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Effective management of type 1 diabetes mellitus (T1DM) aims to reduce high blood glucose levels 
to near physiological levels. The Diabetes Control and Complications Trial showed that intensive 
insulin therapy improved glycemic control and reduced microvascular complications.[1] Insulin 
pump therapy (IPT), also known as continuous subcutaneous insulin infusion, is recommended 
for patients with T1DM to achieve improved glycemic control.[2-4] The National Paediatric 
Diabetes Audit (NPDA) from England and Wales in the United Kingdom highlights a positive 
association between the use of modern diabetes technologies and improved hemoglobin A1c 
(HbA1c) in young people with diabetes.[4] A study by Aleppo et al. showed improved HbA1c in 
the short-term, namely a mean HbA1c reduction of 0.9% (10 mmol/mol) after 90 days of IPT.[5] 
Similarly, a Norwegian childhood diabetes registry study showed improvement in the long-term 
too. Over a 10-year period (2013–22), mean HbA1c decreased from 8.2 to 7.2%, the proportion 
of patients achieving an HbA1c of <7.0% increased from 13 to 43%, with a simultaneous increase 
in IPT from 65 to 91%. However, there was also an increase in use of continuous glucose 
monitoring (CGM) from 34 to 97% (2016–22), which clearly was an important confounding 
factor.[6] IPT has shown improved quality of life indicators with less injections and flexible 
lifestyle. IPT is also practical in small children with unpredictable eating habits and small insulin 
requirements.[3] However, there are multiple challenges with insulin pump use and the study by 
Mulhern et al. adds evidence to the association of socioeconomic deprivation and reduced pump 
therapy effectiveness.[7]

IPT does not “always” guarantee improved glycemic control. Education and support for patients 
and families are crucial in the management of T1DM with insulin pumps. Comprehensive 
structured education, that is both acceptable and feasible, is essential before commencing insulin 
pumps, along with ongoing periodic re-education as appropriate. Children and families must 
be trained in carbohydrate (carb) counting and glucose monitoring. Support systems should be 
established for regular data reviews from pumps and monitors.[3] Families should be familiar with 
troubleshooting, recognizing glucose patterns, and responding appropriately, both proactively 
and reactively to achieve good glycemic control. It is important to set realistic expectations and 
goals with families on what pump therapy can and cannot achieve within the context of the 
individual patient. On the other hand, CGM use has been shown to improve glycemic control, 
with or without IPT, by reducing both high and low glucose levels.

Uptake of insulin pumps has been on the rise with improved technology and increasing emphasis 
from professional bodies and governments. The historical data from three large pediatric 
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diabetes registries from 2015 showed that the use of insulin 
pumps was 41% in the German/Austrian Prospective 
Diabetes Follow-up Registry, 47% in the United States T1D 
exchange, and 14% in the England and Wales NPDA.[8] This 
shows a huge variation in insulin pump use across developed 
countries too. The NPDA reports show increasing insulin 
pump use to 38% in 2020 and 55% in 2024 across England 
and Wales, where diabetes technology is supplied free by the 
hospitals, with no costs for the patients.[4]

However, inequalities in technology uptake remain, with its 
use being less prevalent in ethnic groups and those living in 
deprived areas. Significant health disparities are reported by 
NPDA with certain groups having less access to these beneficial 
technologies, leading to poorer outcomes.[4] Socioeconomic 
deprivation is associated with higher baseline mean HbA1c 
and lower reduction in HbA1c following Dose Adjustment 
For Normal Eating (DAFNE) education in adults. Adjusting 
insulin and carbohydrate counting rely heavily on numeracy 
skills.[9] Patients with less confidence in their numeracy skills 
may not estimate the appropriate amount of insulin required, 
leading to poor glycemic control. Sussman et al. compared the 
use of automated bolus calculators versus manual calculation 
of insulin doses and revealed an error rate of 63% when insulin 
doses were calculated manually; thus, negatively impacting 
glycemic control.[10] Difficulties with calculating bolus doses 
may lead to some patients reverting to fixed insulin boluses.

Inadequate education and support may also contribute 
to poor glycemic control. Ethnicity and language barriers 
can affect the success of IPT education. Factors related 
to healthcare providers such as the number of diabetes 
educators and their available time to provide focused 
education, and if required, additional training sessions, play a 
role. Improving access to technology should be accompanied 
by providing support and education for families in deprived 
communities. The Diabetes Education and Self-Management 
for Ongoing and Newly Diagnosed (DESMOND) program 
which was set up to improve patient education with diabetes 
management, targeting those patients with low literacy rates 
demonstrates the importance of education.[11] Better glycemic 
control and clinically significant improvements in body mass 
index and weight were seen at 6 months among participants 
who attended the DESMOND program and returned for the 
follow‐up session. The number of participants achieving a 
HbA1c <7.0% increased from 52 to 71%.[12]

The study by Mulhern et al., reports an association between 
socioeconomic deprivation and stopping IPT in children. 
In this study, 72 out of 323  patients (22.3%) stopped IPT 
between 2015 and 2020.[7] 40 out of 60 (67%) of those who 
stopped insulin pumps reported poor glucose control, and 35 
out of 60 (58%) had Scottish Index of Multiple Deprivation 
quintile scores of 1 and 2, versus 14 out of 60  (23%) had 
scores of 4 and 5. The HbA1c before and after starting 

insulin pumps was not reported in this study. Information 
relating to the preparation of patients and parents before 
starting IPT or ongoing re-education information were 
also not available. In contrast, a study from Poland reports 
that pump discontinuation is rare, with 4% of patients on 
pumps reverting to insulin injections. This study reported 
that individual factors such as the psychological state of the 
child and appropriate education are important at the start 
and continuation of IPT.[13] Another study from Canada also 
reported that pump discontinuation is rare but confirmed 
an association with deprivation.[14] In India, pump therapy 
in rural underprivileged children (n  =  50) with T1DM 
with an non-governmental organization-private-industry 
partnership showed good uptake and a statistically 
significant reduction in HbA1c at 6  months and 1-year of 
IPT compared to baseline. In addition, significant reductions 
in diabetic ketoacidosis and severe hypoglycemia admissions 
were also seen in this cohort.[15] Therefore, the high rate 
of pump discontinuation reported from the study by 
Mulhern et al.[7] remains unexplained. The main reason for 
discontinuation which is reported as poor glycemic control 
remains perplexing. However, this study adds evidence that 
more patients who stop IPT are likely to be associated with 
economic deprivation.

The above study relates to insulin pump use from 2015 
to 2020; however, since that time, diabetes technology 
has progressed at a rapid pace. The use of CGM has been 
positively associated with glycemic improvement, with or 
without pump therapy. It is unclear whether CGM was used 
with IPT in the above cohort. The onset of hybrid closed-
loop systems has been a game changer, benefitting more 
patients, including those with non-compliance and poor carb 
counting skills to an extent, to improve their diabetes control 
despite their inherent challenges.

Poor health outcomes in economically deprived populations 
are multi-dimensional with various factors influencing 
the overall glycemic control. Patients and families from 
deprived areas require additional support, both at the outset 
and over time. Developing guidelines for focused education 
and training at pump initiation, tailored to their existing 
knowledge and age, would be beneficial. This can be followed 
by repeat sessions as necessary to mitigate the inherent risk 
of information overload at the initial session. Appropriate use 
of psychology services can increase the resilience and success 
rates, as advances in technology are rarely a replacement for 
poor motivation and poor self-care. The operating health 
care systems and expenses associated with T1DM care are 
critical factors in those countries, including India, where 
funded health care is not fully operational. Further research 
is essential to address health inequalities, identifying barriers 
to improving HbA1c and determining the best ways to 
support children and young people with T1DM from areas of 
economic deprivation.
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