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Food Consumption and A1C in Patients with Type 2 Diabetes...

Abstract

This descriptive study is to compare personal characteristics and food consumption of
type 2 diabetic patients with A1C <7% and A1C 27% in Nakhon Si Thammarat province.
The 346 samples were recruited from 3 community hospitals with the highest number of
diabetic patients in the province were randomized in the diabetes clinic of the community
hospitals by simple sampling method. The instruments used were a characteristics questionnaire
and a food frequency questionnaire (FFQ). Data were analyzed with descriptive statistics,
Chi-square, and Mann-Whitney U test. The results showed that patients were female 76.60%
the mean age was 60.41 years (S.D. = 11.00), and having A1C <7% were 33.80%. Two groups
of diabetes patients had statistically significantly different occupations, BMI, waist circumference,
and sedentary behavior (p-value < 0.050). The foods that are regularly consumed were rice,
rice noodle, instant coffee and soy milk, fish and pork, and cooked vegetable as soup or
eaten with chili paste. The food types that both groups consumed statistically significant
differences. The food types that were differently consumed by the two groups were pork
curry, oil/crackling, and boiled beans (p-value < 0.050). Moreover, it is recommended that
diabetic patients should control their food consumption by reducing starchy foods, instant

coffee, oily pork, and adding more fiber foods.

Keywords: Food consumption, A1C, Type 2 diabetes
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Table 1 Characteristics of T2DM participants (n = 346)

< 40 years 9 (2.60%)

40 - 60 years 158 (45.70%)
61 - 80 years 165 (47.70%)
> 80 years 14 (4.00%)

Mean + S.D. (Min: Max)

2(1.71%)
45 (38.80%)
63 (53.85%)
6 (5.13%)

60.41 + 11.00 (34: 89)

7 (3.06%)
113 (48.91%)
102 (44.54%)
8 (3.49%)

Characteristics Total ALC <T% ALC =T % x> p-value
(n = 346) (n = 116) (n = 230)
Sex 338  0.660
Male 81(23.40%) 34 (29.30%) 47 (20.40%)
Female 265 (6.60%) 82 (70.70%) 183 (79.60%)
Age (Years) 447  0.215
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Table 1 Characteristics of T2DM participants (n = 346) (Continued)

Characteristics Total ALC <T% ALC 2T % x> p-value
(n = 346) (n =116) (n = 230)
Education 0.63 0.889
IUiterate 11 (3.18% ) 4 (3.40%) 7 (3.00%)
Primary school 265 (76.59%)  88(75.90%) 177(77.00%)
Secondary school/ 58 (16.76% )  21(18.10%) 37 (16.10%)
Diploma
Bachelor/Master 12 (3.47%) 3 (2.60%) 9 (3.90%)
Income (Baht) 0.67 0.713
<3,000 109 (31.60%) 40 (34.50%) 69 (30.10%)
3,001-10,000 62 (47.00% ) 52 (44.80%) 110 (48.00%)
>10,001 74(21.40% ) 24 (20.70%) 50 (21.90%)
Mean + S.D. (Min: Max)  8246.20 + 8933.70 (600: 70,000)
Religion 4.13  0.127
Buddhist 338 (97.70%) 116 (100.00) 222 (96.50%)
Christ 4(1.20% ) (0.00) 4 (1.70%)
Istam 4(1.20% ) (0.00) 4 (1.70%)
Occupation 21.58 0.001
No career 72 (20.80%) 25(21.60%) 47 (20.40%)
Gardener 152 (3.90%) 68 (58.60%) 84 (36.50%)
Merchant 52(15.03% ) 7 (6.00%) 45 (19.60%)
Employee 70 (20.24%) 16 (13.80) % 54 (23.50%)
BMI (kg/m?) 11.20 0.010
Underweight 12 (3.50% ) 4 (3.40%) 8 (3.50%)
Normal weight 90 (26.00% ) 42 (36.20%) 48 (20.90%)
Over weight 72(20.80% ) 25(21.60%) 47 (20.40%)
Obesity 172 (49.70%) 45 (38.80%) 127 (55.20%)
Mean + S.D. (Min: Max)  25.50 + 4.50 (16.50: 42.20)
Waist circumference (Cms) 13.22  <0.001

Normal

Abnormal

Mean + S.D. (Min: Max)

100 (28.90%)
246 (71.10%)

48 (41.40%)
68 (58.60%)

87.90 + 9.80 (35: 120)

52 (22.60%)
178 (77.40%)
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Table 1 Characteristics of T2DM participants (n = 346) (Continued)

Characteristics Total ALC <% ALC =T % x> p-value
(n = 346) (n = 116) (n = 230)
Duration of illness (Years) 0.38 0534
<10 years 241 (69.65%) 83 (71.50%) 158 (68.69%)
>10 years 105 (30.35%) 33 (28.50%) 72 (31.31%)
Mean + S.D. (Min: Max)  7.40 + 6.10 (1: 36)
Sedentary behavior (SB) 9.22  0.010
No - SB >2 hours 140 (40.60%) 34 (29.06%) 106 (46.29%)

Sometimes SB >2 hours 156 (45.20%) 62 (52.99%) 94 (41.05%)
Everyday SB >2 hours 49 (14.20%) 20 (17.95%) 29 (12.66%)

Chi-square p-value < 0.050

N5USINARIMNSURIUIBUIMINUINAT 2 vigune DR wag Widu/ninvy eegnsdidudfny
wuhwinownsiuslnavesithena 2 nau @nllvg)  n19adid (p-value < 0.050) Aauanslunisan
Liunnsinaiu dmsuemnsiiuslaaunnseiu fe  (Table) 2

Table 2 Compared mean of food intake of T2DM patients with A1C<7% and A1C=7% (n = 346)

Food intake ALC<T% ALC=To z p-value
Mean SD Mean SD
Rice, flour, and beverages
Rice 4.83 0.73 491 0.46 -1.30 0.191
Chinese noodle 2.48 1.01 2.49 0.96 -0.10 0.920
Sticky rice 2.08 1.00 2.19 0.99 -0.97 0.332
Noodles 1.82 0.96 1.77 0.88 -0.19 0.842
Sweeten beverage 0.80 1.33 0.83 1.21 -0.76 0.445
Coffee 2.09 2.30 2.00 2.30 -0.36 0.716
Meat, eggs, and milk
Fish curry 2.84 1.53 2.85 1.42 -0.10 0.916
Fried fish 1.73 1.16 1.89 1.24 -1.09 0.274
Pork Curry 2.14 1.12 2.45 1.14 -2.42 0.015
Cooked shrimp 1.65 0.83 1.53 0.81 -1.50 0.134
Fried chicken 0.81 0.90 0.86 1.29 -0.04 0.963
Omelet 2.06 1.22 1.98 1.24 -0.58 0.556
Boiled egg 2.07 1.60 2.30 1.56 -1.27 0.203
Fresh milk 1.84 1.78 1.79 1.80 -0.28 0.774
Soy milk 1.90 1.44 1.94 1.42 -0.28 0.779
Boiled beans 1.64 1.29 1.28 1.24 -2.51 0.012
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Table 2 Compared mean of food intake of T2DM patients with A1C<7% and A1C=7% (n = 346)

(Continued)
Food intake ALC<T% ALC=To z p-value
Mean SD Mean SD
Cooked oil
Coconut milk 2.72 0.80 2.57 0.84 -1.66 0.097
Soybean oil 1.91 1.52 2.06 1.54 -1.00 0.316
Palm oil 1.23 1.60 1.19 1.47 -0.01 0.968
Pork oil 0.88 1.25 0.60 1.03 -2.16 0.031
Veggies and fruits
Cucumber 2.62 1.33 2.80 1.27 -1.21 0.226
Lentils 222 1.31 2.36 1.34 -0.82 0.410
Water spinach 2.22 1.35 2.25 1.28 -0.21 0.829
Egeplant 1.37 1.66 1.37 1.72 -0.07 0.939
Mango 1.84 1.33 1.87 1.31 -0.18 0.853
Banana 1.57 0.89 1.72 0.95 -1.46 0.143
Guava 1.28 1.44 1.10 1.38 -1.13 0.257
Rose apple 1.23 1.47 1.38 1.43 -1.02 0.306
Dragon fruit 1.05 1.35 1.14 1.31 -0.61 0.537
Apple 0.81 1.29 0.85 1.26 -0.18 0.850
Traditional foods
Kaeng Liang (Vegetable soup)  3.10 1.23 3.00 1.18 -1.07 0.283
Chili paste 2.95 1.04 2.98 1.11 -0.17 0.860
Salted fish 1.94 1.39 1.79 1.30 -1.09 0.275

Mann-Whitney U test p-value < 0.050

anUsIuNa
anwardIuYARAYeIUIBLUIMITUNEY

Freghanuin dwlnaifumands sveznand

1¢sun1sidadeinduiuimiu wie 7.44 3

donndaeun1sAnwIves quien e

wa
Ahmad et al®? fiwudn e Sanuduiudiu
isﬁufwmaamﬂwﬁamImaﬁjﬂammmmmmajq
ansmuAusziuthmaludesldtioan ey
waznudnngudieg1dulngiidviianieiu

23 kg/m’ uagdiuame lngnaufiaiuauiina

Health Sci J Thai 2022 January - March; 4(1): 86-97.

LildsinngduamannnitegdidudAgymedia
(p -value <0.001) @anAdodfvaLLRAFIULAY
nsfnwesensia fndu uwavane™ fadu
wethefidau viliesosesluudugiu Vil
F3uBugAumas Tyrosine kinase Tundnuiioana
ﬂ@IﬂﬁlﬁJﬁﬁMiﬂLﬂﬁ&JuL{Ju Glucose-6-phosphate
wagidulnalaudely udasdsuduuanin
uagziing Kreb’s cycle toasmdsnu AnauRaUnd
yosmarangylusiurinlndnsalviuazauluwad

warasveuyadaszduludunsesamwad s19ne

105



106

n1suslaramsuazauinnaszanlufonvasdUlsiuivnuian 2...

USUrnwglagMaiun1sMasdugay 3an15mad

a a

auﬁgauﬁmﬂmf’rdﬂaﬁaztﬁmﬁumwmaﬂdauﬁ
finngmsvhaurenuiuwadidon fudu
suduranedadudadudrdgiigadiviliiia
TsAummu uagmNAINIaMUALSER UL

UDNINUUGINUINITUTENDUDITN

Tuiden

v a v 5 & v
vowthermmuiimuaussiuihmaludenllld
UFTNBUDITN LNWASNS SUIN BaY AN FINUN
Auvaineuvsenaan i ileuny 1n3esns

o W

°o = = S o = 1o 4
yide nMuldnsiagy visetdnau lngwedvinly

e

N o o

Amaalin1svinanuundy wasiingdnssuilosils

e-

i 2 Pl annninguiinsuaunale eend

o [

vdnAYM9ans (p-value <0.010) aoAAFBIU

£

2y 2

auAgIuLaN1sAnwIvesa il Asununsg®

v '
o N

itlonalloswnane@netinaiuie diulgsos
e wazdUheiumudnlnghdumandgdin

a 1

Andmsvhedu fedunmseenidnisegud

)

P

L d‘ L L2 o 4
T\Nlli%W'Uﬂ’lﬁLﬂaGUVLW’JBQGLUﬁgﬂUU']UﬂaNVHSLM

a o 4

ANTENANY WA UL
yilao1m1sivilan wuite gy
aslulainsn Aftreiumauiudsznudu
Usgditan Ao 410 dramiler vundu meiden
audduLazveuRunudasuidundn e
ldfimuuanarsed1afidedrAgnicaiala
denAReItuANYAZIU (p-value <0.050) U
#9AAADINUNANTIANYIYEY gHY Wulhuay
Tuniia wasimi®” Anuindthsiummuazslag
91MINGuUATIUlEIATNUINATIAUABINITVRY
$19mesdsmareseduiiaialunszuaiden
uenInHuiengufes e moURLd IMEDY
naznundagy esanlsifisavanu Javila
dlafndnilsihiaanauuasidegunin vl
laanansomuausziutinald aonadesiunis

Anw1ved 1571500 Un9senuun wazane®

LAy
& Hheici ©9) &Hova A PR
NIANWIVDY Bilbeisi et al.”” INUNNIAULATDINU

1 N 2 TusiedUaiagyililianunsaniuay

svduialudonld nsuslaromsnguiie
dnd W‘Udﬂé’ﬂwmm’mdaﬂmﬁ%u’%‘lmLﬁaﬂm
Hundn uagiivslnadonyuarlithsundlena
aradunsedmiaunseisssusveglndnzia
Uandamldienaziisaignnin
othdlsfimunguitlianansonuauthmaly
Fonld vilnadlonysnnnituardnlngdy
wgawu%uamﬁuimaﬁwmﬁ’]Lﬂmmam dusu
naulasiuwuth ndushegeisaoinguaylihiu
fumies thiuundy waneilumsugsemnslal
WANFaNY LLG\"WU’hﬂejuﬁmw;mxé’uﬁ’]maiu
Fonldtivumuagnnuiligsomnannn
agiifudAyn1sadifaenadesivauyigiy
(p-value <0.050) NM3U3tnABIMSHN WuEUIe
wwudiulngdeuuslardngn muaLugin
yoadmihiigun Tiun wann e fhd
wazuile mua1aU lnednunugsluwnades vie
uslnafudman slvinguiihenmmuiilsiasn
uusziimaludenld finsuslaa dnannnd
nauausziutaaluienld aeandosiunis

Anwves Usennsel alanes

fosan fndjs uzide
thafiuslevlussilndloe s uasduinfiutu
fi¥uuszmuiuan 5 Susuusn liun fde ugse
Jun nszne uzsriu wawdnds dunsuilan
waldl ﬁﬂaal:uwmmﬁiﬂmmamammzé’uﬁwma
Tudeald dlwgveusuussmunaliiifisamu
Idun wzhaan wagndae audiu Sediandeil

¥ana (Glycemic index) qqﬁﬂﬁﬁgwmwat,%'wq
nszuddenegesanda dwaldseduiiana
Tuﬁamqqﬁu““ dndunalififisalyimnunuin
dluajuslnanss wuy uiasfang wazueuda
aradunszdUisiumiu aglasuduugiinues
Sutiunnidminiidesnsudlnanaliitlinu
Atreuvudsilenuilon szAnindunald

Livmusaranunsanivansyiviinaludenls

Health Sci J Thai 2022 January - March; 4(1): 86-97.



Food Consumption and A1C in Patients with Type 2 Diabetes...

A3UNaN1337Y

nmsdnmafsiinuigtasummudion
sefuthmaluidenldfifiesdosas 33.80 Tny
wunguiilidannsaaueusziuiaalddan
Atiunan1eu1nnin 23.00 kg/m’ lduUTaULLAY
wagingAnssudostafu 2 v wnndngui
AuANszRuTnIalFoiTeddyneads
(p-value <0.050) waziflowUSsuifisuriinens
Auslnavesasanguwuindrulvlaiunnsng us
fhumuiiliansamuguseiuinalu
Foald Fuusgmuitmin vuudu meden
uazreUALNUNASagUsNnA LagilruAnsns
Tunsuslnaunany Sadu uaztndu/mmyesns
TudnAtynn9ada (p-value <0.050)

Torauowurlumaihlulduaznsiiide

1) Tumsquagdrsiumnuiiuguanais
wugthifthowmniuviad 2 auauanzédu
asma wazanmsuilnathamdes yusdu meiden
uaznundSagy sassemsilindanug
1A wnavy thifw/ninuy uazdaaiunisuilon
Fnwagnalilaivanu Weliawnsamuauszdu
thanaluden

2) maiiteadiiely msvinidedmaaes
Tagldlusunsuyemsfivnzauuazaonados
fuuFunvesituiiniald vesfthelsnumnud
mueussuinaludenlals

LONET81984

1. World Health Organization.
Noncommunicable diseases. [Internet]. 2018.
[cited in 1 August, 2020]. Available from:
https://www. who.int/news-room/fact-
sheets/detail/noncommunicable-diseases.

2. International Diabetes Federation. IDF
Diabetes Atlas®" Edition. [Internet]. 2019
[cited in 15 March, 2019]. Available from:

https://www.idf.org/e-library/epidemiology
research/diabetesatlas/134-idf-diabetes-
atlas-8th-edition.html.

. Hfocus. Prevalence of diabetes mellitus in

Thailand. [Internet]. 2020 [cited in 15
March, 2020]. Available from: https://www.
hfocus.org/content2019/11/18031. (in Thai).

. Health Data Center Nakhon Sri Thammarat

Rate of registered diabetic patients who
received service region 11, Nakhon Sri
Thammarat province. [Internet]. 2020.
[cited on 28 February, 2020]. Available
from: 19. https://nrt.hdc.moph.go.th/hdc/
main/index_pk.php (In Thai).

. Zheng Y, Ley SH, Hu FB. Global etiology

and epidemiology of type 2 diabetes mellitus
and its complications. Nature Reviews

Endocrinology 2018; 14(2): 88-98.

. Kanjanapibulwong A, Khamwangsanga P,

Kaewtha S. Report situation of NCDs, diabetes,
high blood pressure and related factors 2019.
Publishing House Graphic and Design.
Epidemiological Technology Group and
community measures Division of Non
-Communicable Disease, Department of
Diseases Control, Ministry of Public Health;
2020. (In Thai).

. Pradidthaprecha A, Muktabhant B. Dietary

Factors Affecting Type 2 Diabetes Mellitus
in People of Naklang District, Nongbualumpho
Province. KKU Res J (GS).014; 12(3): 61-69.
(In Thai).

. Diabetes Association of Thailand, 2017.

Clinical Practice Guideline for Diabetes:

Pathum Thani: Romyen Media; 2017. (In Thai).

Health Sci J Thai 2022 January - March; 4(1): 86-97. 107



n1suslaramsuazauinnaszanlufonvasdUlsiuivnuian 2...

10.

11.

12.

13.

14.

15.

Kieudee S, Saengrut B. Carbohydrate
consumption among uncontrolled type 2
diabetes mellitus patients in Diabetic Clinic
Maharaj Nakorn Chiang Mai Hospital.
Chiang Mai Med J 2020; 59(4: 227-39. (In Thai).
Thongoi C. Food consumption behavior
and nutritional status of type 2 diabetic
patients in Koh Samui Hospital, SuratThani
Province. Mahasarakham Hospital Journal
2017; 14: 11-22. (In Thai).

Kahn SE, Cooper ME, Prato SD. Pathophys-
iology and treatment of type 2 diabetes:
perspectives on the past, present, and
future. Lancet 2014; 383: 1068-83.
Bureau of Non - Communicable Disease,
Department of Disease Control Ministry of
Public Health. Diabetes world campaign
issue 2018. [Internet]. 2018 [cited in 16
February, 2019]. Available from: http://
www.thaincd.com/document/

Sroisong S. Self-Care Behavior among
Patients with Type 2 Diabetes Mellitus.
Journal of Disease and Health Risk DPC. 3
2020; 14(1): 35-47. (In Thai).
Tongpootorn P, Lowirakorn S. Food
Consumption of Diabetic Patients with
Uncontrolled Plasma Glucose Level at
Diabetic Clinic, Kut Chap Hospital, Udon
Thani Province. KKU J for Pub Health Res
2020; 13(1): 23-32. (In Thai).
Thammavongsa V, Muktabhant B. Dietary
intake and nutritional status of type 2
diabetics patients at Mahosot Hospital,
Vientiane Capital City, Lao PDR. Srinagarind
Med J. 2013; 28(1): 30-8. (In Thai).

16.

17.

18.

19.

20.

21.

22.

23.

108 Health Sci J Thai 2022 January - March; 4(1): 86-97.

Bureau of Non - Communicable Disease,
Department of Disease Control Ministry of
Public Health. Diabetes world campaign
issue 2018. [Internet]. 2018 [cited in 16
February, 2019]. Available from: http://
www.thaincd.com/document/

Diabetes Association of Thailand under the
Royal Patronage of Her Royal Highness
Princess Maha Chakri Sirindhorn Princess
Mother. Clinical practice guidelines for
diabetes 2017. Pathum Thani: Romyen
Media. 2017; 3: 21-41. (In Thai).

Health Data Center Nakhon Sri Thammarat
Rate of registered diabetic patients who
received service region 11, Nakhon Sri
Thammarat Province. [Internet]. [cited on
28 February, 2020]. Available from: https://
nrt.hdc.moph.go.th/hde/main/index_pk.php.
Daniel WW. Biostatics: Basic Concepts and
Methodology for the Health; 2010.
Boontaveeyuwat N. Validity of Food
Consumption and Nutrition Survey
Questionnaire for the National Health
Examination Survey IV, National Health
Examination Survey Office: Bangkok,
Thailand, 2008. (In Thai).

Tavakol M, Dennick R. Making sense of
Cronbach’s alpha. International journal of
medical education 2011; 2: 53-55. doi:
10.5116/ijme.4dfb.8dfd.

Siangdung S. Self - Care Behaviors of Patients
with Uncontrolled DM. The Southern
College Network Journal of Nursing and
Public Health 2017; 4(1):191-204. (In Thai).
Ahmad NS, Islahudin F, Paraidathathu T.



Food Consumption and A1C in Patients with Type 2 Diabetes...

24.

25.

26.

27.

28

29.

Factors associated with good glycemic
control among patients with type 2
diabetes mellitus. J Diabetes Investig 2014;
5(5): 563-569.

Rakchim A, Luekiatbundit S, Sangcharoen
W. Factors Affecting Control Blood sugar
levels in patients with type 2 diabetes, Pak
Phanange Hospital Nakhon Si Thammarat
Province. Group Pharmacy, Prince of Songkla
University 2018; Retrieved from https://
wjst.wu.ac.th/index.php/wuresearch/article
/view/5197/789.

Pradidthaprecha A, Muktabhant B. Dietary
Factors Affecting Type 2 Diabetes Mellitus
in People of Naklang District, Nongbualumpho
Province. KKU Res J (GS) 2012; 12(3): 61-69.
(In Thai).

Sirikaensine S. Health belief related to
blood glucose control among patients with
diabetes mellitus type 2 in Kut chick
Subdistrict, Mueang district, Nongbua lamphu
Province. Southeast Bangkok journal 2019;
5(1): 55-68. (In Thai).

Kieudee S, Saengrut B. Carbohydrate
consumption among uncontrolled type 2
diabetes mellitus patients in Diabetic Clinic
Maharaj Nakorn Chiang Mai Hospital.
Chiang Mai Med J. 2020; 59(4): 227-239.
(In Thai).

.Pachariyanon W, Kessomboon P, Suwan-

mola L, Hongwarin S, Puhern N. Factors
associated with poor control of diabetes
mellitus. Mahasarakham Hospital Journal
2018; 15(1): 118 - 127. (In Thai).

Bilbeisi AH, Hosseini S, Djafarian K.

Health Sci J Thai 2022 January - March; 4(1): 86-97.

Association of dietary patterns with
diabetes complications among type 2
diabetes patients in Gaza Strip, Palestine:
a cross sectional study. J Health Popul

Nutr 2017; 36(1): 1-11.

30.Sawatsr,i P. The Use of Herbs and

Indigenous Food Crop Behaviors for Blood
Glucose Reduction among Type 2
Diabetic Patients at Subdistrict Health
Promoting Hospital, Ongkharak Hospital
Network, Nakhonnayok Province. Journal
of Phrapokklao Nursing College 2015; 26(1):
35-47. (In Thai).

31.Vatanasuchart N. Rungrakthai R. Glycemic

index and glycemic load of fruits. Food
2016; 46(2): 25-34. (In Thai).

109



