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Impact of insulin pump on quality of life of diabetic
patients
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Aim: Diabetes is an emerging health problem, both in developing and developed countries and has an enormous economic and social
impact. The objective of our study was to find the impact of insulin pump on the quality of life of patients with type 2 diabetes (T2D)
and compare it to the quality of life of patients with T2D using an insulin pen. Subjects and Methods: This is a case—control study
which was conducted among patients with T2D presenting between November 2014 and November 2015. A total of 83 patients with
T2D, using insulin pump were enrolled in the study as cases and 322 patients with T2D not using insulin pump but using insulin pens
were enrolled as controls. Short form-36 quality of life questionnaire was used for data collection. Results: Mean age of patients using
insulin pump was 52.49 + 9.28 while the mean age of patients not using insulin pump was 54.72 + 16.87. Mean score of all domains in
the questionnaire was found to be higher in patients using insulin pump as compared to patients not using insulin pumps (P < 0.05). In
81.1% of the patients, the insulin pump decreased the frequency of hypoglycemic episodes. Conclusion: Insulin pump has significantly
improved the quality of life of patients in terms of better self-esteem, decreased stress, and better mood. It has resulted in improved
physical health, meal time flexibility, and ease of travel. It allows patient to have more active participation in social and recreational

activities improving their personal and family life.
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INTRODUCTION

Diabetes is an emerging health problem both in developing
and developed countries with an enormous economic and
social impact."! It has a high age-adjusted prevalence of 9.6%
in the North American and Caribbean region.” According
to the World Health Organization, 347 million people had
diabetes as of October 2013.P4 It is projected to be the
7" leading cause of death by 2030." Good glycemic control
remains an important goal for management of patients
with type 2 diabetes (T2D). It significantly reduces the
risk of serious long-term complications associated with

Corresponding Author: Dr. Haider Ghazanfar,
R Endocrinology, New Jersey, United States of America.
E-mail: haidergh@gmail.com

Access this article online

Quick Response Code:

Website:
www.ijem.in

DOI:
10.4103/2230-8210.183472

T2D. One percent reduction in hemoglobin Alc (HbAlc)
reduces diabetes-related deaths by 21% while the risk of
microvascular complication and myocardial infarction are
reduced by 37% and 14%, respectively.”! Hypoglycemia is
one of the major limitations in achieving a good control
of T2D. Prevalence of hypoglycemia in T2D has escalated
over the past decade with the increasing use of insulin for
the treatment of patients with T2D. Hypoglycemia can cause
setious morbidity by provoking stroke, acute cardiac failure,
myocardial infarction, and ventricular arrhythmia. In such
cases, we should keep in mind the importance of quality of
life issues as they have a significant impact on an individual’s
attitude toward managing his or her disease and long-term
health. Despite various efforts, good glycemic control remains
an elusive goal for most of the patients with T2D. The
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objective of our study was to find the impact of insulin pump
on the quality of life of patients with T2D and compare it to
the quality of life of patients with T2D using an insulin pen.

SuBJECTS AND METHODS

Study design, sampling technique, and sample size

This is a case—control study which was conducted among
patients T2D using the insulin pump continuously for
more than 6 months in a private clinic in New Jersey, the
United States of America between November 2014 and
November 2015. A total of 83 diagnosed patients with T2D
on an insulin pump were included in the study as cases and
322 patients with T2D, not on an insulin pump but using
insulin were included as controls. The patient was diagnosed
of having T2D if they had HbAlc = 6.5% or fasting
plasma glucose = 7.0 mmol/L or having classic symptoms
of hyperglycemia or hyperglycemic crisis, a random plasma
glucose = 11.1 mmol/L." Microvascular complications of
diabetes were defined as long-term complications of diabetes
because of its effects on small blood vessels resulting in
retinopathy, nephropathy, and neuropathy. Macrovascular
complications of diabetes included coronary artery disease,
stroke, and peripheral vascular disease. The power of the
sample size was set at 80% to differentiate quality of life
variables between the two groups. Short form-36 (SF-36)
quality of life questionnaite was used for data collection.!
Patients using insulin pump were asked additional questions
regarding impact of insulin pump on family relationship,
social activities, ease of travel, recreational activities, energy
level, the it mood, employment opportunities, intimate
relationships, physician-patient relationship, sleep, motivation
to achieve a better glycemic control, ease of accomplishing
small tasks, frequency of hypoglycemic episodes, and meal
time flexibility. They were also asked to list advantages and
disadvantages of an insulin pump.

Data collection methods

A total of 100 patients on Insulin pump were asked to fill
the questionnaire SF-36 out of which; 83 filled the form.
350 patients with T2D not using insulin pump were asked
to fill the questionnaire SF-36; out of which 322 filled
the form. Patients using the insulin pump for more than
6 months were considered as cases in the study. Patient with
T1D or with another significant pathology was not included
in the study. Informed consent was obtained from every
patient and they were assured that their identity would be
kept anonymous. The questionnaires were filled over the
phone, in the clinic or via E-mail correspondence.

Data analysis
After the forms had been filled, the data were analyzed using
the SPSS version 21 (IBM). Frequency and percentages

were calculated for all qualitative variables. Welch’s test was
performed to assess whether difference in scores between
the two groups was significant (P < 0.05).

REsuLts

Of the total sample size of 405; 83 were patient with T2D
on insulin pump while 322 were patients with T2D not on
insulin pump but using insulin. About 177 (43.7%) were
male patients while 228 (56.3%) were female patients.
Mean age of patients using insulin Pump was 52.49 * 9.28
while the mean age of patients not using insulin pump was

54.72 + 16.87 [Table 1].

Welch’s test was performed to assess whether difference
in scores between the two groups was significant or not.
Mean score of all domains was found to be higher in
patients using insulin pump as compared to patients not
using insulin pumps (P < 0.05) [Table 2].

About 100% of the patients found the insulin pump
therapy better than their previous treatment with
insulin pens or syringes. In 81.1% of the patients, the
insulin pump decreased the frequency of hypoglycemic
episodes; in 5.4% there was no change in the frequency
of hypoglycemic episodes. The remaining 13.5% did not
have hypoglycemic episodes before or after starting the
insulin pump. 70.3% patients were extremely satisfied
with the insulin pump therapy, 21.6% patients were very
satisfied with the insulin pump, and 5.4% were satisfied
with the insulin pump therapy. Only one patient was
unsatisfied with the insulin pump therapy because of its
small capacity. About 8.8% patients were troubled by the
insulin pump’s alarm.

Table 1: Characteristics of patients with type 2 diabetes

Cases Controls

Age 52.49+9.28 54.72+16.87
BMI 25.62+7.31 25.8+6.10
Duration of diabetes 7.32+2.34 7.95+2.65
Gender

Male 43 134

Female 40 188
Marital status

Single 9 43

Married 44 164

Widow (er) 13 52

Divorced 17 63
Smoking status

Nonsmoker 53 232

>10 cigaretter per day 12 63

10-20 cigarettes per day 10 5

20 cigarettes per day 8 22
Complication

Microvascular complications 23 95

Macrovascular complications 8 26

BMI: Body mass index
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Table 2: Mean score of case group versus control group
Insulin pump Noninsulin pump

case group control group
Physical function 95.24+10.18 59.67+22.62
Role physical 91.87+17.94 56.99+38.44
Bodily pain 100+0 55.99+32.24
General health 83.31+14.13 54.22+20.53
Vitality 84.40+8.57 45.23+22.66
Social 88.40+12.31 78.10+19.46
functioning
Role-emotional 91.97+14.34 60.97+41.33
Mental health 89.59+8.85 71.73+18.58
Physical health 92.60+8.87 56.72+22.55
total
Mental health 88.59+6.26 64.00+18.14
total
DiscussioN

Insulin has been the mainstay of treatment in patients with
T2D after oral medications fail to control blood glucose
level. Insulin was first used as a treatment for diabetes in
1922. Since then, insulin injections have been the golden
standard of treatment for patients with T2D. However,
injections have their limitations. Compliance is a significant
issue with the use of insulin injections. Repeated punctures
and calculating the right doses to be taken at specific times
prove to be a huge nuisance to users of insulin injections.
To counteract these problems, insulin pumps were first
introduced in the 1970s in the management of diabetes.
The introduction of the insulin pump was a great revolution
in the management of diabetes. Dr. Arnold Kadish of Los
Angeles devised the first portable insulin pump in 1963, and
Dean Kamen designed the first wearable version in 1976.
In the late 19707, for the 1* time, insulin pumps were used
in the management of patients with T2D."!” Since then,
great advancements in the insulin pump have been made.

In one of the largest randomized controlled trial was done
on 1441 insulin-dependent diabetes mellitus patients, it
was found that intensive care therapy was associated with
reduced cardiovascular risk, neuropathy, and nephropathy
and also caused favorable changes in lipid profiles.'"? A
comparison study between multiple injection regimens
and insulin pump showed that insulin pump provided a
better control and was safe and convenient to use.l”l A
systemic review of 74 studies concluded that the insulin
pump provided better glycemic control and quality of
life in both children and adults as compared to multiple
daily injections of insulin."¥ Hence, it is no surprise that
the percentage of patients with T2D using insulin pump
has progressively increased with the passage of time. The
obstacles in using pump therapy include the high cost,
the high level of commitment with regular blood glucose
monitoring, hardware problems, and pump failure. The risk

of hypoglycemia and diabetic ketoacidosis still remains,
though decreased on insulin pump therapy. All in all,
there are disagreements about which is more beneficial for
patients; injections or pumps.

The insulin pump is a relatively new modality in the
treatment of patients with T2D. A number of studies
have proven that insulin pump therapy has improved
the glycemic control in patients with T1D and T2D.'>"7
Furthermore, with better glycemic control, the risk for
the development of complications can be reduced.'*!!
According to a study, about 68.5%, 56.1%, and 31.4%
of patients with poorly controlled T2D had neuropathy,
nephropathy, and retinopathy, respectively.!'" Hence,
an insulin pump is effective not only in the immediate
management of T2D but also in preventing the long-term
complications associated with T2D.”!

The most important and common adverse effect of insulin
therapy is hypoglycemia. It is the main limitation in the
execution of intensive insulin therapy. In a study done
in 2013, under diabetes control and complications trial,
it was found that the rate of hypoglycemia increased by
300% upon escalating the glycemic control.?!! It has been
proven by various studies that insulin pump significantly
reduces the hypoglycemic episode and is a good alternative
to the ineffective multiple drug injection (MDI).2>> A
meta-analysis showed that insulin pump was superior in
reducing hypoglycemic episodes as compared to MDI
with an odds ratio of 0.48 for severe hypoglycemia.
4 According to a randomized parallel group study,
patients with T2D using insulin pump has 0.8 episodes
of hypoglycemia per month as compared to 1.2 episodes
petr month in patients with T2D using MDL®! In our
study, there was a decrease in hypoglycemic episodes in
81.1% of the patients, in 5.4% there was no change in the
frequency of hypoglycemic episodes while the remaining
13.5% did not experience hypoglycemic episodes before
or after starting the insulin pump. According to a study,
a patient who shifted from MDI to insulin pump showed
a significant (P < 0.005) decrease in insulin requirement
from 1.7 £ 0.9 to 1.1 * 0.6 U/kg/day.* This might be
the reason of decreased hypoglycemic episodes in patients
using insulin pumps.

The insulin pump offers the patient ease of travel without
having to worry about the availability of insulin in different
places and whether a specific amount of insulin would last
them during the journey or not. This fact was highlighted
in our study, as 50.7% of the patients felt “much better,”
21.6% felt “better,” and 18.9% felt the “same as before
starting insulin pumps” in their ease of travel. No patient
felt worse with the insulin pump in this domain.
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A bigissue in diabetics is that they need to maintain a pretty
stable meal schedule so as to be able to calculate the right
dose of the insulin. Insulin pump, however, offers flexibility
in meal eating times and also broadens food choice.””** A
case—control study showed that people on MDI had greater
diet limitations than those on insulin pumps.” Patients
using injectable insulin have to follow strict schedules
for their meal times and the need for administration of
injections prior to meals is cumbersome. This indirectly
limits their social activity. In fact, it was revealed upon an
interview with many of our patients that they were taken
as drug addicts by the onlookers in public gatherings while
they were administering their premeal dose of insulin. They
had anxiety and fear of glycemic excursions after meals
and hence abstained from participating in social activities.
A systematic literature search showed that insulin pump
provided a greater flexibility in lifestyle with regard to meals
and socialization.P’” Our research showed that in terms of
mealtime flexibility; 67.6% patients felt “much better” after
starting the insulin pump, 16.21% patient felt “better” after
starting the insulin pump, and 13.5% patient felt same as
they did on the previous therapy. Around 72.9% patients
felt “much better” and 16.2% “better” in term of social/
leisure activity after starting the insulin pump while the
remainder felt same as before.

Different questionnaires have been developed to assess
the quality of life of patients with T2D. A randomized
controlled, cross-over trial conducted in 11 European
centers showed that diabetes quality of life questionnaire
scores for people using insulin pumps are higher than
those on other types of therapies.’! A number of other
studies deduced similar results in terms of better sense
of well-being, lesser anxiety due to fear of glycemic
excursions, and fewer episodes of ketoacidosis.””! With
better quality of life, people have better self-esteem, and
better physical health. In our study, mean physical health
score of patients using insulin pump was 92.42 as compared
to 56.72 in patients in the control groups. Results of the
control group were similar to a study done on patients with
T2D not using insulin pump. Patients in that study had a
mean physical function score of 41.46.1 About 59% of
patients on insulin pump felt “much better,” 21% “better”
and 16% felt “same” as before, in addition, 89% people
feel “more independent” and “less strained.” There was
also improvement in family relations; 37% people reported
them to be “much better,” 16.2% “better,” and 40.5%
“same” as before.

Many studies have shown that people on insulin pump
are more satisfied with their treatment as compared with
other therapies.” Our research showed that 97% people
found the insulin pump to be “more convenient,” with

“less pricking,” and reported a “better diabetic control.”
With better satisfaction with therapy, patients develop more
trust in their doctor, and it improves the doctor-patient
relationship. This improvement in physician-patient
relationship was seen in our study as 51.35% reported
that it got “much better,” 8% reported it got “better,” and
32% reported that it remained “same.” According to a
study, 93% of the patient preferred insulin pump over their
previous MDI regimen because of increased flexibility, ease

of use, convenience, and overall improvement in quality
of life.Ps

Patient with diabetes suffer from depression and anxiety.’!
A cross-sectional study done on patients admitted to
Cardiac Intensive Care Units showed a strong association
between impaired glucose levels and depression.P It
was found in a case—control study, that the prevalence
of depression and anxiety is higher among patients with
diabetes as compated to controls.” Mean total mental
health score was found to be 88.59 in patients on insulin
pump as compared to 64.00 in patients in the control group.
Other studies done on patient with T2D, not on insulin
pump had a mean mental score of 46.63,* 60.1,5 and
55.4.7 In our research, it was found that in terms of mood
and feeling happy, 75% people felt “much better,” 11%
felt “better,” and 13% felt the “same” as before. In terms
of self-esteem and stress; 54% of patients had reported
“much bettet,” 16% “better,” and 29% “‘same” as before.

Many disadvantages of insulin pump have been raised
over the past. One issue is the cost-effectiveness. Different
studies have shown that although insulin pump is not
economical initially, it becomes more cost-effective in
the long run by preventing diabetic complications and
thus reducing the hospitalization associated costs.’**!
Another problem encountered is the weight gain associated
with insulin pump. In our research, 91.8% of patients
reported no increase in weight. This could be due to the
more appropriate insulin dosing done in our study. No
significant difference in weight change was found in other
studies comparing insulin pump with MDI in patients
with T2D.P>#041

Other problems which could be encountered are the
alarms associated in an insulin pump. It was found in a
retrospective study done on adolescents that one of the
chief problems was the alarm.*”l In our study, 8.8% of
patients were troubled by them.

CONCLUSION

The insulin pump has significantly improved the quality
of life of in terms of better self-esteem, decreased stress,
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better mood, improved physical health, meal time flexibility,
ease of travel, more active participation in social and

recreational activities, ease of accomplishing small tasks
and family relationships. The satisfaction of patients on
treatment with insulin pump shows that it is a simple and
convenient way of insulin therapy, providing better diabetic
control, with minimal hypoglycemic episodes and weight

gain. It is, thus, a new ray of hope to diabetic patients all

over the world.
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