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CC
ontinuous subcutaneous insulin infusion (CSII) or insulin pump therapy

is becoming an increasingly preferred form of management for many

people with type 1 diabetes. According to the Australian National

Diabetes Services Scheme (NDSS) data, in late 2007 more than 4000 Australians

with type 1 diabetes, including 1400 children and adolescents were registered  to

access insulin pump consumables.  Similarly, in many European countries an

estimated 10-15% of paediatric patients are using CSII in the management of

type 1 diabetes, with some centres reporting use of CSII in up to 50% of patients

(1).  

The Pros & Cons 

Studies have shown improved glycaemic control with the use of CSII when com-

pared to conventional insulin therapy, and in some, but not all studies when com-

pared to multiple daily injection (MDI) regimes (2). Achievement of glycaemic

targets, particularly in young children, has been demonstrated with commence-

ment of CSII (3).  In most studies, unlike that shown in early research such as

the DCCT, the improvement in control has been shown without the subsequent

increased risk of hypoglycaemia.  

Similarly, the weight gain often seen with improved glycaemic control has not

been consistently reported with CSII.  In fact, research has shown no significant

differences, or in some cases lower BMI Z scores in children, and no significant

weight changes in adults on CSII (4). This may be in part, the result of lower

insulin requirements usually seen with CSII. However, it is important to encour-

age healthy eating practices associated with insulin pump therapy commence-

ment, to safeguard against any potential weight gain that may occur with

increased flexibility in eating behaviours.

Aside from the benefits to diabetes control, CSII also offers a number of advan-

tages from a lifestyle perspective.  CSII allows the person with type 1 diabetes

and their family greater variation in meal times and food quantity which has been

shown to result in significant improvements in perceived flexibility with lifestyle

and eating behaviors when compared to MDI regimes (5). 

A recent systematic review of the literature relating to quality of life associated

with the use of CSII failed to demonstrate any consistently reported benefits (6).
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However, there is some evidence to
suggest that CSII may result in
improved coping ability and treat-
ment satisfaction, lessen 'diabetes
related worry' and improve scores on
diabetes related quality of life meas-
ures (7).  

While the advantages of CSII are
numerous, the person with type 1 dia-
betes must be prepared to be perma-
nently 'attached' to an insulin pump,
undertake frequent blood glucose
monitoring (BG), accurate carbohy-
drate counting and make day to day
adjustments to their diabetes regime.
Intensive management requires con-
siderable self-motivation and may be
cost prohibitive particularly in some
countries.  It is important to stress that
CSII is not a cure but an alternative
way of administering insulin and
requires skills on behalf of both the
user and the healthcare team.

Nutrition & CSII

Nutrition education is one of the key
components of diabetes care for peo-
ple on insulin pump therapy. It is vital
that healthy eating principles which
particularly target increased con-
sumption of fruit and vegetables and
decreased saturated fat intake under-
lie all education to not only improve
glycaemic control but also decrease
cardiovascular risk (8). Studies have

demonstrated that children and ado-
lescents with diabetes consume high-
er than recommended fat intakes (9)
and it is important that the flexibility
provided by pump therapy does not
lead to increased consumption of high
fat food choices. In addition, regular
intake of sucrose sweetened soft-
drinks has been linked to suboptimal
blood glucose control in adolescents
using intensive insulin therapy (10).

Although pump therapy allows meals
and snacks to be delayed or omitted
and carbohydrate intake to be varied
according to appetite, regularity in
meal times, particularly inclusion of
breakfast, has been shown to be asso-
ciated with better glycaemic, nutri-
tional and weight outcomes. Frequent
snacking has also been associated
with poorer glycaemic control in peo-
ple using insulin pump therapy (11).   

Insulin pump therapy involves the use
of an individualised insulin: carbohy-
drate ratio which enables insulin dose
to be matched to carbohydrate intake.
Insulin boluses are administered with
meals based on the carbohydrate con-
tent of the meal and current and target
blood glucose levels. Many modern
pumps have bolus calculators incor-
porated into the pump which have
been shown, in some studies, to
improve postprandial glycemic con-
trol (12).  Most pumps require entry

of the carbohydrate amount in grams
or exchanges. Currently, there is no
evidence to suggest that one method
of carbohydrate quantification such
as one gram increments or estima-
tions in 10 gram portions or 15 gram
exchanges is better than another. 

Education on carbohydrate counting
to enable appropriate matching of
insulin dose to carbohydrate intake is
a key nutrition intervention in pump
therapy and has been demonstrated to
lead to a decrease in glycosylated
hemoglobin (13). Carbohydrate
counting in insulin pump therapy
requires knowledge of the carbohy-
drate amounts in food and their effect
on postprandial glycaemia. It is advis-
able that foods such as cereals, rice,
pasta and milk are measured with
metric measuring cups and/or spoons
to avoid over and under estimation of
carbohydrate quantities. Skills in
label reading are necessary to deter-
mine carbohydrate amounts and
nutrient contents of packaged items.
Carbohydrate counting is difficult
and research suggests estimations are
often inaccurate (14). Expert educa-
tion by an experienced Dietitian is
necessary for optimal outcomes.

It has been acknowledged that con-
sideration of both carbohydrate
amount and type are important to
achieve optimal postprandial control
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