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Abstract

This study was conducted to analyze relationships between depression indices, mini nutritional assessment scores, and
nutritional quotients among 80 elderly in Yangpyeong-gun and to identify factors that help prevent depression and
malnutrition. Nutrition assessment scores were low in the high-risk group (PHQ-9 score >10), and nutritional quotient scores
were lower in the high-risk group than in the normal group (PHQ-9 score <4). Interestingly, the consumption frequencies of
fruits, eggs, and nuts were low in the high-risk group, and subjective health awareness, dental condition, and sleep were
poorer. The total PHQ-9 score was correlated with malnutrition, body mass index, calf circumference, weight change,
independent daily living, reduced meal amount, water intake, and the need for help when eating. Analysis of correlations
between items of the PHQ-9 and nutritional status evaluation indices showed that a self-perceived feeling of depression, low
energy, difficulty controlling sleep or appetite, negative thoughts (e.g., failure, disappointment), and difficulty concentrating
were negatively correlated with total nutritional status scores. These results show that attention is required when food or
water intake decreases and that deviation from normal sleep and appetite cycles flags the need to prepare guidelines to
prevent depression.
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<Table 1> Basic characteristics of elderly people residing in

Yangpyeong-gun
Variables Number Perc(oe/zl;a £

Gender

Male 28 35.0

Female 52 65.0
Age category (years)

65-79 49 61.3

80 and above 31 38.8
Educational status

Elementary school 46 57.5

Middle-High school 30 375

University or higher 4 5.0
Economic Status

High 4 5.0

Medium 31 38.8

Low 45 56.3
Family Type

Living alone 31 38.8

Living with others 49 61.3
Activities of Daily Living

Not able 3 3.8

Able only at home 14 17.5

Able 63 78.8
Disease Existence

Yes 60 75.0

No 20 25.0
BMI

Low BMI+normal 46 57.5

Overweight+obesity 34 425
Stress

Yes 23 28.7

No 57 713
Depression

Normal 29 36.3

Mild 23 28.7

Moderate~severe 28 35.0




384 EREBRAEXILEEEE Vol 38,No. 6(2023)

& 294 T2 sigdolgla AAEl Y= ATt BTk
=7 9 FAVISC] e A= 4 38.8%9) 61.3%2] H]
&2 EA5. B £ gRE &3 A4 5] 7}

2 Uebsttt.

AT Aol JepIA= gikon B Ay} 95 A
Foll & A4, A, Azl thall 7+ F-o1220 2pel7t v
Eftom, ool & Aol whE JFdE] H7F Al Aok
= 82l izl BA £ A4S sttt o= Cole &
Dendukuri (2003) $1ollA] oA] =<lo] WA welrt)h $-&
o] A¥o] wral B35 0™, Delbari et al. (2023) A+
oM 50th o]F AR mEt & ol HAF FUekE
Aoz ByE wk nt. AFe] ol Ao Wsprt -
e Ado]l d sl vehbe A9t teksill B
E| . (Barefoot et al, 1998; Park et al. 2023b), ©]l
mel 2 Afoie TF80S HAaskslaal kst

2. 2 X|50|| W ZI0|HFAER LIt

& Wlol| mE Zho|dFdH H7hs NQIAX F&
71 = 2lolgH T AlQlskar WP stith<Table 2>
A A3}, 1 TolM HZ e o] HAFHFH A
E7F folA oz A YR THp<0.001). 2AF HH Al o
E Al 8] Fadt HinE FATA M= A vt
UA] ekokout, agdlME 53.6%7 k] o] F
[3ftial SHete] A< AbolE WEFTHp<0.001). 5=
I YEIEN 7T S Qe SHE vle2
A E 103%2 SR §hH Q@M= 92.9%7F
BEEFIE B o= QEkar A TH(p<0.001). o]<F
AVHAl B2 AR} HlaL Al E19] A7 SEI7E ThE AR
of Hjall £X] &FA AZsh=s Bl&o] AT 92.9%=
SHate] Al vl w5 =A UERsTh 229 3ol A
= H i AlsgtEe] AT e $E HEeE 4
el vlal folA o= A VR THp<0.05). AR AA
152 53 JgE 7oA A2 (mid-arm circumference,
MAC)7} 21 ©]3}] H]&(p<0.05)°] A==l Blsl o4
2 =94t} E=3 Fole] Ed|(calf circumference, CC)7} 31
nel 797t gl Bl frelF o2 =3%Th(p<0.05). 8t
F 2 74e] Sle 92 A qFeke f94 Hlx A
o7} YR EA] eFUT.

& AF7E 10 o]dR] A o] A= AN A
FHA 27P3E A= A, Aleti T2 =27 A=
& A 27T v AEE AT MNAS] 7495 $2; 2
A ZretAl AAEE Qe FESE HrHRAIRE A7 @
A 4] A, YFEF H, 127 71 78, AFE 5

s 0

L F{E o,

X,

ek Addo] HarE 3L ltk(Torbahn et al. 2020; Zhang
al. 2020; Trampisch et al. 2022). W2} & X5
o] AP A A FEFIHNE BrheE 1%
d are] 2ol g mzlth

oy & g

3. 22 X0l 2 NQ-E Tt

% Aol Wt AWk NQ-E °%1¢] 4% A, A9
A, LAFT =07 7H7) 56,734, 45587, 34498 £=o
2 Yeptom<Table 3>, 7t 9 F2& 2 Zo)7t vebst
H(p<0.001). BLAF F 48 FGol dlFdsh= A5 o
A Gde dFshs "o Aol7t #7F o R vels:
O (p<0.05), 53] AH FgolM 2] &7t HEds 2ozt
A JERH(p<0.001) 3 o] Al A4S 288k

g A5l 2 NQ-wd 99 R=E 43 Ay
<Table 4>} 2}, A2 FQFTA F 33] olst= 43
she W7t I8 2 el 47 71.49 41.4%=
et 298l e Hd dFFo] Fofdoz viA
ERtH(p<0.05). ©@2F A3 Hlee 3 33 o3tz HF sk
HE7F At AL, 2@ oA 242t 517, 522,
85.7%= YR} IdwtollA e & A3 Bt e A
2 YERTHp<0.05). AFF A= 5 13 rve= 4
Fehthar g3k vlgo] AP LA AL tiFE2] 96.4%
7t St em, ot A9 ZH2E 37.99F 73.9%
2 FHathp<0.00). 2 9] F 2 FAF, AAF, TF,
z

457 47 5L 92 A5l BE 27k 5014 Aol ¢l

-

(o

Heow

Kwak et al. (2003)2 & A9 654 o] =91 i
o= FleYgt PP Aolr T wele] U T A
FH o] Wt R S AFEka Aok sRlom, v
Ao v AT 24AeFTS TR YA Basith 23
I AT & I QRS BAE AFelA] dE A
FHo] 1.2 g/kg ©10 TFHTF W TFdA 24AZ9)
o] =& A1o' YEREOM(Na et al. 2022), 24450l
A= =R10] fle =elol vls frolsiAl -2 A7t =2
o2 HIEATHBahat et al. 2021). AZF A3 W=}
21730l tigh A= AellA 217l tig I =T =2
5, 258 AT T4F AR AF e 2944, A
f8) AZFE AdFshs vigel 7H A4 UYehve Aol
UTHSon & Jung 2021). AFe= Fdo| 55 AFo=,
Ao g FRSHA el EXSAES thEe
2 ettt 53] tiy RSl o769 o713
7hE O FE AFoR AREY gt munl 2
st ARG EL 8 S0 W B e kst
217435 EZ<2 BDNF (brain-derived neurotrophic factor)
5o A AGEA] A F8% 9TS & F ATt
3L K31 E %) 0 ™ (Sanchez-Villegas et al. 2011), Su et al.
(2016) AFAME AFAFE A5 HFHsHs Flo] 25




AUWF L=0I0] LSZAT AME 201 385

<Table 2> The frequency of related factor with dietary behavior according to depression

Normal Low-risk group How-risk group

Classification (n=29) (n=23) (n=28)

12 p-value

Dietary assessment related dietary behavior

Has food intake declined over the past 3 months due to loss of appetite, digestive problems, chewing or swallowing difficulties

severe loss of appetite 1(3.4%) 5(21.70%) 13(46.40%)
moderate loss of appetite 8(27.6%) 10(43.50%) 12(42.90%) 29.934 0.000
no loss of appetite 20(69.0%) 8(34.80%) 3(10.70%)

How many full meals does the subject eat daily
1 meal 2(6.90%) 0(0.00%) 0(0.00%
2 meals 6(20.70%) 2(8.70%) 2(7.10%) 6.834 0.145
3 meals 21(72.40%) 21(91.30%)  26(92.90%)

Mode of feeding
unable to eat without assistance 0(0.0%) 0(0.0%) 0(17.7%)
self-fed with some difficulty 2(6.9%) 3(13.0%) 15(53.6%) 27.534 0.000
Self-fed without any problem 27(93.1%) 20(87.0%) 10(35.7%)

Self-assessment

Do the view themselves as having nutritional problems?

major malnutrition 3(10.30%) 4(17.40%) 26(92.90%)
does not know or moderate malnutrition 11(37.90%) 11(47.80%) 1(3.60%) 49.159 0.000
no nutritional problem 15(51.70%) 8(34.80%) 1(3.60%)
In comparison with other people of the same age, how do they consider their health status?
not as good 2(6.90%) 6(26.10%) 26(92.90%)
does not know 4(13.80%) 8(34.80%) 2(7.10%)
55.364 0.000
as good 16(55.20%) 7(30.40%) 0(0.00%)
better 7(24.10%) 2(8.70%) 0(0.00%)
Anthropometric assessment
Weight loss during the last 3 months
does not know 20(69.0%) 9(39.10%) 13(46.40%)
weight loss between 1 and 3 kg 9(31.00%) 8(34.80%) 14(50.0%) 15227 0.004
no weight loss 0(0.00%) 6(26.10%) 1(3.60%)
Mid-arm circumference in cm
<21 3(10.30%) 1(4.30%) 10(35.70%)
21~22 8(27.60%) 5(21.70%) 11(39.30%) 16.362 0.003
>22 18(62.10%) 17(73.90%) 7(25.00%)
Calf circumference in cm
<31 8(27.60%) 6(26.10%) 20(71.40%)
14.763 0.001
>3] 21(72.40%) 17(73.90%) 8(28.60%)
p-value by chi-square test or Fisher’s exact test
Normal: PHQ-9 score <4
Low-risk group: PHQ-9 score 5-9
How-risk group: PHQ-9 score >10
] aHY 91-%% AlQFstitt. & A Azt = Aol wE NQ-2H 99 RS 4% A=
T2 A AN AL, B, AR AFH W=TE Y <Table 5>9F 2t} LeAolM e ol vlsl /A
< Zlo] #EHo] & Xl*r9}-°4 A= S o 9l 7% HALE 917 =Eshs Holuhelal SR HEo]
om, ool gk N AF W] L solM 2T A

o

o]F o & ko (p<0.001), ‘X|o}7} BHE }04 =21 717}
At ETH st = $HEC] EA%THp<0.001).
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<Table 3> Comparison of scores for nutrition quotient by PHQ score

Variables Normal (n=29) Low-risk group (n=23) How-risk group (n=28) F value p-value
NQ-E 56.73+£2.388* 45.58+2.560° 34.49+2.728° 16.066 0.000
Balance 50.19+3.0422 44.11+3.263% 37.24+3.476 33 0.042
Moderation 38.92+6.059 31.20+6.497 42.40+6.922 0.731 0.485
Practice 72.06+2.536* 51.9442.720° 27.85+2.898¢ 55.022 0.000

Values are presented as meantstandard error.

Analysis of covariance after adjusting for gender, age and weight
Post-test was performed by the Bonferroni test.

Normal: PHQ-9 score <4

Low-risk group: PHQ-9 score 5-9

How-risk group: PHQ-9 score >10

<Table 4> NQ-Balance according to PHQ score

e Normal Low-risk group How-risk group
Classification (1=29) (23) (-28) 1 p-value
Intake frequency of fruits
<3 times /week 12(41.4%) 10(43.5%) 20(71.4%)
. 6.212 0.045
>3 times /week 17(44.7%) 13(34.2%) 8(21.1%)
Intake frequency of milk or dairy products
<3 times /week 13(44.8%) 13(56.5%) 8(64.3%)
. 2.209 0.331
>3 times /week 16(55.2%) 10(43.5%) 10(35.7%)
Intake frequency of eggs
<3 times /week 15(51.7%) 12(52.2%) 24(85.7%)
. 8.994 0.011
>3 times /week 14(48.3%) 11(47.8%) 4(14.3%)
Intake frequency of fish or shellfish
<1 time/week 10(34.5%) 9(39.1%) 18(64.3%)
. 5.748 0.050
>1 time/week 19(65.5%) 14(60.9%) 10(35.7%)
Intake frequency of beans or bean products
<3 times /week 11(37.9%) 8(34.8%) 16(57.1%)
. 3.191 0.203
>3 times /week 18(62.1%) 15(65.2%) 12(42.9%)
Intake frequency of nuts
<1 time/week 11(37.9%) 17(73.9%) 27(96.4%)
. 23.090 0.000
>1 time/week 18(62.1%) 6(26.1%) 1(3.6%)
Intake frequency of cooked rice with mixed grains
<1 time/week 19(65.5%) 11(47.8%) 12(42.9%)
. 3.216 0.200
>1 time/week 10(34.5%) 12(52.2%) 16(57.1%)
Intake frequency of water
<5 times/day 11(37.9%) 11(47.8%) 18(64.3%)
. 4.019 0.134
>5 time/day 18(62.1%) 12(52.2%) 10(35.7%)
p-value by chi-square test or Fisher’s exact test
Normal: PHQ-9 score <4
Low-risk group: PHQ-9 score 5-9
How-risk group: PHQ-9 score >10
Hhz o 9l shA] Eretal SEE HlSo] =%er T 2ol A W=7 v E 8kt (p<0.001).
2 98 Aol YAt A4 A £ ARTRE $F =0l 2227} AGSA Balthn A4E5E A7)
3 uge el Ma) SewdN feldos ugton Al Umy, Fo $8% 248 Holi w9lSo] AUE
(p<0.05), +a5= =e Hl&d S FsA Eeke W o Wt Zlow yehton, o33 dlEo] ¥ AHel



<Table 5> NQ-Practice according to PHQ score

Normal

Low-risk group How-risk group 7

Classification (n=23) (n=28) p-value
Efforts to have healthy eating habits
I don’t tend to do it. 3(10.3%) 8(34.8%) 21(75.0%)
Commonly 12(41.4%) 7(30.4%) 5(17.9%) 29.342 0.000
I tend to try hard. 14(48.2%) 8(34.7%) 2(7.2%)
Difficulties in chewing foods
Uncomfortable 3(6.9%) 8(34.7%) 18(64.3%)
Commonly 10(34.5%) 5(21.7%) 5(17.9%) 30.026 0.000
Comfortable 17(58.6%) 10(43.4%) 5(17.9%)
Expiration date and nutrition labeling check
I don’t tend to check 33(79.3%) 21(91.3%) 27(96.5)
Commonly 3(10.3%) 1(4.3%) 0(0.0%) 11.084* 0.197
I tend to check 3(10.3%) 1(4.3%) 1(3.6%)
Washing hands practices before eating meals
I tend not to wash. 1(3.4%) 3(13.0%) 7(25.0%)
Commonly 6(20.7%) 5(21.7%) 11(39.3%) 25.293 0.001
I tend to wash. 22(75.8%) 15(65.2%) 10(35.7%)
Depressed condition
I tend to feel it 0(0.0%) 3(13.0%) 22(78.6%)
Commonly 0(0.0%) 7(30.4%) 6(21.4%) 68.136 0.000
I don’t tend to feel it 29(100%) 13(56.5%) 0(0.0%)
Degree of a sound sleep
I don’t tend to sleep well 0(34.8%) 8(34.8%) 24(85.7%)
Commonly 0(0.0%) 5(21.7%) 2(7.1%) 71.722 0.000
I tend to sleep well 29(100%) 10(43.4%) 2(7.1%)
Level of awareness of one’s own health
I’'m not very healthy 3(10.3%) 6(26.1%) 26(92.9%)
Commonly 3(10.3%) 8(34.8%) 2(7.1%) 63.314 0.000
I'm pretty healthy 23(79.3%) 9(39.1%) 0(0.0%)
p-value by chi-square test or Fisher’s exact test
Normal: PHQ-9 score <4
Low-risk group: PHQ-9 score 5-9
How-risk group: PHQ-9 score >10
by RIS ACHPark et al. 2016). Aoh AFE w29l = Basiel, FH] Yesk B OHE B 22zl
Aol GFHASE 28e] FaA A FAF & BUL /KL AHAY 2AE AT 5 J=S ANT B
o, SRIAARE 77 778> Dr2]o|th(Palati et al. 27} Al

2020). =19 Ao} Azt vl ol wht 2o] AFH ] Algh
< W o, O IS I B AAA, AeA 7
59 ofstet Moo Asks st =159 1
A E L o]HA FFch(Padilha et al. 2008; Prakash et al.
2022). © Yol7} Zhao et al. 2023y T+ 717o] ¢
ooy} Aol E Y-S VA= AR BT
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<Table 6> partial correlation between phg and MNA

Variables Pl P2 P3 P4 P5 P6 P7 P8 P9 PHS’zoﬁztal
Ml 0200  -0149 0153 0218  -0.126  -0258** -0064  -0405%* 0131  -0319%
M2 -0244%F 0041 0.011 0025 -0.059 0004 0043  -0080  -0207  -0.136
M3 -0354%F L0118 -0478%F  0324%  03028%F  0346%% 0210  -0485%F* 0,031 -0.505%
M4 -0202%% 0067  -0201 0385%% 0186 -0201  -0.121 0204 0191  -0.344%
M5 -0189  -0080  -0302%%  -0.195  -0400%** 0277%  -0208%F  0461%* 0105  -0.401***
M6 -0.038 0008 0085  -0.119 0.093 0.053 0.025 0.018 0102 -0017
M7 -0289%% L0171 -0471%%  0406%* 0270% 0373 0014  -0222 0078 -0.414%%k
M8 -0208 0070 -0.069 0038 -0203%* 0109  -0287% 0170  -0358%%  -0233*
M9 -0.161 0042 0060 0139 0119 0052  -0.45  -0.181 0064 -0.134
MI0O  -0.140 0.054 0.070 0.094 0.005 0050  -0.095 0027  -0.091 0.041
Ml 0183 -0.131 0041 0034  -0145  -0157  -0134 0208  -0.109  -0.150
M2 -0.103 0053 -0.115  -0083  -0277%% 0054 008  -0.144 0033 -0.176
MI3  -0258%  -0.010 0.046 0054 -0337%% 0080  -0417%%  0335%  0226% 0217
MI4  0297% 0116  -0328%%  -0359%F  -0356%F  0461%t  _0241%%  _0475%%F 0080  -0.501%
MIS  -0428%% 0160  -0350%*%  -0318%F  -0355%%  0431%* 0187  -0379%*% 0218  -0.502%
MI6  -0450%% 0156 -0357F%  -0329%F  -0365%F 0443k _L0231%%  .0300%%F 0211 0,528
MI17 0083 -0.150  -0122 0138 0032  -0.112 0043 -0.072 0177  -0.101
MI8 0207 0094  -0122  -0137  -0055  -0.1I3 0043 0052 0068  -0.127

MI:CAO rte"tal 053000 L0138 -0301%F  0367F*  0495HE  L04SIRRE LQ35TRRE L0S8TRME 0287FF  0.646

Correlation coefficient are adjusted for gender, age and weight by partial correlation analysis. **p<0.05, ***p<0.001
P1: Little interest or pleasure in doing things

P2: Feeling down, depressed or hopeless

P3: Trouble falling asleep, staying asleep, or sleeping too much

P4: Poor appetite or overeating

P5: Moving or speaking so slowly that other people could have noticed. Or, the opposite - being so fidgety or restless that you have been moving
around a lot more than usual

P6: Feeling tired or having little energy

P7: Feeling bad about yourself - or that you’re a failure or have let yourself or your family down

P8: Trouble concentrating on things, such as reading the newspaper or watching television

P9: Thoughts that you would be better off dead or of hurting yourself in some way

M1: Has food intake declined over the past 3 months due to loss of appetite, digestive problems, chewing or
swallowing difficulties?

M2: Weight loss during the last 3 months

M3: Mobility

M4: Has suffered psychological stress or acute disease in the past 3 months?

MS5: Neuropsychological problems

M6: Body Mass Index (BMI)

M7: Has suffered psychological stress or acute disease in the past 3 months?

MB&: Mobility

MO: Pressure sores or skin ulcers

M10: How many full meals does the subject eat daily

M11: Selected consumption markers for protein intake

M12: Consumes two or more servings of fruits or vegetables per day?

M13: How much fluid is consumed per day?

M14: Mode of feed

M15: Do the view themselves as having nutritional problems?

M16: In comparison with other people of the same age, how do they consider their health status?

M17: Mid-arm circumference (MAC) in cm

M18: Calf circumference (CC) in cm
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