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Summary

Background: It is well recognised that management
of young adults with type 1 diabetes (T1DM) poses
difficult challenges for physicians and health care
organisations as a whole. In Ireland and in particular
the west of Ireland there has been little audit or re-
search on young adults with T1DM and the services
available to them.
Design: In 2011 a retrospective review of this
patient population in our territory referral centre
was carried out.

Results: The average glycaemic control in this popu-
lation was poor at 81mmols/mol and diabetes
related complications were present in 32%.
Engagement by this population with services was
poor with an average of 3 missed clinic appoint-
ments over a 24 month period.
Conclusion: These results have prompted a re think
of how health care professionals can deliver a ser-
vice that better suits the needs of this challenging
patient group.

Introduction

The management of young adults with type 1 dia-

betes (T1D) poses a number of challenges for both

healthcare workers and healthcare organizations.

These challenges extend beyond the realm of

chronic disease management and therapeutics, to

include the psychological and behavioural aspects

of chronic illness for young adults.
Adherence to treatment recommendations and

good diabetes self-care behaviours improves

glycaemic control.1,2 Self-management education

programmes such as Dose Adjustment for Normal

Eating (DAFNE) help individuals improve their

self-management skills.3 Failure to comply with dia-

betes self-care particularly in early adulthood may be

a reflection of poor psychological adaptation to

chronic illness and it has been shown that young

adults with sub-optimal glycaemic control are more

likely to have psychological, emotional or behav-

ioural disorders.4 Missed clinic appointments are a

common occurrence5,6 and Emergency Department

(ED) attendances are often high among this group.7,8

It is estimated that between 16 000 and 18 000

people in Ireland have T1D.9 The lack of a national

diabetes register makes it difficult to know how

many of them are young adults, the Institute of

Public Health refer only to the ‘over 20 years of

age’ population and these are estimates based on

2007 census figures. In Ireland, and in particular,

the West of Ireland, there has been little audit or

research on young adults with T1D and the services

available to them.
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In 2003 a diabetes clinic dedicated to the care of
young adults was established in Galway University
Hospitals (GUH) in the West of Ireland. Numbers
booked into the ‘young adult’ clinics are smaller to
allow more contact time with healthcare profes-
sionals. Doctors, nurses and dieticians, who have
a special interest in this population staff clinics,
and a clinical psychologist are available during
clinic visits. The clinic is held once a month on a
weekday. Despite this initiative, healthcare profes-
sionals delivering care to young adults felt the
clinics were not impacting on attendance rates and
diabetes outcomes for this group. In October 2011 a
group of doctors (from both Paediatrics and adult
diabetes services), nurses, dieticians and health
and clinical psychologists came together to discuss
how this service is delivered. The first step was to
conduct a rigorous audit of our young adult service.

Aims

(i) To determine attendance rates at a dedicated young

adult diabetes clinic and whether poor attendance is

a predictor of adverse outcomes in this population.

(ii) To utilize the data collected from the audit to tailor

service provision to better meet the needs of this

population.

Methods

Setting

The Diabetes Centre in Galway is a stand-alone
outpatient department in a university teaching hos-
pital and it serves a large urban and rural catchment
area. More than 1000 patients with T1D attend the
service and �5000 patients with type 2 diabetes
amounting to more than 26 000 inpatient and out-
patient consultations annually.

Design

A retrospective review of the population of young
adults (18–25 years old) with T1D in GUH Diabetes
Centre was carried out between October and
December 2011. Electronic data from three sources
were included: (i) a clinical electronic diabetes data-
base (called DIAMOND), (ii) Department of Clinical
Biochemistry and (iii) the ED database and records
(to provide further information on diabetes-related
ED attendance and hospital admissions). Data
were collected over a retrospective 24-month
period and included information on gender, age,
years since diagnosis with T1D, marital status,

method of referral to the adult diabetes clinic, aver-
age glycaemic control (assessed by HbA1c), clinic
appointments issued and attended, psychology
clinics issued and attended, healthcare professional
contact time, diabetes-related ED attendances, dia-
betes-related hospitalizations (including length of
stay), diabetes-related complications (such as retin-
opathy, microalbuminuria and neuropathy) weight
(using a Seca� scale), height (using a Seca stadi-
ometer), blood pressure (using a Welch Allyn
Dinamap oscillometric device), cholesterol, family
history, distance from the Diabetes Centre, smoking
status, alcohol units per week (although this was
poorly captured by hospital database systems), insu-
lin types and doses (including average number of
daily injections and units) and whether or not they
have completed a structured education programme
such as the DAFNE course (Table 1).

Comparator group

The Scottish Diabetes Survey was selected as the
comparator for this audit reported in 2011. It
provides a rich dataset of diabetes care and out-
comes for Scotland with breakdown by diabetes
type and age.

Statistical analysis

Statistical analysis was carried out using SPSS
version 18. The reported data are expressed as
mean (� standard deviation (SD)) unless otherwise
stated. Descriptive analyses were conducted to
profile the audit population. Several analyses were
performed to compare the relationship between
glycaemic control and (i) clinic attendance, (ii) ED
attendance and (iii) hospital admissions. One-way
ANOVA , two-sample t-tests, chi-square tests and
Spearman and Pearson’s correlations were used to
determine association and comparisons between
groups. P-values <0.05 were considered statistically
significant.

Results

A total of 137 young adults met the inclusion criteria
for the audit. Characteristics of the cohort are
described in Table 2. The mean (SD) age was 22
years (1.96), 52% were male, mean duration of dia-
betes was 9.5 years and 45% were living with T1D
for at least 10 years. See Table 3 for antropemetric
measurements.

Insulin regimen

The use of continuous subcutaneous insulin pump
infusion was low (4% of the cohort). The vast
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Table 1 Variables of interest used in the review and the original data source

No Variable Source Units

1 Year of diagnosis with type 1

diabetes

DIAMOND Year(s)

2 Gender DIAMOND Male/female

3 Age DIAMOND Year(s)

4 Martial status DIAMOND Married/separated/single/cohabiting/widowed/

divorced

5 Smoking status DIAMOND Smoker/never/ex-smoker/occasional

6 Occupation DIAMOND

7 HbA1c Laboratory value mmol/mol and %

8 Number of diabetes clinic ap-

pointments issued and attended

DIAMOND Number

Number of retinopathy appoint-

ments issued and attended

DIAMOND Number

Number of psychology appoint-

ments issued and attended

DIAMOND Number

Number of contact time(s) with

nurse specialist – either tele-

phone or appointment

DIAMOND Number

Distance from Diabetes Centre

(extrapolated from address)

DIAMOND km

9 Number of diabetes-related

hospitalization

ED database Number

10 Reason for diabetes-related

hospitalization

ED database Hypoglycaemia/DKA/other

11 Weight DIAMOND kg

12 Height DIAMOND cm

13 BMI DIAMOND kg/m2

14 Systolic blood pressure DIAMOND mm/Hg

15 Diastolic blood pressure DIAMOND mm/Hg

16 Triglycerides Laboratory value mmol/l

17 Total cholesterol Laboratory value mmol/l

18 HDL-cholesterol Laboratory value mmol/l

19 LDL-cholesterol Laboratory value mmol/l

20 Creatinine Laboratory value mmol/l

21 Type of diabetes-related

complication

DIAMOND Hypertension/MI/coronary revascularization/

peripheral revascularization/CVA/painful

neuropathy/foot ulcer/amputation of toe/

amputation above toe level/retinopathy/Laser

Rx/registered partially blind/ registered blind/

microalbuminuria*/proteinuria**/dialysis/renal

transplantation/erectile dysfunction

22 Date of onset of complication DIAMOND Date

23 Type of quick acting and back-

ground insulin

DIAMOND Insulin type

24 Average daily dose of quick

acting and background insulin

DIAMOND IU.

25 Average number of injections per

day of quick acting and back-

ground insulin

DIAMOND Number

26 Use of insulin pump DIAMOND Yes/no

27 Referral source DIAMOND Paediatrics, GP, other specialist service, other

28 Date of referral to diabetes centre

in Galway

DIAMOND Date

29 Completion of DAFNE DIAMOND Yes/no

BMI, body mass index; LDL, low density lipoprotein; HDl: high density lipoprotein; CVA, cerebrovascular accident;

MI, myocardial infarction.
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majority were on a multiple daily injection insulin
regimen (90%). A further 2% were on pre-mixed
insulin and information was not recorded for 4%.
A total of 23% patients had completed a DAFNE
course and were matching their quick acting insulin
doses to their carbohydrate intake.

Source of referral

The majority of young adults (57%) in our audit
were referred from the Paediatric Department in
GUH. General Practitioner referrals accounted for
10%, 16% were referred with a new diagnosis fol-
lowing an ED attendance and 17% were referred by
another specialist service.

Appointment attendance

Young adults, on average, were offered seven clinic
appointments over 24 months but only attended 4
(�3.1). Patients were listed as ‘defaulters’ on our
diabetes database if they failed to attend any clinic
appointment in over 2 years. On average patients
were offered two nursing contacts for education
over the audit period (range 0–11). In the population
audited 12.4% were listed as ‘defaulters’. For

patients with T1D the local recommendation is to
have a retinal photograph taken and screen annu-

ally. In this study 96% of patients had an annual

retinal screen and only 4% of patients did not
attend for an annual screen. Of the small percentage

of patients who did not attend annually for retinal
screening (4%, n = 3), the longest interval without a

retinal screen was 20 months.

Glycaemic control

The average HbA1c measured over a 24-month
period was 81 mmol/mol (9.6%). Minimum and

maximum values ranged from 43 mmol/mol (6.1%)
to 183 mmol/mol (18.9%).

Complications of diabetes

Diabetes-related complications were documented

as present in 32% of our population. The most
common complication was retinopathy (19%).

Among patients with retinopathy 19% were receiv-
ing laser therapy. Microalbuminuria was docu-

mented in 5.8% of the young adults, 0.7% met the
criteria for proteinuria and 2.9% had documented

hypertension. One death was recorded in a female

patient who had attended our service on one occa-
sion during the audit period.

ED attendances

We analysed ED attendance and hospital admis-
sions in a subgroup (n = 65) of young adults living

within 80 km of GUH Attendances to ED with

Diabetic Ketoacidosis (DKA) at first diagnosis of dia-
betes were excluded from the analysis. Patients

living more than 80 km away were also excluded
as they were more likely to attend EDs in other re-

gional hospitals. Of the 65 young adults included,
74% (n = 48) had at least 1 ED attendance, 46% had

2 or more and 26% had 3 or more attendances.

Table 3 Average antropemetric and biochemical meas-

urements of study cohort

Characteristics Unit (�SD)

Age (years) 22 (2)

HbA1c (%) 9.6 (1.9)

HbA1c (mmol/mol) 81 (14.4)

Blood pressure (mm/Hg) 124/75 (1.2)

BMI (kg/m2) 25.3 (4.2)

Total cholesterol (mmol/l) 3.4 (2.4)

LDL (mmol/l) 1.4 (2.2)

BMI, body mass index; LDL, low density lipoprotein.

Table 2 Characteristics of study population (n = 137)

n = 137

Age 22.9 (SD 1.96)

Gender

Male 71 (52%)

Female 66 (48%)

Insulin regime

MDI 120 (88.9%)

Pump 4 (2.9%)

Pre-mixed insulin 2 (1.4%)

Missing 5 (3.6%)

Referrals

Paediatric Department 76 (57.6%)

GP 13 (9.8%)

New diagnosis from ED 21 (15.9%)

Other specialist service 22 (16.7%)

No of clinics offered 7.2 (SD 4.2)

No of clinics attended 4.3 (SD 3.1)

Hba1c 9.6 mmol/mol (SD 2.2)

Complications

Yes 46 (35%)

No 91 (65%)

Microvascular

Retinopathy 26 (19%)

Microalbuminuria 8 (5/8%)

Proteinuria 1 (0.7%)

Macrovascular

Hypertension 4 (2.9%)
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ED attendance

DKA was the cause of ED attendance in 55.4%
(n = 36) with an average length of stay for patients
admitted with DKA of 2 days. Three patients at-
tended ED with severe hypoglycaemia and nine pa-
tients attended for treatment of both hypoglycaemia
and DKA over a 4-month period. The average length
of stay for patients admitted with severe hypogly-
caemia was 2 days. Longer duration of illness was
associated with more frequent ED attendances with
hypoglycaemic events (P < 0.01).

Associations

There was no statistically significant association
(using Pearson correlation) between average HbA1c

and missed clinic appointments (P = 0.56), hypogly-
caemia-related ED attendance (P = 0.086) or
DKA-related ED attendance (0.176). There was no
significant association (using two-sample T-test) be-
tween complication status (yes or no) and HbA1c

(P = 0.07). There was a statistically significant rela-
tionship between missed clinic appointments and
the number of nursing contacts made (P = 0.04).
There was neither any relationship (Pearson correl-
ation) between total ED attendances and missed
clinic appointments (P = 0.33) nor was there a rela-
tionship ED attendance and risk of complications
(P = 0.5).

Comparison to Scottish diabetes survey

Figure 1 illustrates the glycaemic control of this
cohort compared with 14 other NHS boards

included in the Scottish Survey. Average glycaemic
control was comparable to a large Scottish cohort
(Figure 1). Screening standards were also compar-
able with 98.4% of patients in our centre being
tested for glycaemic control in the previous
24-month period compared with 86% in a
15-month period in the Scottish cohort. On average
we were measuring and recording blood pressure in
79.5% of our young adult cohort compared with
85.5% in the Scottish cohort, 79.5% had cholesterol
testing compared with 89.2% in the Scottish cohort.
Smoking status was very poorly documented in our
records and a smoking history was only accounted
for in 20% of cases. Retinal screening was offered
every 24 months to a 100% of patients with 73%
attending scheduled appointments, compared with
85.6% attendance rates in a 15-month period in the
Scottish survey.10

Discussion

It has been well demonstrated in large epidemiolo-
gical studies that higher rates of morbidity and mor-
tality occur at a younger age within the T1D
population.9 A review of this increased mortality
was demonstrated in a nationwide study from
Scotland that evaluated the risks in adults with
T1DM compared with the non-diabetic population.
Although the rates of mortality have improved in
recent years, the Scottish study confirmed an on
going association between T1DM and higher car-
diovascular mortality rates than the non-diabetic
population.

Figure 1. Comparing average glycaemic control of this study cohort to the age-matched (20–24 years) cohort in the Scottish

diabetes survey.
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Similar results were also seen in another Irish
audit of this population from The Adelaide and
Meath Hospital, Dublin, where 54 consecutive pa-
tients attending a young adult T1D clinic were re-
viewed. On average attendance rates at clinic in this
study were 53%, with 15% of patients only at-
tending 1 in every 3 scheduled appointments. In
contrast, this study did show a relationship between
missed clinic appointments and poor glycaemic
control. Patients who attended over 50% of sched-
uled visit had a mean HbA1c of 8.92 + 1.62% as
compared with 9.43 + 1.88% in patients with an
attendance rate <50% (P = 0.32).11

Although no statistically significant link between
poor clinic attendance and poor glycaemic control
or vascular complications was demonstrated in our
study, poor engagement with services has been
identified as a risk factor for mortality and micro-
vascular complications in longitudinal studies and
observational studies.12,13

Changes/advances in care since the audit

Since the review, members of the diabetes team
have been awarded funding by the Health
Research Board in Ireland (Ref: HRA-HSR/2013/
316) to conduct a systematic review into studies
aimed at improving outcomes for this population
and to develop a theoretical framework on which
to build an intervention to improve the health and
well-being of young adults with T1D. The diabetes
team have also started to establish a young adult
panel of current users of the service to help guide
and co-design the research. It is hoped that this ap-
proach will lead to a new way of delivering care to
this patient group.

Conclusion

Ensuring that the most effective screening strategies
are in place is only useful if patients are availing of
that service. In this cohort the patients attended on
average 57% of their scheduled clinic appointments
and patients were inclined to attend ED for treat-
ment of a crisis with 74% of patients presenting at
least once to the ED for treatment.

This suggests a system breakdown which is multi-
factorial owing to the developmental characteristics
of young people and system inadequacies of current
service models to engage and retain this population
group.

Poor engagement with services is not unique to
this study and the provision of an effective service

model can only be achieved by taking into the ac-

count the views of the service users.

Conflict of interest: None declared.
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