern Biomedicine Vol19 NO.15 AUG.2019

- 2973 -

JEMIF AR A AR . ABETEAS R s B 8 4F N E TR

RS R AR O, SRR ACRIFITIEC . T2

RGP Z , %) T35 B0 5 SR A 4, &

AR NARXEEA N R WD MR RER 22 , 2 5 KA

FIRA R o T4 PR A X TR A [ 5 K A S W ) A

PRI, AT KA EFRAR .

RS TR B AE AUAAH # D REISS , B T o 43¢
BAE, REBUMAET 5 RIS >, ZIUF5E o 4E N5 5
BIOREA K 0220, IR ZFER B HEERAR K
MNA-SF 15335 555 Z [ 7 PO SCHE B IR A BT RE 2 5855
PR ARG R P, AP S R R AR E IR AN R A 1R )
KoL AR BAR T E SR R, H MNA-SF #3453 542
KL RIEAG B IR 558 W3 1™, L an i
SR, AR, SR AT, k= e RK D & &
VLR gt (4 Bl s

ABEFEAFAE—E W R R, 1 See A R A, LT
PEM R AERE R , AR AR I A E TR, 7
ATPREE— 2L RAEBE B B AEA I, IF R I X 248 N (AR(EBE
SR FATHIOCHTFE o 35X T8 1 B B2 S ACR AR 2T 1B
AOPEAl , FAT R 2 EVEIEAL AT el f R 3R T B
RVPAl B N B 454 KoK AL 54 R A T R 4T 21

A G A R LLLEE A R AR AR T AL

FRIRBL,

M EFRARETIREFEAYIE LA IGE T R, LI
FEBE AR N R LB FRA R, 3 iU 5 5™ . PR, B
W B NE TR R LB FRA RIS RN, S 78 R
IR MG EAE NE TR, e ot B4 N BRI R, 180 I &
E MY KA B FREARAE T

£ % 3T ik ( References )

[1] Guigoz Y, Vellas B, Garry PJ. Assessing the nutritional status of the
elderly. The Mini Nutritional Assessment as part of the geriatric eval-
uation[J]. Nutr Rev, 1996, 54(1 Pt 2): S59-S65

[2] Damayanthi H, Moy FM, Abdullah KL, et al. Prevalence of malnutri-
tion and associated factors among community-dwelling older persons
in Sri Lanka: a cross-sectional study [J]. BMC Geriatr, 2018, 18(1):
199

[3] Wei K, Nyunt MSZ, Gao Q, et al. Frailty and malnutrition: related and
distinct syndrome prevalence and association among community-
dwelling older adults: singapore longitudinal ageing studies[J]. ] AM-
DA, 2017, 18(12): 1019-1028

[4] Johansson Y, Bachrach-Lindstrom M, Carstensen J, et al. Malnutrition
in a home-living older population: prevalence, incidence and risk fac-
tors. A prospective study[J]. J Clin Nurs, 2009, 18(9): 1354-1364

[5] E. O'shea ST, E. Manning, A. Barrett, V, et al. Malnutrition in hospi-
talized older adults a multicentre observational [J]. J Nutr Health Ag-
ing, 2017, 21(7): 830-836

[6] Carryer J, Weststrate J, Yeung P, et al. Prevalence of key care indica-
tors of pressure injuries, incontinence, malnutrition, and falls among
older adults living in nursing homes in New Zealand [J]. Res Nurs
Health, 2017, 40(6): 555-563

[7] Maurits FJ, Janneke P, Lieven D, et al. The prevalence and health bur-

den of malnutrition in Belgian older people in the community or re-

siding in nursing homes: results of the NutriAction II study [J]. Aging
Clin Exp Res, 2018, 20(4)

[8] Laurence ZR, Judith O, Antoni Salva , et al. Screening for undernutri-
tion in geriatric practice: developing the short-form mini-nutritional
assessment (MNA-SF)[J]. J Gerontol A Biol Sci Med Sci, 2001, 56
(6): M366-372

[9] Slee A, Birch D, Stokoe D, et al. The relationship between malnutri-
tion risk and clinical outcomes in a cohort of frail older hospital pa-
tients[J]. Clin Nutr ESPEN, 2016, 15: 57-62

[10] Matsuo H, Yoshimura Y, Fujita S, et al. Risk of malnutrition is asso-
ciated with poor physical function in patients undergoing cardiac re-
habilitation following heart failure[J]. Nutr Diet, 2018, 8(28)

[11] Iwakami, Naotsugu, Nagai, et al.Prognostic value of malnutrition as-
sessed by Controlling Nutritional Status score for long-term mortality
in patients with acute heart failure [J]. Int J Cardiol, 2017, 230:
529-536

[12] Chavarro-Carvajal D, Reyes-Ortiz C, Samper-Ternent R, et al. Nutri-
tional assessment and factors associated to malnutrition in older
adults: a cross-sectional study in Bogota, Colombia [J]. J Aging
Health, 2015, 27(2): 304-319

[13] Damayanthi H, Moy FM, Abdullah KL, et al. Prevalence of malnutri-
tion and associated factors among community-dwelling older persons
in Sri Lanka: a cross-sectional study [J]. BMC Geriatr, 2018, 18(1):
199

[14] Cuervo M, Garcia A, Ansorena D, et al. Nutritional assessment inter-
pretation on 22,007 Spanish community-dwelling elders through the
Mini Nutritional Assessment test[J]. Public Health Nutr, 2009, 12(1):
82-90

[15] Saghafi-Asl M, Vaghef-Mehrabany E. Comprehensive comparison of
malnutrition and its associated factors between nursing home and
community dwelling elderly: a case-control study from Northwestern
Iran[J]. Clin Nutr ESPEN, 2017, 21(10): 51-58

[16] WeiJM, Li S, Claytor L, et al. Prevalence and predictors of malnutri-
tion in elderly Chinese adults: results from the China Health and Re-
tirement Longitudinal Study[J]. Public Health Nutr, 2018, 7

[17] F48, o, XK, ¥ L RARLFATRRALAEEF]
b EE Ak &, 2012, 20(20): 4479-4481

[18] Damizo R, Santos ADS, Matijasevich, et al. A Factors associated with
risk of malnutrition in the elderly in south-eastern Brazil[J]. Rev Bras
Epidemiol, 2017, 20(4): 598-610

[19] Han'Y, Li S, Zheng Y. Predictors of nutritional status among commu-
nity-dwelling older adults in Wuhan, China [J]. Public Health Nutr,
2009, 12(8): 1189-1196

[20] #THmA], 2% B, #60, . AEREFAIARL IR R A A
B[] P 4 E S 22, 2011, 30(2): 148-149

[21] Ma L, Zhang L, Tang Z, et al. Use of the frailty index in evaluating
the prognosis of older people in Beijing: A cohort study with an
8-year follow-up[J]. Arch Gerontol Geriatr, 2016, 64(4): 172-177

[22] Ma L, Tang Z, Zhang L, et al. Prevalence of Frailty and Associated
Factors in the Community-Dwelling Population of China [J]. ] Am
Geriatr Soc, 2018, 66(3):559-564

[23] Ma L, Zhang L, Sun F, et al. Frailty in Chinese older adults with hy-
pertension:

long-term mortality[J]. J Clin Hypertens, 2018, 10(14)
(THEEE 2992 TT)

Prevalence, associated factors, and prediction for



£ 2992 - DRAMIESSHE  biomed.cnjournals.com Progress in Modern Biomedicine VoL19 NO.15 AUG.2019

F kAR ARR A [T]. G RAF EF 4 &, 2017, 1909):
610-613

[8] Schmidlin D, Aschkenasy S, Vogt PR, et al. Left ventricular pres-
sure-area relations as assessed by transoesophageal echocardiographic
automated border detection:comparison with conductance catheter
technique in cardiac surgical patients [J]. Br J Anaesth, 2017, 85(3):
379-388

[9]1 Mancuso FJ, Moisés VA, Almeida DR, et al. Left Atrial Volume De-
terminants in Patients with Non-Ischemic Dilated Cardiomyopathy[J].
Arq Bras Cardiol, 2015, 105(1): 65-70

[10] Rozenbaum Z, Granot Y, Turkeltaub P, et al. Very Small Left Atrial
Volume as a Marker for Mortality in Patients Undergoing Nongated
Computed Tomography Pulmonary Angiography [J]. Cardiology,
2018, 139(1): 62-69

[11] Li SY, Zhang L, Zhao BW, et al. Two-dimensional tissue tracking: a
novel echocardiographic technique to measure left atrial volume:
comparison with biplane area length method and real time three-di-
mensional echocardiography [J]. Echocardiography, 2014, 31 (6):
716-726

[12] Rabbat MG, Wilber D, Thomas K, et al. Left atrial volume assess-
ment in atrial fibrillation using multimodality imaging: a comparison
of echocardiography, invasive three-dimensional CARTO and cardiac
magnetic resonance imaging [J]. Int J Cardiovasc Imaging, 2015, 31
(5): 1011-1018

[13] Wandelt LK, Kowallick JT, Schuster A, et al. Quantification of left
atrial volume and phasic function using cardiovascular magnetic reso-
nance imaging—comparison of biplane area-length method and
Simpson's method [J]. Int J Cardiovasc Imaging, 2017, 33 (11):
1761-1769

[14] 8 KK, KR, Zib, 5 £ 5 EARIGHA H Al k& FHA R AL
g R BB KA (T P B % %S, 2017, 21(7):
1148-1150

[15] Rusinaru D, Bohbot Y, Salaun E, et al. Determinants of left atrial vol-
ume index in patients with aortic stenosis: A multicentre pilot study
[J]. Arch Cardiovasc Dis, 2017, 110(10): 525-533

[16] ® B4 IR, 5ok, 5 £ 5 AR 0od H A & & % % £ £ 47
KA R wG IR NI P BA B E S 4 &, 2018, 34(6): 516-518

[17] Samaan A, Nagy M, Wagdy K, et al. Veno-arterial Loop Aiding Mitral
Valve Crossing for Balloon Mitral Valvuloplasty in a Patient With a
Huge Left Atrium[J]. J Invasive Cardiol, 2018, 30(6): E50-E51

(18] Z= %530 A 70, I AR /= 5T 48 75 AR 16 )L Rk 578 5 i # Bk o i3 3R
BN F AR ILS R AR RFUS e 5 A [J]06 RS i E R
&, 2016, 32(9): 961-964

[19] Worley E, Rana B, Williams L, et al. Left ventricular diastolic dysfun-
ction: identifying presence by left atrial function [J]. Echo Research
and Practice, 2018, 5(3): 97-104

[20

=

Ziotkowska L, Petryka J, Boruc A, et al. Comparison of echocardiog-

raphy with tissue Doppler imaging and magnetic resonance imaging

with delayed enhancement in the assessment of children with hyper-

trophic cardiomyopathy[J]. Arch Med Sci, 2017, 13(2): 328-336

[21] Ghandi Y, Sharifi M, Habibi D, et al. Evaluation of left ventricular
function in obese children without hypertension by a tissue Doppler
imaging study[J]. Ann Pediatr Cardiol, 2018, 11(1): 28-33

[22] x| & k4048, TR, S REFAR S EYFTAN L R IFF R
&5 R F AR F B e AT 5, 2017, 15(12): 1105-1107

[23] kB KK HALF AP AP REARBENEE RS TR
BN L s IS & £ S ARG EZFILTERS E
% 2 &, 2017, 23(5): 423-426

[24] Barros-Gomes S, Williams B, Nhola LF, et al. Prognosis of Light
Chain Amyloidosis With Preserved LVEF: Added Value of 2D
Speckle-Tracking Echocardiography to the Current Prognostic Stag-
ing System[J]. Jacc Cardiovasc Imaging, 2017, 10(4): 398-407

[25] Furukawa A, Ishii K, Hyodo E, et al. Three-Dimensional Speckle
Tracking Imaging for Assessing Left Atrial Function in Hypertensive
Patients With Paroxysmal Atrial Fibrillation [J]. Int Heart J, 2016, 57
(6): 705-711

[26] FRIT bk, #hir,iE3h, 5. Z 5,5 18 IR AR AR IR N R B SR8 B
FRA LSRR BT AR F Bl R E SR EE, 2017,28
(11): 798-801

[27] =, A F. Fa =g B3 BT L S 5 & A e
A A ] 06 AR A S B BB 5 4 &, 2017, 16(7): 714-717

[28] AcikgozN, Yagmurl, KurtogluE, etal. Leftatrial volume and function in

patients with cardiac syndrome X assessed by real time three-dimen-

sional echocardiography[J]. Echocardiography, 2017, 34(6): 862-868

[29] Yagmur J, Cansel M, Kurtoglu E, et al. Assessment of left atrial vol-

—

ume and function by real time three-dimensional echocardiography in
obese patients[J]. Echocardiography, 2016, 34(2): 210-216

Bk, Bk B YA B oS B B TS AR ST 8 s B AR D).
P E R E A&, 2017, 22(3): 182-185

[30

[l

(b3 2973 1)

[24] Boulos C, Salameh P, Barberger-Gateau P. Malnutrition and frailty in
community dwelling older adults living in a rural setting [J]. Clin Nutr,
2016, 35(1): 138-143

[25] Dent E,Visvanathan R, Piantadosi C. Use of the mini nutritional as-
sessment to detect frailty in hospital older people [J]. J Nutr Health
Aging, 2012, 16(9): 764-767

[26]Yannakoulia M, Ntanasi E, Anastasiou CA, et al. Frailty and nutrition:
from epidemiological and clinical evidence to potential mechanisms
[J]. Metabolism, 2017, 68(3): 64-76

[27] 8 24, 25, RiFL, T AREFRAEHRRILE ZHAELE
BRI B AR EA X 5 54k, 2017, 38(3): 377-380

[28] Anne Gingrich, Dorothee Volkert, Eva Kiesswetter, et al. Prevalence

and overlap of sarcopenia, frailty, cachexia and malnutrition in older
medical inpatients[J]. BMC Geriatr, 2019, 19(1): 120-130

[29] J.E. MORLEY.J. Defining Undernutrition (Malnutrition) in Older
Persons[J]. Nutr Health Aging, 2018, 22(3): 308-310

[30] 48, #ir, %8 RBEERFRAXMEHH U] EFRE,
2016, 29(16): 20-21

[31] &8, MM, Fdh, F RBLERFRL RO RLERE[] + 4
5B P& E, 2016,35(8): 907-909

[32] Galarregui C, Abete I, Navas S, et al. Precision dietary guidelines and

—

ingredients for chronic diseases in pre-senior and senior populations
[J]. Anales del sistema sanitario de Navarra, 2018, 41(2): 227-242

[33] KBRS B EF F ISR GRGEG AT SR
BTG 89 % 2 [0].F B2 55 & &, 2019, 39(06): 1296-1298



