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Abstract

Thailand is considered a fully aged society. From 2017 to 2023, the average annual
rate of falls among elderly individuals aged 60 and above was 1,547 outpatient cases, 595
inpatient cases, and 12 fatalities per 100,000 elderly people. As of June 2025, statistics on
elderly falls for the year 2024 have yet to be reported. This forecasting research aimed to
forecast the statistics of falls among the elderly aged 60 years and over in 2024 and 2025 by
collecting data from the Injury Prevention Division, Department of Disease Control. Forecasting
using the Gray System Theory because there was limited annual data for only 7 years. The
forecasting results indicated that the prediction of the number of outpatients from falls among
the elderly had an accuracy value that was reasonably sufficient for forecasting (MAPE 17.52—
26.90). However, the forecasted number of outpatients was significantly higher than in 2023
and 2024. Analyzing the year-on-year variation in outpatient cases due to falls in the elderly
revealed high volatility. In contrast, the predictions for the number of inpatients and fatalities
from falls among the elderly demonstrated good and highly accurate forecasting precision,
respectively (MAPE 9.26-15.45 and 4.15-4.60). These forecasted values can be utilized for

policymaking, prevention planning, and resource allocation in public health administration.

Keywords: Forecasting, The elderly, Falls, Grey systems theory
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we.  gdedin GM(L1)  GM(1,1EPC we.  dAeTin GM(1,1)  GM(1,1)EPC
2560 71,735 71,735 71,735 2560 71,735 71,735 71,735
2561 47,382 70,008 80,427 2561 47,382 70,241 53,358
2562 104,236 95,308 71,191 2562 104,236 95,545 79,360
2563 123,765 129,751 156,810 2563 123,765 129,964 162,615
2564 230,552 176,640 197,507 2564 230,552 176,783 185,424
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2567* 445,687 444,929 459,795
MAPE 20.34 28.38 MAPE 17.52 26.90

AennsTaUd 1 AMENNSTEUT 2

2567 445,687 456,991 2568 605,211 590,765

vianewe *  w.e. 2567 iupmennsasoud 1
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M19197 2 wrurtslunmsndannunadluyaogvesusenalne

AN ANEINTES A3 AMNENTEL

we.  glagly GM(L,1) GM(1,1)EPC we.  gde¥in GM(L,1)  GM(1,1EPC

2561 46,872 46,872 46,872 2561 46,872 46,872 46,872

2562 63,733 60,942 60,581 2562 63,733 60,948 69,806

2563 65,226 64,516 59,549 2563 65,226 64,518 59,153

2564 53,383 68,299 65,720 2564 53,383 68,297 59,456

2565 89,355 72,305 75,070 2565 89,355 72,298 83,282

2566 71,035 76,545 81,811 2566 71,035 76,533 77,108
2567* 81,034 81,017 74,961

MAPE 9.26 12.16 MAPE 12.23 15.45

mnensaiseudi 1 AMEINTAISOUT 2
2567 81,034 80,686 2568 85,763 94,637

vianewn * 4 we. 2567 wuawensal

M15199 3 PuydeTInannisnananvnadluygeengvesUsenalng

A9 AMNEINIAL A9 ANEINIAL
we.  gdeTin GM(L,1) GM(1,1)EPC we.  gdeTin GM(1,1)  GM(1,1EPC
2560 1,046 1,046 1,046 2560 1,046 1,046 1,046
2561 1,258 1,261 1,196 2561 1,258 1,272 1,252
2562 1,318 1,308 1,380 2562 1,318 1,314 1,364
2563 1,400 1,358 1,338 2563 1,400 1,356 1,323
2564 1,262 1,409 1,324 2564 1,262 1,400 1,355
2565 1,605 1,462 1,543 2565 1,605 1,446 1,514
2566 1,472 1,517 1,534 2566 1,472 1,493 1,542
2567* 1,510 1,542 1,473
MAPE 4.60 4.51 MAPE 4.15 4.23
AMEINTRITOUT 1 AMENTEITOUT 2
2567 1,574 1,510 2568 1,592 1,572
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INANST 3 Nsnensedd e, 2567 Msgaagaﬂ W.A. 2560 - 2566 FUUU GM(1,1)EPC §ian

MAPE 4.51 #1n21 GM(1,1) Wsnﬂsaj'mzﬁél?m%%m 1,510 518 iwa1nd w.a. 2566 sevag 2.55 il

ﬂ"ﬂfdLﬁusga;gaﬁm%'umiwmﬂiajﬂ WA, 2568 FWUU GM(1,1) a1 MAPE 4.15 fin2n GM(1,1)EPC

WensaNIEUEUen 1,592 518 1w nd w.A. 2567 seeay 5.44

nsaAUsena

MsneInsaITILIUg s usNIINNITHEARAVNALBIH geeIgnd U AT AL g LRl
wgnawadiazlonensallamtu (MAPE 17.52-26.90) vihlumernsaidwaugUislugaand we.
2566 ua 2567 1N ofiansansuuuunsivAsuuasdneduesinugiasluanniswdannvnas
Y0y UNT AL UNLNINNaNIRe SSaTmaiiutu+/anas - dred 9nd wa 2560 U 9
. 2561 fi4 2566 Anidusasay el +20.27, +4.77, +6.22, -9.86, +27.18, way -8.29 (Funn &
wulusfusnuuuuady (Cyclical or fluctuating trend) 9IngUkUUTBYARINATAANBUN TN
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way GM(1,1)EPC #iim1 MAPE g4 34.89 uay 13.54 muERULY (A Te55, 2567) WANIEIves
mswensus Uy U TuNMINERANYVINaNTBIRg987Y WagmInensasuILKAsTInaNg
NEARNYINALUBNINNITNAAANNANTBEEIDNY WUTAIAT LT MAPE agluinamlane1nsal

lafuazusudIgenmadiu (MAPE 9.26-15.45 uay 4.15-4.60 AaAG)

v

unaguiazvatauaLu

NITNYINTUANUNAINWLUET MAPE g wuaamensadlud w.e. 2567 uay 2568 i
Uy UluINMINERANINANYBINEIeY 81,034 518 UaE 85,763 $18 MUANU IuIUR Y
UBNAINMINGARNVNANVBINEIDTY 445,687518 Udg 605,211 T18 AILA6IU F1uFedInannig
NAPRNYNANVBIE1Y 1,510 uay 1,592 518 AUE1AU
dadinvansidell

¢ v a i it - - ' ~ WY

manensaeynsuatmkUsiedunsnensulaglyveyaluefniivsesufedlaelile
Aflsiadadeduiieiveneela vefreausasniunisia Wwelndnsusznanishudey
a13b3inY RUIMTNUEIEITNUNTURATEUTINeINaTaNTITE U AEIve IR TANUsEL)
NIBUIAATIUATY
Y v
YoAuny

YoYAIIUUBEIEY 6 U A1UTAATIUUUTIADIN NGB TEULINTY IngilseAuaaLuug

@JQVL@ Tagnisneansud w.e. 2567 uag 2568 ﬂ’ﬁ‘WEJ’]ﬂim’ﬂcﬁuﬁu&ﬂﬂ?EJIM‘U’]HﬂWiWEQ{G’IWﬂ%ﬂa@JIu

Science and Technology to Community 27 NsmTinemansuazvaluladgyuy

Vol 3 No 3 May - June 2025 : TCl 1 W 30t 3 NEWNAL-IIGUEY 2568 : TCI 1



HE981g 3 MAPE 9.26 Uay 12.23 AMEIAU NINEINTAUIIUIUTIUIURUIEUBNIINATNEAAN VNG

Yy

a

Turigeeny I MAPE 20,30 way 17.52 mud iy drunswennsaisiuiugdeTinainnisndannunan
Tuggseny & MAPE 4.51 waz 4.15 nud @y §9 MAPE upen1n 10 fauvuiinuusiugigs fan
sV 10 9 20 Fauuulsnensailad
ForausuuziiethnansAnululdusslovd

Yarauauuzgn1suun

v @ [y

1. AsviMsneINsuIIIUg NEannunalungeedeiunnveyanlog luseAud s

Y

[% '
v A @ [

nellitedminlaivununasnisivaenmassiviugndannvnaunely

2. MINUEBTRILINInsNsUsatunmsndaanrnasluygeeglnnfsuinisdnnsesriy
= Lo oA % Yo % A '
des wavasmenaudedulasunisguanluimvsngaunely

3 MINAUITLUUNTIAUINITNTUNNERNIAUVBINEIRY IAUNANKEIDTY YIA WAL LAz

v
v v

Uszrnwusiall Tunisuasvemnuwismie ﬂiﬁﬁwu;uiuzjamqumﬁumﬂmswamﬂwﬂau Lazasdedl
nsganin eieleingy Tuannsaviulaes Iuinsuas 1669 Wevennutmaeuaztalsmeuna
Imaigwﬁmsmmwéa‘imamywmmﬂaamﬁa
a. éam‘%mmmauﬁﬁ?uqmmw ﬂWiﬁaﬂﬁumiwé’mmﬂwﬂgﬂﬁm;gajjameg QA ;;ULLa ATOUAS)
wazdszrvuily
Jaduanuzlumsinlulduselov
gsmwmséwﬁuaaﬁmiﬂﬂﬂsaaﬁauﬁaaﬁuuazmﬁLﬂ%szhaswﬁ’uﬁumumieﬁ’mﬂ?{aums
GﬁL‘l‘:!u\‘iWU‘JENﬁumiwﬁﬂG]ﬂ%ﬂgmiuélﬁjﬂa’lQIUﬂ’]iLLfﬁ“UQ@Lgﬂflé”]uéﬂLLQ@E?@&J
ForauanuznsIsenseall
mﬁaaﬂLLUUIUiLLﬂsmamﬂﬁsJLﬁaaéamswé’mmﬂwﬂgﬂu@qm*q
msAnINsNaIUsnsAansesseiliuauds ez nslusunsuandasidsmonisndann

vnavlungeey

LONE53198

nsumuAslse. (2568). nrsndannmnauluggiets - nsunavAlsn. duauain
https://ddc.moph.go.th/uploads/publish/1037120200813042821.pdf

nastastumsuiaidu nsumuaslse. (2566). TeauasURanTsUsduaILTUI T o unITHAR
AnvnAuTesIeIgTIUYsIal 2566, AuAuan
https://www.ddc.moph.go.th/uploads/files/3714020230919075839.pdf

nasastumsuiaidu nsuaaunsilse. (2568). vayansuaamnundy (W0 - wi19) lugigvery 60 1
°Z7§JZU. ﬁugumﬂ https://ddc.moph.go.th/dip/news.php?news=23567&deptcode=

Science and Technology to Community 28 NsmTinemansuazvaluladgyuy

Vol 3 No 3 May - June 2025 : TCl 1 W 30t 3 NEWNAL-IIGUEY 2568 : TCI 1



Wsua afud. (2568). AIIUEIFYINITYOT YIRS TIUNITITE. duAuan
https://www.tm.mahidol.ac.th/research/images/Channel/slide/S2_ep30 2385551013
FWelua.pdf

uuAnTal e, (2565). mstiatunisaulugaare (Falls prevention in elderly). duauain
https://haamor.com/mﬂaqﬁ’umiéﬂﬂu@qam54

uinendoniing. (2565). Yseniaum1inetdening 1309 uwaUfuasmsulasinsisenluitnie
ms3selum. Fuauain https://sp.mahidol.ac.th/th/LAW/policy/2565-MU-Non-
Human.pdf

U Y5, (2567). mﬂ%mwﬁiswLﬂisjwmﬂiﬂj@mmm;’auazamﬂizLwﬂlm. 119479
Snenmansuazmaluladwissaulnguns, 6(2), 1-11. FUAAN hitps://ph02.tci-
thaijo.org/index.php/RJST/article/view/250880

AuoaaiuaTesTIIMTIdtluay driinaueSmsufuminerdouiing. (2565). uvyyssidug
lnsams3seveaviutanhenisiseluaumioly. duauann
https://sp.mahidol.ac.th/th/ethics-human/forms/checklist/2022-
Human%20Research%20Checklist-researcher.pdf

dinusmsmsngideu nsun1sunases. (2568). d0FUsEYINTNNNITNAUTIUTIY) (3180 0Y) Uen
s nalsrnsiisesglunsdeutu il Waussmadeyaiiou quamius 2568.
dumuan
https://stat.bora.dopa.go.th/stat/statnew/statMONTH/statmonth/#/mainpage

Andrés, D. (2023). Machine Learning Pills: Error Metrics for Time Series Forecasting. Retrieved
from https://mlpills.dev/time-series/error-metrics-for-time-series-forecasting

Gerus-Gosciewska, M., & Gosciewski, D. (2021). Grey Systems Theory as an Effective Method
for Analyzing Scarce, Incomplete and Uncertain Data on the Example of a Survey of
Public Perceptions of Safety in Urban Spaces. Land, 10(1), 73. Retrieved from
https://www.mdpi.com/2073-445X/10/1/73

Independent Evaluation Group, World Bank Group. (2019). Approach Paper World Bank
Support to Aging Countries. Retrieved from
https://ieg.worldbankgroup.org/sites/default/files/Data/repo rts/ap_agingcountries.pdf

Jia, S., Si, Y., Guo, C., Wang, P., Li, S., Wang, J., & Wang, X. (2024). The prediction model of fall
risk for the elderly based on gait analysis. BMC Public Health, 24, 2206. Retrieved
from https://bmcpublichealth.biomedcentral.com/articles/10.1186/512889-024-
19760-8

Science and TeChﬂOLOgy to Commurﬂty 29 ]qjaqiawa"lﬂf]am%l’l’agl’mﬂiiﬂ;agéqgmsﬁu

Vol 3 No 3 May - June 2025 : TCl 1 W 30t 3 NEWNAL-IIGUEY 2568 : TCI 1



Kakara, R., Bergen, G., Burns, E., & Stevens, M. (2023). Nonfatal and Fatal Falls Among Adults
Aged 265 Years—United States, 2020-2021. MMWR Morbidity and Mortality Weekly
Report, 72(35), 938-943. Retrieved from
https://www.cdc.eov/mmwr/volumes/72/wr/mm7235al.htm

Kayacan, E., Ulutas, B., & Kaynak, O. (2010). Grey system theory-based models in time series
prediction. Expert Systems with Applications, 37(2), 1784-1789. Retrieved from
https://doi.org/10.1016/j.eswa.2009.07.064

Lewis, C. D. (1982). Industrial and business forecasting methods. London: Butterworths.

Liu, S., & Lin, Y. (2010). Grey systems theory and application. Verlag: Springer.

Lin, Y. H., Chiu, C. C,, Lin, Y. J,, & Lee P. C. (2013). Rainfall prediction using innovative grey
model with the dynamic index. Journal of Marine Science and Technology, 21(1), 63-
75. Retrieved from https://doi.org/10.6119/JMST-011-1116-1

Liu, L., Liu, S., Fang, Z., Jiang, A., & Shang, G. (2023). The recursive grey model and its
application. Applied Mathematical Modelling, 119, 447-464. Retrieved from
https://doi.org/10.1016/j.apm.2023.02.033

Mao, A, Su, J., Ren, M., Chen, S., & Zhang, H. (2025). Risk prediction models for falls in
hospitalized older patients: a systematic review and meta-analysis. BMC Geriatr, 25,
29. Retrieved from https://doi.org/10.1186/512877-025-05688-0

U.S. Centers for Disease Control and Prevention (CDCQ). (2025). Older Adult Fall Prevention.
Retrieved from https://www.cdc.gov/about/cdc/index.html

World Health Organization. (2021). Falls. Retrieved from https://www.who.int/news-
room/fact-sheets /detail/falls

Science and TeChﬂOLOgy to Commurﬂty 30 ]qjaqiawa"lﬂf]am%l’l’agl’mﬂiiﬂ;agéqgmsﬁu

Vol 3 No 3 May - June 2025 : TCl 1 W 30t 3 NEWNAL-IIGUEY 2568 : TCI 1



