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Patients with type 2 diabetes who require insulin therapy are commonly elderly and have poor visual acuity. In this study, we ex-
amined the clinical usefulness of the indicator magnifying window (IMW) for elderly patients with type 2 diabetes. We recruited 
50 patients with type 2 diabetes over the age of 60 who had used insulin pens for glucose control. They were asked to set the insu-
lin pen at randomly selected doses with or without an IMW. We assessed dosing accuracy, convenience, self-confidence, need for 
eyeglasses, preference, and willingness to recommend the IMW to other patients. Although the IMW did not improve the dos-
ing accuracy or convenience, it significantly decreased the need for eyeglasses. Overall, the clinical usefulness of the IMW is 
quite limited in elderly patients with type 2 diabetes.
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INTRODUCTION

The number of elderly patients with type 2 diabetes is continu-
ously increasing and many of them suffer from poor vision 
due to senile changes or diabetic eye complications [1-4]. 
Since type 2 diabetes is characterized by a progressive decline 
in insulin secretory function, many patients eventually require 
insulin therapy [5-7], which is a common problem in elderly 
patients with type 2 diabetes. Furthermore, in elderly patients 
with type 2 diabetes, visual impairment may predispose inac-
curate insulin dosing, which may result in erroneous glycemic 
control, including hyper or hypoglycemia. In this study, we 
examined whether the indicator magnifying window (IMW) 
for insulin pens assists in effective insulin therapy for elderly 
patients with type 2 diabetes.

METHODS

Subjects and data collection
Fifty patients (30 men and 20 women) with type 2 diabetes 

were prospectively enrolled at the Seoul National University 
Hospital. The inclusion criteria required that subjects have 
type 2 diabetes, be over 60 years old, and self-inject insulin 
with insulin pens. The exclusion criteria included subjects 
who had corrected visual acuity of ≤20/200. The Institutional 
Review Board at Seoul National University Hospital approved 
the study protocol. This study is registered at ClinicalTrials.
gov (NCT01563419). Written informed consent was obtained 
from all subjects prior to any study-related procedures. Medi-
cal history was obtained by reviewing medical records and/or 
questionnaires. We measured near visions of the enrolled pa-
tients using the Korean Near Vision Chart [8].
Assessment of efficacy of the indicator magnifying window
We asked the subjects to dial up the insulin pen (Lantus Solo-
Star Pen; Sanofi, Frankfurt, Germany) to a randomly selected 
dose between 30 and 40 units. We checked whether they di-
aled the selected dose correctly and measured the time spent 
to complete the task. For each subject, we repeated the test 
three times with insulin pens with or without the IMW (Izumi 
Planning Co., Tokyo, Japan) (Fig. 1) in a random order. If the 
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subject dialed the selected dose correctly at all three trials, we 
concluded that the subject had set the dose correctly. 
 After completing the test, we asked the subjects to assess the 
convenience of dosing when using the IMW by checking a 
convenience score from 1 point (very inconvenient) to 5 points 
(very convenient) on the questionnaire. We also asked about 
their self-confidence in setting the designated doses, need for 
glasses in setting up the doses, preference for the use of the 
IMW, and willingness to recommend the IMW to other pa-
tients.

Statistical analysis
A sample size of 49 patients was calculated to provide 90% 
power (α=0.05) to simultaneously detect a 2-second difference 
in the time spent to complete the task with the IMW, consider-
ing a 10% screening failure. All continuous variables are ex-
pressed as mean±standard deviation. The t-test was used to 
compare the time spent to complete the task and the conve-
nience score. The chi-square test was used to analyze the dosing 
accuracy, self-confidence in setting the designated doses, and 
need for glasses in setting up the insulin doses. A P value of less 
than 0.05 was considered statistically significant. All the analy-
ses were performed using IBM SPSS version 18.0 for Windows 
(IBM, Armonk, NY, USA).

RESULTS

We recruited 50 patients with type 2 diabetes (30 men and 20 
women). The mean age was 69±6 years, duration of diabetes 
was 17±8 years, and duration of insulin treatment was 5±5 
years. The mean hemoglobin A1c was 8.2%±1.4% and the aver-
age near visual acuity of patients was 20/60 for each eye. Thirty-

two patients (64%) were diagnosed with diabetic retinopathy.
 The results of the efficacy studies for the IMW are shown in 
Table 1. Forty patients (80%) and 39 patients (78%) dialed the 
designated dose correctly with and without the IMW, respec-
tively (P=0.671). Time spent to complete the task was 8.2±4.3 
seconds with the IMW and 8.3±4.1 seconds without the IMW 
(P=0.704). The convenience score with or without the IMW 
was similar (4.3±1.0 points vs. 4.1±1.0 points; P=0.418).
 All patients expressed self-confidence in setting the correct 
dose with the IMW and 47 patients (94%) expressed self-con-
fidence without the IMW. Three patients (6%) needed eye-
glasses for near vision to set the designated insulin doses with 
the IMW, while nine patients (18%) needed eyeglasses without 
the IMW, which was statistically significantly different (P=
0.004). Seventeen patients (34%) reported that they would like 
to continue to use the device and 24 patients (48%) reported 
that they were willing to recommend it to other patients.

DISCUSSION

Various diabetes-care devices have been developed for patients 
with impaired vision, such as a talking blood glucose monitor, 
magnifiers for insulin syringes and pumps, and syringe-filling 
devices for the blind or partially sighted people with diabetes 
[9,10]. However, the efficacy of these devices for diabetic pa-
tients had not been proven, except in the case of prefilled insu-
lin pen devices. The insulin pen has been shown to exhibit dis-
tinct advantages over the syringe and vial in terms of accuracy 
and ease of use [11-16].
 In this study, we examined the clinical usefulness of the 
IMW for insulin pens in elderly patients with type 2 diabetes. 

Fig. 1. An insulin pen with the indicator magnifying window 
attached.

Table 1. Comparison of the dosing accuracy, the time spent to 
complete the task, convenience score, self-confidence in set-
ting the designated doses, and need for eyeglasses in setting up 
the insulin doses with or without the indicator magnifying 
window (IMW)

With 
IMW

Without 
IMW P value

Dosing accuracy 40/50 (80) 39/50 (78) 0.671
T ime spent to complete the 

task, sec
8.2±4.3 8.3±4.1 0.704

Convenience score, points 4.3±1.0 4.1±1.0 0.418
Self-confidence 50/50 (100) 47/50 (94) -
Need for eyeglasses 3/50 (6) 9/50 (18) 0.004

Values are presented as number (%) or mean±standard deviation.
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Since syringe or insulin pen magnifiers enlarge the scale of  
insulin syringes or pens, it was expected that they would be 
useful particularly for elderly diabetic patients. However, the 
IMW did not improve the dosing accuracy or convenience 
score with regard to the use of insulin pens, which could be ex-
plained by the fact that all the patients had previously used in-
sulin pens and felt comfortable with insulin pens. Nonetheless, 
the IMW significantly decreased the need for eyeglasses while 
setting up the insulin doses. Overall, the IMW may decrease 
the need for eyeglasses for insulin dosing with insulin pens, al-
though other clinical benefits of the IMW appear to be limited.
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