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ABSTRACT

Effect of insulin relies on correct dose and appiaf@ness of insulin injection technique. Howeweappropriate
technique is common among diabetes patients. Tpacinof educating proper technique in these pasiénistill
under studied. To evaluate the outcome of educaifansulin injection technique to diabetes pats&ewho are
on insulin therapy in a Malaysian primary care @inA total of 114 diabetes patients on insulin wer
randomly selected in this prospective study. Pgudicts’ injection technique and HbAlc were assessed
baseline and 3 months later. After initial asseg#inal participants were taught on proper techreqef injection.
Those with inappropriate technique were given iittliglized coaching. Majority participants (86.8%9/4.44)
had appropriate technique at baseline and 67.7%/98p of them managed to improve their techniqueraft
intervention. There was 0.82% reduction in HbAlseaslied among all participants, mean (SD) HbAlc at
baseline was 9.9 (2.11)% and at post-interventivas 9.1 (2.16)%, (p < 0.01). Inappropriate insuiijection
technique is very common in current study. Withused education, 67.7% (66/99) of the responderas’ h
improvised their injection technique. There wa82% reduction in HbAlc measurements within 3 morpibst
intervention {pre 9.9 (SD 2.16) %,vs post 9.08 (&MD6) %}. There is a necessity to assess insujection
technique during every follow-up. Health care pd®mris need to identify and rectify the incorrect thehnique as
it may improve the glycaemic control among diabetggents who are on insulin devices.
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INTRODUCTION

Diabetes Mellitus (DM) is now a major health pmabl causing significant mortality and morbidity.
Globally, it is becoming a great burden to the thealystem with the number of adult with diabetesttie
world on the arising trend [1]The majority of this increase occurs in developiogntry, including Malaysia
[2]. It was found from National Health and MorbidiSurvey Il (NHMS l1lI) that the prevalence of diths in
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population aged more than 30 year has escalat8@%ywithin 10 years duration [3].

Insulin was first discovered by two young Canadisientists in 1921. Since the discovery, insulithis
biggest miracle in medical history. Insulin has iod¢lee foundation of diabetes care in which it pdeg a great
therapeutic effect towards achieving optimal glya@eoontrol in type 2 diabetes [4]lnsulin is the most effective
agent to reduce high sugar. Insulin commencemerype 2 diabetes has shown encouraging outcomes on
endogenous insulin secretion as well as metabolitral [5]. Furthermore, it is also preventing tHamage;

not only to the beta cells in the pancreas but &sthe endothelial lining [6].

Nowadays, injecting insulin is much easier with niawovation in which insulin is delivered via theeuof
insulin pen. Prefilled and reusable pen are the tiypes of insulin pen available in majority of thénics and
hospitals in Malaysia. The use of insulin pen malkesslin injection far easier, suitable and produogore
precise mode of insulin delivery that would improwesulin compliance [7]. Appropriate titration ofoshges
and proper selection of the type of insulin are fhetors identified in achieving good sugar contiol
diabetes patients who are on insulin treatmentN®jre recently, it has been proposed that not owlyades and
types of insulin, but the technique of insulin ttjen plays a crucial role for successful use cfulim [8].

Maximum effect of insulin relies on the adequatselbeing injected using the most appropriate ingajection

technique.

In some centres, the education about techniquenjettion maybe delivered only once and there isibdiy
that the technique is not being rectified. It ismammon practice education on insulin injection téghe is
performed by the principal instructors; diabeticsguor pharmacist. There are patients who are gmpeactise
their own technique of injection that may diffeorin standard techniques. Checking injection tectaiguod it's
complications probably often not being carried outa usual busy clinical setting. However, ensurprgper
insulin injection practices should be one of theamant aspects to be considered. It was noteditisatin
injection technique among diabetes patients wetefoltowing the standards or guidelines providedthem
[8-9]. Correcting the technique will improve HbAIKO] and reduces the local side effects at injecsites [8,
11].

There are several studies done to see the issuesudifh injection practices among diabetes pasieost of
the studies revealed that the insulin injectioncficas did not reach the standard desired [8-9, Altfough
the technology of insulin delivery has improvecelgt unfortunately the technique of insulin injectiamong our
patients may remain questionable. Hence, the Hathérends and practices still persist [12].

There is a need to carry a study to observe thetipes of insulin injection among diabetes patiemtiso are
attending in a primary care clinic. Our aim is takate the impact of insulin injection techniguiueation
towards patients’ practise and glycaemic control.

MATERIALS AND METHODS

A prospective study was conducted at a semi-urb@mlth clinic in Hulu Langat District, Selangor,
Malaysia. The clinic received almost 500 clients gey. Systematic randomized sampling method wesd &
this study. A total of 138 patients were selectedmfa list of patients who are on insulin treatmentder
this clinic follow-up. The inclusion criteria wasatbetes patient aged more than 18 years old. Tpaisent used
other than standard insulin pen such as syringeeedle were excluded. All respondents were givdanirewer
assisted questionnaire to be completed. Informagioout the latest HbAlc level for each patient rediseved
from their medical records.

Participant’s insulin injection technique was asedsby a single researcher. The education on prioysetin
injection technique was delivered using placebedtipn device. This session was conducted indiVigas
individualization of education may promotes papition of the respondents with the educationahwetetion [13].
The time required for each session was approxima26l minutes. Content of the insulin injection teiclue
education was standardized for each patient. Raties given an appointment three months later &ssess
their injection technique and HbAlc level. Gen#eninders were delivered to them to ensure highottenfor
the follow-up. They were prompted to maintain healtfestyle and proper diet.
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Prior to the study, approvals from the Research Btidcal committee of Faculty of Medicine Univeysit
Kebangsaan Malaysia (FF-217-2012) and the MediadeRch Ethic Committee, Ministry of Health
Malaysia were obtained. This study was also regidtevith the National Medical Research Registry.

Statistical Analysis

Data analysis was carried out using the StatisRealkage for social Sciences (SPSS) software veio The
information on the participants’ socio-demographégcioeconomics, diabetes and insulin injectionctiras
were analysed using descriptive statistics sucfrempiency and percentage. Chi square test wasedpisi
identify the association between categorical d8tadent’s t-test and Mann Whitney test was usedntayse
association between dependant variable and contindata. Multivariate logistic regression was usetlentify
determinants for appropriate injection techniquestpeducation. P-value less than 0.05 was considerdxs:
statistically significant.

RESULTS

A total of 138 patients participated in the studwventy three patients did not come for second wtthe

reassessment of insulin injection technique posicaibon and one patient was transferred to anothieic

during the study duration due to logistic reasomer&fore, the total number of participants in gtigly was 114,
making the response rate of 82.6%.

The mean (SD) age of the participants was 56.60j19ears old. Almost two-thirds were females (59.6%
and Malays ethnicity formed half of the participai0.9%), followed by Chinese (25.4%), Indian &2) and
others (0.9%). Participants with secondary edunaf@med almost two-thirds (57.9%) of the study wlagion.

Insulin Injection Practices

Table 1showshat about one-fifth (21.0%) recapping the needtoite disposing. In response to insulin storage,
majority (83.3%) kept the insulin in use under rodemperature. Most of the respondents (95.6%) tiejec
insulin at the abdomen, with very small percent@gé%) injected at the thigh. None of the partioigainjected
insulin at the buttock or deltoid areas.

Table 1: Insulin injection practices (n=114)

Practice Ereauencv(n’Percentane(%
No of times each needle 11s

1 4.4
2 19 16.7
3 64 56.1
>4 26 22.¢
Sealed contain 1 0.c
Trash after protectir 24 21.C
Trash directl 88 77.2
Buriec 1 0.¢
Roontemperatur 95 83.2
Refriaerato 19 16.7
Abdomet 10¢ 95.¢
Thiah 5 4.4
Buttock 0 0
Deltoid 0 0
Smal areas (20 x 25mr 57 50
Larae areas (105108mm 57 5C
Performe: 10¢ 95.¢
Not performes 5 4.4
Nil 55 48.2
Lipohvoerthrooh 24 21.1
Linoatrophy 5 4.4
Bleedinc 19 16.7

Bruisinc 1C 8.§

Steps of Insulin Injection Technique Pre-Educatiorand Post-Education
Majority of the participants (93.9%) did not chettie expiry date of cartridge and/or the amountetilin
left. Even after the education, only 54.4% perfaintbis step appropriately. About half of the pdpmts
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(50.9%) turned the pen up and down and/or rollgha for 10 times. The percentage of participanto wh
performed this step correctly increased to 91.2%r &he intervention (Table 2). All participants maged to

fit the new pen needle. Performing air-shot (prighily dialling 2 to 4 units of insulin before thejaction
were executed by 28.1% of the participants. The bmmof participants who performed these steps
appropriately after education technique increased/®.3%. The steps of counting to 10 prior to reimgv
needle from skin or also known as ‘dwell time’ wasserved in more than half (62.3%) of the partictpaeven
during pre-education stage. The numbers of paditgpwho performed this step after re-educatiotedfnique
increased to (93.9%) (Table 2).

Table 2: Steps of insulin injection technique Pre-Bucation and Post-Education

Pre-education (n=114 Posteducation (n=114
Steps of insulin injection technique Frequency (n) Percentage (%)  Frequency (n) Percentage (%)
Check expiry date of cartridge and/or amount of inslin
left
Done 7 6.1 62 54.4
Not done 107 93.9 52 45.6
*Turn the pen up and down and/or roll the pen 10X
Done 58 50.9 104 91.2
Not done 56 49.1 10 8.8
*Dial 2-4 unit to perform air-shots
Done 32 28.1 87 76.3
Not done 82 719 27 23.7
Choose a site for injection
Done 66 57.9 105 92.1
Not done 48 421 9 7.9
Dial required dose
Done 114 100 114 100
Not dont 0 0 0 0
Pinch the skin
Done 52 45.€ 98 86
Not done 62 54.4 16 14
*Insert needle smoothly into skin and
press plunger until the button stop moving
Done 112 98.2 114 100
Not done 2 18 0 0
*Count to ten before removing needle from skin (dwi
time)
Done 71 62.3 107 93.9
Not done 43 37.7 7 6.1
Check to make sure you see a ‘0" in
the dose window
Done 50 43.9 97 85.1
Not done 64 56.1 17 14.9

*crucial technique for appropriate score

Table 3, shows that the total number of participahat fall into the category of appropriate tegei was 13.2%
before the education. After intervention, the numifeparticipants who had appropriate techniqueihatbased to
71.9%.
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Table 3: Insulin injection technique appropriatenes

Pre-education (n=114) Post-education (n=114)
Frequency (n) Percentage (%) Frequency (n) Percentage (%)
Appropriate 15 13.2 82 719
Inappropriate 99 86.¢ 32 28.1

HbA1c Levels Pre-Education and Post-Education

The mean (SD) HbAlc pre-education was 9.90 (2.16%)owing the intervention, the mean (SD) was 9.08
(2.16). There was as much as 0.82% reduction in IldbAeasurements within 3 months duration. Paired t
test showed significant improvement in HbAlc praadion and post education with p value of < 0.001.

Table 4: HbAlc Levels Pre-Education and Post-Educain

Pre-educatior Posteducatior

Variables t statistic (df) p value*
Mean (SD) Mean (SD)

HbA1c (%) 990 (2.16) 908 (2.16) -5.98 (113) <00

*paired t test, significant < 0.05

Association between Socio-DemographiBata with Insulin Injection Technique Appropriateness at Post
Education

There was no significant statistical associatiotwben gender, ethnicity, education level and theitedastatus
with the appropriateness of insulin injection teigue at post education. The only socio-demogragaator
that associates with the appropriateness of teubniduring post intervention was age (Table 6). Mege
among respondents with appropriate insulin tecteiguas higher compared to non-appropriate {55.1 Q#9.
versus 60.4 (+ 9.3) yearp,value= 0.01}.

Table 6: Association between Socio-Demographic Dateith Insulin Injection Technique Appropriateness & Post Education

Variable Appropriate n(%) Inappropriate n(%) X2 (df) p value*
Gender 0.001(1) 0.970
Male 33(71.7) 13 (28.3)
Female 49 (72.1) 19 (27.9)
EthnicMalay
0.75(3) 0.861
43(74.1) 15 (25.9)
Chinese 20 (69.0) 9(31.0)
Indian 18 (69.2) 8(30.8)
Others 1(100.0) 0(0.0)

Education levelNone
1.58(3) 0.660

4(66.7) 2(33.3)
Primary 23 (65.7) 12 (34.3)
Secondary 49 (74.2) 17 25.8)
Tertiary 6(85.7) 1(14.3)

Marital statusSingle
3.63(3) 0.304

4(80.0) 1(20.0)
Marriec 69 (75.0) 23 (25.0)
Divorced 1(50.0) 1(50.0)
Widowed 8(53.3) 7(46.7)

Multivariate analysis was done to control confoungdfactors for identifying independent factors thay contribute to the
appropriate insulin injection technique after tile@ation given (Table 7). Based on the previousrate analysis, any factors
with p value of less than 0.25 were selected asatiates for further analysis. Age was indepengentisociated with

appropriate insulin injection technique at poseméntion with p=0.013. Each increment in a yeaa@ among participants
was associated with 9% chance of having appropnateéin injection technique at post education.

202



Aida Jaffar et al Int J Med Res Health Sci. 2016, 5(6): 198-205

Table 7: Predictors for appropriate insulin injection technique post intervention

Variables wald  Adjusted OR (95% CI) P value
Insulin duration  1.362 0.908 (0.772, 1.068) 0.243
Age 0.944 0.944 (0.903,0.988) 0.013

DISCUSSION

This study was conducted to gauge the outcome ofaibn of insulin injection technique to diabepegients
who are on insulin therapy in a primary care clifibe mean (SD) age of the participants in thishstwas 56.6
(10.0) years old. This figure is comparable to liwal study done by Benny E. et al, in which theamgSD)

of patients who were on insulin treatment was 93 8) [14]. A study in western countries reported older mean
age of patient of 60 years old who were using ingdl.

Five diabetes-related characteristics assesséisistudy are the duration of diabetes mellitugation of insulin
treatment, type of insulin regime, total daily iisudose and frequency of insulin injection per dalie mean
(SD) duration of diabetes in this study was rekdtiwounger 10 (9) years compared to other stuttiesmean
duration of diabetes who was on insulin treatmamyging between 13.9 and 14.7 years [9][11]. Cutrstudy
revealed that 77.2% of the diabetics patients dispdhe sharps away directly into the thrash withmotecting
the tip. Meanwhile, in the European study, 47% okl their needle after recapping the tip and @2adp threw
the needle directly into the thrash without prdtegtthe tip [11]. One of the possible reasons maybe
patients in current study are not exposed on howligpose used needles during previous consultatiBngper
disposal technique should be delivered ever sitey tare being prescribed with this medication. This
information needs for further reinforcement throogh the course of treatment. Potential environnieautal
safety hazards to other people such as rubbiskatots and cleaners may need to be explained.slssfuseedle
prick injuries should be considered as part of linseducation content. This important facts perhapge to
motivate them to practice proper way of disposingrps and dangerous materials.

Majority (95.6%) of the participants in this studhyjected insulin at the preferred site as beinggssted by
various guidelines. Only 4.4% injecting insulin tite thigh region. It is almost comparable with the
European study of insulin injections in which 85% tbeir participants injecting insulin at the abdam
There are four sites over which patients can irtjeetr insulin. It is either at the abdomen or thigy arms or
buttocks. In this study, most of the participantsrevcomfortable injecting the insulin at the abdome

Nine steps were assessed with four crucial stapafdpropriate technique. The first step was cherlie expiry
date of the cartridge or amount of the insulin.leftss than one-fifth of the respondents (16.1%fopmed this
step at pre-education stage. Following educatioa, gercentage was increased to 46.6%. Possiblenréasthis
finding is that they may believe that they wouldsminsed with new insulin cartridges each time thefill
prescriptions. Another reason maybe because théryexjate that was printed on the cartridge was too
small for the patients to read [16].

The steps of insulin injection are often diffictdt grasp at first, especially among the elderlyigmés. Most of
the patients did not understand the reason beterfdmming certain steps and the effect when someialrsteps
were missed out or incorrectly performed. The curdus education and periodic assessment of thdininsu
injection technique is important in order to oveneothis problem. Only 13.2% respondents were catagb
into appropriate technique at the pre-educatiorgestdut the percentage increased to 71.9% following
intervention. Patient education may need to be mded on proper technique continuously and maintiine
throughout their contact with health care providé. The positive impact of re-education havevsbd that errors

in injection technique had decreased by 58% andlimglose had decline significantly [18]. The otrsudy
done revealed there was significant improvementeichnique score before and after counselling ofecbr
insulin injection technique [19].

In current study, improvement in mean HbAlc mayirflienced by few factors, as there was no coradll
group to compare the results with. However, thisdgtcan be considered as a pilot study for thelloca
population. Although the reduction of HbAlc was yoil.8%, but it can considered as significant. Fache
percentage point of A1C reduction, there was ashmag 35% decline in the presence of microvascular
complications among diabetes patients [20].
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A study from Japan looking at the technique of limsunjection and the relation with glycaemic canitr
concluded that re-education of insulin injecticchnique had led to the improvement in the glycaemi
control in insulin treated diabetic patients espigithose with poor technique [18].

In current study, the only determinant for apprag@iinsulin injection technique is age of the resjmts.
Patients with advancing age has better potentiabeanefit from individualized insulin technique cba.
However, to our best knowledge there was no study Bxamined the relationship between age and the
appropriateness of insulin injection technique.

Limitations of this study needs to be consideredd$ period is limited hence we unable to projebis long
term sustainability of this interventional prograowards patient’s insulin injection technique. Teheis wide
range variability in insulin injection technique appropriateness by used by other researchergfoherdirect
comparison of the findings is quite difficult.

CONCLUSION

This current study found that an inappropriate linsmjection technique is very common. With focdseducation,
67.7% (66/99) of the respondents’ had improviseittimjection technique. The steps that needetheattention
were the step of rolling the pen and performingshiot as two-thirds of patients did not performstheteps
during the study. The mean reduction of HbAlc witld months post intervention was 0.82%. There were
significant association between age and durationingfulin treatment with the appropriateness of linsat post-
intervention. Health care providers may need tatifle and rectify the incorrect the technique asiy improve

the glycaemic control among diabetes patients wama insulin devices. A proper randomized conglrial can

be planned in future to determine sustainabilitindfvidualized insulin technique in primary clinsettings.
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