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ABSTRACT

Purpose: This study was performed to compare the mental health of school age children residing in urban and
rural areas and to analyze the correlations between the subjective mental health indicators such as depression
and attention deficit-hyperactivity behavior and heart rate variability (HRV) indicators. Methods: For this study,
a convenience sample of one hundred and three children was recruited. Depression and attention deficit-hyper-
activity behavior were measured using self-reported questionnaires and HRV indicators were measured using
an electronic instrument. Results: Among the HRV parameters of the rural children, their normalized LF and the
LF / HF were significantly lower than those of the urban children. The RMSSD and the normalized HF were statisti-
cally significantly higher. The level of depression showed a significant positive correlation with the normalized LF
and LF/HF, but showed a negative correlation with the normalized HF. Also, the level of attention deficit-hyper-
activity behavior was significantly correlated with the normalized LF, LF/HF, and the normalized HF. Conclusion:
Based on the findings, we expect that HRV indicators can be applied to predict the level of depression and attention
deficit-hyperactivity behavior in elementary school children.
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1) £-&(Children’s Depress Inventory, CDI)
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0] =82 oJujstc}. Bahn S{18]9] HA¥- o 2 o
ATolM = FH A, BB ETZA, AREA S A7 221
o7 FEn S 41.330|93 =79 A2 %=Ql Cron-
bach’s a = .88, & ¢Lo)|4 2] Cronbach’s o= .900]%ith

3) Hupo|=

AR o] Wol s M 7R a1 of ofs) 245
7] gzeof AR AeA B A o] B2 whgteh e
ol0) A Fe BAG ool wheh AT FupEA 0
2 FREL ALY BAL APUF A0S AL
e AL 2 & g oM = AuiE A5 E Yefl= SDNN
(Standard deviation of the N-N interval)¥} RMSSD (Root
=g
SDNN3} RMSSDE 44 9] tolA] 47} 842 azt
AT R EZHAATe) A AR GO - R A
gl o) B2 02 & A3 AEF Aof gt AR o] F
7He Aol Ao 2 34 31t}H3,9,19].

Fupqel BAS AdEYS BE AR A G AT
B Fuie] RS ZAsHE A 0% B ATol4E HF (High
Frequency: 0.15~0.4 Hz), LF (Low Frequency: 0.04~0.15 Hz),
LF/HF, VLF (Very Low Frequency: 0.003~0.04 Hz), A8}
Holx= 9] total powerE S 314 T}

LF& aghhl73 o 4 =S Ueidl= A 22 44 9 vl

)

Mean Square of the Successive Difference)& =

268 Journal of the Korean Society of School Health

A A
4% - 0lels -

81 S

A7t et A% &

Ed20] 2748 LrERITH3,]. V

EGHLFSH o] WA O FHEE e Rog E?EW
SLOHI], o} 22U A EoIeH19]. HFE: FagHA A

o BHES ehle B4 MelelA ] S7H olsh Ak
Hokat A, 25829 A4S LrekiHo]

A EZ[20] 2 °h+ 0%, 243, 2 E Eﬂ *9} 2ol ﬂ%‘ﬂ%‘ A9
=T PAIRE B ol AR 7718, 2, B2 44,
|5 FuA B A o] B/ =7t S-AlgE 79 ghol Aoxlth
[9]. T3 9-&o] =& Abgoll A LF/HE7F A Ueht & 7t
o 2 AHHAE Hol7| = gtk

2 7oA AJehlo] B ol 54] 2] (LXC3203, LA
XTHA Inc, Korea)E ©]-8-5to @754 ®il= A sttt
Al o) = Rt 7 &= A X Eof(TeleScan, LAXTHA Inc, Ko-
rea) 2 HA351¢lct.

S 2050l Aol it BHEE ALl 3
57 AT A AE AL 10650191t 0] F 24 G
2 39o] ZAJste] 1% ATThAS SA 74, P 2970
%1030 lct.

472 20159 790 Alshglom N B4, 92,

FAHERAYBFoR 7E HRAS o83t A7
o] 4 A7l shal WEst A7 day 2 HEA
AU S A & ARSI Aol = s 24 A7k
e T2 Avh= HBlE Lefete SRS 24
° % FUsHA 2Aste] A7 19 0] S o0, &
AT 5 Qe FE9] TN A AT 522 FH 0] o] Rl
o A= 58 A t7 1A 2838] M & 9l
532 7] Alhe St 289 294718 2

THE AR SPSS/WIN22 2292 o] 85t ti gt
9 dwh S42 wimet MRS, Aol A Pt
I} BEEAR FHS At Sl whE Aol s,
2 FHZURIY e Aol AP E A FATE
EE 7Y 5 Qe A€ SUEE ttestS 7@%—%*% 7P

B Xle

\



ZAQF ME

"EEE Aol 2 25| S FIHAUAYPF A

FEBAL R G99 Aol g Holx] ghgteh. Tt Al

1. hAIXte Uts £ HolEA L foT Aolg By, NG AR F
RMSSD (t=-3.19, p=.002)= P 27 50| EAH o2

Aol Hojal 10089] A} 3 54 o0 ZET 6 Holab Seskor, Fuie delold s A4S LF (t=2.58,
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(51.46%), 9 A= 507 (48.54%) 0] QT A 7&odz1e] 96.00%  EFATh E3F H7F8}3E HF:= SA| A4 SHISHET PZ A%)
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A1 13 o5] S, 41, AAA ol et 2 7ol

= Y S{H(Table 1). 3. TN HMUZ X7t A= 2
Table 1. General Characteristics of Participants (N=103)*
Total Urban Area Rural Area 5
Variables Categories X~ (p)
n (%) n (%) n (%)
Grade 4th grade 46 (44.7) 34 (46.0) 12 (41.4) 0.176 (.675)
5th grade 57 (55.3) 40 (54.1) 17 (58.6)
Gender Boy 53 (51.5) 38 (51.4) 15 (51.7) 0.001 (.973)
Girl 50 (48.5) 36 (48.7) 14 (48.3)
Economic status High 46 (46.0) 31 (43.7) 15 (51.7) 0.176" (-826)
Middle 50 (50.0) 37 (52.1) 13 (44.8)
Low 4 (4.0) 3(42) 1(3.5)
*Missing values are excluded; T Fisher' exact test.
Table 2. Comparisons of Heart Rate Variability Indicators according to Location of Residing Area (N='IO3)Jr
) n(%)or Urban Area (n=74) Rural Area (n=29) 5
Variables x“ortorz 4
M+SD n (%) or M£SD n (%) or M£SD
Depression 9.45+8.40 7.08+7.60 -1.28" 201
<19 87 (87.9) 63 (86.3) 24 (92.3) 0.65 727
>19 12 (12.1) 10 (13.7) 2(7.7)

Attention deficit - hyperactivity behavior 14.10+£9.91 12.14£10.95 1217 228
<4133 97 (98.0) 70 (98.6) 27 (96.4) 048 488
>41.33 2(2.0) 1(14) 1(3.6)

HRV Time domain

SDNN (ms) 47.72+4.39 46.50+14.86 50.83+12.82 -1.38 A7

RMSSD (ms) 44.17+9.58 40.48+16.98 53.59+22.74 -3.19 .002
Frequency domain

norm LF (nu) 0.56+0.15 0.58+0.16 0.50£0.13 2.58 011

norm HF (nu) 0.44+0.15 0.42+0.16 0.50+0.13 -2.58 .011

LE/HF 1.61+1.08 1.79+1.15 1.17£0.72 272t .007

VLF (ms?) 6.5910.69 6.561+0.76 6.68+0.48 1121 263

HRV=Heart rate variability; SDNN=Standard deviation of the NN intervals; RMSSD=Square root of the mean squared differences of
successive NN intervals; norm LF=Normalized low frequency; norm HF=Normalized high frequency; LF/HF=Low frequency/high
frequency; VLF=very low frequency.

Fisher's exact test; ' Missing values are excluded; *Mann—Whitney test.
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Table 3. Correlations between Subjective Mental Health Measures and Heart Rate Variability Indicators (N=103)
Subjective mental health measures
. . . Attention deficit -
Variables Categories Depression ey e
r(p) r(p)

Heart rate variation Time domain SDNN (ms) -.05 (.619) -.02 (.816)
(HRV) RMSSD (ms) -19 (.058) -12(242)
Frequency domain norm LF (nu) .30 (.003) 21 (.039)
norm HF (nu) -.30 (.003) - 21 (.039)
LF/HF .36 (<.001) 27 (.007)
VLF (ms?) .02 (.863) 02 (-827)

SDNN-=standard deviation of the NN intervals; RMSSD=square root of the mean squared differences of successive NN intervals; norm
LF=normalized low frequency; norm HF=normalized high frequency; LF/HF=low frequency/high frequency; VLF=very low frequency.
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