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1. AnwInanIsAIUANSTAULNIAIaTaIUeIuNYtan2 Tu
g UIN1UguYNveslsaneuIadaund taely FPG wag

HbA1C 5

2. Anw1ANUlIaEAINANNILYBISER1EUINNA FPG guny
75 HbA1C |

3. ANWIAUANNUSVDISEAU FPG way HbA1C tiNan1aunIs
NANBYFINSUINUI85EAU HbALC 910 FPG laglanssuiunis
AATISAUDYALTID YUY
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Study of Fasting Plasma Glucose and HbAlc in Type 2
Diabetic Patients of Phra Phuttabat Hospital

Umaporn Sirisoponwattana*

Department of Medical Technology, Phra Phutthabat Hospital, Saraburi Province

Abstract

The aim of diabetic mellitus treatment is to control blood sugar level to reduce risk of
diabetic complications. This study aimed to evaluate fasting plasma glucose (FPG) and HbAlc
according to indicators of Clinical Practice Guidelines for Diabetes 2014, This longitudinal study
was performed on outpatient of Phra Phuttabat Hospital during October 2012 to September 2014,
Two thousand six hundred and twenty one patients were included in the study. The results showed
that 38.7% of patients had FPG 70-130 mg/dL, 35.7% performed HbA ¢ at least one time a year
and 30.7% had HbAlc < 7%. The correlation between FPG and HbAlc showed that 54.7% of
patients who could control the FPG level (70-130 mg/dL) had abnormal HbA lc (37%) level while
19.2% of patients who could not control the FPG level (<70 or >130 mg/dL) had normal HbAl¢
(<7%) level. Comparison of HbAIc level in patients who could and could not control FPG level
showed no significant differences between the baseline value and the last HbAlc measurement
(p>0.05). In summary the information obtained from this analysis study would be beneficial for
development of the management plan or process for treatment of diabetes at Phra Phutthabat

Hospital,
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Descriptive method
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wB 26 33.33
BTN 52 66.67
FBS
Mean (SD) 153.78 (37.57)
Range 70 - 263
HbA1C
Mean (SD) 10.9 (3.03)
Range 5.1-19.1
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a3 NuEaIIUIUIaz FosazAT e IULLNAINAT FBS tiag HbALC

HbA1C < 7 HbA1C = 7 Total
FBS 70-130 2 I 9 (11.53%)
FBS > 130 2 67 69 (88.46%)
Total 4 (5.12%) 74 (94.87%) 78 (100%)




Diagnostic test

Sensitivity = 2/4 =0.5

HbAIC<7  HbAIC27  Total
Specitivity = 67/74 = 0.91 2 7 9 (11.53%)
2 67 69 (88.46%)
PPV =2/9 =0.22 Total 4 (5.12%) 74 (94.87%) 78 (100%)

NPV =67/69 = 0.97
LR+ = sens/(1-spec) = 5.55
LR- = (1-sens)/spec = 0.55

Accuracy = (2+67)/(2+7+2+67) = 0.88



Inferential method



Inferential method

e Test of Difference
e Test of Association




Test of difference



2-Independent(Chi-square test)

FPG * HbA1C Crosstabulation

HbAIC
control | uncontrol Total

FPG control Count 2 7 g

Expected Count 5 85 a0

Std. Residual 23 -5

uncontrol  Count 2 67 69

Expected Count 35 65.5 69.0

Std. Residual -8 2
Total Count 4 74 78

Expected Count 40 740 78.0

Chi-Square Tests
Asymp, Sig. Exact Sig. (2- Exact Sig. {1-
Value f (2-5i sided) Sided)

Pearson Chi-Square 61103 1 013 )
Continuity Correction® 2.784 1 ¢
Likelihood Ratio 34915 1 048
Fisher's Exact Test 063 063
Linear-by-Linear 6.032 1 014
Association
M of Walid Cases 78

a. 2 cells (50.0%) have expected count less than 5, The minimum expected count is 46
b. Computed only for a 2x2 table

Analyzed from FBS*3 visits and HbAlc




2-Independent(Chi-square test)

Significant
v v du U o v
FBS aunusinu HbALC aenaditiadinyniaa

= w
Q/
I e e ] b 3 ey
Chi-Square Tests
Asymp, Sig. Exact Sig. (2- Exact Sig. {1-
Value f (2-5i sided) Sided)

Pearson Chi-Square 61102 1 013 )
Continuity Correction® 2.784 1 ;
Likelihood Ratio 3.915 1 048
Fisher's Exact Test 063 063
Linear-by-Linear 6.032 1 014
Association
N of Valid Cases 78

a. 2 cells (50.0%) have expected count 12ss than 5. The minimum expected countis 46
h. Computed anly for a 2x2 table

Analyzed from FBS*3 visits and HbAlc




Test of Assoclation



FBS1 and HbA1C

Descriptive Statistics
M Minimum | Maximum Mean Std. Deviation Skewness Kurosis
Statistic Statistic Statistic Statistic Statistic Statistic | Std Error | Statistic | Std Error |
FBS in mofdL 78 70,00 26300 | 153.78M1 37 A6BA2 268 272 006 538
HbATC in % 78 510 1810 10,8551 3.03335 259 272 - 602 538
Valid M {listwise) 78

Analyzed from FBS*1 visit and HbAlc
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Scatter plot

HbA1C in %
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Scatter plot

FBS in mgldL
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FES in mgidL

Cumulative
Frequency | Percert | “alid Percent Percent
“alid — T0.00 1 13 1.3 1.2
80.00 1 13 1.3 16
a3.00 1 1.3 1.2 18
as.00 1 1.3 1.2 &1
104.00 1 1.2 1.2 6.4
106.00 1 13 1.3 T
107.00 1 13 1.3 a0
10&.00 2 16 L] LK
10.00 4 5.1 s 16.7
112.00 2 16 8 19.2
116.00 1 1.2 1.2 05
17.00 1 1.3 1.3 ne
119,00 1 1.3 1.3 @A
121.00 1 1.3 1.3 44
124.00 2 26 8 w8
125.00 1 1.2 1.2 w2
126.00 1 1.2 1.2 K
128.00 2 18 ] 21
129.00 1 1.3 1.3 B3
130,00 1 13 1.3 48
138.00 2 28 ] v
142.00 1 1.2 1.2 ®s
142,00 1 1.2 1.2 w7
149,00 1 1.2 1.2 410
151.00 1 13 1.3 423
1452.00 1 1.3 1.3 438
153.00 1 13 1.3 4.9
154,00 1 1.2 1.2 4.2
155.00 2 28 ] 48.7
157.00 2 28 ] 513
149,00 3 38 g &5
160.00 1 13 1.3 6.4
161,00 1 1.3 1.3 5.7
162.00 1 1.2 1.2 80
164,00 1 1.2 1.2 603

FES im rgfdL
Cumulative
Frequency | Percent | “lid Percent Percent

Walid  165.00 1 1.3 12 615
16G.00 1 1.3 12 6238
162.00 1 1.3 13 64.1
170.00 2 15 25 6.7
171.00 1 1.3 13 679
172.00 1 1.3 13 602
173.00 1 1.3 13 R
174.00 1 1.3 12 s
177.00 2z 5 6 44
178.00 1 1.3 13 756
174.00 1 1.3 13 769
1&0.00 1 1.3 12 82
1&1.00 2z 15 16 &g
1&5.00 1 1.3 13 &2
186.00 1 1.3 1.3 &3
1&7.00 1 1.3 1.3 8456
182.00 1 1.3 1.3 859
187.00 1 1.3 1.3 &7.2
182.00 1 1.3 13 &5
00,00 1 13 13 &7
2000 1 1.3 1.3 oo
204,00 1 1.3 1.3 ]
208,00 1 1.3 1.3 a6
z 15 16 962

1 1.3 1.3 ar4

1 1.3 1.3 .7

1 1.3 1.3 1000

7 100.0 100.0




HES1C in %

, Cumulative
Frequency | Percent | “Aalid Percent Parnart
Walid 4,10 1 1.3 1.3 1.3
5.20 1 1.3 1.3 28
5,60 1 1.3 1.3 3.8
6.20 1 1.2 1.3 5.1
7.00 1 1.3 13 6.4
7.0 i 1.3 1.3 1.7
7.20 1 1.3 1.3 9.0
740 4 51 5.1 14.1
7.50 1 1.3 1.3 15.4
T80 2 28 28 179
7.70 1 1.3 13 19.2
T80 2 26 26 2.8
T80 1 1.3 13 231
a.00 2 28 28 258
8.30 1 1.3 13 w54
a7 1 1.3 1.3 i)
8.80 1 1.3 13 9.5
9.00 i 1.3 1.3 30.8
9.10 2 26 26 333
9.20 2 28 28 ]
9.40 3 38 38 9.7
10.00 3 38 38 438
10.20 2 26 26 46.2
10.20 2 26 28 4.7
10.40 2 26 26 513
10.60 1 1.3 13 5.8
10.70 1 1.3 13 53.8
10.50 1 1.3 1.3 551
11.00 1 1.3 13 56 .4
11.20 1 1.3 13 51.7
11.60 1 1.3 1.3 59.0
11.70 2 28 28 G1.5
11.50 1 1.3 13 628
11.490 1 1.3 13 fid.1
12.00 2 26 26 6.7
1270 1 1.3 12 G7.4
12.80 1 1.3 1.3 69.2
13.20 2 18 28 1.8
13.40 3 3.8 3.8 6.6

HbAIC in %
Cumiulativie
Frequency | Percent | “Wlid Percent Percent
Valid 1360 1 13 1.3 769
13.70 1 13 1.3 782
13.80 1 ] 1.3 9.5
13.90 2 Fdi] 16 BI.1
14.20 2 Fdi] 16 B4.6
14.40 2 Fdi] 16 B7.2
14.60 2 16 16 8.7
14.70 1 .3 1.3 1o
1480 1 .3 1.3 91.3
14.90 1 ] 1.2 Q36
15.20 2 16 186 06.2
16,40 1 ] 1.2 a7.4
16.90 1 ] 1.3 98.7
@ > 1 13 13 1000
78 100.0 100.0




FBS1 and HbA1C

NonAAANaLUNG
- Descriptive Statistics
-
Minimum | Maximum hean Std. Deviation Skewness Kurosis
Etatlstlc Statistic Statistic Statistic Statighic Statistic Std. Error | Statighic Std. Error
FES in moidlL 70,00 lﬁES.DE ATEIIN ( 37.568%% ’ 268N 272 { 006N 538
HbATC in % , .10 \ 1910 10,8551 ) 3.033351( 2549 |) .2?2‘ 602 |} 538
valid N (listwise) S~ S22 SN ”? | SN N
naInaAIRaUN@
/7 \ Descriptive Statistics
I N Minimum | Maximum Mean Std. Deviation Skewness Kurtosis
JStatistic Statistic Stalislic Statistic gggm; Statistic, | Std. Error E’tgm,p Std. Error
FBS in mafdL | 75 7000 |0 219.00 {151 Esuu‘D ( 34,0897 ( 138 [N 277 ( 741 > 548
HbAIC in % \ 75 510 ~ 1590/ \10.8027 291232] o6a | J) 277 933 |) 548
valid N listwise) | 75/ - - | SN 7 S o




Scatter plot
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Bivariate Correlation

Correlations
[DatafSetD]
Correlations
FES in mo/dl | HBATC in %
FBS in mg/dL  Pearson Correlation 1 - 136
Sig. (2-tailed)
N 75 75
HOAIC In %  Pearson Correlation - 136 1
Sig. (2-talled)
N 75 75




Bivariate Correlation

Not significant

Correlations

FBS in my/dL_| HBATC in %
FBS In mg/dL_ Pearson Correlation 1 - 136
Sig. (2-tailed)
N 75 75
HEA1C In %  Pearson Correlation ~136 1
Sig. (2-talled)
N 75 75




Regression Model

Model Summary

Atg'ustEd = std. Error of
hocel R K Sqguare \ Cuare the Estimate
1 13 o018 VW 005 2.80513

a. Predictors: (Constant), FBS in mg/dL

ANOVA’
alm of
pode SOUares df Mean Sguare F sig ]
1 Regression 11.534 1 11534 1.367
Residual 616.105 73 8.440
Total 627 639 74

a. Predictors: (Constant), FBS in mg/dL
b. Dependent Yariable: HOATC in %




Regression Model

Model Summary

Atgustelj =
bace| R K Sqguare Cuare
1 13 018 / 005

Not S|gn|f|cant
FBS a5u1e HbAlC 19 1.8%

std. Error of
the Estimate

290513

[ S ey !_l L ITILM—- 1

1 Hegression 11.934 11.934 1.967
Hesidual B16.105 3 8.440
Total B27 639 4

a. Predictors: (Constant), FBS in mg/dL

b. Dependent Yariable: HOATC in %




Not significant

cuefﬁcientﬂs

Standardized
Unstandardized Coefficients Coefficients
hodel B Std. Error Beta t Sig.
1 (Constant) 12.85 1.540 a.1a7 anao
FBS in mgfdL -.012 “ 010 -.136 -1.169 @D

a. Dependent Variable: HLA1C in %

HbA1C=-.012FBS+12.559




Conclusion

e Diagnostic test
o Sensitivity =2/4=0.5
o Specitivity = 67/74 = 0.91
o PPV =2/9=0.22
o NPV =67/69 =0.97



