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INTRODUCTION 
The long-term benefits of intensive insulin therapy to 
control blood glucose levels have been demonstrated in 
prospective randomized 1-3 and epidemiologic 4 studies 
in patients with type 1 or type 2 diabetes mellitus (DM). 
These studies found a correlation between tight glycemic 

control and reduction in the progression of chronic 
complications associated with DM. 

Research has demonstrated that optimum glycemic 
control is not routinely achieved in clinical practice. 5 
Some of the psychological barriers to satisfactory 
insulin therapy include fear of hypoglycemia, 6 fear of 
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weight gain, 7 and injection-related anxiety. 8 These 
problems have been associated with poor adherence to 
therapy, with subsequent inadequate glycemic control 
and the increased risk of developing microvascular and 
macrovascular complications that often accompany DM. 

Clinicians have a key role in promoting patient 
adherence with insulin therapy. Patients need psy- 
chological support and practical information to 
increase their confidence in self-managing their DM 
and safeguarding their health. 9,1° In addition, clinicians 
should know the specific needs of their patients with 
DM, such as the degrees of self-motivation and physi- 
cal dexterity to operate an injection device and any 
reservations a patient may have with regard to insulin 
therapy. Awareness of insulin analogues with im- 
proved pharmacokinetic profiles that can enhance 
glycemic control is also useful in clinical practice. 

The goal of this article was to examine the 
psychological barriers some patients with DM have to 
insulin therapy. Also discussed are strategies to 
overcome these barriers. 

METHODS 
A literature search of MEDLINE was conducted for the 
period 1992 through 2005, using search word 
combinations including psychological barriers in 
people with diabetes, insulin therapy, needle phobia, 
injection anxiety, weight gain, and fear of hypogly- 
cemia. Relevant articles relating to the topic of 
overcoming psychological barriers in insulin therapy 
were studied and summarized. 

INJECTION-RELATED A N X I E T Y  
A study of 115 patients with type 1 or type 2 DM 
treated with insulin therapy showed that 45% of study 
participants avoided injections of their prescribed insulin 
due to anxiety or needle phobia; 70% reported that 
they would be bothered if they had to inject themselves 
more than twice a day. 8 The study did not show any 
significant correlations between injection anxiety and 
age, sex, duration of DM, or the duration of insulin use. 
In another study, a small group of insulin-treated 
patients with DM were shown to have a severe fear of 
self-injecting and self-testing, characterized by emo- 
tional distress and avoidance behavior. 11 Based on a 
sample size of 24 insulin-treated adult patients with 
DM, results were extrapolated to the total study 
population (N - 1274), which showed that 0.2% to 

1.3% of the population scored high in the severe fear 
of self-injecting range.11 

The relationship between injection anxiety and 
glycemic control can have important therapeutic 
implications. In a study by Berlin et al, 12 poor glycemic 
control in patients with DM was associated with higher 
levels of anxiety, depression, and phobic symptoms. 
Furthermore, these patients performed fewer blood 
glucose measurements per day. Another study demon- 
strated that comorbid psychiatric illness was associated 
with a higher glycosylated hemoglobin (A1C) level com- 
pared with those patients with no psychiatric symp- 
toms (10.8% vs 9.6%, respectively; P= 0.02). 13 Inter- 
estingly, a history of clinical depression has been found 
to increase the risk of developing DM by -23% in 
younger adults (defined as ages 20-50 years). TM 

Patients who develop type 2 DM and are prescribed 
insulin therapy in combination with oral antidiabetic 
agents may initially resist the need for injectable 
therapy, even though they acknowledge the benefits of 
insulin use. In one study of patients with type 2 DM 
who did not yet require insulin therapy, participants 
reported negative attitudes toward the use of insulin, 
including anxiety about injection-associated pain, 
proper techniques, and the everyday necessity of 
administering injections. 15 For patients with negative 
attitudes, the clinician can identify the anxiety from the 
patient's perspective and address any concerns in a 
positive and reassuring manner. 

The use of a short questionnaire (Table I) can help 
clinicians identify patients who may have injection- 
related anxiety. 8 Patient responses can provide the 
clinician with important clues relating to the success of 
subsequent therapy and highlight the need for more 
intense education and regular monitoring of DM 
management, including A1C levels. 

For some patients with insulin-treated DM, pen 
devices for insulin injections have improved their 
quality of life. Manufacturers offer pen needles that are 
one third shorter (12.7 mm) than standard-length 
needles and have a larger gauge, with a smaller bore 
diameter for greater patient comfort. Because the pen 
needle does not puncture the stopper of an insulin vial 
before injection, the needle maintains its sharpness and 
beveled angle, thereby potentially reducing any 
discomfort associated with injection. Pen devices may 
be simpler to use for specific populations, such as older 
adults, children, and adolescents. A randomized, cross- 

- 3 9 -  



I n s u t  i n J a n u ary 2 O 0 6  

++++++++++++++++ R ~ ++++i++ ++~ ++a+++~ ++~+++D ~+ ~ + + ~++ R + ++,:, ,,,+~,++ + + ++++++++-+++p+ ~ t; + +i+++++i+~+m+~+++++ ++ +++++++~+ + ++++++2+~+~ +~ +++++i+++Z ++++~+~+ ~+i++++i+++ ~+;++++ N~ ~ +++++++++R B+;++++ M~+++ ~ + ++M ++++~ +h++++MD +++++++++++++++ 

over comparison of prefilled, disposable pens and 
conventional vials and syringes showed that 74% of 
patients indicated a preference for the pen over the 
vial/syringe method; 74% of the study participants 
considered the pen easier to use overall, and 85% of 
the study participants found the insulin dose scale on 
the pen easier to read. ~6 

Research on noninjectable insulin formulations may 
lead to future options for patients with DM. For ex- 
ample, inhaled insulin is currently being assessed and 

has been found to maintain glycemic control com- 
parable to that of patients taking multiple daily in- 
jections. 17 The prime benefit appears to be providing 
an effective alternative to subcutaneous insulin as part 
of a basal/bolus strategy in patients who are unwilling 
or unable to use preprandial insulin injections, pre- 
sumably contributing to increased patient satisfaction 
and quality of life due to the reduced number of daily 
injections required. 17 However, patient satisfaction data 
are based on a small number of published clinical trials; 
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longer term pulmonary and other safety data are still 
needed. In one study, inhaled insulin was associated 
with a lower overall hypoglycemia rate compared with 
subcutaneously injected insulin (9.3 vs 9.9 episodes/ 
patient-month) but a higher severe hypoglycemia rate 
(6.5 vs 3.3 episodes/100 patient-months). 17 Also, the 
lower bioavailability (and therefore higher doses of 
inhaled insulin required) may make inhaled insulin less 
cost-effective than injected insulin. 

C O N C E R N  A B O U T  W E I G H T  G A I N  
Weight gain can be a concern for some patients with 
DM. For patients with type 2 DM (which is typically 
diagnosed from middle age onwards), weight gain can 
be an issue because patients are often overweight at 
the time of diagnosis and any further increase in 
weight is undesirable. The prospect of additional 
weight gain secondary to insulin use may be a major 
obstacle for some patients.16 The anticipation of weight 
gain with insulin therapy and the discipline needed to 
compensate for it are psychological burdens that can 
cause negative feelings toward insulin therapy. 7 Insulin 
omission in women with type 1 DM is common. In one 
study, almost one third of the women surveyed 
admitted to their underuse of insulin to reduce their 
weight. 7 In a study of 341 women aged 13 to 60 years 
with type 1 DM, 31% reported intentional insulin 
omission. 18 The women who skipped their insulin ther- 
apy had poorer glycemic control, more DM-related 
hospitalizations, greater psychological distress, more 
fear of hypoglycemia, and higher rates of retinopathy 
and neuropathy. 

Weight gain can be a concern for some patients 
when they start insulin therapy. In the United Kingdom 
Prospective Diabetes Study, adults initiating insulin 
therapy averaged a weight gain of almost 5 kg (11 lbs) 
over the first 3 years. 3 A weight gain for patients with 
type 2 DM is also associated with increased insulin 
resistance, thereby undermining the effectiveness of 
treatment.19 

Research has found that although insulin therapy 
improves blood glucose control, some patients may 
experience changes in their blood pressure and lipid 
profiles, z° In an ancillary study of the Diabetes Control 
and Complications Trial (DCCT), patients with type 1 
DM who gained the most weight during therapy also 
had the highest waist-to-hip ratios, blood pressures, 
and levels of triglycerides, total cholesterol, low- 

density lipoprotein cholesterol, and apolipoprotein B 
compared with those in the lower weight ranges, z° 

DM management for obese patients involves 
glycemic control and weight reduction. These goals are 
particularly difficult to achieve in the obese patient 
with DM because progressive 15-cell dysfunction and 
increasing insulin resistance may require the adminis- 
tration of increasingly higher dosages of insulin. 19 

Other research has found that insulin itself does 
not result in weight gain in patients with type 2 DM. zl 
Insulin is often first prescribed to patients with type 2 
DM after a period of poor metabolic control by oral 
agents, a period that may be accompanied by weight 
loss due to insulin deficiency and/or the poor metabolic 
control itself. The weight gain observed during insulin 
therapy may simply correspond to reexpression of the 
patient's physiologically controlled body weight. Onset 
of weight loss before the diagnosis of DM has rarely 
been observed, even in obese patients with type 2 DM 
and even though type 2 DM may remain undiagnosed 
for as long as 9 to 12 years, zz Long-term studies of 
insulin-treated patients with type 2 DM suggest that 
the weight such patients reach is asymptomatic, and 
that most weight gain occurs during the first 3 years 
of treatment. 3,23 

When insulin therapy is required for the treatment 
of the obese patient with DM, combination therapy with 
oral agents that have been found to minimize the 
amount of exogenous insulin required may minimize 
weight gain. In addition, the obese patient with DM 
whose disease is poorly controlled with maximum oral 
antidiabetic therapy may benefit from weight-reducing 
agents, such as sibutramine or orlistat. 19 

New insulin analogues have been shown to be 
relatively beneficial in lessening weight gain during 
insulin therapy. Basal insulins precipitate when injected 
into subcutaneous tissues and therefore have a much 
slower absorption rate and extended action compared 
with other insulin formulations. For example, the 
action profile of insulin glargine shows a 24-hour 
constant profile compared with isophane insulin 
suspension, which peaks 4 to 6 hours after injection, z4 
Thus, insulin glargine offers the potential of less 
nocturnal hypoglycemia and better fasting glucose 
control. This finding was confirmed in a study of 
patients with type 2 DM, which also showed that 
although A1C reductions were similar with insulin 
glargine and isophane insulin, less nocturnal hypo- 
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glycemia and significantly less weight gain were ob- 
served (0.4 kg [0.9 lbs] vs 1.4 kg [3.1 lbs], respec- 
tively; P < 0.001).25 

Insulin detemir (another basal insulin) has also 
demonstrated relative benefits with respect to weight. 
Comparative studies of people with type 1 DM have 
consistently found that those individuals treated with 
insulin detemir have not gained weight on average, 
whereas those treated with isophane insulin have 
gained weight. 26-29 Insulin detemir also has been 
reported to incur a reduced risk of weight gain for 
patients with type 2 DM. In a 6-month comparative 
study of 505 people with type 2 DM, patients treated 
with insulin detemir gained 1.0 kg (2.2 lbs), whereas 
patients receiving isophane insulin gained 1.8 kg (4.0 lbs; 
P = 0.02). 3o 

The mechanism of action in terms of weight gain 
observed with newer insulin analogues may be related 
to the reduced risk of nocturnal hypoglycemia, which 
perhaps leads to a reduction in the amount of 
"defensive eating" by the patient to guard against 
these episodes. 18.25 

FEAR OF H Y P O G L Y C E M I A  
Patient behaviors commonly cause hypoglycemia, 31 a 
condition which is therefore generally preventable. 
Episodes of severe hypoglycemia, a common occur- 
rence in patients with type 1 DM and hypogly- 
cemia unawareness, can generate fear and anxiety. 32 
Studies have found that the most frequent cause of 
hypoglycemia--accounting for almost two thirds of the 
cases--was reduction of caloric intake by patients 
without adjustments in DM medications. 33 Medication 
increases are rarely identified as the cause of hypo- 
glycemic episodes. One study showed that a high 
proportion (51.2%) of stable, insulin-treated patients 
developed hypoglycemic episodes, but severe hypo- 
glycemia occurred infrequently (3.4% of those who 
experienced hypoglycemia). 31 Patients identified a 
cause for 45% of these episodes: 53% of these epi- 
sodes were attributed to missing a meal, 24% to 
exercise, and <2% followed a medication increase. 

Intensified insulin therapy in the DCCT led to an 
improvement in the quality of DM care. 34 An ancillary 
study of this trial revealed that patients with less DM 
knowledge (and therefore lower hypoglycemic 
awareness) had higher A1C levels and a higher incidence 
of severe hypoglycemia. 34 Patients with type 2 DM-- 

whether on insulin therapy or not, and especially if they 
are of advanced age and if they smoke--are more likely 
to have low hypoglycemia awareness. 35 

For many people with DM, the fear of hypoglycemia 
can lead to eating regular snacks to protect against 
hypoglycemic events, thus resulting in weight gain. This 
strategy may be used by patients who have a fear of 
nighttime hypoglycemia. The selection of a longer, 
smoother acting, and more consistently performing 
insulin that minimizes the number of serum troughs per 
24-hour period could enable the patient to have the 
confidence to break a habit that may be contributing to 
any weight gain. For example, insulin glargine, the first 
clinically available basal analogue with a prolonged 
absorption and activity profile, has a 24-hour duration of 
action, no pronounced peak, and lower between-subject 
variability versus isophane insulin or extended insulin zinc 
suspension. 36 In patients with type 2 DM, insulin glargine 
has been found to confer at least equivalent glycemic 
control with a lower incidence of hypoglycemia 
compared with isophane insulin. 37 In one study that 
compared insulin glargine with isophane insulin, -60% 
of patients attained A1C levels <7.0% with each insulin 
type. However, nearly 25% more patients attained this 
without documented nocturnal hypoglycemia using 
insulin glargine compared with isophane insulin (33.2% 
vs 26.7%, respectively; P < 0.05). 

Further research may lead to the development of 
new treatments. One example of special interest is the 
1-year success rate after islet transplantation in 
patients with type 1 DM following the Edmonton 
Protocol, in which donor pancreatic islets are infused 
into the hepatic portal vein of the recipient using 
radiographs. 38 This development offers the hope of 
good glycemic control without major surgical risks. A 
quality-of-life study demonstrated that the clinical 
success of this experimental procedure is associated 
with a substantial reduction in emotional burden 
through reduced fear of hypoglycemia. 39 Anxiety in 
islet-transplanted patients is reduced overall, probably 
because of the freedom from the requirement of 
exogenous insulin. 

D I S C U S S I O N  A N D  C O N C L U S I O N S  
Insulin is a molecule of historic proportions. It is the 
first molecule to be completely sequenced, and one of 
the first proteins to be crystallized in pure form; its 
structure was investigated using radiographic crystal- 
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lography, and it was the first protein to be chemically 
synthesized. 4° As the insulin molecule is refined into 
insulin analogues that can reduce the number of daily in- 
jections while providing superior efficacy, patients with 
DM stand a better chance of achieving the glycemic 
control needed to stave off the complications caused 
by DM. However, adherence remains the defining 
parameter; if the patient does not follow prescribed 
insulin therapy regimens, then the superiority of the 
insulin formulation is not fully realized. 

For the clinician caring for patients with DM, the 
watchwords to use in daily clinical practice are assess, 
counsel, guide, and monitor (Table II). 41 Be aware of 
any cues the patient may give for not adhering to 
therapy. Take the initiative to ask about concerns 
relating to weight gain, especially if a patient with DM 
is overweight. Educate patients with DM that any fear 
of hypoglycemia can be addressed through awareness 

of the causes of low blood glucose, as well as adhering 
to prescribed insulin regimens, which may include 
newer insulin analogues that have lesser serum peaks 
and troughs over a 24-hour period. Good communi- 
cation between patient and clinician can be the first 
step in overcoming any psychological barriers the 
patient may have relating to insulin therapy. 
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