a o o a th
msﬂs:ﬂgmmmma:mLauawamusmuﬂmm The 4" Annual Northeast Pharmacy Research Conference of 2012 n [
- &

; 1 -12 qumw"uﬁ’ 2555

PP-PP-048-KKU

“Pharmacy Profession in Harmony” th ATAINETANEAS UW1INENREUBULLA N
g

mwu,mn@i'mmamﬁ"lumsﬁ'@msmmjmmmsmamu;‘ntuaaﬂ

¥ - | dl 1 I'd
AILYATHAINNLALIAD LiJ’]‘Vi'J’]%'il?J\ﬂ‘YIEIEﬂ LL]J]J‘]J?%E!ﬂ@I

o
nNnanga
UNI: @T"nﬁmwLﬁﬂwiameml,ﬂum?aaﬁaumLLuuaaumuﬁmmsnﬁnmlﬁﬂum%‘aaﬁalumiﬁ@maomiummimam
wnuadnleluwml §ia miﬁﬂmﬁﬁf@qﬂszm&ﬁamaaumsﬂ”ﬂmaomjummsmummuaﬁmﬁﬂ@"’%ﬁmwm?}m@immwnu
povinsgluuudszandlunamousznds 3Bnsdns: duns@nmTienzfidainadaning Tiensdteoysaingu
ToyanauineIvaakainTagunIwiLay 13swemarsuasunt Jsniauanutu szwitadauanman w.e. 2550 {9 sway
W.¢. 2552 maa;\d}”m%’uu’%n'ﬁﬁﬁmﬂjzwm 35-75 1 Lﬁm]”agamwwmamiqummwmaa;&”l,iﬁ'uu%msﬂ%mmﬁsmi&uﬁmﬁﬁ
miﬁ'uﬁﬂﬁagamq LWET ANENLEUTELLN STHIANNY Anueulafia seutnmaludoanasenomsetnten 8 T, sreU
lasiulasndwalsduazszav luduiasdLeanalasiaasea ATUEIN ﬂ”@ﬁﬁﬁnﬁﬂ"uﬁﬂ"ﬁagaﬂ”\ma'n"l,ajﬂ‘mﬁauﬁ%avl@i”%'umﬁﬁadfﬂ
Piinzladulufeadanfeanainnsfinm  nsguanetslsldsunudniagunmeaiia SPSS for Windows version 16.0
Wﬂaaummmmm’[um‘sﬁ@maqmjummimm,mmuaﬁnéﬁm‘"mﬁmwm?m@immmmm avnegluuuiszond lannns
S zAuilales receiver operating characteristic (ROC) maa@”‘*ﬁﬁmwm?m@iamem"uaa"lmUgﬂLmuﬂizqn@ﬂlmwmmmm:
Wi LLa:ﬁﬂ@@]@TﬂﬂZLLuuﬂ’J’mLaiil\‘l'ﬁlL%N’]ta&lluﬂ’]iﬂuﬂﬂiadﬂ%L‘WPI"IﬂilLLa:‘ﬁf]j\‘l laslglusunsudniagunisaiid STATA version
12.0 WANIIANBAN: Wuiﬂﬁ?umeﬂﬁ'o receiver operating characteristic (ROC) maaﬂ""’nﬁmmLﬁﬂa@immmmmaﬂmgmmu
Urzgndlumamauaznds lainandrani @Tamfuﬂ:uuumwLf?}mﬁmmzaulumsﬁﬂmaaﬂqaJmmimameuaﬁn"uam‘”ﬁﬁﬂ'sw
L?}meiamem"uao"lmUEULLuuﬂi:qn@ﬂuLWﬂ%wwazm@awhﬁ"u 6 INTIAZUWK 0 A9 13 Azuundsiiarnnultons: 83.8
ANMUINNITIBUAL 73.1 DATIHALINAWITOUAT 26.9 DATINAALAITRLAT 16.2 AINUINTNALANTBLAT 47.7 AWHINTOINARL

Sauay 93.3 LLazﬁmmﬁjﬁﬁaom’mLﬁmamﬁaﬁuﬁumﬁﬁaﬁﬁaﬂa: 39.8

AEIAT: LA, NRNBINMINIWUNLERN, ATHANULFEIAILININY

Abstract
Gender differences in the metabolic syndrome screening using modified Thai Diabetes Risk Score

Porntrakulphiphat 81*, Arkaravichien W1,Thepsuthammarat K2, Treapkhunthong T3, Pratipanawatr T4

Abstract

Introduction: Diabetes risk score is a questionnaire which can be used for metabolic syndrome screening in clinical
practice. This study aimed to test metabolic syndrome screening with the modified Thai Diabetes Risk Score in male and
female. Materials and methods: This study was designed as a cross sectional analytical and analysed from computer

database of special medical examination room, Srinagarind hospital, Khon Kaen between January 2007 and December 2009,
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aged 35-75 years. The data collection was performed only the first result and completed data of individuals attending checkup
clinic included age, gender, waist circumference, body mass index, blood pressure, fasting blood glucose, triglyceride, and high
density lipoprotein. The exclusion was done on incomplete data or previously diagnosed with dyslipidemia. The randomization
of sample used statistical software SPSS for Windows version 16.0. The test of metabolic syndrome screening with the
modified Thai Diabetes Risk Score was analyzed by receiver operating characteristic (ROC) of the modified Thai Diabetes Risk
Score in male and female. The optimal cutoff point for metabolic syndrome screening in male and female was analyzed by
statistical software STATA version 12.0. Results: The area under the ROC of the modified Thai Diabetes Risk Score in male
and female were not different. Hence, the optimal cutoff point for metabolic syndrome screening in male and female were the
same point (cutoff = 6 based on the score ranged from 0 to 13) with sensitivity 83.8 (95% CI 79.2-87.6), specificity of
73.1(95% CI 70.3-75.8), false positive rate of 26.9 (95% CIl 24.2-29.7), false negative rate of 16.2 (95%Cl 12.4-20.8), PPV of
47.7 (95% CI 43.4-52.0), NPV of 93.3 (95% Cl 92.0-95.4). 39.8% of patients need subsequent test to confirm diagnosis.

Keywords: gender, metabolic syndrome, diabetes risk score

Introduction

The metabolic syndrome is a complex of simple tool for metabolic syndrome screening based on the
interrelated risk factors for cardiovascular disease and information about age, gender, body mass index (BMI),
diabetes (Alberti et al., 2009). Diabetes Risk Score has waist circumference and blood pressure (BP). All of these
been promoted as a method for identifying high-risk individuals factors can be acquired with no need to do blood
for cardiovascular disease and type 2 diabetes and it can be chemistry testing and convenient for using in clinical
used as a simple clinical tool for identifying high-risk subjects practice. However, multivariate analysis revealed that male
predisposed to cardiovascular disease and type 2 diabetes gender had more risk to develop metabolic syndrome than
(Wannamethee et al., 2005). Meanwhile type 2 diabetes is female which is in line with other studies (Tsai et al., 2011).
an important risk factor in diagnostic criteria of metabolic Then the question is whether the optimal cutoff point of the
syndrome in many organizations (Alberti et al., 2009, modified Thai Diabetes Risk Score for identification
Alberti, Zimmet, 1998, Balkau, Charles, 1999, Grundy et individuals at high-risk for metabolic syndrome in men differs
al., 2004). At the present time, many diabetes risk scores from women or not. The objectives of this study were to
are used for identification individuals with current diabetes determine the area under the receiver operating characteristic
and prediction new cases of diabetes. Some are also be (ROC) curve and the optimal cutoff point of the modified Thai
used for screening of metabolic syndrome (Saaristo et al., Diabetes Risk Score for identification individuals at high-risk for
2005) including the simple model of Thai Diabetes Risk metabolic syndrome among gender.

Score developed by Aekplakorn et al (Lin et al.,, 2009). In
Thailand, Siwakorn et al (Porntrakulphiphat S et al., 2011) Methods

evaluated the reliability and the predictive power of the modified This study used data based on a hospital-based

Thai Diabetes Risk Score (modified from simple model of Thai survey including 1,287 individuals (Porntrakulphiphat S et

Diabetes Risk Score developed by Aekplakorn et al) for al., 2011). In brief, the study was designed as a cross-

identification individuals at high-risk for metabolic syndrome in sectional analytical study. Data were collected from the

people attending checkup clinic at Srinagarind Hospital, computer database of the people aged 35-75 years who

Faculty of Medicine, Khon Kaen University, Khon Kaen and

found that the modified Thai Diabetes Risk Score is a

attended clinic for checkup in Srinagarind hospital during

January 2007-December 2009. The completed medical
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record data of gender, age, waist circumference, BMI, BP,
fasting plasma glucose (FPG), triglyceride (TG) and high
density lipoprotein C (HDL-C) in computer database of the
first visit of participants were enrolled and sampling. The
people attending checkup clinic with previously diagnosed
dyslipidemia were excluded due to lacking of record of lipid
lowering medication which may cause the problem of
interpretation of TG level and HDL-C level in blood. The
sample size were calculated for the determination of
prevalence of the metabolic syndrome and sensitivity of
the modified Thai Diabetes Risk Score for metabolic
(Ch),

prevalence of metabolic syndrome 0.23, allowable error in

syndrome screening (95% Confidence Interval
estimating prevalence + 10.0% of prevalence, sensitivity of
simple model of Thai Diabetes Risk Score 77.0%). The
sample size was 1,287 cases and taken from the computer
database using simple

software (SPSS for Windows version 16.0). The gold

random sampling by statistical

standard test for metabolic syndrome diagnosis used the
criteria developed by IDF and AHA/NHLBI representatives
(Alberti et al., 2009). The modified Thai Diabetes Risk
Score was modified from the simple model of Thai
Diabetes Risk Score developed by Aekplakorn et al
(Aekplakorn et al., 2006) based on a history taking and
physical examination without blood chemistry testing. Input
data for calculating the modified Thai Diabetes Risk Score
BMI,

previously diagnosed hypertension or BP > 140/90 mmHg

included: gender, age, waist circumference,
or current prescription of BP-lowering treatment and history
of diabetes either in parents or sibling. Data of current
prescription of BP-lowering treatment and history of
diabetes either in parents or sibling were not taken into
consideration. The scoring system was made the same as
the scoring in simple model of Thai Diabetes Risk Score
with the overall score would be between 0 to 13 points as

presented in table 1.

Table 1 The scoring in the modified Thai Diabetes Risk Score was modified from the simple model of Thai Diabetes Risk

Score developed by Aekplakorn et al (Aekplakorn et al., 2006)

Risk factor B-Coefficient Diabetes risk score
Age, years
35 -39
40 - 44 -0.07 0
45 - 49 0.27 1
>50 0.60 2
Gender
Women
Men 0.44 2
BMI (kg/m’)
<23 0
23 -<27.5 0.69 3
>27.5 1.24 5

Waist circumference (cm)

<90 in men, <80 in women
>90 in men, >80 in women  0.56
Hypertension (BP > 140/90 mmHg or diagnosed or currently
treated hypertension)

No

Yes 0.64
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Data analysis

The reliability and the predictive power of the
modified Thai Diabetes Risk Score for identification
individuals at high-risk for metabolic syndrome according to
gender were analyzed by statistical software (STATA
version 12.0) and were reported as a sensitivity, specificity,
false positive rate, false negative rate, positive predictive
value (PPV), negative predictive value (NPV), a
percentage of need subsequent test, area under the
receiver operating characteristic (ROC) curve and the
optimal cutoff point of the modified Thai Diabetes Risk
Score for metabolic syndrome screening according to
gender.
Results

The area under the receiver operating
characteristic (ROC) curve of the modified Thai Diabetes
Risk Score for identification individuals at high-risk for
metabolic syndrome according to gender revealed different
without statistically significance (p =0.652). The area under
the curve of ROC of the modified Thai Diabetes Risk
Score for metabolic syndrome screening in men and
(95%Cl 0.809-0.877) and 0.854

(95%Cl 0.823-0.885), respectively as shown in figure 1.

women were 0.843

This means that the optimal cutoff points for metabolic

syndrome screening of the modified Thai Diabetes Risk
Score in both genders were not different. Hence, the
optimal cutoff point in both genders was 6 with sensitivity
of 83.8 (95% Cl 79.2-87.6), specificity of 73.1(95% CI
70.3-75.8), false positive rate of 26.9 (95% Cl 24.2-29.7),
false negative rate of 16.2 (95%CI 12.4-20.8), PPV of 47.7
(95% Cl 43.4-52.0), NPV of 93.3 (95% Cl 92.0-954),
respectively as shown in table 2. 39.8% of patients need
subsequent test to confirm diagnosis.
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Figure 1 Comparison between the area under the ROC
curves for the modified Thai Diabetes Risk Score
of screen-detected metabolic syndrome according

to gender

Table 2 Characteristics of modified model of Thai Diabetes Risk Score using different cutoff values for screen-detected

metabolic syndrome

Cutoff Sensitivity Specificity False False PPV NPV %Need
positive negative

value rate rate subsequent test

1 99.7 20.6 79.4 0.3 26.8 99.5 84.0
(98.1-99.9) (18.2-23.2) (76.8-81.8) (0.1-1.9) (24.3-29.5) (97.3-99.9)

2 96.9 31.3 (28.5- 68.7 3.1 29.2 97.2 75.1
(94.2-98.4) 34.3) (65.7-71.5) (1.6-5.8) (26.4-32.1) (94.8-98.5)

3 96.2 40.1 59.9 3.8(2.1-6.6) 319 (28.9- 973 68.1
(93.4-97.9) (37.1-43.1) (56.9-62.9) 35.1) (95.3-98.5)

4 93.5 53.1 46.9 6.5 36.8 96.5 57.4
(90.0-95.8) (50.0-56.2) (43.8-50.0) (4.2-10.0) (33.4-40.3) (94.6-97.8)

5 89.3 65.1 34.5 10.7 42.8 95.4 47.2
(85.3-92.4) (62.0-68.0) (32.0-38.0) (7.6-14.7) (38.9-46.7) (93.6-96.8)
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6 83.8 73.1 26.9
(79.2-87.6)  (70.3-75.8)  (24.2-29.7)
7 64.3 85.6 14.4
(58.6-69.5)  (83.3-87.7)  (12.3-16.7)
8 55.3 88.6 11.4
(49.6-60.9)  (86.4-90.4)  (9.6-13.6)
9 30.2 96.2 3.8
(25.2-35.7)  (94.8-97.2)  (2.8-5.2)
10 24.4 96.6 3.4
(19.8-29.6)  (95.3-97.5)  (2.5-4.7)
11 6.5 99.5 0.5
(42-10.0)  (98.8-99.8)  (0.2-1.2)
12 5.2 99.6 0.4
(3.1-8.3) (99.0-99.8)  (0.2-1.0)

16.2 47.7 93.9 39.8
(12.4-20.8)  (43.4-52.0) (92.0-95.4)

35.7 56.7 89.1 25.6
(30.5-41.4)  (51.3-61.9)  (87.0-91.0)

44.7 58.5 87.2 21.4
(29.1-50.4)  (52.6-64.2)  (85.0-89.0)

69.8 69.8 82.5 9.8
(64.3-74.8)  (61.3-77.2)  (80.2-84.6)

75.6 67.6 81.4 8.2
(70.4-80.2)  (58.2-75.8)  (79.1-83.5)

93.5 79.2 78.5 1.9
(90.0-95.8)  (59.5-90.8)  (76.1-80.6)

94.8 78.9 78.2 15
(91.7-96.9)  (56.7-91.5)  (75.9-80.4)

Data shown in percentage (95%Cl), PPV = positive predictive value, NPV = negative predictive value, %Need subsequent test

= percentage of proportion of individuals who have a score above the selected cutoff value in the risk score.

Discussion

The area under the ROC curve of the modified
Thai Diabetes Risk Score in men was slightly differed from
women without statistically significance (p = 0.652) thus
the optimal cutoff point for metabolic syndrome screening
in men and women should be the same point. Saaristo et
al (Saaristo et al., 2005) reported that the ROC curve for
metabolic syndrome screening in men was slight differed
from women which similar to this study. There is unclear

explanation about this and further study should be done.
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