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Abstract

Objective of this study was conducted to investigatethe factor affecting blood glucose control and evaluate insulin
injection administration technique in diabetic patients. This cross-sectional descriptive study collected the data from
medical record and patients’ interview on the factor may affecting on blood glucose control. The study was conducted
at the DM clinicin Wapipathum hospital between 1 January and 30 April 2015. Total of 226 diabetic patient used
insulin injection had average blood glucose was 164.79167.75 mg/dL. The Factorfor blood glucose control were
chronic kidney disease (Odds ratio (OR) = 2.26; 95%Cl = 1.16-4.36), female (OR) = 0.49; 95%CI = 0.25-0.96), Mixtard®
using (OR = 0.35;95%CI =0.17-0.73), chronic kidney disease (OR =2.26; 95% = 1.16-4.36), drug items more than 3
(OR =0.35; 95%CI = (0.19-0.72). There were 32 of insulin injection patients could not control blood glucose. The most
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of them were female, average age was 62.404+9.81 years old. Patients had been treated with insulin for 4.34+3.57

years. The risk factors may affecting the poor blood glucose control were high glucose food consumption and lack of

exercise. However, the most of patients in the syringe use (80%) and penfill group (90%) can be use insulin

administration accuracy. This study indicated pharmacist should be counseling on DM patients who had factor

associated uncontrolled blood glucose and life style modification counseling are needed.

Keywords: Diabetics patients, Insulin injection, Factors
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Table 1 Baseline characteristic (N=226)

Data N (%)

Female 128 (56.6)

Male 98 (43.4)

<40 15 (6.6)
40-49 11 (4.9)
50-59 39 (17.3)
60-69 85 (37.6)
70-79 63 (27.9)
>80 13 (5.8)

Average age (year) (MeantSD) 63.58+12.74

Married 188 (83.2)
Widow 13 (5.7)
Single 25 (11.1)

<3items 90 (39.8)

> 3 items 136 (60.2)

Average drug items (MeanSD) 4.20+1.77

<10 119 (52.7)

> 10 107 (47.3)

Average duration of diabetes(year) (MeantSD) 10.59+4.64

<5 158 (69.9)

>5 68 (30.1)

Average duration of insulin injection use (years)(MeanzSD) 3.96+2.67

Oral antidiabetic drugs ineffective 92 (40.7)

Chronic kidney disease 134 (59.3)

NPH 98 (43.4)

Mixtard 128 (56.6)

Average blood glucose(mg/dL) (Mean+SD) 164.79167.75
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Table 2 Factor affected to blood glucose control (N=226)

Factors

<60 years

Total

160

Blood glucose level (mg/dL)

<180 =180

115 (69.7) |45 (73.8)

Adjusted OR
(95%Cl)

1

> 60 years

Male

66 (29.2)

98 (43.4)

50 (30.3) 16 (26.2)

78 (47.3) 20 (32.8)

0.82 (0.35-1.89)

1

Female

Uncouple

128 (56.6)

38 (16.8)

87 (52.7) 41 (67.2)

25 (15.2) 13 (21.3)

0.49 (0.25-0.96)

1

Couple

NPH

188 (83.2)

98 (43.4)

140 (84.8) |48 (78.7)

81 (49.1) 17 (27.9)

1.66 (0.73-3.76)

1

Mixtard

128 (56.6)

84 (50.9) 44 (72.1)

0.35 (0.17-0.73)

<3items

90 (39.8)

72 (43.6) 18 (29.5)

Oral antidiabetic drugs in- | 92 (40.7) 58 (35.2) 34 (55.7) 1 0.017*
effective
Chronic kidney disease 134 (59.3) 107 (64.8) 27 (44.3) 2.26 (1.16-4.36)

1

> 3 items

<10

136 (60.2)

119 (52.7)

93 (56.4) 43 (70.5)

83 (50.3) 36 (59.0)

0.35 (0.19-0.72)

1

>10

<5

107 (47.3)

158 (69.9)

82 (49.7) 25 (41.0)

119 (72.1) |39 (63.9)

1.84 (0.86-3.91)

1

>5

68 (30.1)

46 (27.9) 22 (36.1)

0.78 (0.39-1.57)

P-value

0.82

0.037*

0.23

0.005*

0.004*

0.115

0.491

L4 v .
dufi 2 Tayavesrihofliaansnainquizay
ianaludaa e
=S 1 d‘ 3 = = Y ¢d. U
msdnsluguil 2 dmsdaiandtedilin

)

a

dodugAuihisansnauguazduihmaluideald woh
Jthedwon 3290 (Sasaz 14)dulngduwandgs

a
2

(Fouaz 56) 21giady 62.40£9.81 aulnglalavihan
wInynnuim (Fouaz 50) Sanunwansag (auss 72)
o d‘ s 1 a v

Fununsmnlasuunnii 3 afie Fawas 75) szaziim
madulsaiurinwads 10,645,705z 8zamMIN8a

Sugaum‘&‘ﬂ 4.3:3.6’1"Ja’1mqv"iéfaﬂ°ﬁmﬁ@mﬁ@'ﬁuiqau
sanannnzlang Gevas 56)rfiavessndafildusin
Inaiillu Mixtard® (Faeas 75) am’;:ﬁmuqm:ﬁuﬁwma
lwdaalaleidu Hyperglycemia (Sauaz 81) diloaulng
Wulaneszee 4 (Feuas 53) Ismfmﬁl,ﬂumnﬁq@ﬁa
anudulafiagouazladuluifongs (Table 3)
mﬂmsﬁm:nL‘%iaammj?maaﬁﬂ’ammm’mn@u
ﬁ‘l,%mﬁﬂ'éwgﬁuuaﬂﬁmmsnmuqm:ﬁuﬁwmﬂﬁ Wi
aanidu 3 du wamIFN®N 1) mmfﬁ%‘aﬂsmmm'mwu



580 Rattanaporn Sanalad et al.

Pthodulnglinnuilawmnwiennenaia
Undvasdusen uansuinlsawnmnuienisiiisedu
ﬁwmwaimﬁaﬂgaﬂ'jwﬂﬂaLm:m’mi'}%wﬁuﬁﬂ'swm‘hLfﬂu
@iamsmuqmzﬁuﬁwma Kihwetauaz 90 nuidie
wwnuezlianmsilasnzies fates wazinndnanuas
daduunaasmedh nunazunsndauvaslsannin
omsvasinanaluidendiuaznzunsndenluszozenn
2)anufisassninnlsawmnunuindihssmlngla
nuhidedugiuariivlugiiutemnariuazarsdiam
Tuvsnadflndidssmmielwszduandanuataues 3)
mmﬁl,’%'aawnamwwufhﬁﬂam"azm: 90 NUEaINT
ﬂ%’uLﬂﬁﬂquamswLﬁamuqm:ﬁuﬁwmﬂmﬁaﬂ ANLI%
Bosmssnmlsawmimgihoiulnadaindudnsls
srningsugailu Table 4
msﬁummmqmaamsmuqmzé’uﬁwma‘lﬂﬁ
wm’w;jﬂ's:Jﬁhusl,mﬁuﬂs:mummsvlaimanm QRMGEY

J Sci Technol MSU

o sUsztnnuiliuazinana Sudszmuemsuinom
ﬁﬁ’sLmz%'uﬂs:mwavlﬁﬁﬁﬁ’lmaga aaninaINIetag
nn Zﬂ%G@iaé'ﬂJmﬁ;jﬂfmﬁ”aﬁaz 50 AALULIRMBATILIAN
(Table 5)

wan’mﬂs:@umﬂ%mﬁmauqamaa;jﬂamm’a
aanidu 2 ngaldun ﬂajwﬁlﬁﬂﬁﬁmﬁuﬁgﬁumﬁ@Lﬁunaﬂﬁa
1a'ledman 20 e u,afmQuﬁlﬁmﬁwﬁugﬁmﬁmﬂmm
U 12 3 1un§ijLinﬁ1°ﬁL°‘ﬁu“ﬂﬁ@na@ﬁuvlajvlﬁwu'jwﬁ
thodmlngujialigndesluduaeunisiadoudugin
da lidagnesdinddueanaaes uazldldgaaimea
L‘ﬁwvl,ﬂluﬂszuanﬁ@mﬁauumv"ﬁmﬁa@@mﬁ@ wazfgthe
Souaz 20 ﬁg@m"l,ajvléfmmﬂmammmw5§a Tungugis
Alfuraanialnniwuinfeus: 83 flanlaldie
thnmauasdn SJLﬁalﬁmm:mUé}"samaaﬁwmuaﬁaug}@
BNAALLIRIW (Table 6 WAz 7)

Table 3 Baseline characteristic for uncontrolled blood glucose participants (N=32)

Data N (%)

Gender

Female 18 (56.3)
Average age (year) (MeantSD) 62.40+9.81
Average weight (kg) (Mean+SD) 60.78+12.94
Occupation

Household work 16 (50.0)

Employee 1(3.1)

Agriculturist 15 (46.9)
Marital status

Married 23 (71.9)

Widow 5 (15.6)

Single 4 (12.5)
Drug items

<3items 8 (25.0)

> 3 items 24 (75.0)
Average drug items (Mean+SD) 5.5+2.27
Duration of diabetes (years)

<10 18 (56.3)

> 10 14 (43.8)
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Table 3 Baseline characteristic for uncontrolled blood glucose participants (N=32) (cont.)
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Average duration of diabetes(year) (Mean+SD) 10.59+5.68
Duration of insulin injection use (years)
<5 21 (65.6)
>5 11 (34.4)
Average duration of insulin injection use (years)(MeantSD) 4.34+3.57
Reason for insulin injection use
Oral antidiabetic drugs ineffective 14 (43.8)
Chronic kidney disease 18 (56.3)
Type of insulin injection
NPH 8 (25.0)
Mixtard® 24 (75.0)
Type of uncontrolled blood glucose
Hypoglycemia 6 (18.8)
Hyperglycemia 26 (81.3)
CKD severity
Normal 4 (12.5)
Stage 2 5 (15.6)
Stage 3 5 (15.6)
Stage 4 17 (53.1)
Stage 5 1(3.1)
Underlying disease
None 4 (12.5)
Hypertension 1(2.1)
Kidney disease 2 (6.3)
Hyperlipidemia 4 (12.5)
Hypertension+Kidney disease+Hyperlipidemia 5 (15.6)
Kidney disease+Hyperlipidemia 2 (6.3)
Hypertension+Asthma 1(3.1)
Hypertension+ Kidney disease+Cardiovascular disease 3(9.4)
Hyperlipidemia+ Hypertension 3(9.4)
Hypertension+ Kidney disease 4 (12.5)
Kidney disease+ Hyperlipidemia+ Cardiovascular disease+ Hypertension 1(3.1)
Hyperlipidemia+ Asthma 1(3.1)

Hyperlipidemia+ Cardiovascular disease

1(3.1)
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Items Right Wrong
answer answer
Diabetes mellitus knowledge
1. | The cause of diabetes
1.1 Diabetes is caused by abnormalities of the pancreas. 7 (21.9) 25 (78.1)
1.2 DM is a Blood glucose levels below normal level. 27 (84.4) (15.6)
1.3 Insulin necessary to control blood sugar 22 (68.8) 10 (31.3)
2. | DM symptoms
2.1 DM patients with wound will heal and recover faster 29 (90.6) 3(9.4)
2.2 Diabetes symptoms usually include weight loss. 29 (90.6) 3(9.4)
3. | DM complications
3.1 Hypoglycemia symptoms are fatigue, weakness, palpitations, sweating.| 30 (93.8) 2 (6.3)
3.2 Blurred vision is a DM complications 32 (100.0) 0 (0.0)
Drug use in DM knowledge
Insulin injection should be injected after meal. 29 (90.6) 3(9.4)
Insulin should be kept middle of the fridge. 12 (37.5) 20 (62.5)
Should be injected insulin the same site everyday. 9 (28.1) 23 (71.9)
Insulin had the self life more than 6 months after open. 4 (12.5) 28 (87.5)
Self management knowledge
DM treatment had drug use only. 14 (43.8) 18 (56.3)
DM patients should be exercised 2-3 times per week. 29 (90.6) 3(9.4)
DM patients unnecessary controlled diet. 31 (96.9) 1(3.1)
Table 5 Behavior may affecting the uncontrolled blood glucose
Behavior Frequency in the week
Everyday <2 time Never
Do you eat at every meal time 12 (37.5) 19 (59.4) 1(3.1)
You eat curry with coconut milk and fried foods. 1(3.1) 8 (25.0) 71.9)
You controlled the sweetly food. 6 (18.8) 13 (40.6) 40.6)
You drink alcohol. 0 (0.0) 2 (6.3) 30 (93.7)
You always eat when you hungry. 1(3.1) 24 (75.0) 6 (21.9)
You eat sweetly fruits such as banana, mango. 1(3.1) 24 (75.0) 7(21.9)
You drink sweetly coffee. 1(3.1) 10 (31.3) 21 (65.6)
You exercise 30 min per day. 3(9.4) 14 (43.8) 15 (46.9)
You injected insulin before meal 30 min. 16 (50.0) 15 (46.9) 1(3.1)
You adjust insulin dose by yourself. 0 (0.0) 0 (0.0) 32 (100.0)
You use herbal medicine. 0 (0.0) 2 (6.3) 30 (93.8)
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Table 6 Insulin injection Syringe checklist

Process Right Wrong
answer answer
Preparing before injection
Wash hands with soap and water. 13(66.7) 7 (33.3)
Gently roll vial of cloudy insulin between hands 20 times to mixed evenly. Never shake. 13(66.7) 7 (33.3)
Wash vial with alcohol 4 (20.0) 16 (80.0)
Remove the white cap covering the plunger, then carefully twist and remove the orange 6 (30.0) 14 (70.0)
needle cap without touching the needle.
With the vial standing upright, insert the needle straight through the center of the rub- 6 (30.0) 14 (70.0)
ber cap of the insulin vial and push the plunger down.
Hold the vial and syringe upside down. Make sure that the point of the needle inside | 20 (100.0) 0 (0.0)
the vial is well beneath the surface of the insulin. Slowly pull the plunger, drawing the
correct amount of insulin, plus a little extra, into the syringe.
Check for bubbles. Tap syringe. Expel any bubbles and the extra insulin. Check that | 20 (100.0) 0 (0.0)
you have the correct amount for your dose.
Remove the needle from the vial and perform your injection. 16 (80.0) 4 (20.0)
Injection technique
Wash injection site by alcohol 20 (100.0) 0 (0.0)
Lifting your skin into a fold before injecting with an 8 mm or 12.7 mm needle will help | 20 (100.0) 0 (0.0)
you avoid delivering insulin into your muscle by accidentinjected insulin to the body
site.
Remove syringe 20 (100.0) 0 (0.0)
Table 7 Insulin penfill checklist
Process Right Wrong
answer answer
Preparing before injection
Take off the cap of your insulin pen. 12 (100.0) 0 (0.0)
Screw a new needle onto your pen. 12 (100.0) 0 (0.0)
Insert a new insulin cartridge if required 1(91.7) 1(3.1)
Check insulin flow (prime). Using the dial found on the end of your pen, dial 2 12 (100.0) 0 (0.0)
units. Hold the pen with the needle pointing upwards and slowly press down on
the injection button. A drop of insulin should appear; repeat this step until a drop
appears.
Quickly but gently, bend and extend your arm 20 times to mix insulin (premixed, 2 (16.7) 10 (83.3)

intermediate- or long-acting insulin) evenly. Never shake. If insulin does not look

thoroughly mixed, roll the pen 10 times between your hands.




584 Rattanaporn Sanalad et al.

Table 7 Insulin penfill checklist (Cont.)

J Sci Technol MSU

Set your dose using the dial and perform your injection. 12 (100.0) 0 (0.0)
Injection technique

Wash injection site by alcohol 12 (100.0) 0 (0.0)
Lifting your skin into a fold before injecting with an 8 mm or 12.7 mm needle will 12 (100.0) 0 (0.0)
help you avoid delivering insulin into your muscle by accident injected insulin to

the body site.

Remove penfill 12 (100.0) 0 (0.0)
Always remove the needle after each injection 12 (100.0) 0 (0.0)
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