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EFFECTS OF A FAMILY PARTICIPATION PROGRAM USING THE RAMA
MODEL ON HEALTH BEHAVIORS, NUTRITIONAL STATUS AND BLOOD
SUGAR LEVEL IN PERSONS WITH PRE-DIABETES IN COMMUNITIES

JANCHAY JARANAI 5536587 RACN/M
M.N.S. (COMMUNITY NURSE PRACTITIONER)

THESIS ADVISORY COMMITTEE:PHACHONGCHIT KRAITHAWORN,
PH.D. (NURSING), NOPPAWAN PIASEU, PH.D. (NURSING)

ABSTRACT

This was quasi-experimental design study aimed at examining the
effects of a family participation program using the RAMA model (Raising
community awareness, Aimming at targeted health, Mobilizing change and
innovation, Assuring synergy and sustainability) on health behaviors, nutritional
status and blood sugar level in persons with pre-diabetes in two communities. The
researcher applied the RAMA model and the concept of family participation.
The sample included persons with pre-diabetes who received screening at the
SakonNakhon Municipality Public Health Service Center, Thadcherngchum Sub-
district, Muang District, SakonNakhon Province. The 60 volunteer subjects were
recruited by purposive sampling; 30 subjects were assigned to the experimental
group and their caregivers participated in the family participation program using
the RAMA model that lasted 12 weeks, including raising awareness through
training, aiming at target health, modifying health behavior and follow-up with
home visits and phone calls. The control group included 30 subjects who
received routine nursing care with a handbook to take home and study. The
data was collected from 3 September to 2 December, 2014. The data was
analyzed using descriptive statistics and inferential statistics including paired t-
test, independent t-test, two-way repeated measure ANOVA and multiple
comparison by the Bonferroni method.

The results revealed that at 4 weeks after the family participation
program using the RAMA model, the experimental group had overall health
behavior scores for diabetes prevention higher than before the experiment with
statistical significance (p <.001). The scores were also higher than the control
group with statistical significance (p <.001). At 4 weeks and 12 weeks after
the program, the experimental group had better nutritional status (lower body
mass index and waist circumference) and lower blood sugar levels than before
the experiment with statistical significance (p <. 001, p <. 001, respectively).
The aforementioned scores were also lower than the control group with
statistical significance (p < .05, p <.001, respectively).

The results in this study can be used as guidelines for health
behavior modification through family participation following the RAMA model
aimed at preventing diabetes in community dwellers with pre-diabetes.

KEY WORDS: FAMILY PARTICIPATION/PERSONS WITH PRE-
DIABETES/HEALTH BEHAVIOR/NUTRITIONAL
STATUS/BLOOD SUGAR LEVEL
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i uANAT g (@uanTsamnnuuvslseme Ine, 2557; Alberti, Zimmet, &Shaw, 2007;
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9 9 v
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a J A a 9 a 9y A
MUNVNATTIUAD = 90 LEUAINAT TUEIY 1Az > 80 KFUAINAT IUEHT
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fintunaaninasgy <18.50 kg/m’
n@ 18.50-22.99  kg/m’
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AMgdau 22500 kg/m’
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%QNﬂTU%ﬂ?HWﬁ@EﬂiTQ@’JH L‘]_]‘L!ﬂqumﬂJLﬂm“ﬂLﬁﬂﬁ@]i’)ﬂTiLﬂﬂIiﬂLU"lW’NuGIﬂ!ﬂTl 2

v : A 2K 1 o :’ A Ay vy = A Qy
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o
5. sdunumsguagun s Tuea (RAMA model) uazmiﬂizqﬂmi%

2.1 15ANHNUTHAN 2 1azZNIINANTOY

2.1.1 ﬂ31uﬁﬂ1ﬂmﬂﬁi§ﬂ!‘ﬂ1ﬁ3]u
I 1 Aa a A o
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BUYAU NI0N 2 981932unu mstnanziiaagelwdeadunaiuilding
y A o & & ya o A v
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Tsawnnuunald 4 dszanldun D Tsawnuwiiai 1 (typel diabetes
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= g’ 9 A a a a . . . a 1 31 = 9
AvonhoenuIAIY 1loanInnasod luAn lagisFd (osmotic diuresis) DFMU0 la Wvadn
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v o ¥ = L A4 ' v o A 2 o g YA A
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1 A I 1 1
NULez 1UNgU monozygotic twin ¥xtWM ToMamMaT I 1UAL 50-100% Tuvazingy
a a s . < o
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v Y v
ANUYNLALQUANIBI NS IUNAIFO A IABIANIE native American Indians TANUIAIFIAO
a ' dy ad = 9 Y o o ! Y
mM3nalsninuuInnIngeyIasue aandag lduvailedesuniuaregeen liuds
aa @ 4 @ E4 Y o =2 T yAa
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A [ o ] o { 1 < a !
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<3| 1 1 4 g 1 A A [ 1 A Ao
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(@nanlsannuurslszmalne,  2557) FaaoandoanuT 18UV ITUIRUTILINIY
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12.8% uaz ariuIanieaua 30.0 kg/m® YulUnuanugn 18.5% ( Yang W., et al , 2010)
1 = [ =2 ~ 1 | AA o A 2Aa
wwdeanumsane ludszma lnefinunnquilaytivianie 23.0 - <27.4 uag >27.5kg/m’ 1
AN 2.0 1AL 3.4 1911 MU0 U Q%8 1BNNANT, 2548)
2.2 Msuslanems lumanzaw
AdAAa Aa a ~ o . AA o
A0FIANTNTU5 103N luduga (high fat) HazeImIsATTININ

5 A A A dad ' ~ ' a
uﬂmazmmaqﬂumiﬂizﬂ’e‘mmmi AUATOIANUNUUIAIANTUDYUIN UNAADNITLNA



Funsme a5ife NUNIUITTUNTTN / 16

Tsanusian2ld (518 AuTans, 2548) FaMIAUeIMITNY polyunsaturated fat 1139 long
Jd A
chain ¢ -3 fatty acid (fish oil) H30 whole-grain products wazueaneaedlsuutiose1vvzan
§ a an o 4 [ o
ﬂ?WﬂJLﬁﬂﬁﬂWilﬂﬂIiﬂLUTﬂ?TU (p¢ FUUYY LA IT1DU NADIITNIANU, 2549)
a d' L= A o v
23 ﬂ‘i]ﬂ‘iﬁlﬂ’n\‘iﬂ]ﬁﬂVlN!WﬂQWf’]Tﬁﬂﬂﬂﬂf’ﬂ‘if’)ﬂﬂfﬂﬁﬁfﬂﬂ
YA A ' =) o A 9 =
‘W‘]J’J'lchl/]llﬂ'lﬁlﬂﬁﬂuulﬁﬁi'lﬂﬂ']ﬂ‘ﬂi@ﬂ'l\ﬂu‘l/]ﬂ@ﬂllﬁ'\?u@ﬁ]ﬂgﬂﬂ']'lll
~ 1 a A A 1 Y Y o w dg’ aa ]
Lﬁﬂﬂ@]'ﬁ]ﬂ'lilﬂﬂiiﬂlﬂ']’ﬂﬁl'luﬁlfuﬂﬂ 2 LW]ﬁ'liJ'liﬂLl,ﬂllellUlﬂi]'lﬂﬂ']i@@ﬂﬂ'lﬁ\“lﬂ'lflﬂ'lﬂﬂlu (56 AUy
4 Y] 4 5 o w [] 1 cy o
UY Uag 3319 WANIITIIAU, 2549) Gdlﬁﬂ'lﬁ'ﬂ’t’]ﬂﬂ'lfl\?ﬂ'lfli]gﬂf')ﬂﬂigé}u5']\3ﬂ'lﬂcl,ﬁ}1“]3f}u'l@]'la m
Y dd? @ o a J [ a 2’ o 14
‘lﬂﬂ'liﬂ’g'ﬂﬂﬂlﬂ'lﬁ'ﬂuﬂ"llu aﬂi%ﬂﬂhlellﬂuhlﬁﬁﬂﬁlﬂf@ﬂiﬂ mmﬂuTawm L!ﬁ$u'l‘ﬂuﬂllﬂ
a ~ ' A A Ao [ A d? 1 A
(e ATAUN, 2550) LlfwWTJ'NI'ﬁﬂ!‘U'ﬁ’i"J'lll“lfuﬂﬂZN@ﬁiWﬂWﬁlﬂUIiﬂLWM"Uu 2-4 1M1 1Yo
' 0 w o 7 o a 3 o ¢ @
Vlﬂvlﬁﬂﬂﬂﬂ'la\‘lﬂﬁl (ITTTA AINTIINT LAY YIanyu Nasau, 2550)
2.4 ANAIEA
=S QSJ‘ a o Y o o A d?
flT'leﬂﬁfJﬂVIQVITQﬂWfJ!Lagfﬂﬁﬁlfﬂ 1/]111431\‘]ﬂ']‘(’11’1a\1?J’E]iINMLWMNWﬂGUu
~ o Y M sa o 2 A 7 A ° ya A
ﬂ'ﬂllmﬁflﬂ‘ﬂ111(?51\‘]ﬂTﬂWaﬂﬂgTﬂﬂﬂi@ﬂ@ﬂﬂNTﬂmu (39710 WAATY, 2554) Vﬂhlﬂﬂu“jéﬁl!’t’)@ﬂ
= A 9 a = ) ya a o g’ 9 491 A 9 v < A
HNvanaN LLa$1Hﬂ§ﬂﬁﬂﬁﬂﬂ!ﬂ%mﬂiTNlﬂiﬂﬂuTuﬂ ﬂ?iﬁ@l!“jéﬁl!lﬂﬂ?@”Iﬁ!ﬁll”ll,uﬂ!,fl@hlﬂ]lllmllﬂ

[

9/31 A = ' g} £ o Y
m‘l‘wmma‘lugaaﬂqq HAZANNATYIAIZTAANIINNUADUING (glucose tolerance) C])’Q‘V]”IGI,‘VF

v
4 o

A dy Y a ~
i%ﬂ‘]J‘L!W]"Iﬁ(lulﬁ@ﬂq\‘I"Uuulﬂ (M ATAINN, 2550)

2.5 {lulsannudulaiingeanseduenmunuanudulasinog

@

o a [ J o 1 a
TsaanuauTadagaaz Tsawvnuiianuduiusiued1alndsa

1 i d @ a 1 1 { [~
TaodirefdulsauimnusznoiinnuanTadageswdlreuinndn liduinau
o d’

] Y I @ a 1 g J {
Uszanm 2 mwaznunaududnduanuauTadagaznuiniulsawmnudisunn g

19 ~

tanusudealndlszina 2.5 i ditheilulsannudulafagei ld5umsidadeinilu

[ A 1

a a v Jdo 1 a
Halguglilinnuduius N uNquUeINITINAILDAN (metabolic syndrome) B39 IFY 1870 11Y

£

Y

A A a . . . 1 Y d! =
ADBUYRAU (insulin resistance syndrome) I3UNY “N’Mﬂmiﬁﬂ‘hﬂaluﬂull“l/]fJIﬂEJﬂmz

Jan A o a =\ 1T A a 9 1 9)d|d
UNNYATAATATINYNYIVID W‘]J’Ntﬂl]’Jﬂjiﬂﬂ'NilﬂUIaWﬂqxulﬂ’NiJll'Jﬂﬂﬂu%ﬁuu@‘c’Jﬂ’JWJ‘ﬂiJ

@ 1T v A

v 9
ﬂﬂWiJﬁ‘L!Tﬁ‘ﬁﬁ‘]Jﬂﬁﬁllilflﬂ??hll@]ﬂﬂ'l\iﬁ%ﬁﬂ'l\iﬁ?ﬂﬁﬂﬂ’) AMariuIanie uazilseianu

Y 1Y =

[ a [ an Ly 4
ATOUATY (N ATOBYINT LAz 2550 HBeTUN, 2548) doanaoenumsany luilszmstIng
Mnunamzanuau laiagezlions ndesdonsna lsanmnune 1.9 1 (3% lnwains,
2548)

aglTassauaunauaziladenildina Tsamivnuatiain 2 wudiil

9 v
=

v o 1 o k4 & a o A A z:? = o £ A
Tlﬂﬂﬁ]i]ﬂ‘ﬂllllﬁnﬂiﬂ‘ﬂﬂﬂﬂuhlﬂ FIUNAVINWUTNITY IWA LASDIYNNWNUYY 1azdnJdeviian



o a

wdia MGy winInedeniaa W, (Mangnnanyiaaur) /17

[

@ ) o v A o a 2 : 1 o {
awnsotlosnu laiduilieiinerdesiunganssuaz dunadon sanuhilvgiudenualaeu
< @ A [ @ A d? Aa 9 1A 1w o Yy a
wiiludsnuiios nazdinuaz Tuaniuandu Faadu lUdenus Soudsdu i lddauna
=S o o a [ V) 0o A d? o
ANIATEA W1ANTEENTIAINY Heumssulszmuenishaila esduseglmudu i

i LA A Y Y o & = o 9
Tndaumariinanzdiuuazdivaeauin aniumsaailesedesiaunsoaflosiuld Tae
1Y) = as o Aa Aaa A AAa KR d = A (A wa Y (=1 1 Y
mslSunlaeuitmsduiuFianionuuurudiadadumadenidfia ldde lddea 1991e

nazeunsnlfia ladieauies

2.1.4 M3UsziuANNFLMAZMIAANTBITANNHNUFHAN 2
a ~ [ Aa A A =\ L FY P
Mstlsziiuanudsnemsina lsamvnusian 2 Jilsgleydlumsaunign
Y 1 v

galiuaae1nis aunsoAunumsinalsadwuaisuesn naznguides 1asunsquasnu,
NUN1N azasoszaomanaliald lumsdszuanudssnonsna 131U a1y

a wuAa I~/ a wva a
puamanrlfiamsaqualsawnnnu wa.2557 1dlniuuuamedfialumsdszsiiuanm
d' 1 a "9 A o d'
Weanemsina Isawvnululszans Ine Tagludewniziaes suisainneanuaesaly
munalsaluewian ui2 i) ldedrauuué @uaulsamvnuuialszmealne,

2557) (A13197 2.1) A4

M15199 2.1 Tade1@eavoansna IS NUFUAN 2 LHAZAZHUUANULTE

HoSende AIUUANNIEE
(diabetes risk score)
21¢
34-397) .
40-44 17 .
45-499) 1
w150 el ,
I
N9 .
18 ,
AT HNIAME
§ndh 23 .
23 uAfIN 27,5 ;
Faust 27.5 3wl s
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a o A a A 4 a ]
M15199 2.1 T9981@89U09N151NA ISALNNUFUAN 2 LATATUUUANNITES (99)

. AZUUMANNIEES
todenaes
(diabetes risk score)
50197
Aaedinn 90 wu. Avdjasindt 80 . 0
fanedans 90 . fudadaus 80 . 2
Tsannuaulasings
i 0
i 2
YszSalsannamiluanfmenss (e i finserfes)
Taidi 0
i 2

d! d‘ o 1 U [ d' [ 9 d‘ d' 1
Fudeihazuuuuaazadodoansauiunal TusenasuuunuasIge (¥
AZUUY 6-8) LAZANVTBIZININ (FIAZUUY WINNI 8) WUANUIFBIAOMIINA TIAVINIU
Tu 127 $osaz 11-20 uaz WIANINITREaz 20 muddy uuziihldasenansealsaminiiu
¥ Y v
Tasmamziaeaiiomszauiiiaaluden nuzihniugueisuazeonhidemedinaye
oy v o 1 d § Y] a a { 2’
aunimiina 1deg lunasifimuzay asrvanuaulada uazasinlseduanudesd
=1 1 a td‘ oy = 1 [
N0 1-3 1 (@nzuu 6-8) tazsziiuanudsssinn 1 1 (Frenzuuy 110091 8) (Auaw

Tsanvnuuvialseme Ine, 2557)

2.1.5 uamamsaansedlsanunuriai 2 Tudlvgy
auau Tsarnuuralseme’lng (Diabetes  Association of Thailand) tag
Aa v o o [
1101 T3AIMIUOIUT AU (American Diabetes Association, [ADA]) @My uanas luasaa
= ' A o o A '
n3o9lsaunuds ldsaraeaenssnacd (@uaulsanvnuuislszmalne,  2557;
ADA, 2013)
[ Y
1) gnong 35 Yau'll

‘ 2 a
Ndm BMI >25 10,/ 4 1ay /MSelisoueuRuATTIN) Hay

e

2)
a 1A A9 I
UNWD LY N HIDUDN Lﬂuiiﬂmmam

< @ a A A Y a 1
3) ulsnnnuaulaagansonueniuguanuan lainog
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4) Hszavlviiuluideanalnd
= va 09/’ = A oy o
5) Nﬂigﬂﬁlﬂujiﬂlﬂ'lﬁ'J']usllﬂlgﬁﬂﬂiﬁﬂﬂ3@Lﬂﬂﬂa@ﬂu§°’]§°ﬂﬂu'W?uﬂ
UsALNANY 4 N lansw
9 v ! 3 . . b~
6) ne'ldsunsasrniuilu impaired glucose tolerance (IGT) ¥3®
impaired fasting glucose (IFG)
7) filsarialatazviasaaen (cardiovascular disease)
Y
8) ﬁﬂqummiqqﬁﬂu%ﬂm (polycystic ovarian syndrome)
£ yda = v = v & Yo o
%QNVINLﬂm"V]LﬁﬂQ‘U@iﬂﬂJ@WUﬂU 8 ﬂlﬂuﬂ?ﬁnlﬂiﬂﬂ'ﬁ@lﬁ?ﬁ]ﬂﬂﬂii’]ﬁiﬁﬂlﬂ"lﬁ??ﬂ

Y
v

dlndaldasnndmniluTenwazuuunnumdssisziiulg

2.1.6 3EMIAanseal AN
an @ o 9 1 Y %
Asmsaansedlsainiu i laglensasianaraning lnanausivdien
91111508191708 8 42139 (fasting plasma glucose (FPG), Venous blood) 811131500339
Y 2
Wanaludeamizdatetiouny 1¥a599 (fasting capillary plasma  glucose, FCG) unu 'l 61
o Y A v A QEJ} = [y A o & 9
5¥AU FPG > 126 un./aa. Wasndududnasanilaluiunsedianionly drwy FPG=126
Y aa o 1 & A a aa o 1 &
un/aa. limsadeneindulsamuivinu lunsalil FPG U1 100-125 un./aa. ddaneduilu
impaired fasting plasma glucose (IFG) A5 lasudmuziinlfiileadulsamnvinu Taems
v Y 4
AIVANOINIT 1AZMTONMAINIBRI NI NTUD AnAINIATEAD FPG $19n 1-3 1] Jun
U d‘ d‘d 1 dﬂl v
Yoderdoan®l (@uranTsawvnuursdsemalne,  2557) uena1niin13ATIIAANTOY
Y [ 9
Tsawnvnudesduiazaine199z 19m35as5293a fasting capillary blood glucose 31n1a18112
[ 1 Y M = 9 v Y] g} = 9 ad Qy
NA10A0 M08 1908 8 F1 U FadmuNszaviaaluwdeanieIsmaizilalein (FCG)
1 1 L] v { [
WU T 100-125 wn/aa. dardunguidea15A%I (pre-diabetes) 1 dans29 FPG  1d
o o A 3} = = Y
MuuIazanANUIFEY 1agATIT NN 1, 3 , 610U azl Unazmua1 > 126 wn/aa.
v g ' A A o aa o Yo o A
aadeInduIsAaImu AI5a9AsI9 FPG  iiedudunsidane ads ldauusiuioanndny

§ a U { 9 an o d Aa 4
!,’E'EN ﬂ'li@]ﬂ@ﬂhﬂﬁthﬁﬂ\i l,l,ﬁ3aﬂﬂ1’J$L!‘V]iﬂ%’ﬂuiﬂﬂiiﬂl‘]ﬂﬂ’ﬂu (ATanY ﬂ@l@]iglﬁﬁﬂ‘ﬂ Lag

auan 311udA, 2556)

2.1.7 msmlawaszamimalwaeadmiunguaaslsannyay (Pre-diabetes )
9
Aa o 4 [ o
auauan Tsamues L (ADA, 2014) ldnasimsularnaszaviianaly

= 9 o 1 A [ dy
Lﬁﬂﬂﬁ?ﬂiﬂﬂqulﬁﬂﬂiiﬂm11’?’3114 AN
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v Y
1) gifiszanhanansivianaiaiing Inanaudnaions1isedns

' Y
Yios 8 ¥ T4 (FPG) Tasmaasiaianundszauiinaialu@ea 100 -125 un./aa.(IFG)

e

v Y
2) fnadeunnunuaong Inaalens Insulsemuthatang laa
v [ Y
75 N5 uAINZIEAUIMaNaInnTUUTENIN 2 FaTue wunlszamienalui@en 140-199
UN./AA. (oral impaired glucosetolerance , IGT)
9 J A A o a4 :
3) ghasranuihmadzannay (HbA,) Fuiluaunasveainialy

A A A A -4
DANADA 3 IDUNHNIUNT ATIVNLUAT 5.7-6.4 L‘]Jﬂi!,"b’uﬁ

1 Y
2.1.8 mIHaRel sy Nuin 14 Tae51a35Mila 9ail (ADA, 2014)
Y H
1) heaazaunae (HbA,.) 6.5 %
2) MsasaszAUNaIaNINg InaaewdIvaIeno 11T IuALDE1
9 ) 1 ule Y A oA ule £ [
108 8 42114 (FPG) WUA1>126 WN./AA. (2 A59) 1HA3298UTUDNATINTINAITIUAY
3) ﬂﬁ@li’ﬁ]ﬂﬂmﬂusﬁiﬂﬂgjﬂﬁ (75g oral glucose tolerance test;
OGTT) dmanaaing Ind 2 42 Tuanasan > 200 un./aa.
sid'd [ A 1 2’
4) gniorms Tsanrnusany fe fladzisesuazun nsemiei
v v
v dniindlaaTaes linsuanng nisliomsnasdeiunaninnnzunsndouves
Y
T5AI11U 13U A1 unaied Aavemaauilaaiig wieAanilelos a1W150A529
[ ] ] ] v
szaunardiinglnanarlan’ld 1ideeeae1113 (random plasma glucose) 31%A1>200 wn./
Y aa o 1 &
aa. limsataneudulsannynu
9 o Y =) o A g} = o’j ' [ Y A
dmsudn luiliomsvesTsamnudsany arsasinaead1onasin1eiunuie
tudu vazdmsuludszmea Ineds linugh 1914 obA., dwmsumsidede Isawmauiiali

' Y ' 9 A ~ o [V [ g’ A & =
LWi”|$mclﬁ]ﬁnﬂﬂﬂumNQQmamHUﬂumms’m’mszﬂummaslumﬂﬂ %301 HbA, . 6.0-6.4% U

ANUTIIADNTINA TTALINNY 25-50% (AN TsaNuurslssme e, 2557)



o

wdia MGy winInedeniaa W, (Mangnnany i) /21

(Y] ] ] a g.’l d [ [ ,&’
msnansedlsanrnuludlve (asiumdadsnssn) naasaamwaadl

dyniifadadedalsinglundes

v ¥ 1 L d’ o
mammmumamﬂmmmuﬂmmuﬂﬁ:m

ATHIATEAY

AIIMINTEAL fasting capillary
¥

fasting plasma glucose blood glucoseN1a 10111

v v

>10046./08. < 100M7./A2.

o ualasunganssuiin
S20 fasting plasma glucose

® A52AY fasting capillary blood
<100 ¥p/A5.

¥
glucoseuATUN

EER) fasting plasma glucose
st Impaired fasting glucose
100-125 wn./adg.

. 3 < 12640,/
FeA fasting plasma glucose 17 fasting plasma glucose
> N
> 12630./A0. FuRoguEuINATY
2> 12630./99.
) asnzdoudihonmi i’
HaABLANY < . S| Thnemdumny
Tuglvy

Qd‘ [ FY ] ] a A’f 4 ]
UAUHUN 2.1 ﬂ”liﬂﬂﬂiﬂ\iIiﬂmiﬂl”lucluﬁﬁﬁﬂlu (hllliilllﬁiy,\i@]\iﬂiiﬂ) (ﬁmmismmmmum

Uszime lne, 2557)

2.1.9 Nﬁﬂ'ﬁ%‘nﬂﬂ‘lﬂiiﬂ!ﬂ‘l‘ﬁ?]ﬂ
v o Jdo I
I'iﬂLlﬂiﬂclg)'j@u"UfNL‘UTﬁ']'lHﬁﬂ'JWiJﬁiJWH‘ﬁﬂ‘iJigﬂgL'JﬁT’UfNﬂWi!‘lJuIiﬂLU']ﬂTlu
= <3| A o o A ) y= a 9 <
G])'\'i‘l"i']ﬂ!fﬂuL‘U'IW'JTLUJ']1“1!1’73f]ﬂ']‘llﬂlligﬂ‘l]u’]@]’]aiulﬂ@ﬂllllhlﬂ@IﬂﬂWﬁﬁ]ﬁLﬂﬂIiﬂll‘ﬂiﬂcﬁﬂuﬂ

4 9
Ay (@na Tsanrnundalszmalne, 2554) msnruauuimuliaezsetlosiu
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a 9 Y @ 1 ' 91 o = =
aauazyzaomana lsaunindgou 18 nazdirieaanldoielumssnednnmanils wansznu
Ao A
10 Tsanru Uaai
Y ' ' 9 <
2.1.9.1 WANSZNUMUIIIMEINIzuNTnFousoniu 2 Uszinn
2
il (NWA3 I NIag, 2553)
Y = U Y 1
1) AzunsnFounIURBUNWAY Taun
H A o . 3 A
1.1 azimaliaeadi (hypoglycemia) 11 un1g il
J A a A o & v A U o Yy d Y= a
wmaluden <70 wn/aa. 31001013 Meen ANty Tadu Uodu rludwsy o janin
a A =< 1 = o A LY A ] 9 a = @
AAeY HU BoUNEY duaumozi@ou AWs I IMdon woAnssulasuuilas ou
s Lk a9 W Yo v S 0o 9 Yo a = o
wgn¥asedn a1 hilasumsud lvuazidlusuuswazuiu o1 lddn nuaad uazdedu
idoraa’la
b A LA Y
1.2 mazmma“lmaam;e (hyperglycemia) N1 1aun
k4 A a = o . . . . < Y =~ v o
azthaaludeagarianian Inuaa (diabetic ketoacidosis) Hun1zunndoupaundaun
' v
wnwuludihewmauaiai 1 Taeliszauihamaludon 11031250 un/aa. SIVHVATIINY
= PR = = = 1 (% :I Y 3 o Y a
arsalanluilaay dilelieimsvovan du Sawnunzaiaii dutuunevildvuadd
Y '
18 uaznnzihaaludoagawia lilinsad Tauas (hyperosmolar hyperglycemic state) N1
H v
Tudihewmmusiiah 2 Jaunquiainmsuanaaszauimalaons waziindimigiuism
9 9 1 a zﬂy 9 dy o =) [ Yo Ia =) 4
a2e launmsdaire Tsanawilonalamedeunau lasueneia laafsiosnine1ya o1
A Y1 tﬂy [ A o o Y [ r?’ a
gnnasuigihedousulszmuesrionnnisiny mldseauihaaganin swnaoIms
=< [ ay ¥
T Fn uaznuaaa Ia
Y A o 1 Y ' Y dy
2) amzunsndeunusese wia lailu 2 nqu Asil
2.1 ANIZTUNINFOUNIIHADAIAOAVYUIALAN (micro-
. 'Y YA a A & T g Yy A
angiopathy) WU1508a% 20-30 VoMl Nuriadn 2 Fautuilu a1zunsndouiiven
(retinopathy) AMzunsngeui la (nephropathy) AMzuNINFoUNITUUTTA M (neuropathy)
22 A1IzUNINFOUNIIvaeALaealvie (macro-
. Xl ~ oy a3 o Y a = ]
angiopathy) A1efianuguihaaludiluszeznannuervim lfifanmadsunasvesmi
A a A = < . < d? 1 Y a Y
NaoAaon INAN1IZHADAIABAAIAY (atherosclerosis) 131UNAINATHINAN1IZUNINFDUNIY
1 1 { 1 a o 1
vaoadon lvaunnndn luduTsamwimau TagTemanalsaialald 2-4 11 Tsanasa
@oAAN 5 1311 1 ToMagnAavuIga 15-40 1
2.1.9.2 HanIZNUMNUIA LD

PR A g <3 1 dy o dy ' [
Ejﬂ’;ﬂﬂtﬂuiiﬂmmammum MIRULIeT05IH  daNansTnuae
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4 Aa Y1 = o Y1
prsuainazIalavedilie Fannmsdrsraguamvesdihennnululsameauauual
9
' 1 Y a o v Jdo
wundihonuliguamasasianeametaziale Taelanuduiusiuanuguusves
T3 NUHAZANNYNVBIN1IFUIAZ (depressive disorder) TudThonvNuwiah 2 92q9
1 o = 1 9 =} o Y A Aaa 4 a
nlszmnsnallae 2 i Gewvas 17.6 ieuivdevas 9.8) (3558 UTewUN, eTa I35
v g o L4 [ v
uers, nazFerg Al59Ud,  2550) LAZIINMIANEIVEY NTIaNal INQBINa (2551) WU
dhelsamauiilymguamda 3 dwldun Fuasiesas 65.02 Janiera Sovaz 59.19
¥y 2 2 Y ' Y & Y Y = v a3 a a
AnuanAnnaMIATIIs uMeTeeaz 52.91 FedeandosnumsAnEIves Jumy Towinma
A A A g = a o 1 o =< 9
(2547) inungThemilunnvnuiinnzquania Tasswdnhaun lidedesas 42.05
v v J
2.1.9.3 HANSZNUMINIUHFINN/ANUTYUA Bz MWD HRIN BT
Y1 [ ' A A @
Ao Tsannnnuezsuigua luauetanauiienInn1nznszay
g’ A o YY R 1 =1 (=} o 1 9 o Y a
nalwdeage liidneewmas luiiuse roulilduazIsaumanuiildinae
9 dy (% Qa: 9 Y Y o [ ~ 1 A o Y o a Aa
AMZUNINFOWFTOFT UATIRed IadhTumssnn Tsanenaaeriies ldmsduiuiia

4

~ [ o @ [l = [ @ J v ald' Aa a
nasunlasly unumumnedenugniine Tdensolianuduiusnudoulaaulnd e
Yy 9 YY1 v A4 I a Y o q ¥ @ o
anuianioun 13a11umszvesdoulindunsyni i lduendreenvindenn (17w
a2 A o
NIAYANA, 2544)
2.1.9.4 HANIZNUMMIATHND
A Y Y Y o o 1 o Yy a
msngihedeudrsumsinululsaweiatess s lvdesgads
wlszanadiuauen Fernneniunanadinuleviouazgnsmansnszniag
awrsugului 2552 nunmldnemaeastllumsidnsumssnsmerunaluusundiouen
Tsamnvnumii 1,961 mn/aual drualssemasaetlumsdnsumssawimeuialy
uwungihelumiiny 51,473 vivaual &) 2555 SrwaudiheTsavauilszae 3 ey
= 1 9 9 = 1 /A @ 4 an
oA legnield 47,506 druuimasd) (nen1e weddas waz Tunnguel seANIAg, 2556;
o a an d 1 [ =1 1
3n3n3y 13183, 2556 ) uazanmsnensaiarldoielumssalsanmnuil 2560 wun
1 1 1 1 /A o 4 an
A 9109z qaganT 47,384,973,412 A1u1mael) (109019 WIHIAT LAz WUNNguel 0oANINS,
=< 1 9 1 = a o Y
2556) wazmsaneia1 1991 luaralszmannnmsdnyivesauian Isannnuemsdu e
a 1 9 ~ Yo aa o [ v Y 4
sre0umssziualFiesnIsannnun ldsunsitesde wuduily 245 Wudwasaans
=~ A d? o Y 4 = ] 1 91 o
11l 2555 WU 41% 910 174 Nuawaaals 14l 2550 (ADA, 2013) @aua 1918913 lan
Y ° v Y =l [ d A I
1NF18 T5AIHIUIIUIU 548 WuA T o ansy tazmanisa gy 627

g G [

udumseyanss 1uil 2578 (IDF, 2013)
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o lsaumau 1l IdsumsSavuazguaauesediuvanzau ailding
9 g & ' 9 aa 4 22 ~ 4 2 ' '
MzuNINFoula FINUNANIZUNTAFOUNAATUNLTY HazlANUTUUTUNVIY FInano
9
aunnIiavesddieeaazaseunsa tnaniszarldirelunisquainuineluszduy
o a g o o 19 Y a A A =K g
asounia yuru Uszmamnaiduswaun mstesiuliliima Tsamnuriai 2 Juilu
o A

A o [ { Y] < o w [ 1 qgj [
aaInYy Vlﬂaqmﬁﬂwzgfmmzﬁuﬂ LWHﬂUTNﬁTﬂmT@QﬂWﬁ‘ﬁﬂﬁﬂuiﬁﬂ iﬁll‘ﬂﬂﬂ'iallﬂi')g]}ﬂﬂ

[ @ a ad ' a o A @ a
G]fﬁflﬂuf]!,mﬁﬂﬂslfﬂﬂl‘]_]uﬂij‘ﬂJLﬁﬂﬂslUﬂiﬂﬂﬂi’J!W@‘ﬁﬂ\iﬂu uaz%aamsmﬂismmmm

2.2 nnﬂmmmmagmaﬂswﬁumaﬂmmm‘s

2.2.1 ﬂ'J‘l?J“r‘ilnElcﬂ1'J$1ﬂ‘U‘H1ﬂ1§ (nutritional status)
I ' { a
ﬂT'JgIﬂGHUWﬂ'IS (nutritional status) L‘]JuﬂTJz‘H?'ﬂquﬂ']W‘UﬂQi'l\?ﬂ']ﬂﬁlﬂﬂﬁ]']ﬂﬂ']ﬁ
‘U?Iﬂﬂ@'ﬁ(ﬂﬁ RFT LR (RE ﬂ'ﬁﬂﬂ"'ﬁﬂ EEG RN L!ﬁgWaell’f)Qﬂ']ﬁLW']Wa’]ﬂ]uﬁ'lﬁf]'lﬁ'ﬁcluigﬁll
J aa o o o @ a @ {1 o g

e (FIWUD PANIIAL, 2555; DINTT ARINYIAND, 2556) ﬁ]gllﬁﬂ\iﬁﬂizﬂUﬁﬁ']\?ﬂ']fﬁ]'llﬂuﬁgl}ﬂ\i
Yo A o Yy = oA A Yo
"lﬂiuﬁ”limmimamm%muﬁﬁzaEJNL“WEN‘W@ ﬂ'J"Illﬁllﬂaﬂl@ﬂﬁ1§@1ﬁ1§ﬂ§1ﬂﬂ1816ﬁﬂ

[ o @

Aa A o o l = 1 Y o = t4 AaAa o
answannilederareedradania laillu 2 dsznn (Teun yynlgiand, 2553; A5Wus 9anis
Az, 2555; 09N AAINGIADL, 2556) TAun
2.2.1.1 Mlarnmsa (good or adequate or optimum nutrition
A 1 d' Yo [ = 9 3 a a
status) A0N172904519M8N 1ATUO1MITYNYAN VA5 IMIIATUAIU NerilanaziTuia
v 1 v
MeanaaIung1amednams wous Ina ldudrsamesusniiaservinsmaniull141dina
o [} 1 I~§ H o [
UsgTeniunsumelumsaduguamldedraauiildsumeligunma
e A d' [l Y o
2212 MWIATUINIS (malnutrition) Aon17zN3519n18145 U
[ =1 [ Y 1 A ] Yo ~ 1T a
15919115 N gAND A UAUADINITUDIT WAEHITDI 19N LaSUDIHIT NI NoL AT
1 1 [ I~
30N Medosms luasudiu uueldidlu 2 Uszianae
3
2.2.1.2.1 AMZIAFUINFVIA (undernutrition) 11117
d' 1 Yo a a d! A a (=1 [ 9 1
ns1melasuasersrvialarviavilanToviatesiia ludisanefuA1NADIAITVDIT 19N
Yo (=1 1 9 A A Yo 1 a’/‘ 1
minlasuase g ludisane s19meaz lsasemssiian lasu luneruanurasazanluy
1 & 1 a I'd a a {
s19me laszeznamils tagduvasazauvun azianmssianauazinanesanmluiga

a | {
2.2.1.2.2 ANINFMMSIAY (over nutrition) 111NN

1 9 a a 9 a a 9 1 <
5']\1ﬂ18hlﬂﬁ'li@1ﬂ'lﬁ°]fuﬂblﬂ%uﬂﬁﬁﬂ W?f]ﬁa'lElﬁlﬂlﬂiJ'lﬂLﬂuﬂ'J'liJﬁﬂQﬂ'li"ll'ﬂ\ﬁ'l\iﬂ?ﬂ %\Hﬂﬂ
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] 1 A A 09/’ o o Y oy v v A I 9 ~ &
azauwasnuduinuiinluanmved lviiu i lihwinduiu nazithulsadmluiige &
I~ a 1 ! A ] o Y]
Wuaungliinalsaaieg Anerdesamun wulsaluinludeags Tsnialauazvaoaidon
o a J <3|
TsannuauTadage Tsamanaz Tsamivnu dudu
@ c?/’ < 1 { a a
aatiu 719z Inwuns Wun1eHIoguNUees NMeiinaNMIs U5 1nno111s
1 [ o [}
N800 INIT MIYATY MIALAY HAZHAVBIMIIHINAIYAITOINT IUTEAUIaa 250U
9 [ H
mstsziiunnggunmvesyanatiug Fadsunme Idsuasemsiifisane muzauiuau
Y ' o YA a .. Y 1 Yo
ApIN15U095 19y 9231114900172 Tnu1n151UNA (good nutrition status) H1519m18 1T U0 M
] Y [
n'himuzauaenudeinisvessanigaziildinannnz Tasuinisdiniilng
(undernutrition) 91nM15 193 VUSmense s lutiieane wulsanaTsauuaznasanu Tsn
a a 1 a | s ] J o
MAIIuAe Tsanenen l3alanaae Wudu FaduilymIvalulanluvasil nazwy
{o o o an o o [ N ..
nlulssmaniasiann (FINUD aNTINE, 2555) ez InBUINITINY (over nutrition)
AN Yo a a 9 1 o Y a Y &

1NN IdsulSnamseisinuaudssmsvess ume aui lviine Tsndu yuiuilym

]
o = @ A

@ [ A Py a a g o
drngluilagiusgnumnlunseuasinuiowazdntigiuemansugneg Wuaungdidgin

3

o Y a a 1 dy (% [ a
wihliina Tsn hidaaeTosimuan (9031 AaIneInaL, 2556)

2.2.2 Msdszliunizla¥ms (nutrition assessment)
a [ Id a 4
msdsziiunnz Insuinsudaldidu 2 35 (szasd lenywy, 2551) Ao
a . A
2.2.2.1. M5U52iun 121 9¥117MIMIASa (direct method) laun
D mMsUsziinlaedIsnmsindaa IuvUe9319M8 (anthropometric
9 U
assessment)hlmm

:j @ 1 < Y Aq Yo
1.1.u”muﬂuazmuqmﬂumi’gsﬂﬂnﬂﬂ%mmiﬂﬂmu

ada Sl Y Y=

<3| o 3 Y %
WnazuITNO aN1T0EM ‘Himm’;ﬂn%u1m‘5m1u’0§mm:ﬂﬁ]i;uu

U

] I
1.2.8%13an8 (Body Mass Index: BMI) 1Wluns

a ] 3 % 1 [ 1Y o o a v [ o 1
ﬂizmumaﬂlm’inmﬂmmm Cdﬁﬂwumﬁmmm\lwu‘ﬁﬂuﬂimm"lﬂmummﬁﬁmﬂ ANNITUNT

9 9
TdlsadundnuludInadusong 18 Yaull @1 aadnenm, 2556) Tasdramldain

Y

o v v I a o 4 1 I o w ] I a o 1
Ll'l?iuﬂ@’JL‘]JuﬂIaﬂii\lﬁ1iﬂ’)ﬁlﬁ’3uq\‘llﬂumﬁi‘(’Jﬂﬂ'lﬁ\iﬁ@\‘] Wujﬂlﬂuﬂiaﬂihﬁﬂﬁ'ﬁ%uiﬁli

4

~
NU

€

L= g‘ % U a U
AYUUIANTY = UIHUNAD (ﬂTaﬂﬁJ)

AU (1n3)°
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AMIZLNBNMS naminueLbe naainuglsal

(Body Mass Index) (kg/mz) (Body Mass Index) (kg/mz)
ﬁmﬁnﬂmw‘fmmjm <18.50 <18.50
Und 18.50-22.99 18.50-24.99
ﬁ}wwﬁmﬁummcﬁmmgm 23.00-24.99 25.00-29.99
Ao >25.00 >30.00

($9a550 Aens93a3 uaz iingadnuel Hasil, 2550; Kanazawa et al., 2002; Willett et al., 1999;
WHO, 2000)

b4
v A

Y v aAyn 1R Vo

astinrameaiuawiin liduegiuoiguazing 0199z
dy K 1 1 dy = 4 =1 v A 9 d' ] I~ 9
YUBYNUANUUANANTZHIUFRNANUT taziiladedunadondus 1 91115 Huau uay

Y I A o Y [ oy o a 9 [ A [ o =
Tailuneousuudinoasinnugnveuiiniiuuaz o uuaazNazuana1any a9
@ @ 4 1 ~ 9 I Ju A LYY =
ANuAURUFTznIN BMI Aldidunasidaduiudasimsaie szlasunlas liawergiwe
v 1 A 1 o a @ I 9 [ 4 QaJJ a

wazilavesandugsulsawivau Isannuau lava 15anale iudu G9as5a AInsaans

@ 4 [

< 4 4 A L4 a @
Hag luyIantas Nasau, 2550) LﬁmﬁnﬂﬁqimmﬁmmiLﬂﬂTSﬂLumamuazT’iﬂmmcﬂu

v Y
A A K ) v

A o A, Y} A 2 2w s o a
Taragainiuay dmsuauedeeimua1¥BMI Unaitlu 22.99 kg/m’ (599339 AI039903
< [ 4 [ 4 £ a 9 = o o 1<
wag iWyaanyal wasail, 2550) ¥z InsuimsinuuazeIuianudfy mziluanme
NdasIANMdgIdenIsnalsnauaulaage 1sarale Tsaiviusiayiian 2
1 [ v 4 1
(Hubbard, 2015) HagAMNMA899a ITANMNUFUAN 2 LNNTULVUABILBIANAASTHNIA
A o 2 A g a o Yy v .
e wazasaudoliivinan FeauiulsauinussianyaeoIusooay 90 (Hossain,
dyo.l = Y ~ 4? o Y J v v Y 1 ] [
Kawar, & Nasah, 2007) onaintigainud Iuungevunazdunusiviladoaiuaise wu fode
Y a @ U v Y A Y as o a Aaa v 9 o I Y
aMuAsygnatazdiny dodediudunaaey 30msaniudia Jededunugnssy iuau
Y o = Y S w ™ A
A0ANABINUMIANEIN 1AA1ANITAI0ATIAINENVEI T3 IUNa Tanidiauau1ain
9 Ao Y] ~ A 4 g P ~ =
ANNBINLT NI 171 auauudl a.q. 2000 azinvwilu 366 aruauluila.a. 2030 seluau
[ o A I~
eaz Suoonmedaldaindiuiu 22.3 duauluil a.a. 2000 sziandly 58.1 A uauludl a.q.
a I~ 1
2030 AU 161 1N (Wild, Roglic, Green, Sicree, & King, 2004)
1.3 dadudusouednoay Inn (Waist-to-Hip-Ratio:
I~ [ % [} Y] [ z 1 1
WHR) (Tunmsianmsnszaeved lviuluseaiowas Tvdulusamenavue edradreguay

E4

[ 1 Aq Y a A 1 @ o Yo A
Lﬂuﬂmhﬂizmummmmmqmmwmmmm"lﬂmu
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1.3.1 M39A39V197 (waist curriculum) 9
Falusrudramendalildsvdseniueinis eglunigu i 2 drevindudszuim 10
uAmas 1¥aeiaiusouoaNgwnuaNnNaNsenINYeULUGAYDINTZANIFINTIULAL
1 Y [ 1 % tﬂy (% 1 tdl
YoUANVINIY 1A Tiagdaeglunuvinunuiy Jalursieleeenlunznlnsuinms
Unaludmends < 90 iwudmasuaz lugn < 80 wudwas wazn1az Inyuimsinu felu
dwolian > 90 iwudmas uaz luduajelian >80 wudwas (@uauTsamnrnuudalszma
. £ 9 < v Aov dy A @ [}
e, 2557; Alberti et al., 2007; IDF, 2006) Fudusouoniluayiiiaveutiowe lugiuluve
9 = v o Jo ~ v o Jdo I 1 v v A
M09 UANUANNUTAY fat free mass HAZUANVANNUTNUIUBINIINAVATLANNHUIVDY
$19M181aZEATIAIUV0ITOIDIRDTBUAE INN Feaw1sad1evedamisazay luiuly
A Y
drunaed1dald sausisdsannsadsediunmemsazau luduvessianmenaualdane
@ J 09/’ a < o J v d ' @ 1
(59330 AIAT99A5 uag Dyaanuel masad, 2550) vinwund luiuazanlusienenn
iyl Teemnnindesas 30 ludugazanniidesay 25 Tudwe (unassa Tode, gian
aa J A Aan o = @ a aa o o a J
gniasd, dszlnes A59n3210, Wiswad wnsdane, Juau A3291d0, uazgiau Tadiuns .
(2556) azMIoULANUNNY 5 tyudas sz 1y TomanaTsaivau 3-5 1 (dnin
% % = A 4 v o
TABUIMS NTWOUINE NTTNTNEFITUGY, 2554) FIMTVAUTOVIOUNNIUIIANUTUWUS
a o A @ d' % A dy (2 d' a 1 d’
lwFsuandumsmuoasuieslsanalavazvaoaiaon uag Tsaise5en luAnaedus (NCD)
= 7 o a 8w ¢ e
Tagnniz Tsnuyy ¥HaN 2 (59337 A9039903 uag igaanyal waiai, 2550; Klein et
% 9 =} 1 =) 9 a (% d’ 1 dyd
al,  2007) Tuilagiiudausouo uieed1Ae10199g 155z umauIVAANTOUNDUIFDY
v o Jdo [ 4 o’/’ a < Y] o v d
anuduiusnugun w1 (5edssa Asnsdag uag igeadnyal wasai, 2550)
1.3.2 masdasoudz Inndausunlvg

A 9 AN 9 @ v A @ =
ﬂq’ﬂﬂlﬂﬂlﬁu5ﬂ1Jﬁ$IWﬂﬂJﬂlSﬂﬂu@iﬁLlﬁgﬁl‘Mﬂﬂ'JﬂLL‘Ll‘Uﬂ‘]JN'J‘W‘Ll\TWE]ﬂ

N15IATOULOINDTOUAL IND ﬁm’siu”l?fﬁa WHR= LfQTJUTEJ‘]JL@’J (%)

idusouee Tnn (u.)
(Y] [ 1 9) 1 4!

mMsdadaaiuidusowelaeaz Inn ¥3luniiy
Tnrurmsdnd lumaenenas desndimiominy 0.90 uag lumsmaaalsdosniiuiominy
0.85 uazdinnzlasuimanulumaaonds 1131 0.90 wag lumemae 110A11 0.85
(WHO, 2008)

4
1.4 myiaanuruves lududuldfaavie (skin - fold

. I o % 09.: Jya v amAl [KY a a A
thickness) 1111590 Tusiusuldaninils A5ndeuas lisuasisazteuuinlumsiszlivie
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1Y a 9 o Jya Ly Y = o 1 o [
whyzdamsalsadiu lTuiuldaimissasteoutinneazan lviiulusienme dnezianse
a Y 49’ . . ey v A A o Aa 1 .
UTNIUNATULUD triceps, biceps, subscapular LA supra-iliac TaalsnToeaIafigoni skin fold
a o ] a Y [
caliper (1Aa1/0%) vxtisvendadTune lviuluseme
1.5 M3 iadusou19v099ANINa1UIUNOUDY (mild
. S g = Y = A v A
upper arm circumference) wudrvennenne lnvuimsaiu ldsauazinaes lagdanuuy
y 44 y Ao , -
18 NYANINANVDIUTUNIA acromial process DI olecranon process
2) MsUsziumar ual (biochemical assessment)
I = A A a I A o
WumsasrameaFuaiiiosaiun1ie Inyuins vazidumssudu
va [ YR~ 1 o
Taomwizanlsziasuermsduluilywivie liawisoi 18 awisansranuldascos
A o ' Y A Aoy J @ v A
Fuu3n1AB9AIIIAv0UHA2910319Me Taun waaimTedsy faaiy i lvdundanse
dy d' 1 d‘ v a A a =1 [ a 9 =
NNBIEDANY MeYIzAUaI TanTad IuTnda Tisau dayiiv szazneudin1z Inyuins
4 = o g’ A = Jd =
AuTdsau msasiszavihaaluifen asamnesea waz lasnae lsq Uauendaniu
o Y
augavens 1u lamasuaz luii
3) MIATIVINIMENIIAANN (clinical assessment)
I [ A a a o
Wumsasaesumeaiedsziiunneg Inyuins asi9mrie wu ilu
A Aa a Qy a J dy Y < v
mden 5uHYIn Auaza1 ST NAHA iz LaAIN1ITUIAEITOINT IADE195IA15 2 UA
9 9y = Y1 A A 3 a Aa [
Ansradeslinnuindsiasanuiuialnaedials
2.2.2.2 M55 unIZ]A¥UINITNIIB0N (indirect assessment)
1) Yszdiuanmssursemuernns (dietary history)
Yoyarndszifemisainisniiuidivuanuneiiios A1u
Tnrumsimesudsznu saufulSnaermsn 1dsuese Tanudagiuitnsadniudia
Hadoniinanons 18501115 150 Suuandnluasouasi gIuzAsHINY TAUTTTN 5EAL
o I 1 o [
mMsany1 uazdeay udiusivuannuaivisalunsnitazdamsone1n1s e1¥nuas
a ~ o ] =3 a [ A 9
NINTIUNIE LIV NINlTINuNaInIundeans
2) Uszidinn1nermsnus)an (dietary intake)
Imsdsziivermsnlasudn ) dvaeds laun
[ va A A= u'J d‘ 1
2.1 M35z IAToInTUNND 1T U 24 F2 TuanHIY
I ax [ va A o R a Ao
11 (24-hour recall or record) 1WUATMIFNU52IANTOINTUNAFUADIMITNT VU TZNIUOINNT
1 dy o A £ o A a 1 v [~
Tunaazie Tuszey 24 ¥ TuaNAIUL w20 WDINUIUNToUTINUIRaz 0819 s szana 11y

d’a 1 1 9 1 Y 1 ] a d‘
NUIULASNY LUAVUVDUNNI DN llﬂl!,ﬂ ‘UNﬂ‘L!lllJﬁ']iﬂﬁE]%zﬂ"lﬂﬂgluﬂﬁiJ'lﬂ!@"lﬁWiﬂ@u!,’fN
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v
S 0

o [ [ (Y 1 o I o 1
Sudsgmulagndes Tuddiuniens lilsiuimesudsemuiulsgdr nazerveg hiven
Aa 1 A Yy A A o A - @
ANVIITUNIILI1018 1 IHUpyaNNsInTInITaaae Y 3-7 T
[ Y v
2.2 FIMUNIMITNTUYTENIU (weight food record)
I o a Aa { o ) o o
WumstuinsdavazdSunansvdseniwdld uddwndiuae Tdsdu Tviiu
o 4 a 4 1 { @ 1 [ o
M3 1u'lawsa wazensenssug Taailan1s19e1ms we ldmemsn lasuluuaay i 1l
Seuieuduaniimual3lu RDA (Recommended Daily Allowance) 811@712/3 Y84 RDA
v A U Y =)
wdaduee lasuermsiiieans
2.3 ANNURIYINITTUYTENIUDINT (food frequency
. . I a Ao Y &£ A
questionnaires) 1Jumsdsziiiue1stsudszniulaslinouuuuao U INFINTIONITOINT
£ I Ao ' = o '
1Aszanas 40-120 s19m5 Wuensdsulsemutios vazanud lunssulsemueimsua
Y
a ] o [V 1 [ 4 1 [ a 1 ] o
azwia Ui uasinedlad wie lineiuilsznu exdszidiuemisuaaz nguaziing
=~ A Yo
wanalumsiszanannuiisanevetoriisn lasy
a 3 A Ay Y A o | Y1
mslsziiunng Invynmadudind mihiessugquansonszi Iddenay
IQy A 1 9 [l A A v A 9 & g [ 1 dyd
ligwaesa1d91e Taamwizedegansdsaidiuasiiviane idusewed Fududitadng
a H o 1 o
A TAUIMNTIAY (over nutritional) tiazaynsa)dsundasilun1izdiu (obesity) Fauilu

v
a A o/

' H v
Padedssdonmsina lsavnuriah 2 imansotlesiuld lasmsaruguiminldanas

9 v
A Ya o = A Al v A

= I v Yo y & g "4 a A
Tumsfnpinseiidite ldanydninzdmduilunquides Tsamnrnuyiad 2 Aeliaawil
4
w1ame=>25.00 kg/m’ Au 11l nazliidusouw > 90 s, Tumstae uag > 80 e, Tumemae
1 4 o o o @ a
(@uanTsawmnuuvlszmalneg,  2557) 1e991nn1g8au Tanuduiusnunsina
I v A F2 1 9 9 = 9 o = [ AR v A
sALIMUALR Idnandsdu ddeanaesnumsanyluaslszmandnuiasivianie
9 A A 1 A A 1 = =
Haztduso U INTen0 Tanrurian 2 Tunqueiy 35-65 Uuu cohort Tuszeziial 81
wugihewmnusielmisiuau 583 s1elumsae (310 9,753 510) wazduau 425 Tums
a 1" v a a @ @ J o
WA (310 15,491 519) tagnuNariulramenutazidusoueounuiinnuduius iy
a d‘ 1 A o o W = d' A dgl ]
Tsanustian2 ag19ied 1Ay (p<.0001) TagnunayiuranieMnuIu 1 ¥ide
(1kg/m’) uAMUAsIa0 Tsawmnu Seeas 21 lumere tagdooaz 15 Tuwanag daudu

v Y v ] Y
iﬂ‘]JLi’)’JﬁLW?J%‘L! 1 IBUALUAT LWNﬂ’J”IIJLﬁ'EJQ%}’E)EJﬁ% 8 ﬁqmﬂmmmzmyq (Feller, Boeing, &

Pischon, 2010)
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2.3 ngAnssuguMmazmsieanumaialsaunvnusian2

ANURINENGANTINGUNN
WOANTTUGUNIN (health behavior) HUEAY M3nszhAINTTUNIAIUGUAIN Y
) A Aa o w =] A an Yy A %
msautuFialszsriulaelidhmneaionnumgnuesdiiauazmsas Hviesnszaun1ig
3 1 < 2 { o
gquamndonninulinaarluaued (Pender, Murdaugh, &Person, 2006) (Judsidaung
Y o Y @ Y 1 A v 9
mouenuazmeluldansavenuazia lailugudnvazmmnzyanalaun anwie mssuj
1 [ 4 o w = P st! A wa A
AuAtenanyailizhidTwdimsuaatoennie vz auazas Naansjiame
= = o
MINGUNINA Q03 larag, 2546)
Connor and Norman (1996) l¥anunmenganssugunminenanssulani
o A o 4 @ A v A o
nsziuedinglszasavesmstlosiulsanionsaanseslsaniomsdsulsguanuay
I 1A A .
ANuIuadNa (well being)
Y a 1 g 0 A
Gochman ~ (1997) InanunmenganssuguawInduglununisnseiii e
A A4 9 o o o A A o
WOANTIN NAYIVBINUMITNFITNE UMW WU T MLaEMINAIGUNIN
aj1U1dmgAnssuguaImmefin1snseRInTenINITUNAIUGUANUDY
HJuanyana Nnszilnanieainavelumsdududiadseiriunoduasy dosnulsn
¥ & S ' v al a SAa
Fnun wazgiuyanmanmaavihe ygliazsguaimavurazinannumgn luaie
o a o 4 [ dy
Tagna linganssugunmaeyanaeswunla 3 Uszianasii (Kasl& Cobb,
1966 cited in Glanz, Rimer, & Viswanath, 2008)
a o [ a <
1) meﬂimmiﬂmﬂuTimLazmmmqmmw (preventive health behavior) 1
a { o a 1 I [ a [ =Y
wpAnssuguamiyananszi lunzing Tasuiseeniilu 2 dnvue Ao woAnTsuAUATY
1 o I o o §
(health promotion) THaueslgumwarumseensidesmetulszdimssudseniuermisiil
4 ] § @ 1 § @ o %
UszTewims luguynimsinioulmugauiugn 1 myeIaUoIazdNa Ny UL HHIAD
a o va v 1 [ 1 3 )
wpAnssumstlosnuTsanazgianea19q (prevention) 1ums asaasemedluiszsinil
I v A o A A o A o A d A o I 9
MIMAINTANINY HIDAIMNVINUIAUNBTUVIIUA HI0INTE U 1T UAY

a ua

a 4 < 1 1 o 4
2) WANsTNBIUTIY (illness behavior) Miede MsUianyanansziinile

Y I v
FannlianuAalnAameruiuawes wumsinme Moo uduneIneIN15UeIALLIEY

o [ a 4 < 1
UEINUINITINHINYIUA ﬂ1§ﬁﬁﬂﬁ§ﬂ’ﬂ"lﬂﬁ\1ﬂll meﬂitmqmmwmmuﬂﬂmﬁmwﬂ’mﬁq
o Y A o o o YR a ada & A A
i]'ll!uﬂhlﬂ!ﬂu 2 3342 ND 5gﬂglliﬂlfﬂuﬂlu"u@ﬂﬂ'lii‘]JEﬂ\iﬂ'J'llIWﬂﬂﬂﬁVlmﬂeUu TEYENAOIND

H A
52oZNUNYANTTUADVAUDINUANNHALNATTU
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a Y <3 1 A wad
3) wanssuiuunumueansduile (sick-role behavior) Haneda MU ian
° o aa o I a { o o o o )
yanansziimasnin lansiuwanmsidaneudnilunganssuihaudridanioduuziueg
vq ¥ o A gy g o ' o P
AlimIsny e Iimieninnisduledu wu MIsvdszmuemuumndd n15auqy
o w = a Aa A o Y S d?
911113 MIDONNIAINIEY NTaAKIo@aNNINITTNNILH oINS ves IsANLINYY
A a I o A dyd o A Aa o o
ajUaenganssnguammdunsnizivedyananuaddamsaniusialsziiu
Y Y v I )
YoayAnatuaINIngAnssugummiIzauFuieonsgiudalinafden1ngquainaed
1o Y ] ' 4 ' 1 = a 1 I~
yana i ldyanaduiiearelsaseg uainyanatinganssuguaiw iz auezidu
Yd01F09aon1510A 15AANGANTTUMSAUTUTIA Taamniz Tsawivmuyian 2 &
9 tg d' [ YR o LTI v 9 1 ] Ly v 9 A 9 v 9
pur Tugavuseesq nazdaduiusnuiladeaiuaiee) isuilededudaadey faveain
iwspgnwasdny Nlasumlaslyl
Y [ = a [] = d‘ d'
doANApINUMIANEINGANTTUFUAINUDIL52NT INeraeo1y 15-74 U Mudes
Y
aansnalsalifadelsess nunlingdnssunisesniidenie lafisans Seeaz 65.70
a a Y] Y (=1 9 Al v oA 29
wganssumsnuinuazra 1 hiieane Sevas 78.30 UmAriuiane= 25 kg/m’ Sovas 21.30
nazlimasiinianie™ 30 kg/m’ Uszum 1.8 Sruauvesllsznng (Sovay 4.4) UngAnssugy
A 9 9 A A A Ao o [} A A
1117 8.6 A1UAUYDIUT21NT (308AL 8.70) HAzANIATOIANNNLOAN08DA M3 1 1 NFIvIN
13.5 aauveszyng (3eoaz 17.80 ) (NTeNI a5 150y nsuauqu Isa dninlsald
a 1 4 [ a ~ 1a 1 3 [ ~ a
anno uazgudtoyaithszlamganssudeslsa liaaae, w.1l1l) Famsdsual@eunganssu
a I v A o a a [ { a
B30 (lifestyle modification) UM sdsUIAMIAUTUFIA TasmsdTunlasunganssugumn
MUMITVUTEMUDINTNUHAD TAFUINT UNINTIUNNMBLALBNRIaIMeNvgay 1)
{ 1A I'4 4 1 [ oy ] a
qUYHs ifAuueaneged tiorenuguszauiiatalu@en azserzaomsna lsawImiu
A 1 = a o Aa Aaa
18 (@wnauTsawmnunvsdszmalng, 2557) msasunganssumsauiusiauenaineg
iasunilavediuynnandl farzdestinisdSumdasuiladonedanadouniouiu
[ [ B [ 3 I 1 £ o a Aa
Taamn1zilatea1uATBUATY FIATDUAST IV UTIUNUIUDINTA UL UTIAA VULV LUHY
[ A 9 kY ) A Aa A z [ 1 A ) Y
U MURINGUIABITUNN AU SWVVLHUMIAUTUTINATINTOUATIEL NGUITEIILIN 1A

a a { 1 4 [ 1 a
Lﬂﬂ‘Wi]@'lﬂ'iiiJf‘ﬁlﬂ"lW‘ﬁLﬁiﬂ%ﬁﬂJ@ﬁJﬂJ”l (ift]"l g"l,wyaﬂ, 2541) ﬂ"liﬂi‘]JL‘ﬂafJqu]@]ﬂiﬁJﬂ”li

E4
v A

HosruTsawmulunquidssIsawvmau emnsnlfia ldas

1. msd5unlasung@nssuenumssulszmuering
a YA 1 1A = A o o A =
1503 Taae1misveddin luiflu Tsaunuualinnudeiieiladedes i

o ] 2 () 91 £ A o
WaﬂfﬂiL‘]fl.!mEl'Jﬂl.lﬂ‘U’Eﬂ'ﬂWﬁ"UENIﬂTJ’JEII‘iﬂLUWW'Nu G])'\'iLﬂu@WﬁWiqmﬂWW‘ﬂﬂu‘ﬂ’)qﬂﬂ’Ji
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Sudsymuduilszh Tasd5ul¥mngausuunumsni Tanemsvesusazyaaa Tasiir 1y

YFumylunaaz Tu nazdeslfiadeitios seamsniuguensiithvineiesnyaz sy
1 ~ Y A o oy v o Y 7= [

Az Iavuinisveanguidedneglunzing Snynihmind Ieglunamnaiseziilu

[ g‘ = Y Y A [ a [ a 9
m‘uausmumma“luma@%%mmqﬂ‘uﬂﬂ@ ﬂﬂﬂﬂullﬁ%%gﬁﬂﬂ'ﬁLﬂﬂﬂ']')ml“l/]ﬁﬂ“]ﬁ’)u uag

a [

A P Aa  Aa oA Ay Y
L‘W’E’)iﬂﬂﬂﬂ!ﬂ??‘l‘vﬁl@]ﬂﬂ (3991 quueqge, 2552) 1uﬂij‘3JLfTENIiﬂL‘]J"IW’J”IHV]?J’JHLLE‘I%’OTJH&QWQTTI?

Q
' Y

g/ v A ) I A A A a o ya a = Yy A o Y ]
amiminianuiniuieanniizaedugau i1 lnougaueengns laa tnaiiisza
9
aaludenanasld Gnen A5u1en, 2550)
) @ yd'd F A 9 Y= @ @ A Aa
disudniinzdiuniediuan Iddananmssviszmumeguaminaves

au'lne Taglddouuziise Insuins ualianilsuiaas Tasnmsaa 911-uile waeuay 5-7
v A 1w d' & gl 19 9 3’ [
Wniiaedu 9aemianea inFesaunduiia lildihmalunislgeemns vinlu 1 3u aa
@ A Yo Y] a A ay [ a
WU asuanesdszuiaiuas 500 dlaunass (11nnAdeenisiuas 1,600 nla
3’ Y] a [ 1 [ 4 A
unan3) wwannsnamimiingsld 0.5 Alansudedlad (nTznIasITaEY, 2555) Lagiiy
v ) Y
MINNINTIUNMS TN UAND tazailod auasoaniimiin ldediossosas 7 vod
g’ v o Q' 9 ule 1 d‘ 9 :’ @ 1 :’ @ Y A =
hmindgasudu vazduihmieanasdeiiiossosay 5 venihmiinluiawmiminlndifeanse
[ I'd anl % o w 1 1 A ] 9 :I o A 9 ~
adluwnaaindsaununisesniainesdaderiie sz g lnalruguiviinnaaaslian
(maintenance of weight loss) (ﬁmmJT‘immmmuﬁ@ﬂixmﬁ"lm, 2557) uazasaiu1Inaa
J A Y A Ja o = = o A ) ]
wanaludonld @ns wedniyad, 2553) FeamnmsAnyivesimumna Asgona 1107 (2555)
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(S.D.= 11.68) Lﬁammﬁﬁvﬁmamawuimﬁjummuﬁmﬁ%ﬁmamﬂmﬁijhﬁ"u 28.96 nn./y’
(S.D.=2.70) AIUNQUNATDINAT Adsilunamemas 27.68 nn./a’ (SD.=2.31) Aundoiduse
102UDINGUAIVANNINATINGUNAALY FanguaruAuTiA Ry 9236 1uAWAI(S.D.~
7.24) ngunaaeafiaundeniifu 9036 wuAwas (5.D.~7.53) Tudhuveaszduthaaluden
Indifestuvesnduatuauiaunie 108.97 un.aa. (S.D.~8.40) ngunAaealiaundy 109.57
uN./Aa. (SD=6.80)

1ndoyad1un11z InyuIN1snoUNAABIYEINENAILRNLAZNGNNARDI IFana
Independent t- test NAADUANNANMLIANGIITZHITBINGY THiToed1g simine g
wrame dusenien uagszauimaluden wuth Wiinnuuandeiumeasa (p = .495,

114, .052, .299, .762 MUA1AL) AIA1519N 4.2

Y ) v ' '
M319N 4.2 103aA 11N INFUINTVOINGUAIUANLALNGUNAADI (N=60)

NNAILAN NUNAADY
als (n=30) (n=30) t-value
min-max mean (S.D.) min-max mean (S.D.) ( p-value)
AIUG (. 145-180 156.70 (8.31)  145-185  155.20(8.85) -.687(.495)
Yhmiing (N.) 5795 71.33(9.93)  53-112 66.83 (11.68) -1.607(.114)
BMI (ﬂﬂ./llz) 25.33-34.89 28.96 (2.70) 25-33.33 27.68 (2.31) -1.983(.052)
@UsoUeI (WY.)  83-113 92.36(7.24)  81-112 90.36 (7.53)  -1.048(.299)

szavuiiaialu 100-125 108.97(8.40)  100-123 109.57(6.80)  .304(.762)

BoA (UN./AA.)

Y

1.3 YoyaaIuyANa VIR IARANAVBINGNNARDI

o

a { o [ 1 1 1 a
aadquaniimsAnesiuau 30 au won daulvaidwmange S 25 au

19

($oonz 83.73) o1gauIngfosaz 60.00 ogluaae 20 — 40 U o1gmde 39.03 U (S.D.=15.48)

9

1 (=} 10 9 09/’ [ = dg’ d‘ o
muﬁlwﬂgmmumwammu 21 AU (5o8ag 70.0) %U%uu‘ﬁﬂilﬂﬂﬂ']ﬂlullﬂN'IﬂVIQQ IUIU 17
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au (§ooag 56.70) s09asnelszoudny 13 au (Fovaz 43.30) hilddsznovorFnunige
$1uau 12 au (Gevaz 40.00) sesatnApdIe S1uu 9 au (Fosaz 30.00) Histeldeglugas
5,000-10,000 VN/AABY 31U 10 AU (Fo8az 33.30) U 13nszd1d 9 au Gesay 26.70) laun
Tsannuaulariage 2 au (Sosaz 2222) Tsnanuaularnagaaz 15a luiiuluben 2 au
(Govaz 22.22) Tsavnu 2 au Gewvaz 22.22) Tsaneuiia 2 au (Fevaz 22.22) iluyas ves
1w 1 Y < a A Y A 1y @
nquAI0819 17 au (Feeaz 56.70) iluaiinsonssen 6 au (Sosaz 20.00) szezariogaion
k4 [
wawa  7-48 1 mae 29.67 (S.D.=10.65) uazanagquannauiiunuimlumsquangy

] 1) = 1 N o v o 4
Mot luesoms guaiieduihe $renszquliesniidene (Fevas 73.3) Suilsilynuile

509 liawele Goeaz70.00) tazwlinenssuiionsunats (Sosaz 56.70) (A13199 4.3)

M3197 4.3 ToyadUYANBYBIYIARALAVDINGUNAADI (n=30)

anyMZAI0E NHIN $ouay
(n=30)
INA
19 5 16.70
COIN 25 83.30
01g(Y)
20-40 1) 18 60.00
41-60 1/ 8 26.70
11NN 60 1 4 13.30

min — max = 18-75 mean=39.03 1/ S.D.=15.48

FUMN
Taa 7 23.30
9 21 70.00
wiheméueniuog 2 6.70
=
MIAnE
szoufnm 13 4330
L% =1 dzl
Wsenanuulal 17 56.70
21N

T ldviau 12 40.00
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$ 9 1 ay 1 1
M3197 4.3 VDYATIUYANAVIIYIAHALUAVDINQUNADDY (n=30) (9D)

anyzAI0E U $ouns
(n=30)
INHATNITU 3 10.00
Fu19 6 20.00
Ave 9 30.00
s1¢ld (niAew)
Taifisneld 12 40.00
§1n91 5,000 2 6.70
5,000-10,000 10 33.30
11NN 10,000 6 20.00

min — max =0-25,000 mean= 6,266.67 1IM/P0U S.D.= 7,319.94

Tsnlszden
ety 22 73.30
i 9 26.70
TspanuauTaraga 2 2222
Tyalviiuludongq 1 112
Tsannuaulanagauaz Tsa liiuludongs 2 2222
Tsannmanu 2 2222
TsAneutia 2 22.22

(e 1 audilsalszsidalaunnin 1 Tsn)

AanuduITHs e IaNAfguanungudes

T Tousan 2 6.70
MUNT0NITN 6 20.00
Y3 17 56.70
A A

WrTorleq 4 13.30

vy

ayln 1 3.30
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$ 9 1 ay 1 1
M3197 4.3 VDYATIUYANAVIIYIAHALUAVDINQUNADDY (n=30) (9D)

anyazAIvENg IUIY Soaz

(n=30)

= oA
wgsnangUangulaen

<109 2 6.70
11-29 9 10 33.30
30 Yl 18 60.00

min — max = 7-48 1) mean=29.67 1/ S.D.= 10.65

a 4‘ J q‘ *%
NANTINNGUANANITE

QUAIT0I01M 13 30 100.00

NIZAUNMIONHIAIN1Y 22 73.30

w llfenssuerounate 17 56.67

Suilallywuiie hiauels 21 70.00
A g

Auatlonu)g 30 100.00

RS 9 U a
(Mueve 1 auaovldunni 1 NANTIY)

v d' Y S A Y YY) Jd av a a v
AIUN 2 maa&a‘nmaWmﬂ‘umqﬂizmﬂmﬁnﬂmmzmiﬂﬂaa‘uauuﬂgmmi’mﬂ
1 ya o Y o = =} 1 1 A
neUNINAaeIfIte IaiimsSeuisunuuana AR denzUUYD
WYANTINGUAIN YoIngunaaeIuaznguauay lagldnadeunisuanuasnuuln
. yJ aa . ' Y1 % [ 1 =
(normality) Tael¥ana Kolmogorov-Smirnov Test nylam p >.05 uilandmdsasnaini
A I~/ g ana
msnsznenuulnd Faduldaudennaudosduveans14ada Paired t-test, Independent t-
a a 4 (9 =S = = 1
test (11390 T39UnaIns-Q tazgId 7197, 2555) uazlumslseumeunnuuanaig
v v
ANRAEYRIN1IL IN¥UIMT (FrHinrame [duseue)) tazszauihmaludon Asumsnaasa
[ [ P [ P 1 [ 1 1
NaINAapdd a1 4 uazdarin 12 voINIUNAADL HAZITTHINNGUAIVANLALNGUNAADY
A a 'd [ ‘;y 2
A1835M3UAT12HANULYTUT MDD IR (repeated measure ANOVA) ldnaapvuauufgIu
Tu509n5uanuU YA (normality) Inel%a0a Kolmogorov-Smirnov  Test ~ Wu3114A1
Y = a %
p >05 wilandunlsnaygaimsusnuauuilng taznaaeunnuusilsivvesdnls
MULARZY19v09M 5 Inrzde s IiuanA197 Y (compound symmetry) 1a1)521311910 Mauchly’s

Y
test of sphericity WuM@msszavthanaldea 1éa1p >.05 uananuulsisiuuaazye
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1 1 o I~ 9 dy 9 1 @ v A 9
Tiuanaanu Wy ldaudeanaailesdy uaanuudsilsivvesdilsariiniame uazidu
[ (IR~ g a I'd
50U197 A1 Mauchly’s test of sphericity 1111 laudonnaaudioad (p <05) 39nT1zvIaY

wilawaanandsuudainiaandudllaeld Greenhouse’s  Geisser  statistic  (WOAAAIIN

=1

4 4] o w J o
AR UUDUN 1 (Type I error) (Y63 WATAUE, 2552; 1%y AnnnEFeana, 2557; Keppel,
Y Y
1991) MNTUFINeTIRUTUMINAdOUAUNATIUMI Ioa 0 111]
a a v d‘ a 1 [ Yo
auuAgIUMIINEN 1 NYANTTUFUNINVBINGUNAADINEHAT lasu T1sunsums
= 1 [} 9 Y] c’d' 1 1 1 1
Ndruswvesnsouasa laglgimn Tuaaludidaimin 4 mnniineunaaeaazuinnningu
ALY
a 4 1 { a 1 o
HANIAATIEHIUTOUMNIVAURAVATUUUNOANTTUTUNINVOINGUNAADI TIUIU
1 [} [} J 4 1 1 1
30 AU NoULArHAINAAeI ludUa 1N 4 Han1INATEUNLIINOUNITNAADINGUNAADIN
1 1 1 H [ a I~
AzuUUogTUYIN 55-88 AZUUY UAIASUUMRASNINY  70.66 AZLUY (S.D.=7.47) AaiTlu
Y] ] P 1 =1 [ ] = |
5196 % waeansnaaedludilanin 4 nqunaasslinzuuuedlurig 77-113 azuuy Ua
H LY a I~ 9 a
AZUUWDAUIIND 9250 AZIUY (S.D.=7.02) Ay 68.09% Fanganssugunnlaesni
< A qu g .oa = a a o
AZUUUIAL 136 AziuY 1l 1HnU cut off point N 60% UAAIDIMIANYANTTUMITTEAU
Tsamnuriai 2 TanTemuzay MNHAMIANILAAIDINGANTTUGUAIN AT INADU
1 @ a2 A [ A o @ A = =
naaosogluszan hignie lummzan uadionainanosdilanin 4 aundeazuuu
a 1 v A = d‘
WHANTTUGUNN Taesaueg luszauAnIomuzay (A1319% 4.4)
WonlTeufouaunfenzuuUNgANTTNGUNINYDINGNNAADINOULAZHA
Y] P 9 Aaa . 1 ~ a [
naaodluda1nin 4 Taeldada Paired t-test WU AZUUUIDAINYANTITUGUNIN IAYIIUNAY
[ (d‘ [ [ [ A v o W Aaa 4‘ a 4
naaedludiain 4 ninndinounaaoedNNNsdAYNINEDA (p<  .001)  1HDAATIZH
a 9 [ [ S 9 [ = ~
WRANITUTIIAIUnaIMInaassludlain 4 aumssudsgmueims Uaazuuumay
191 39.20 AZUUY (S.D.=4.63) AIUNITDONTIAINUAIASUUURASNIAY 22.27 AZLUUL
9 1Y ~ = = [ =
(S.D.=2.56) UAZATUNITIANITANUATIAUAASLUUURAYININY 31.03 AZUUYU (S.D.=3.59) ¥4

[

1 Y { 1 1 1 v o an 1
WU NIAUTASUUURTININNINDUNAABIDENUUIAIAYNINADA (p<.001) (A15197 4.4)

9
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M990 4.4 1To0INBUAARTEASUUUNYANTTUGUNINYDINGUNAADI NDULATHAINAADY

FUa1vin 4 areaan Paired t-test (n=30)

AZUUY  NOUNABRY Hamaaea
- e : .
NGANIINGUMN iy min- mean S.D. min- mean S.D. t P
Tl
A max max

mumssudszmuerms  0-60  20-40 2846 5.06 28-47 3920 4.63 -12.69 <001
MuUMILNAIAINE 0-32  13-24 18.16 2.58 16-29 22.27 2.56 -8.75 <.001
MuMsHoUAMEIASEA 0-44  15-34 24.03 549 22-40 31.03 3.59 -10.67 <.001

wqﬁnﬁuqmmwimmu 0-136  55-88 70.66 7.47 77-113 92.50 7.02 -17.42 <.001

a r'd 1 { a 1 1
HANIAAIIZHUTIUNGVAURTEASUUUNYANTTUGUNIN TEUINNQUAILAUIAL
1 1Y v 4 { 1 a ]

NRUNAADY HAIMINAABIFUAIMN 4 WUNNANTINGUNN TABTINVINGUAIUANTAS LY
[l ] 1 { (Y a I 1
981153 59-92 AZUUY UAINZUUWRABIMIAD 73.50 AZUUY (S.D.=8.63) AnTIU 54.04 % I
nauNAan NAzuuued 1uEI9 77-113 AZUUY AAZUURTEIND 92.50 AZLUY (S.D.=10.19)

a I~ a 1 1 1 4
Anllu 68.09% LAAIDINGANITTHFUNIN IABIIUNGUNARBININNIINGUAILAN NToyaile
= = ' ~ A o o o~ ' '
fFeunsuauRfeAzuUUNYANTINGIN I AINAaD lud A1 N4 sErIInguAILRNIAY
nqunAaodlneldana Independent t-test W1 AZUUUINAONOANTINFUNIN IABIINHAING

[

naaesludiaiig vesndunaaes nndinguaruauediitfedifynadda (< .001)
(mﬁwﬁ 4.5)

Wedmnzrngdnssusedundinnaasaludlaniaia vesnguarugunu
Sumsudszmuenns Tasuuuedlugae 20-40 Azuuy Hmazuuumasiiiy 29.27
AZINY (S.D.=5.15) Arumseeniidanieazuuueglugig 1423 azuuu faazuuumas
N 18.77 AZLUY (S.D.=2.62) HAzAIUMIIANIANNATEAAZIUUBE TUFI 15-32 AZLLY
fAnzuuumdeniiy 2547 Azuuu (S.0.23.98) daungunaasd nui umssudszni
011113 AzuuuegluTe 28-47 Azunu TAAzuLLRAIAY 39.20 AZILY (S.D.~5.25) 411
mseenmidenenazuuuedlugie 1620 azuuu Hmazuuundsidy  22.27 asuuy
(SD~2.87) uasAmmMIsamnnuinIeanzuuLeglugaq 22-40 AzuuY IazuuumGe
WY 31.03 AziUY (S.D.~4.43) il 191Nl cut off point i 60% LAAIEINGANTINGUNN

TAg5INV0INgUNARDIBY IUTZAUAYS oIMUIZaY NIINguAILAN MInToyaiienleuiioy

1 { a J J 1 @ @ I
mmﬁﬂﬂmuqumﬁuqmmw TEHINNGUAIUANLASNQNNATD naanaaesluda1ring
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Tae14e0A Independent t-test WUIHAINITNAADIAIAZUULIDAINYANTTHFUNINT1OAUVD

NAUNAADI VINNNNQUAIVANDINNTBTAYNADA (p< .001) (13199 4.5)

MINN 4.5 1WTeUMsUAURAIAZUUUNDANITUGUNIN TENITNNFUAIVANUALNGUNAADY

Naanaaeadain 4 A1eada Independent t-test (N=60)

AZUMY  NENAILANM=30)  NGNNAABI(N=30)

A A o
NEYANIINFUMN uilu min- mean S.D. min- mean S.D. t p

uhjuléf max max

mumssvdszmuerms 0-60 20-40 29.27 5.15 28-47 39.20 525 7.39 <.001
MueenMaIMe 0-32 14-23 18.77 2.62 16-29 2227 2.87 493 <.001
MUMIHOUARIIAILA 0-44 15-32 2547 398 22-40 31.03 443 5.11 <.001

‘anﬂﬁiuqmﬂTWiﬂﬂiJN 0-136 59-92 73.50 8.63 7-113 92.50 0.19 7.79 <.001

auuAgIUMSIEN 2 A1z Ia¥uINT (riulanie 1IduUseue)) LayIal
g’ A J [ Yo = | 1 [ 9
aaluwdeavesngunaassnionas ldsuTdsunsumsiidausimvesnsounialasldsn
[ S o Ia T ' 1
Tuaaludlansin 4 nagdlanin 12 desniinounaasuaziiosniinguaiuam

E4
[

AidemimInagouauyAgIUNI Il

2.1 1f5eunsuaAnafed¥iNIan18TEHINNGUAIVANLALAGUNAADI NOY

v [ A o s Y aa
naaoaznaInaaeIdlaing  uazdilani2 areana Two-way repeated measure
ANOVA (N=60)

=l = 1 A o A v 1 A X S

namsilssuifisuaundsasiinianieszriengunaaeei lasoTdsunsumsi
[ 1 [ 9 U A Yo a [}
drusmveenseuniilagldsu luma uaznguaduguit lasumaneruaawinalusis
J [ o oA (% s v S
neunaaeazdInaaeIdilaing vazdilamni2 wamsnadeununTsunsumsiain
sauvesnsounsalasldsiuiluea Ioninaneariintanioedreiidodidgynieana
(F, & =12.363; p= 001) nagszeznalumstnswTlsunsua (Meunaasazidinaasd

1 =

[ o A a A 1 @ v o W aa
’(?f‘]J@H“Hﬁ4 uay 12) TJ’E’J‘VI"D"‘WQGIfJﬂ’lﬁEIﬂﬁ\1"11’t’]\‘Iﬂ"]fﬁNﬁaﬂWEJE]ﬂ1ﬂiJu€lﬁ'1ﬂﬂJVl'Nﬁﬂ@

1 Ay o d J 1 1 [
(F 166, 676=8-307 5 p= .004) tazmuinlduiussznnalusunsumstiadiusmveenseunsa
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[

Taglds1un Tuea wazszeznanialinasemianasvesaytiuiamesdaiiiodiagneana

(F =80.617; p<.001) (A151974.6)

1.166, 67.638

4 = = ' A o oA o S ' gad .
WorlSeuMeunuRaga¥INIaN18veITIe 2 ﬂEj}IL‘]J‘L!iT(’Jﬂ Taa1%35  Bonferroni

1 1 { o o [ P v ' ¥ o w aa
WU AURDIATHNIANY HaInaasdlaring aﬂa\‘]’ﬂ']ﬂﬂ’(’)ll“l/lﬂaﬂ\i@ﬂ?\iﬁuﬂﬁ'lﬂﬂ]uﬂ']\iﬁﬂﬂ

' { o o o oA 1 1 v o w
(p<.05) ANRAEAFHNIaNMIraINAaesdlaIn 12 aﬂmmﬂﬂaumaammqﬁuﬂmmqu
aa v A o oa [ o ’a [ @ oA

a0a (p<.05) HazAURATATHNIaNMEaINAaIdla 1N 12 anasnrainaassdlavin 4

9 a

PN NIITAYNNADA (p<.05) (A1319914.7)

d' =) = 1 A o A 1 A Yo 1
71131941 4.6 Lﬂ‘iEJ’]JL‘V]EI‘Uﬂ%ﬂﬁﬁlﬂ“ﬁuil’manJ"llﬂﬁﬂqn%ﬂaﬂﬂﬂqﬂ‘iﬂiﬂillﬂ‘iﬂ"l (n=30) tagnqu
A ] [ 1 @ @ 7 [ s
auaui i 1asuTdsunsua (n=30) neunaneuazraInaassdilaving uazdilanini2 Tag

1%a0a Two-way repeated measure ANOVA

uriasnnunlsdsau SS daf MS F p
3THINNGN
ngu 244.254 1 244254 12363' 001
AuAmAAADY 1145.933 58 19.757
melungy
1901 4.866 1.166 4.173 8.307" .004
U 47227 1.166 40495  80.617° <001
AuAMIAAdDY 33.975 67.638 502

‘51891UKa 1A Eﬂ% Greenhouse’s Geisser

d' = ~ U A o A 1 A Yo 1
M9 4.7 nl5suiieuaundvasiivianevesngunaasei lasu Tisunsua (n=30) Hazngy

§ ] [ ' Y o s @ o <
aunud lilasuTdsunsua (n=30) neunaasaznamaassdlaring uagdlanini2 1fu

318@: Iﬂﬂnlclsf} Bonferroni

F2ezIA APUNAADY  Waanaaesdlaring  vaamaassdlanr
(mean) (28.32) (28.16) 712 (27.92)
naanaaadlaini2 (27.92) - 400* -.240% -

o [ o"d’
HaInNaaodala1ving (28.16) -161% - -

*p<.05
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22 nffsuifsuaundodusenie1sninguAILANLAZ NUNATEY ALNAABN
nazndanaaedlaiiia nazda1ifi12 810888 Two-way repeated measure ANOVA
(N=60)

Tusunsumsiiaausuvesaseunsalaeldsiu luaaiioninadedusouen

pd iR YN1EDa (F, = 4.374; p=.041) nazszoznarlumadnimllsunsy (Rouay

1,58

[ aa

vdanaaesdlaing uaz 12) isninademsanasveaduseneisdeiiisdidynieana

(F =7.947; p=004) uaznulfauiuiszrinllsunsua uazszeznainiaiinane

1.184, 68.681

v

=92.398 ; p<.001) (A1519714.8)

9 a

MIANAIVOAUFUTOURIINTTINAYNWADA (F, g, o500

A =l ~ 1 A Y qu/ 1 I 1 yan .

WolllSeumeuauadduUso U IVeINg 2 ﬂ’qmﬂusmg] Taaly73 Bonferroni

' 1 { @ o Il J 1 v o W aa

WUN mmﬁm’ﬁmammwawmmﬁﬂﬂmﬁ12 ﬁﬂﬁ\ﬁﬂﬂﬂﬂ“‘ﬂﬂﬁ@\‘l@EJNfJuEJ’ﬁWﬂiUUTH\‘IﬁﬂG]

' = Y [ o 7 [ @ 7 ll =

(p<.05) uazmmamﬁmammwmmamﬁﬂmww 12 aﬂmmﬂwawﬂamaﬂmwm 4 9819
v o w aa v { o o A 1 1

HIAIAYN T (p<.05) uanuRasFusoUeIMdINaanIdlain 4 aaadluuana1aain

SIS %

NOUNARBILINTUTIAYNNADA (p>.05) (A1319914.9)
d‘ = = 1 1 d' 9 1 1 ]

A13199 4.8 (JTEUINBUANVUANANVDIAUNAYIAUTOULDITLHINNIUNAADILALNYUAIUAN

1 [V Y] P Y] s aa

ABUMINAABY HAINMINAaITUA N 4 tazda¥in 12 Areada Two-way repeated measure

ANOVA (N=60)

uriaannansdsiu SS df MS F p
STHINNGN
g 736.089 1 736.080  4.374" 041
AR IAINADY 9761.778 58 168.307
melungy
a1 17.733 1.184 14.976 7.947" .004
NAN*IA1 206.178 1.184 174.114 92.398" <.001
AR IAINRBY 129.422 68.681 1.884

‘57891UKA 1A 816195} Greenhouse’s Geisser
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d‘ = ~ 1 A Y ' Ay Yo '
m319f 4.9 1WSeiisuauRdndusouIv0INguNAanIN Iasu TUsuns 4 (n=30) Lazngu

{ ' [ J [ o oA [ ’a 3|
auaui 11850 T sunsua (n=30) neunaasazrdmaaesdlaning uazdaminiz 1iu

i”lflf;j Ia EJGlGIgf} Bonferroni

32820 founAaes  Wdmaaesdlm¥R  ndmasssdainiz
(mean) (91.367) 4 (91.200) (90.633)
ndmAaeadaiii2 (90.633)  -733* -567* -
wdanaassdlaniiia 91.200) -.167 - -

*(p<.05)

v Y
2.3 uisuisuaumasszauihaalufeasz niNnguAIUANLAZ NAUNABEL NDU
[V o 7 A [ oA 9 aa
naaouazndInaaeIdlaing  uazdilaini2 areana Two-way repeated measure
ANOVA (N=60)
S 1 [} 9 aa A 1 [ oy
Tdsunsumsidiusivvesnsaunsalaglysiun luaa Ionsnaneszaviitaalu

e 1lived 1Ay (F 17.439; p<.001) tazszeznarlumsinsiullsunsy

2,58

1 Y [ c’d‘ aa A 1 [ 3‘ A 1 =\
(ﬂ@ullﬁ%ﬁﬁﬂﬂﬂﬁ’ﬂﬁﬁﬂﬂTﬂ“ﬂ 4 uag 12) Hansnanen1sanatvesszauiiigaluben 06193l

4

@ (F, ,,=11.979; p<.001) tagwuNUduiusszrnallsunsna uazszozna

2,116

o [ a

Hed YN

[ v
Nialinanemsanasvesszauiimaluwaeasdniivedingynieana (F,,,=29.358; p<.001)

2,116

(11319114.10)
A = = U = [ 31 A Zj 1 I U YJas .
Llli’)L‘]JiEJ‘]JWIEJ”LIﬂTmﬁﬂi%ﬂﬂu1@1a1ul’d®ﬂ‘ﬂﬂ 2 ﬂqmﬂuiw@ Iﬂﬂul&b'?‘ﬁ Bonferroni
1 U { o g} [ o s 1 1 v o w
WU mmaasxﬂmnmmimﬁ@wmmamﬁﬂmwm aﬂﬁﬁmﬂﬂﬂuﬂﬂﬁ@ﬂﬂmﬂﬁuﬂﬁiﬂiy}
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9
anaunsuag Idlenasgileufenunqunaaesraininaass suawalinsiuuazuuzii

a va v d' [ d' a d‘ 1 o af = a o
mslgiadunelsunlasunganssuguaminmnz aunanmvsugatazlamsany1Ivy

a Jdy
MIANTITHVOYA
a td a Jdo & o aa
Anszideyadle Isunsuneuiumes dusegiinaue lugdvesataussonely
a I Y o " W 1 Y 1o 9 1 = 1 ~ Y
Anszdoyani ldvesngudredislaunsiusosazaunae nazdnndeununasgiv 149
aa . = = a ' ' [ o 7
A0A Paired t-test 1WTsNeungAnTINguA I lungunaasInoutaznaInaaed ludlavin 4
1%a0@ Independent t-test 13 BUINBUNOANTTHFUNINTLHINNAUNAADILALNGUAILAY 1A
[ P Y aan a 4 [
naaodludanii 4 uagloadd Repeated measure ANOVA An311iHav0d 1150nsuaan1dy
Y
Tnwuims @riivranie iduseuied) uazszauihaalubon melunqunaass nazsznang
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NAUNA[VULASNYUAIVAN NOUNAADI nasnaasddarii 4 uazdavini2
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M3AnY1ITeATIHI N5 sV UNINaasalTagilszaaninenyIna Ve
Tdsunsumslidiusavesnsounialagldsu Tumanaznaveua1aengAnssugun 1N
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Az layuins uazszauiaialuwaeavesngudssIsauivnuluyusunadoyanis
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1. YoyadIuynna
1w 1 A o = 3 dyd J a A a o
nguAlegNiIIMsAnIATItiiungudsalsannunuyiain $1u9u 60 AL
[~ J o 1 o 1 q’j ]
pU T uNguUAILRUTIUIN 30 AU LAZNUNAADITIUIY 30 AU HAMIANEINDI NIADINGN
1 [ a 1 ] l ] = 1 A =
drlnaihumarge aulvgeigedlugig 41-60 1 Tasnguadruauergnds 52.56 1 uay
' = a0 1 1 = o =2
ngunaaeIoIgmas 51.53 1 drulvglaouamausag sumsanuluszaulszondnm
l ] = :/l 1 = Y d' ] 1 ; 1
daulngiszneoverdmnbasnssu fNedesnquilsie lduiniigaod lusiedinit 500001/
Qa.ll 1 1 1 = < 1 1 { ' J
wounsaesnguaiulvg liduueanssed nqualruauliguynisesay 96.70 daunqu
' A a o v ¥ 1 A
naaenau luguyrinquatugu ilsalseddiaiesas 4670 (=14 au) Taswudilsah
< { Y a %
Wuwnigane Isannuaulariags ($ooaz 42.86) soasmae lsa luduludongs (Fovaz
1 1 = o o Y 1 A g ~ A
28.58) daungqunaaed 113n1lszd1d 5e8a256.70 (n=17 A) Tagnunlsaniuunigane
Tsannuaulatings (Fesaz 47.06) sosasmnaoiilymilani (Feeay 23.53) Tunguaiuau
(= wAa [T 9 9 £ [ 1 A [V
wunvlszdaaulunseuninlisatelsannvnuiesas 30.00 FanuIuuneriiew sesay
A A g ¥ ! ' = wa v 1 Y
5555  uaziinioued 3e8az 4445  drungqunaaes visziaauluaseuainilieaie
% (< a |
Tsanwau Sesaz 40.00  Fanudniu daieuisar fovaz 66.67 uaziiniotios Sovaz
33.30
Y Y
2. PoyamUNIZINBNMS
anpazdoyanesdiun1z Insuims Wy ngualuguIazNguNAaeIlawiiuIg
MY 1MAG 1N 28.96 NN./U°LAT 27.68 NN/ AINAIAY ANRALITUTOUIDIVBINGUAILAL
1 Y
A 92.36 IEUANAT HAaZNgUNARDINANRANIND 90.36 1uAmAITzADIIAIaluden
YDINGUAILANIRAY 108.97 UN./AQ. AIUNGUNAADANTY 109.57 UN./A.

Y

3. YoyaaIUYANAVBIYARUANINUNAGDI

U

a

' [ ! 1 3 =Y
aAnsofaNaveINguNAaedd1uIn 30 518 daulnadumemae fovaz 83.73

=S

drulvgiorgeglurie 20 — 40 ¥ 1mde 39.03 U drlngliaoumwausag vumsanyIszay

v Jdo

@ = d? < 1 1A Y] @ 1 a P Y I
useuAnyAu lhfudnlvg Januduiusiudredranuasuluyes Sesaz 56.70  1ilu

a

A A 9 A 19 [ o’/’ 1 = A s 9
FUNTONTIY 5980L 20.00 TLYLLINTINBDYAIYNUNIAILA 7-48 1 1088 29.67 Y aganaLa

a 1w Il A @ 2 A g 1 A
mﬂﬂuwmum”lumsmmﬂqm’mmﬂmsmmsﬂmmfmmmmaz@uamamuﬂ’m IﬂEJ‘VI

Q Rl

quadosaz 73.30 FwnszAueeniIaInIe Seuaz70.00 suilailyvuie luauiele Sesaz

e

56.70  wi'liinanssuierounats o13winunsseg lunguiudaazivie fis1e1d 5,000-
10,000 Vadeu dulng lifilsadsedrdn luseniilsadszid Tsandlu 18ud Tsannw

auTariage Tsa lviuludeags Tsamvnuas Tsavoniia
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Y a

4. ToyaNeIToIMINATDUANNAFIUM IV
a av d‘ a ! v Yo

auuAgIIMIINET 1 NHANTIUGUANVBINgUNAaeINIerad ATy T sunsums
S 1 [ 9 o o A ' J 1 1
NausmvensounsialagldsunTuaaludilaimi 4unnneunaasnazuinniingu
AR

HaMITIUINGUAURAIALUUUNDANTTUTUNINVDINGNUNAADINOULAZHAN

o P 1 { a @ T

naaodludaInin 4 WU AZUUURAENOANTINTUNIN TABIINHAINIINAADININAIINDY

o w a

NARDIDENNTITIAYNIADA (p<.001) (A1319911)

5N 1 1o uAIRfsAsIUUNGAN T TUTUATINYDINGUNAADINOUUATHAINAADY

FUa1vin 4 areann Paired t-test (n=30)

AZUUY  NOUNABRY Hamaaea
- e : .
NGANIINFUMN iy min- mean S.D. min- mean S.D. t P
Tl
A max max

mumssudsemuerms  0-60  20-40 2846 5.06 28-47 3920 4.63 -12.69 <001
MuUMILNMIAINE 0-32  13-24 18.16 2.58 16-29 22.27 2.56 -8.75 <.001
MuMsHeuAmIEASEA 0-44  15-34 24.03 549 22-40 31.03 3.59 -10.67 <.001

wqﬁnﬁuqmmwiﬂtmu 0-136  55-88 70.66 7.47 77-113 92.50 7.02 -17.42 <.001

HaTeUNeUANRAIASUUUNYANTTUFUN N TATIIN TLHINNGUAILANLDE

' v o o A 1 1 { a
NQUNAADI HAINABDIFUA1YN 4 NQUNAABINAUNAIAZUUUNYANTIVFUNIN AT I

o a

MNNNNGUAILANOINUTITAYNNADA (p< .001) (A1519012)

o
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M13519012 1WsUNIUANRAIAZUUUNHANTINTUNIN TEUINNGUAILANLALNGNNAADI HAd

NAARITUAHN 4 A18aDA Independent t-test (N=60)

AZUUY  NENAILANM=30)  NGNNAABI(N=30)

A A
NHANIIHGUNN il min- mean S.D. min- mean S.D. t p

Wd max max

mumssudszmuerms  0-60 20-40 2927 5.15 28-47 3920 525 739  <.001
MueNRIAIME 0-32 14-23 18.77 2.62 16-29 22.27 2.87 493 <.001
MumMsHeuAmIEASEA 0-44 15-32 25.47 398 22-40 31.03 443 5.11 <.001

Wqﬁﬂiiuq%ﬂTﬂiﬂﬂi’m 0-136 59-92 73.50 8.63 77-113 92.50 0.19 7.79 <.001

a av a v A Y o gl
auNAFIUMSIVEN2 N1z 1aruINs (@ytiviame idusoued) uazssauinia
Tuideauesngunaasenienas 1asuTlsunsumsiidauiivvesnsounialaoldsmnTuaalu
[ P [ P 9 l 1 9 1 ]
dilain 4 wazdilavin 12 deenineunaasaziiosnNNgUAILAN

v
Yo o a v A

AIT8MMInagouauyATIUNIIVEAIL
2.1 fFuNeuAunfeaiuIaN 18T HINNGUAIVANLASNGUNAADI NOY
Y [ o~ o o~ 9 aa
naaostaznaImaaoddlaing  wazdlanni2 aredna Two-way repeated measure
ANOVA (N=60)
namsnlssufisuaunavasiinianioszriengunaaeen 1asuTdsunsumsd
1 1 (% 9 1 d' Yo a ]
drusamvesnsounialagldsunTuea uvaznquatugui lasumsneruiaamlnalugag
1 (% o o o 7 1 = 1
nouNAavdtarridInaasddaning uazdilarini2 samsnageununldsunsunsiaiu
sauvesasounidlaoldsiuiluea Joniwaneasintanmeedivodingynieaoa
(F, =12.363; p= .001) wazszeznalumaiingmllsunsua (feunaaeuasnaananed
[ s Aa A 1 [ ' A o o W aa
danring 1Ay 12) YaNTWadeNITanaIvRIATIYIaNIgRd NN Nad1IAYNINaDa
1 Av o v 1 1 [
(F, 166 67635=8:307 5 p= .004) lagwu g duiusssninalusunsumsiiaiusinvesnsounin
Taglds1un Tuea wazszeznanialinasemianasvesaytiuiamendaiiiodiagneana

(F =80.617; p<.001)(A4A1519N13)

1.166, 67.638

=

A = ~ 1 A o o~ 09/’ 1 [ 1 ya .
WworlSeumeunuRaga¥INIan1eveaTe 2 ﬂQNLﬂHiW‘(’Jﬂ Taal%35  Bonferroni

o v aa

WU ALRAEATHNIANE HEINAaIFUa1r N4 anadnInfounaasIwsllsdAuNIIaaa

9

' { o o o oA 1 1 v o w
(p<.05) ANRDIAFUNIANM Y AINAITUAIMN 12 anasINnNauUNAasodNliad 1A NI

g
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Aaa 1 { (% % [ P (% Y P
700 (p<.05) azANRREAFHLIaNEnaINAaoIdlarn 12 anasninviainaassddain 4

I NUUIAAYNNADA (p<.05) (A1319N4)

d‘ Gl = 1 d‘ 3 = 1 ] 1
M1919N 3 uJiEmmsmﬂwmaﬁmwmamﬂﬂlmﬂqumam (n=30) LA NYNAIVAY (n=30) NOU

v @ A @ oA Y aa
naaedtazaInaassdlaing uazdlamini2 laelsana Two-way repeated measure

ANOVA

urasnnaunsdsau SS df MS F p

STHINGN
ngu 244.254 1 244.254 12.363° 001
ANUAMIAINADY 1145.933 58 19.757

melungy
nal 4.866 1.166 4.173 8.307" 004
NgU*IA 47.227 1.166 40.495 80.617°  <.001
ANUAMIAIAADY 33.975 67.638 502

‘57891UKA 19 81% Greenhouse’s Geisser

d‘ =) = J d' [ = 1 d' Yo 1
myai 4 afSeuiisuaundedytiviamevesngunanesi IdsuTsunsua (n=30) uaznqu

A 1y Yo ' o o o o 7 <
auaui i 1asuTdsunsua (n=30) neunaasaazdnaassdiaing uazdlamini2 u

‘im@: Iﬂ&lslflgfl Bonferroni

322171 noUNAADY  MaInAaddlaing  ndimaaesdlan
(mean) (28.32) (28.16) 12 (27.92)
naInaaoIdlaini2 (27.92) - 400% - 240% -

[ [ o’d'
WaINAa0a1la11iN4 (28.16) -.161* - -
*p<.05

2.2 nfSeuMeuAndodusoumITTHINNGUAILANLAZ NGUNAADY NOUNARDY
@ o P o o’ an
tazvdanaaeddlaring wazdlarini2 dreadad Two-way repeated measure ANOVA

(N=60)
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Tdsunsumstaiusinvesnsounsilaslds i Tumalioninanoidusouiod

pd iR YNNEDa (F, = 4.374; p=.041) uazszoznarlumadnimllsunsy (Rouay

1,58

% @ P Aa a 1 1 v o w Aaa
naanaaesdlaring uag 12) ﬁ’ﬂ‘l’l‘ﬁwa@@ﬂ1'§aﬂﬁ\‘]“ll’EN!igfluiﬂULﬂ?ﬂﬂTﬂﬁuﬂﬁTﬂiyﬂ%‘]ﬁﬂﬂ

IS 1

1 Av o J 1 {0
(F =7.947; p=.004) Lm%W‘]J'N‘].]gﬁﬁJWl!‘ﬁigﬁ'J"NIﬂiLLﬂﬂJ"l tagszoznaNIalinan

1.184, 68.681

v
9 a

myanasveudusoUIPeNTtTod N ana (F =92.398 ; p<.001) (M3 1N5)

1.184, 68.681
A =l ~ 1 A Y qu/ 1 I 1 yan .
WonlssuneununasdusouoIvenia 2 nguilusieg Taglsis  Bonferroni
WM ANRdBdusaIoIMaINAReIFUA1N12 anasnounaassedaiiisdAyneana
1 = 9 [ [ P [ [ P L] =\
(p<.05) HAZANURAVAUTOUIDIAINAADIFUAINN 12 anasnnnaInaasadilarin 4 og1al
v o w aa A { [ o P ] 1
Wed1An1eana (p<.05) uanunasidusouomainaassdlain 4 aaasliuanarenin

IS %

NOUNAADIBI WU AYNNADA (p>.05) (A1519716)
d‘ =l = 1 1 td‘ 9 1 1 1

A1313% 5 138N UANVLANAIIYBIA IR ABITUTDUIBITENINNGUNAADALATNAUAIUAN

1 [V 1] P o I aa

ABUNINARBY HaINMINAasdann 4 tazdlayin 12 Areada Two-way repeated measure

ANOVA (N=60)

urasnnuulsdsau SsS df MS F p
3THINNGN
nau 736.089 1 736.089 4.374° 041
ANuARIAAABY 9761.778 58 168.307
malungu
a1 17.733 1.184 14.976 7.947° .004
NN 206.178 1.184 174.114 92.398" <.001
AMuARIAMATEY 129.422 68.681 1.884

‘57891UKA 1A 81% Greenhouse’s Geisser

d‘ = =S 1 d' 9 1 d' Yo 1
M3 6 1Ssuiisuanndsdusovoivesngunaaeei lasuTsunsug (n=30) tagngqu

{ ] [ ' o @ s @ o <3|
aunui lilasuTdsunsua (n=30) neunaasaznamaassdlaing uagdlaniniz 1fu

318@: Iﬂﬂﬂl%} Bonferroni

SEAIEAR: ) founAAeY  wainAassFUaiviig wamaassFarniinz
(mean) (91.367) (91.200) (90.633)
vidanaaesdlaniiiz (90.633) -733% -.567* -
wdanaansdlariig (91.200) -.167 - -

*(p<.05)
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[ Y

23 ulssuiisuaundsszauiiinalufeasziiengualuguIaZNUNAR0Y
J o @ s o s Y aa
nounAaILazndInaaeIdlaing uazdilavini2 areana Two-way repeated measure
ANOVA (N=60)

S 1 [} 9 aAa A 1 [} 3‘

Tdsunsumsiaiusinvesasounsa laslsswu luna Honinaneszauiiinia

Tudenedaliieddynedda (F, = 17.439; p<.001) uazszezarlumaitngnllsunsy

1 [ @ P Aaa A 1 [ oy A 1 =\
(ﬂammzwamﬂamﬁﬂmﬁm 4 uag 12) Hansnanensanatvesszaviiialuben 06193l

Wedfneana (F,,,=11.979; p<.001) nagnunlfduiusseninlisunsua nagszeznm

2,116

[

Fsafinasemsanasuesseduihmaluidenssieihivdd QnNana (F,, =29.358; p<.001)

2,116
((11519917)
A =) = 1 A [ 31 A 3 J I 1 yas .
wenlssumeunundeszainaluaenna2 nquilusieg Tnela3s Bonferroni
1 1 = Y 2’ = v o 7 J [ A v o w
WU AuRdgszavaaludeardamaaeddilani2 anasnnneunaastedelisdiny
aa J { o g’ [ o A J
NNADA (p<.05) tazAnndsszainaludeardinaassdilaii 4 anasainiounaass
1 A v o W aa 1 = [ g’ = v o 7 Il
pdlidsd Ay 1ana (p<05) uaaundvszaviimaludoandimanssddain 4

v o w

Lmﬂmamﬂwmmamﬁﬂmﬁﬂ 12 pgnaliedn mmﬂﬁ (p>05)(m'51w18)

v v v
5199 7 SeuisuaundeszauiiaialufonssninqunaaeazAIUAN NOUNIS
@ @ s @ 7’ Y aa
naaod vasnsnaaesdlaiin 4 wazddavin 12 e Two-way repeated measure

ANOVA (N=60)

urasnnaunsdsiu SS df MS F P
STHINNGN
ﬂfj:ll 3108.356 1 3108.356 17.439 <.001
AIAEIAIAAEY 10337.978 58 178.241
melungu
nan 1087.033 2 543.517 11.979 <.001
NAN*IA1 2705.211 2 1352.606 29.358 <.001

ANUAAIANADU 5344.422 116 46.073
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a =~ ~ ' A o o A ' ' A '
M19319N 8 Lﬂiﬂ‘lJmEJ‘Ummaﬂizﬂ"UuW]161UL66@15$W’JNﬂ@M‘ﬂﬂa€N% (n=30) LmzﬂQNﬂ’J‘UﬂN

J [ o Ia [ ’a 3| 1
(n=30) neunaavLazraImaaosdilaing uazdilaini2 lusieq Tavld Bonferroni

JzEza founAae  namAmssFaming  wdmaaesdlaiinz
(mean) (109.267) (103.650) (104.583)
naMAaeIF a2 (104.583)  -4.683* -.933 -
nanAaeadaniiia (103.650)  -5.617* - -

*p<.05

A =) = 1 A o oA ' ' v 9
LﬂJ’E)L“lJiEJ‘UW]EJ“UﬂHﬂaEJﬂ‘BuiJ’JﬁfﬂﬁllﬂEIGI,L!ﬂi]3J“I/]ﬂﬁ@ﬁW‘U’Nﬂm‘ViﬁﬂHﬂIﬂilLﬂﬂJ

S 1 ] [ Y o s J S A o oA
MsidIusmveInsouns laslesiuluaa dlaving ARUNA[DINAURAYATUNIANTY

o w a

anasINneuNAapIeeiitodAyNIeada (M.D.=506 , p<.001) waud1ldsunsunisa

o w

o o 1 S { o 1 ll @ aa
ﬁﬂﬂ?‘l’i‘ﬁlZ ﬂ’éjll‘1/]@'ﬁﬁNilﬂHﬂaEJﬂ‘]SHiJ’JaﬂWElaﬂaﬁﬁﬂﬂﬂfJuﬂﬂﬂﬂﬂ@ﬂﬂﬁuﬂﬁ'WﬂiyﬂNﬁﬂﬁ
v 9 o P 1 A A o A
(M.D.=1.617 , p<.001) Lm%ﬁﬁﬁ!ﬁl]ﬂﬂﬁuﬂiilﬂ"lidl dlavini2 NRAUNAADINAURAYATUNIANY
[ P [ A o o @ an A
ananddaing DYNUUITIAYNNTADA (M.D.=1.112, p<.001) (11519N9)

o o J § 1 1 o o L4
ﬁ'l‘l’iﬁ‘ﬂﬂ?ﬁ!a‘EJLE%IUTE)‘]JL’E)'JEU’ENﬂijil“l/lﬂa'ﬂﬁWU'JTﬂWfJWaQL‘lsJIWI‘]Jﬁ!Lﬂﬁi]fni"l gl

[ a

14 nqunaasslinunagdusouwIanaINNoUNAREIRENTITsd1AYNNADA (M.D.=.733,

g

@ 9 [ P U I~ a 9 1
p<.001) mevaudTdsunsumsa ddarvini2 NAUNAADINAURAYLAUTDULDIAAAININNOU

naassadeiiiediAuneana (M.D.=3.233 , p<.001) tazrauinTUsunsumsa dainiz

[ a

ngunaassiiAnndsidusouelanatnIndlaring ed1eiiodidgnieada (M.D.=2.500,
p<.001) (151979)

k4 v 9
uennninuNandsszauiimaludeavoingunaass Mevaaud lusunsuy

o o

o oA 1 1 { [ 091 ' 1 o
M3 daing nqunaassliaundeszaviiimalueaanasainnounaneedailtiodify

9

Aaa v 9 [ P 1 a0 = Y
NNE0A (M.D.=9.553 , p<.001) waud1ldsunsumsa dla1mini2 NANNANDINAUNAYITZAY
Y
ﬁmm‘lmﬁa@aﬂawmﬂaumaawmqﬁﬁﬂﬁﬁmmmm (M.D.=14.133, p<.001) Lag
[ 9y @ o A J S A [ 3} A
ﬂ1fJ1’iﬁ\‘]L6U'lI°]JiLLﬂ53Jﬂ1i"l ﬁ"]JﬂTVi‘VIlZ ﬂqu‘maammmaﬂizﬂuu1@11a1uu,aaﬂaﬂmmﬂ

o w a

a1 odraiivedidymeada (M.D.= 4.633, <.01) (A1319919)
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d‘ ~ 1 voA Y g 3}
M31319 Mslasuudasnnz Taxuins (Mastylanie Iduseuel) nazseautiinialuy

A 1 1 [ @ 7 @ o 7
RIY] ﬂTEJGluﬂQIJ‘VIQﬁ'E’)Q NOUNARDY HAINARDITUMHN 4 Laznainaaosdlairin 12

ANMIANMIYE AR EY P-value
fauls
Muaz2)  MHeaz3d)  Emaz@)  DHeaz2) Ouaz@)  2maz)

ABHaamE

M.D. 506 1.617 1.112 <.001 <.001 <.001

S.D. 1.45 057 118
idusouen

M.D. 733 3.233 2.500 <.001 <.001 <.001

S.D. 095 252 208

U Z A
5xﬂuu1mtﬂumaﬂ

M.D. 9.533 14.133 4.633 <.001 <.001 <.01
S.D. 1.348 1.251 1.427
Q‘]J ;a v
9NUIBNANTIIVY

MnMInadeuauuATIuNaued1Usunsumsiiaiuswvesnsounialasldsnn
9 H

TumagonnAnssugumw N1z Inyuims uazszauiiimialudon voenguides Tsawivmau

' @ [ v 1 @ o 4
Tuaguaru wonmenas 1850 Tdsunsumsiidaustuvesnseunsalagldsnnluea ludians
14 nquneaeslinzuuungdnisuguninlagsamuinninewdnsauldsunsunazunni

Y
nguAILAUNgUNAanY in1g Inyums @riiuiameduseued) tagszauiinialwaoa lu
@ S o oA Y (A Y 1 J Y I 1
dlanin 4 vazdledin 12 desninouminaasuazilosnNNgUAILANLEAL 1AL
TlsunsufiaausinvesnsounidTagldswn Tuma daremsigdunumsquaguningiin
[ o o
Tuaa (RAMA model) 94 Iasamsianndnennilszans lne anzunnemaas 1sane1una
FWIFUA UMIINOIRIUNAQ Y3 UINITIINAVUUIAANITUTIUTINVDIATOUAS T (Family
.. . . Y o A o A a
participation) (Friedman, 1997) 1 141ilunssuiumsdunaoumsisulasunganssuguain
oA A 9y Ao o Y o Y A '

YoInguIAee lsaru lasisuaundlyananazaseunid laslnaseuasuiiaiusiuly
mslszdungAnssugunimuesasounsa MNauruud lv lumsdsulasunganssugunn

v a a < 1 o w o o ) o
Idaeandounuindiauazanuilueg 1ddiaela afvayu MWdwuzii nszduldha

d‘ 9 Y [ ] A 1 v A 1 a d‘ [ d‘
LLN‘LWIll@’JNUl’Jﬁ’HJﬂu AADAIUALUD FIYMAD saaadule uazswlsaliuna elsuasu

o a AAa A A o o o Y . o Y 1 d‘ [
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EXTENDED SUMMARY

Background and Significance of the Problem

Type 1l diabetes mellitus is a non-chronic disease that is a significant
global public health issue. In Thailand the problem is growing in severity. In 2013,
data from the International Diabetes Federation reported 382 million diabetic patients
aged between 20 - 79 years old worldwide, and this number is expected to increase to
592 million by 2035 with 5.1 million people dying from the disease for a mean of one
person per second. Global treatment and rehabilitation costs amount to 548 billion
USD, and this amount will rise to 627 billion by 2035 (International Diabetes
Federation [IDF], 2013). As for the situation in Thailand, the number of patients
amounted to 1,799,977 persons in 2012 and 336,265 of these cases were newly
registered patients (Bureau of Epidemiology, Department of Disease Control,
Ministry of Public Health, 2012). The Bureau of Non-Communicable Diseases,
Department of Disease Control forecasts that there will be 501,299-553,941 new
patients/year during 2011-2020, the number of diabetic patients will double in six
years, and the number of new patients will rise to 8,200,000 in 2020 (Bureau of Non-

Communicable Diseases, Department of Disease Control, Ministry of Public Health,
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2010). Not only does Type Il diabetes mellitus cause complications, disability and
death, but it also causes burdens on the family, society and nation as stated above.

The etiology for Type II diabetes mellitus includes both preventable and
non-preventable causes. Non-preventable causes include genetics, abnormal insulin
production, increasing age and gender. Preventable causes include obesity, stress,
improper food consumption behaviors, insufficient physical activity or exercise, the
use of certain medications, hypertension and dyslipidemia or abnormal levels of
cholesterol due to changing lifestyles (Thep Himathongkam, 2012). Thus, modifying
health behaviors can reduce the occurrence of new cases of type Il diabetes mellitus.

According to the literature review, despite the organization of health
programs in various forms for people at risk for Type II diabetes mellitus to modify
their health behaviors to prevent Type II diabetes mellitus with dietary control,
exercise and stress management, new cases of risk groups and new patients continue to
occur annually, possibly because the practice of any health behavior is a result of a
number of factors, not only personal factors. Family and society can also play
important roles in a patient's health behaviors (Sallis & Owen, 2002) as these are the
closest environmental factors to the patient and play important roles in the patient's
health condition and illness (Ruja Phupaiboon, 1998). Previous studies have revealed
that family participation or support in overseeing diabetic patients’ efforts toward
achieving better health behaviors can control and reduce blood sugar levels, and thus
delay the occurrence of complications from Type II diabetes mellitus (Jongjit Bun-in,
2008; Rachmanapon Jaroen, 2008; Rattana Bangkadara, 2011). According to the
literature review, the majority of previously conducted research incorporated family
participation in the care of patients with diabetes, but a limited number of research
have been conducted on family participation in the care for persons at risk of Type II
diabetes mellitus.

Therefore, the family's participation in evaluating the health behaviors of
the family, planning the adjusting of health behaviors to agree with lifestyles, offering
encouragement, support and advice, stimulating and encouraging to carry out the plans
they have made together, caring and assisting, making joint decisions and evaluating
to modify life plans or daily routines for optimum suitability (Friedman, 1997), which

will improve the health behaviors of the risk group or patients (Rachamanapon
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Jaroen, 2008; Rattana Bankadara, 2011) and the awareness of family members in
caring for one another during illness (Jackson, 2008). Both the risk group and family
develop the change in knowledge, good attitudes and improved patient caring
behaviors and understand the problems occurring (Aarom Araammuang, 2008;
Papatson Phanjum, 2008).

The situation of diabetes mellitus of the Province of SakonNakhon concurs
with the overall diabetes mellitus situation of Thailand. The number of patients
increases annually. In 2012, 201 persons from the risk group of 31,585 patients had
diabetes mellitus. And in 2013, 421 persons from a group of 292,060 healthy persons
had diabetes mellitus (Strategy and Planning Work Group, Ministry of Public Health,
2013). According to data from the SakonNakhon Municipality Public Health Service
Center in 2012, 184 diabetic risk group patients and 15 new patients were found. And
during October—December 2013, the screening of diabetic risks revealed that 386
persons were in the risk group and 14 new cases had been encountered. New risk
groups patients and new diabetic patients are discovered annually. Despite previous
efforts by the SakonNakhon Municipality Public Health Service Center in promoting
health and preventing diabetes mellitus with emphasis on the diabetic risk groups
through instruction, campaigning and health behavior modification to prevent this
illness, new cases of diabetes mellitus continue to occur annually.

As a professional nurse working at the SakonNakhon Municipality Public
Health Service Center, the researcher recognizes the importance of family as the
environmental factor closest to the risk group and is part of the lifestyle pattern of
family members. The family plays an important part in the health condition and illness
of a person and an important unit in health promotion (Friedman, 1997) By involving
family in the care of risk groups according to the RAMA Model (Noppawan Piaseu et
al, 2011) integrated with the Family Participation /Involvement Concept (Friedman,
1997) to drive families toward caring for risk groups and generate behavior
modification. The family should be involved in lifestyles, planning care, laying out
motivation plans, offering assistance and aid, practicing activities together and
promoting members of the risk group to be in good spirits in regular care for their

personal health, which will increase the risk group’s confidence in practice and cause
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proper and sustainable practice of health behaviors to prevent Type II diabetes

mellitus.

Conceptual Framework

In this study, the researcher adapted RAMA Model and integrated it with
the Family Participation/Involvement Concept (Friedman, 1997). The model is an
integration of people involved in health care covering personal, family and community
health. Its driving mechanism begins at the personal, family and community levels.
The model was developed in response to the changing lifestyles and health behaviors
of Thai people. It is an innovation for community moves toward health. In the present
study, the researcher initiated the movement in individuals and family members by
Family Participation/Involvement Program based on the RAMA Models and
integration of a program based on the RAMA Model, which will drive the family to
participate in providing care, motivation, support, education, guidance, assistance,
along with health care decisions (Friedman, 1997) in order to cause proper health
behavior modification in the risk group, as family is a promoting factor in behavioral
practices (Green & Kreuter,1999) and leads a person to action (Rosenstock, 1984).

The model is composed of the following: 1) Raising Family Awareness
(R). It is composed of 1.1 evaluation of health behavior, an nutritional status, of risk
group in individual families; 1.2 education about Type II diabetes mellitus, proper diet
and exercise, stress relief and family role in risk group care involvement. 2) Aiming at
Targeted Health activities (A) is the establishment of mutual health goals in line with
situations and requirements through group activities to explore consumer behavior
issues, physical activity, stress relief and jointly conduct analysis, set goals, make
mutual agreements and select behavior modification methods based on the context of
the person and family. 3) Mobilizing change and innovation activities (M) are the
mobilization of health behavior modification by organizing group activities for the
group to share knowledge from actual experiences with diet and nutrition, proper
exercise and stress management through demonstrations and real practice. 4) Assuring
synergy and sustainability (A) is continuous follow-up and evaluation by visiting

homes to evaluate behaviors and nutritional status and compare and view retrospective
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data, inquire about problems and obstacles, provide motivation for action, exchange
care, manage problem cases or provide knowledge management in families with
problems and provide emotional support. Furthermore, telephone calls are made to the
risk group and family, with primary emphasis on conversations with relatives who are
primary caregivers, to monitor and evaluate behaviors with the provision of warning
and support. The program will result in positive changes in the risk group’s knowledge
and attitude about practice (Schwartz, 1975) health behavior modification by eating
properly, exercising or engaging in appropriate physical activities, including proper
stress relief in order to have good nutritional status (BMI, waist circumference and

blood sugar level), as shown in Diagram

Conceptual Framework

Family Participation/Involvement Program using RAMA model
Week 1
1) R:Raising Awareness
Evaluate health behaviors, nutritional status; educative
activities by an inclusive lecture on Type II diabetes mellitus and

its prevention and roles and importance of family in caring for

the risk group.
2) A: Aiming at Targeted Health between the Risk Group and Health Behaviors
Family Diet
: Explore issues on the topics of consumer behavior, physical — | Exercise
activities, stress relief; cooperatively analyze, set goals, make Stress Management
mutual agreements and select behavior modification methods in
accordance with the context of each person and family.
3) M: Mobilizing Change and Innovation
: Emphasis on the risk group and family, knowledge sharing,
demonstrations, actual practice, diet and nutrition and exercise
practiced by the risk group and family ® Nutritional
Weeks 4, 8, 11 3t§}“§t
4) A: Assuring Synerfg}.l and Sustainability Circallirsn ference
Week 4 — Home Visits - BMI
: Evaluate behaviors, evaluate nutritional status, inquire about e Blood Sugar
issues or obstacles, motivate to action, share knowledge, resolve Level
cases with difficulties, or families with difficulties and support.

Weeks 8, 11 Follow-up Telephone Calls

: Evaluate behaviors, motivate and support
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Overall Research Objective

To examine effects of Family Participation/Involvement Program based on
the RAMA Model and product of time on health behaviors, nutritional status (BMI,
waist circumference ) and blood sugar level of people with diabetic risks in the

community.

Specific Objectives

1.To describe health behaviors, nutritional status (BMI, waist
circumference) and blood sugar level of people with diabetic risks in the experimental
and the control groups following receipt of the Family Participation/Involvement
Program.

2.To compare health behaviors, nutritional status (BMI, waist
circumference ) and blood sugar level of people with diabetic risks in the experimental
and the control groups following their receipt of the Family Participation/Involvement

Program

Research Hypotheses

1. At Week 4, the health behaviors of the experimental group following
receipt of the Family Participation/Involvement Program based on the RAMA Model
will be higher than pre-experiment scores and scores of the control group.

2. At Weeks 4 and 12, the nutritional status (BMI, waist circumference )
and blood sugar level of the experimental group following receipt of the Family
Participation/Involvement Program based on the RAMA Model will be higher than

pre-test scores and scores of the control group.

Population and Sample Group

The population was composed of people with diabetic risks and main

family caregivers.
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The target population was composed of people with diabetic risks
screened for their risks at the SakonNakhon Municipality Public Health Service
Center, That Choeng Chum, Muang, SakonNakhon, and their main caregivers in the
family.

Sample Group

The sample group was composed of people with diabetic risks screened for
their risks at the SakonNakhon Municipality Public Health Service Center, That
Choeng Chum, Muang, SakonNakhon, in the month of September 2014 meeting the
following inclusion criteria:

1. Males and females aged 15 — 65 years.

2. BMI > 25 kg./m’

3. Waist circumference of 90 cm or higher for males and 80 cm or higher
for females.

4. Blood sugar level between 100 - 125 mg/dl detected by piercing at the
fingertip after at least 8 hours of fasting.

5. Not diagnosed with Type II diabetes mellitus by a doctor.

6. No co-morbidity or other chronic diseases but able to control the illness
at normal level.

7. Good level of consciousness and no problems with communication.

8. At least one caregiver with the following qualities:

- A relative or non-relative but accepted by family members as a family
member or caregiver.

- The main caregiver with the responsibility to oversee the family's living
conditions, such as in food management, with at least 1 year of experience in
caregiving.

- Living in the same house

- Aged 18 years or older.

- Ability to communicate in Thai.

Termination criteria - The sample's inability to participate in all of the
activities or encounter with severe health problems or complications during the course

of the study.
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Data Collection Venues
The data collection venues were Naweng and Makhampom communities,

areas within jurisdiction of the SakonNakhon Municipality Public Health Service

Center, That Choeng Chum, Muang, SakonNakhon.

Research Instruments

The instruments used in this study were divided into the following two
parts:

1) Instrument for Data collection:

1.1 Demographic data recording form for the risk group
developed by the researcher used to interview general data of the risk group. There
were 11 fill-in-the blank and multiple choice questions on gender, age, marital status,
level of education, occupation, income, history of family member or direct relative
having Type II diabetes mellitus, chronic disease, history of illness, alcoholic beverage
drinking and cigarette smoking.

1.2 The Nutritional Status developed by the researcher
containing 5 questions on weight, height, BMI, waist circumference and blood sugar
level.

1.3 The demographic data form for the caregivers of the risk
group was developed by the researcher, used to interview 10 fill-in and multiple
choice questions on general data including gender, age, marital status, level of
education, occupation, income, chronic disease, relationship with the risk group,
caregiving duration, and caregiving activities.

1.4 Interview form on diabetic preventive behaviors adapted
from the interview form of Supatchaya Wilawat (2008) containing 34 questions and
used to interview data on the health practice of the risk group in preventing Type II
diabetes mellitus. The form was divided into the following three parts: food ingestion,
exercise and stress management with answers in the form of 5-level Likert scale rated
from O points (never practiced) to 4 points (regular practice) for positive questions,
and 4 points (never practiced) to 0 points or (regular practice) for negative questions,

with total scores ranging between 0 - 136 points and a cutting point at 60% of the total
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score (81.6 points or higher) meaning good or suitable diabetic prevention behaviors.
Scores lower than 60% (less than 81.6 points) meant poor or unsuitable prevention
behaviors of Type II diabetes mellitus.

1.5 Diabetic blood glucose meter.

1.6 Weight and height measuring scales.

1.7 Measuring tape.

2) Instruments used to conduct the research

2.1 Family Participation/Involvement Program based on the
RAMA Model developed by the researcher applied from RAMA model (Noppawan
Piaseu et al, 2011) in combination with Friedman's concept on family participation
(Friedman, 1997) composed of the following three activities: 1) One educative session
(180 minutes each at Weeks 1, 2) home visits (once and for no longer than 60 minutes
per family at Weeks 4, and 3) phone follow-up (twice at approximately 15-20 minutes
per family at Weeks 8 and 11.

2.2 Slides for the narration on Type II diabetes mellitus,
suitable health behavior adjustment, teaching plans, food model and real food samples.

2.3 The self-care manual for diabetics by Somchit
Hanucharurnkul, the School of Nursing, Faculty of Medicine, Ramathibodi Hospital,
Mabhidol University (2004), volume 1) " Type II diabetes mellitus, Better to Prevent",
Volume 2) "What is Type II diabetes mellitus?", and Volume 6 "Exercise and
Diabetes”. Manual for Eating Ready-made Dishes", and a brochure "What to Know
about Food Exchange", developed by Noppawan Piaseu et al (2009), supported by the
School of Nursing, Faculty of Medicine, Ramathibodi Hospital, Mahidol University,
for the experimental group, relatives and the control group to further study and

practice at home.

Instrument Quality Validation

1. Content Validity

Family Participation/Involvement Program based on the RAMA Model on
the part of knowledge-giving activities was composed of educational slides, teaching

planned developed by the researcher, general data form, nutrition condition recording
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form, Caregiver's general data form developed by the researcher, and Type II diabetes
mellitus Prevention Behaviors adapted from the interview form of Supatchaya
Wilawat (2008). The instruments were verified for their validity by three qualified
experts. The researcher calculated Content Validity Index for the Type II diabetes
mellitus Prevention Behavior Interview Form and a value of .97 was obtained. Next,
the researcher made adjustments as recommended before submitting the instruments to
a pilot study.

2. Reliability

The researcher used the general data form, the nutrition condition
recording form, the Caregiver's general data form developed by the researcher, and the
Type 1I diabetes mellitus Prevention Behaviors Interview Form on a trial basis with a
group of 15 persons with characteristics similar to the sample group at the Donpattana,
That Naweng and Muang, Health Promoting Hospitals in SakonNakhon Province.
Next, the data from the Type II diabetes mellitus Prevention Behavior Interview Form
were used in the analysis to determine reliability by finding the coefficient of internal
consistency with Cronbach's Alpha Coefficient, whereby a value of 0.85 was obtained.
For the blood glucose meter and weight/height scales, the researcher had the
instruments checked for quality and accuracy at the Medical Technique Work Group

by the SakonNakhon Medical Center before actual usage.

Data Collection

The planning and preparation process was composed of the following:

Upon receiving approval for research involving human subjects by the
Ethical Review Board on Research Involving Human Subjects, Faculty of Medicine,
Ramathibodi Hospital, Mahidol University, the researcher contacted the head of the
Health Center, SakonNakhon, by sending a letter to explain the research objectives,
request permission to conduct the research and inspect the list of members in the risk
group for Type II diabetes mellitus in the health center’s area of responsibility who
had been screened for Type II diabetes mellitus between October-December 2014.
Next, the researcher prepared three research assistants who were nurses practicing at

the health center with at least one year of work experience. The research assistants
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comprised one vocational nurse and two vocational nurses who had passed community
nursing courses and assisted the researcher in data collection, conduct follow-up visits
and follow-up telephone calls. Next, the researcher held a meeting with the research

assistants to make preparations.

The research procedures were composed of the following:

1. Random selection of the population into the experimental and
control groups

After the list of names for the risk group from eight communities surveyed
during October-December 2014. the researcher selected the communities through
purposive sampling by selecting two communities with the highest number in the risk
group. The recruits with the highest number were to make up the experimental group
and the other group was the control group. The experimental group was from the
Naweng Community and the control group was from the Makampom Community.
From a total of 80 people in the risk group from Naweng Community, forty-five met
the inclusion criteria. And from a total of 75 people in the risk group from
Makampom Community, forty fit the inclusion criteria. The researcher sent invitation
letters to the risk group and one family caregiver per family in the Naweng and to the
risk group in Makampom Communities to come to the Municipal Health Service
Convention Hall on separate dates. Next, names were drawn to separate the subjects
into groups. The sample group was composed of subjects who were willing to
participate in the research. Once they had consented to participate in the group, the
researcher explained the research objectives, the details of the activities to be
performed, duration and protection of the rights of the sample group. Next, the
subjects were asked to sign the informed consent forms. If the sample group was
incomplete, further sampling was carried out until there are 30 samples per group for a
total of 60 samples.

2. Pre-test data collection

After the sampling of the experimental and control groups, the research
team assessed nutritional status in terms of weight, height, BMI, waist circumference

and interviewed the subjects for general data, health data, diabetic prevention health
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behaviors of the risk group before participation in the experiment in order to obtain
preliminary data.

3. Conducting the experiment

The researcher conducted the experiment according to the Family
Participation /Involvement Program based on the RAMA Model in four sessions for a
total of 12 weeks. The details of the activities were as follows:

First Activities

Week 1 — Instruction for the risk group and family members in one session
(180 minutes) composed of the following:

1. R: Raising awareness; 60 minutes:

1.1 The researcher built relations with the risk group and
caregiver, interviewed them for demographic data, explained the objectives of the
activities and performed recreational activities.

1.2 The researcher offered instruction by narrating the slide
show on Type II diabetes mellitus, risk factors, risk group, impacts, improper
behaviors potentially leading to Type II diabetes mellitus, namely, food behaviors,
exercise and stress. Representatives of the relatives of diabetic patients were asked to
exchange patient care experience in order to raise awareness in the group and to
recognize the significance of Type II diabetes mellitus.

1.3 Distribution of Handbooks - The researcher handed out
manual on self-care for Type II diabetes mellitus, namely, 1) "Type II diabetes
mellitus, Better to Prevent" and 2) "Exercise and Type II diabetes mellitus" by
Somchit Hanucharurnkul (2004), Nursing Science, Faculty of Medical Science,
Ramathipbodi Hospital, Mahidol University, for the recipients to study and practice at
home.

2. Thirty minutes of group activity for setting health goals together
according to the issues and requirements of each family (A: Aiming at Targeted
Health) was done by offering opportunities for the risk group to discuss and exchange
opinions inclusively as they cooperatively explored consumer behavior problems,
physical activities and stress relief, analyzed and set goals together, made agreements
and selected behavior modification methods suitable for the context of each person

and family.
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3. Group activity to achieve mobilization of behavior modification with
focus on the family (M: Mobilizing Change and Innovation) — the group activity lasted
for ninety minutes and was composed of the following:

3.1 Diet Behavior Modification — The researcher educated the
group about proper diet, food exchange and single dishes, then taught the group how
to read nutrition information labels and demonstrated proper diet by using food models
and the local real food samples. In addition, the group was allowed to share knowledge
with one another from experiences, and the group played the game, “Healthy
Servings.” The game is a menu preparation game provided for the group and aimed at
learning about the right food quantities and how to measure food servings. In
addition, the group played the “Shopping Game” to learn about food groups by color
tones.

3.2 Exercise Behavior Modification — The researcher educated
the group on the exercise types, methods, proper duration, benefits and cautions. The
researcher introduces exercises routines according to individual preferences; then the

research team demonstraten exercise and led the group to exercise by arm-swinging

and fast walking.

3.3 Stress Management Behavior Modification — The
researcher educated the group on stress, its effects and stress management methods.
Next, the researcher demonstrated and led the group in SKT 1-7 meditation therapy,
which is a meditation practice that employs breathing techniques and eyes and ears
sense control (Sompon, Kantaradusadee, Triamchaisri, 2013).

After the conclusion of the activities, the researcher summarized key
issues and offered opportunities for discussion and expression of opinions. The
researcher introduced and explained the method for using the secret to success from
the RAMA model for the group to practice at home. The secret is “Everything is up
to your heart; make a habit out of it; move about; change the entire family; good
weight.” The researcher handed out the single dish manual/pamphlet “What to Know
about Food Exchange,” by Noppawan Piaseu et al (2009) for the project to develop the
potential of the Thai population, Faculty of Medicine, Ramathibodi Hospital, for the

group to read and practice accordingly at home. In addition, the researcher handed out
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schedules for visits, follow-up telephone calls and scheduled the risk group to be
evaluated after joining the experiment program.

Second Activities

Week 4: One-time visits to homes for follow-up evaluation (A; Assuring
Synergy and Sustainability). This was done to monitor the care behaviors and
practices of the family in the month preceding the activities. A period of no more than
sixty minutes was spent on visits to each family. The activity was carried out as
follows: Health behavior was assessed by using the behavior questionnaire for the
preceding month. Weight, waist circumference, BMI and blood sugar levels were
measured. The risk group was to compare the evaluation results from Time 1, inquire
about issues and obstacles and evaluate family practices. The families were provided
with opportunities to share knowledge and deficient areas were reinforced.
Recommendations were provided, and examples of good behaviors practiced by the
families were raised. Corrections were made only in cases or families with problems.
Support and praise were given to motivate the group to practice proper behaviors
along with the family to maintain healthy behavior.

Third and fourth Activities

Weeks 8, 11 - Follow-up phone calls to monitory assessment results (A;
Assuring synergy and sustainability). The researcher called the risk group, focusing
on speaking to the caregivers to follow-up on joint planning to modify health
behaviors and problems, offer encouragement, allow opportunities for questioning,
and schedule the next follow-up call, taking approximately 15-20 minutes per family.

4. Post-test data collection

Week 12 - Performed evaluation on post-test results, namely, measuring
weight, waist circumference, BMI and blood sugar level and comparison of evaluation
results between pre- and post-test for the risk group and the caregiver to see the
change due to the modification in health behaviors, asked questions regarding
problems and barriers in practice to build encouragement, offered verbal compliments
and instilled confidence for the health behaviors to be adopted by the risk group. Next,
the researcher thanked the participants and closed the research study with the risk

groups.
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Control Group

The control group received normal nursing care from the SakonNakhon
Municipality Public Health Service Center as well as received manual documents that
were similar to those of the experimental group. After the test, the researcher
explained the results and made recommendations for the control group to have proper
health behavior modification. Then the researcher thanked the control group and

concluded the research.

Data Analysis

The data collected in the research was analyzed with a computer program
package. Data is presented in the form of descriptive statistics. The demographic data
from the sample group was analyzed to obtain percentages, means and standard
deviation. Paired t-test was used to compare health behaviors to prevent Type II
diabetes mellitus in the experimental group before and after the experiment at Week 4.
Independent t-test was used to compare health behaviors for the prevention of Type 11
diabetes mellitus between the experimental and control groups at Week 4 after the
experiment. Repeated Measure ANOVA was used to analyze nutritional status (BMI,
waist circumference ) and blood sugar levels between the experimental and control

groups pre- and post-experiment at Week 4 and Week 12.

Research Findings

The present study was a quasi-experimental research conducted with the
objective of studying the effects of the Family Participation/Involvement Program
using RAMA model on health behavior, nutritional status and blood sugar levels of
the risk group in the community. The results of the data analysis are as follows:

1. Demographic Data

The sample group studied in the present study was composed of 60 people
categorized as being at risk for Type II diabetes mellitus. The sample group was
divided into 30 people in the control group and 30 in the experimental group with

main caregiver. The research found that the majority of both groups were females aged
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from 41-60 years with mean ages of 52.56 years and 51.53 years for the control and
experimental groups, respectively. The majority of the sample group was married, had
completed primary school education and was composed of farmers. The highest
income for both groups ranged below five thousand baht per month. The majority of
both groups did not consume alcohol, and 96.70 percent of the control group did not
smoke, while none of the experimental group smoked. Up to 46.70 percent of the
control group (n=14) had chronic illnesses with hypertension found to be the most
prevalent illness (42.86%), followed by hyperlipidemia (28.58%), whereas up to 56.70
percent of the experimental group (n=17) had chronic illnesses with hypertension
being the most prevalent (47.06%), followed by knee pain (23.53%). Furthermore, up
to 30.0 percent of the control group had a history of family members with Type II
diabetes mellitus in which parents (55.55%) and siblings (44.45%) were found to have
Type II diabetes mellitus, while up to 40.0 percent of the experimental group had a
history of a family member with Type II diabetes mellitus in which parents (66.67)
and siblings (33.30%) were also found to have Type II diabetes mellitus.

2. Data on Nutritional Status

For data on the nutritional status of the control and experimental groups,
mean BMI was 28.96 kg/m® and 27.68 kg/m’, respectively, mean waist
circumference was 92.36 centimeters and 90.36 centimeters, respectively, mean blood
sugar level was 108.97 mg/dL and 109.57 mg/dL, respectively.

3. Demographic Data for the Family Caregivers of the experimental
group

The majority of the relatives or caregivers of the 30 samples in the
experimental group were females (83.73%) aged from 20-40 years with a mean age =
39.03 years. The majority of the relatives in the experimental group was married, had
completed high-school levels of education and above. Over half of the relatives in the
experimental group were offspring (56.70%), followed by spouses (20.00%) and had
been living together for 7-48 years with a mean = 29.67 years. Furthermore, all
caregiver relatives played roles in caring for the sample group on food preparations
and caring the samples when sick. Caregiver relatives motivated the sample group to
exercise (73.30%), listened to problems when samples were unhappy (70.00%) and

took the samples to participate in relaxing activities (56.70%). The occupation for over
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half of the relatives of the sample group was freelance work and trade with incomes of
5,000-10,000 baht per month. The majority of the relatives in the sample group had no
chronic diseases, while relatives with chronic diseases had hypertension,
hyperlipidemia, diabetes mellitus and asthma.

4. Research Hypothesis Data

Hypothesis 1 — At Week 4, the health behaviors of the experimental
group following receipt of the Family Participation/Involvement Program based
on the RAMA Model will be higher than pre-experiment scores and scores of the
control group.

The results of the comparison of the mean overall health behavior scores
of the experimental group pre- and post-experiment at Week 4 showed the overall
mean health behavior score post-experiment to be higher than the pre-experiment

score with statistical significance (p<.001). (Table 1)

Table 1: Comparison of the mean health behavior score of the experimental group

pre- and post-experiment at Week 4 made with the Paired t-test statistics (n=30).

Score pre-test post-test
Health behavior
Range min-max Mean S.D. min-max mean S.D. t p
Food behaviors 0-60 20-40 28.46 5.06 28-47 39.20 4.63 -12.69 <001
Exercise behaviors 0-32 13-24 18.16 2.58 16-29 2227 2.56 -8.75 <.001
Relaxation behaviors 0-44 15-34 24.03  5.49 22-40 31.03 3.59 -10.67  <.001
Overall health behaviors 0-136  55-88 70.66  7.47 77-113 92.50 7.02 -17.42 <001

The results of the comparison of the mean overall health behavior scores
between the experimental group and the control group at Week 4 showed the overall
mean health behavior score of the experimental group to be higher than that of the

control group with statistical significance (p<.001). (Table 2)
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Table 2: Comparison of the mean health behavior score of score between the
experimental group and the control group at Week 4 made with the Independent t-test

statistics (N=60).

Control group experimental group
Health behavior Score (n=30) (n=30) t p
Range Min- Mean S.D. Min- Mean S.D.
Max Max
Food behaviors 0-60 20-40 29.27 5.15 28-47 39.20 525 1739 <.001
Exercise behaviors 0-32 14-23 18.77 2.62 16-29 22.27 2.87 4093 <.001
Relaxation behaviors 0-44 15-32 25.47 3.98 22-40 31.03 443 5.11 <.001
Overall health behaviors 0-136 59-92 73.50 8.63 77-113  92.50 10.1  7.79 <.001

Hypothesis 2 - At Weeks 4 and 12, the nutritional status (BMI, waist
circumference) and blood sugar level of the experimental group following receipt
of the Family Participation/Involvement Program based on the RAMA Model
will be lower than pre-test scores and scores of the control group.

The researcher tested the research hypothesis as follows:

1. The researcher compared the mean pre- and post-test BMI scores of
the control and experimental group at Week 4 and 12 using Two-Way Repeated
Measure ANOVA (N=60)

Comparison results on the differences in the mean BMI scores between
the experimental group provided with the Family Participation/Involvement Program
based on the RAMA Model and the control group that received routine nursing care
pre- and post-experiment at Week 4 and Week 12 show the Family Participation
/Involvement Program based on the RAMA Model to have influence on BMI with
statistical significance (F; 53=12.363; p=.001).

According to the findings, the duration of participation in the Family
Participation/Involvement Program based on the RAMA Model (pre- and post-test at
Weeks 4 and 12) influence the decline of BMI with statistical significance (F; ies,
67.638=8.307; p= .004), and interaction during the Family Participation/Involvement
Program based on the RAMA Model and measuring time affected the decline of BMI
with statistical significance (F 166, 67.633=80.617; p<.001). (Table 3)

According to the analysis of the differences in mean BMI with the
Bonferroni Method, the sample group's post-test mean BMI at Weeks 4 and 12
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declined from the pre-test scores with statistical significance (p < .05), and the post-
test mean BMI at Week 12 decreased from the score at Week 4 post-test with
statistical significance (p < .05) (Table 4).

Table 3 - Comparison of the mean pre- and post-test BMI scores of the experimental
group (n=30) and control group (n=30) at Weeks 4 and 12 using Two-Way Repeated
Measure ANOVA

Source of SS df MS F p

variance

between subject

group 244.254 1 244.254 12.363" .001
errorl 1145.933 58 19.757

with subject
time 4.866 1.166 4.173 8.307" .004
group*time 47.227 1.166 40.495 80.617° <.001
error2 33.975 67.638 502

"Results are reported using Greenhouse’s Geisser

Table 4 - Comparison of the mean pre- and post-test BMI scores of the experimental
group (n=30) and the control group, which did not receive the program, (n=30) at

Weeks 4 and 12 in pairs Bonferroni

Time Pre-Test Post-Test at Week  Post-Test at Week
(mean) (28.32) 4 (28.16) 12 (27.92)
Post-Test at Week 12 (27.92)  -.400* -.240% -
Post-Test at Week 4 (28.16) -.161%* - -

*p<.05

2. Two-Way Repeated Measure ANOVA (N=60) comparison between
the differences in the mean waist circumference between the control and the
experimental groups pre- and post-test at Weeks 4 and 12

The Family Participation/Involvement Program based on the RAMA

Model influence waist circumference with statistical significance (F;ss= 4.374;
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p=-041), duration of participation in the Family Participation/Involvement Program
based on the RAMA Model influences decrease in waist circumference with statistical
significance (Fi1g4, 63.681=7.947; p=.004) and the interaction in the program and
measuring time affects decrease in waist circumference with statistical significance
(F1.184,68.681=92.398 ; p<.001) (Table 5).

When comparing the differences in mean waist circumference of both
groups in pairs using the Bonferroni Method, the post-test mean waist circumference
at Week 12 decreased from pre-test scores with statistical significance (p< .05), and
post-test mean waist circumference at Week 12 decreased from the post-test scores at
Week 4 with statistical significance (p< .05). However, post-test mean waist
circumference at Week 4 and pre-test had no difference with statistical significance (p

> .05) (Table 6).

Table 5 — Comparison of the mean pre- and post-test waist circumference scores of
the experimental group (n=30) and control group (n=30) at Weeks 4 and 12 using
Two-Way Repeated Measure ANOVA

Source of variance SS df MS F p
between subject
group 736.089 1 736.089 4.374° .041
errorl 9761.778 58 168.307
with subject
time 17.733 1.184 14.976 7.947° .004
group*time 206.178 1.184 174.114 92.398* <.001
error2 129.422 68.681 1.884

"Results are reported using Greenhouse’s Geisser
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Table 6- Comparison of the mean pre- and post-test waist circumference scores of the
experimental group (n=30) and the control group, which that did not receive the

program, (n=30) at Weeks 4 and 12 in pairs Bonferroni.

Time Pre-Test Post-Test at Post-Test at
(mean) (91.367) Week4 (91.200) Week12 (90.633)
Post-Test at Week 12 (90.633)  -.733* -.567* -
Post-Test at Week 4 (91.200) -.167 - -
*(p<.05)

3. Two-Way Repeated Measure ANOVA Comparison between the
differences in mean blood sugar levels between the control and experimental
groups pre-test and post-test at Week 4 and Week 12 post-test (N=60)

The Family Participation/Involvement Program based on the RAMA
Model have influence on blood sugar levels with statistical significance (F» ss= 17.439;
p<.001), and participation duration in the Family Participation/Involvement Program
based on the RAMA Model (pre- and post-test at Weeks 4 and 12) had influence on
the decline of blood sugar levels with statistical significance (F2116=11.979; p<.001),
and interaction during the Family Participation/Involvement Program based on the
RAMA Model and measuring time affected the decline of blood sugar levels with
statistical significance (F,,116=29.358; p<.001). (Table 7).

When comparing mean blood sugar scores of both groups in pairs using
the Bonferroni Method, the mean blood sugar scores post-test at Week 12 decreased
from the pre-test scores with statistical significance (p<.05) and the mean blood sugar
scores post-test at Week 4 were found to have decreased from the pre-test scores with
statistical significance (p <.05) . However, the mean blood sugar scores post-test at
Week 4 were no different from the post-test scores at Week 12 with statistical

significance (p>.05) (Table 8).
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Table 7 Comparison of the mean pre- and post-test blood sugar scores of the
experimental group (n=30) and control group (n=30) at Weeks 4 and 12 using Two-
Way Repeated Measure ANOVA

Source of SS df MS F p

variance

between subject

group 3108.356 1 3108.356 17.439 <.001
errorl 10337.978 58 178.241

with subject
time 1087.033 2 543.517 11.979 <.001
group*time 2705.211 2 1352.606 29.358 <.001
error2 5344.422 116 46.073

Table 8 - Comparison of the mean pre- and post-test blood sugar scores of the
experimental group (n=30) and the control group, which did not receive the program,

(n=30) at Weeks 4 and 12 in pairs Bonferroni.

Time Pre-Test Post-Test at Post-Test at
(mean) (109.267) Week 4 (103.650) Week 12(104.583)
Post-Test at Week 12 (104.583) -4.683* -.933 -
Post-Test at Week 4 (103.650)  -5.617* - -

*p<.05

When comparing mean BMI scores in the experimental group, it was
found that the experimental group’s mean BMI scores post-participation in the Family
Participation/Involvement Program based on the RAMA Model at Week 4 is lower
than the pre-test scores with statistical significance (M.D. =.506, p<.001), at Week 12
is lower than the pre-test scores with statistical significance (M.D. =1.167, p<.001),
and the experimental group’s mean BMI score post-participation in the program at
Week 12 is lower than the mean BMI score at Week 4 with statistical significance
(M.D. =1.112, p<.001) (Table 9).

As for the mean waist circumference scores of the experimental group, it

was found that the experimental group’s mean waist circumference score post-
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participation in the program at Week 4 post-participation in the program was lower
than the pre-test scores with statistical significance (M.D. = .733, p<.001), the
experimental group’s mean waist circumference scores at Week 12 was lower than the
pre-test scores with statistical significance (M.D. = 3.233, p<.001), and the
experimental group’s mean waist circumference scores at Week 12 decreased from the
mean waist circumference scores at Week 4 post-test with statistical significance
(M.D.=2.500, p<.001). (Table 9).

Furthermore, the mean post-program participation blood sugar level of the
experimental group at Week 4 is lower than the pre-test score with statistical
significance (M.D. = 9.533, p < .001), the experimental group’s mean blood sugar
level scores at Week 12 was lower than the pre-test scores with statistical significance
(M.D. = 14.133, p<.001) and the experimental group’s mean blood sugar level at
Week 12 decreased from the mean blood sugar level at Week 4 post-test with
statistical significance (M.D.=4.633, p<.01). (Table 9).

Table 9 — Changes in Nutritional Status (BMI and Waist circumference ) and Blood
sugar Levels of the Experimental Group Pre-Test and Post-Test at Week 4 and 12

Differences in Mean p-value
Variable
M&2) MH&E) @&B) M&2 O1H&E) @&
BMI
M.D. .506 1.617 1.112 <.001 <.001 <.001
S.D. 1.45 .057 118
Waist circumference
M.D. 733 3.233 2.500 <.001 <.001 <.001
S.D. .095 252 208
Blood Glucose Level
M.D. 9.533 14.133 4.633 <.001 <.001 <.01

S.D. 1.348 1.251 1.427
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Discussion

According to the hypothesis testing on the effects of the Family
Participation /Involvement Program based on the RAMA Model on health behavior
modification, nutritional status and blood sugar level for people in groups at risk for
Type II diabetes mellitus in communities, it appeared that at Week 4 following the
Family Participation/Involvement Program based on the RAMA Model the
experimental group's scores for diabetic prevention behaviors were higher than the
pre-test scores and better than the control group's scores. Their nutrition condition
(BMI and waist circumference) and blood glucose level at Weeks 4 and 12 lower than
the pre-test and lower than the control group, thereby indicating that the Family
Participation /Involvement Program based on the RAMA Model from the integration
of Friedman's concept of family participation and the RAMA model of the
Development Potential of Thai People Project, Faculty of Medical Science,
Ramathibodi Hospital, Mahidol University for use as the driving mechanism for the
health behavior modification of the diabetic risk group by starting at the personal and
family levels, letting the family participate in assessing the family's health behaviors
and planning modification in order to modify health behaviors for concurrence with
lifestyles and living conditions, the provision of encouragement, support and advice, to
stimulate the execution of planning, care provision, assistance, making decisions and
evaluating in order to change to a suitable life plan or daily routine (Friedman, 1997).
Hence, the risk group and family gained new knowledge, had better attitudes and
improved patient-care behaviors, and understood the problems occurring. Thus, the
risk group's health behaviors consistently improved, which was evident following the
good scores following the test of the experimental group's scores on diabetic
prevention behaviors, reduced blood sugar levels and improved nutritional status with
smaller BMI and waist circumference. Although the decline in BMI and waist

circumference only slight, a normal level could be reached with continued practice.
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Limitations

1. There might be other factors influencing the practice of Type II diabetes
mellitus prevention behaviors such as existing chronic diseases, receipt of close care
from nurses or doctors, and the caregiver's diabetic status. These factors could cause
the risk group to have awareness and realize the importance of practicing proper health
behavior even more.

2. The present study was conducted on subjects aged over 60 years without
prior mental status evaluation and cognitive impairment assessment.

3. Due to the purposive sampling of the sample group in this study, the

findings are only capable of referencing populations with similar characteristics.

Recommendations

1. Nursing Practice

According to the findings, the Family Participation/Involvement Program
based on the RAMA Model helped promote the capacity of family members and the
risk group, making them knowledgeable about Type II diabetes mellitus and how to
avoid risk factors by having the family taking part in planning with the risk group in
order to help the risk group develop health behaviors that sustainably prevent Type 11
diabetes as well as reduce the rate of occurrence of the disease, resulting in good intra
familial relationships. Furthermore, the program promoted the role of community
health nursing practitioners in performing active practice to promote the building of
suitable health behaviors for other family members in the areas under their
responsibility. It could also help create a guideline for other community health centers
in applying the program to risk groups for other chronic diseases in the community.

2. Nursing Policy

The Family Participation/Involvement Program based on the RAMA
Model for the prevention of Type II diabetes mellitus should be used to set up an
integrated family health care system in order to promote Ministry of Public Health
policy under the 2011-2020 Strategic Health Plan for Thais in order as a driving
mechanism for participation from all sectors involved, namely, at personal, family,

community, social and national levels, thereby promoting public participation in
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building health the Thai way and following up on consistently providing health care
for the people in the local areas in order to reduce risk factors. Having good health
also fulfills the requirements of Ministry of Public Health policy.

3. Nursing Education

Training should be provided to the staff of the public health service
centers, community health network and centers as well as nursing students for the
purpose of studying the Family Participation/Involvement Program based on the
RAMA Model for application in active practice to suit the context of local areas with
family-centered care of members with health problems in order to develop skills in
caring for one another for sustainable good health.

4. Nursing Research

Studies should be conducted to follow up on the health behavior
modification of the risk group on an annual basis following the ending of the Family
Participation/Involvement Program based on the RAMA Model in order to study the
existence of the practice of health behaviors and the knowledge of the risk group and
family caregivers on Type II diabetes mellitus prevention. Studies should also be
conducted on health behaviors and participation in various areas by family members in
order to find a type of family participation that is suitable for the local areas.
Moreover, the aforementioned studies should be further expanded to cover other types
of risk groups.

5. The findings revealed that the sample group had various types of
exercise with different effects on weight control. In future research, the type and
duration of the exercise should be specified in the same manner. The duration of
education took one day, covering a large volume of content. The contents should be
separated into topics and each topic should be taught on a different day. In addition,
the instructions should be provided for family caregivers, while community leaders
should be encouraged to participate in forming a network and gaining sustainable

types of participative health care for application in the community setting.
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