An exploratory study of a telemedicine system for supporting

the management of people with Type 2 diabetes

Study description

This project was jointly developed and implemented by:
a. University of Oxford
b. E-San Ltd and
c. Lloydspharmacy

2. The primary purpose of the study was to improve the overall self-care of patients

with Type 2 diabetes and to assess the effectiveness of using modern mobile phone
technology. The mobile phone application, t+ diabetes, was used to transmit blood
glucose readings, answers to diary questions, provide patients with graphical
feedback on their blood glucose readings in real-time and also enable patients to
order their prescriptions via a text service.

The key features of the study were:

a. Immediate feedback to the patient’s mobile phone on blood glucose results

b. Medication review with community pharmacist

c. Automated prescription reminders

The rationale for improving the service provision was based on evidence that
patients with Type 2 diabetes are primarily responsible for the majority of their
care receiving on average only 3 hours of contact with a healthcare professional*. It
is also based on evidence that patients should be supported in the community as
much as possible in order to prevent hospital episodes. This study aims to increase
the support patients receive in the community using community pharmacy. In all
cases, the patient’'s GP and DSN were also involved in the study.

The study also addresses the ongoing debate surrounding the effectiveness of
blood glucose monitoring for people with Type 2 diabetes and the effect it has on a
patient’s self-care.

Outcome Measures
Clinical measurements including HbA,, blood pressure, BMI, waist circumference and
total cholesterol were obtained at baseline and exit (nominally six months later).

Key Innovative features
This study provides:

Partnership working between GP surgery, patient, pharmacist and Oxford
University

Improved patient communication, education, compliance and concordance through
community pharmacist led reviews

Remote access for the healthcare professionals to patient results via a secure
personalised webpage

Enhanced patient self-care and education through the use of innovative technology
on a modern mobile phone.

When using t+ diabetes, the patient first records in an electronic diary on the phone
the time since the last meal (see left-hand phone screen below). Feedback screens (as



shown in the middle and right-hand examples below) are provided on the phone in
order to help put the current blood glucose reading in its proper context.

The number of days displayed on each screen is automatically adjusted by the software
on the phone according to the frequency of readings taken by the patient. The
thresholds for changing from one colour to another on the histogram screen
correspond to the horizontal lines of the middle screen and are set by the patient’s
clinician. With good self-management, the patient should be able to remain in the
green region for most of the time.
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Fig. I: Mobile phone screens showing meal diary
and latest Blood Glucose results

Outcomes

23 patients aged 35-81 were recruited from 3 GP surgeries in Oxfordshire. The
median period over which blood glucose readings were transmitted was 26 weeks
(range 1-38 weeks). Note that this was intended to be a six-month study, so
continued usage beyond week 26 was purely voluntary. Site | had full engagement by
the pharmacy team and GP surgery, at site 2 the GP surgery did not have any
involvement post study recruitment. At site 3 the pharmacy supplied the system and
one review at month 3 but did not provide any additional support to the patient.

Site |

The HbA,_  values at entry and exit are shown in Figure 2. The mean reduction in
HbA,_ for the || patients was 0.63%.



HbA1c at entry and exit (n=11)

Fig. 2: HbA,_at entry and exit for site |

Site 2
The HbA,. values at entry and exit are shown in Figure 3. The mean reduction in
HbA, . for the 7 patients was 0.67%.

HbA1c at entry and exit (n=7)

Fig. 3: HbA,_at entry and exit for site 2
Site 3

The HbA,. values at entry and exit are shown in Figure 4. The mean reduction in
HbA, . for the 5 patients was 0.35%.



HbA1c at entry and exit (n=5)
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Fig. 4: HbA,_at entry and exit for site 3

Overall results

The HbA,. values at entry and exit for all 23 patients are summarised in Figure 5.
Overall, there was a statistically significant reduction (p=0.01) in HbA,_ of 0.58%. Most
of the reduction is accounted for by the fact that poorly-controlled patients at the
start of the study became well controlled by the end of the study 6 months later. It is
clear from Fig. 5 that there is a dramatic reduction in HbA,. for the patients who start
out with values greater than 7.5%. Those patients who were well controlled at the
start remain so by the end of the study.

HbA1c at entry and exit (n=23)

Fig. 5: HbA,_at entry and exit for all sites



Conclusion

The 23 patients in this study were not screened according to their age or HbA,_ value
at the start of the study; the only selection criterion was willingness to participate. As
a result of this, there was a wide range of HbA . values at entry into the study (from
5.5% to 10.8%) and the age of the patients varied from 35 to 81 years. Overall, there
was a significant decrease in HbA, (0.58%, p = 0.01) but, most importantly, all patients
with poorly-controlled diabetes became well controlled by the end of the study (HbA,. < 8%)
as a results of using the mobile phone application for 6 months.

The study demonstrates that the simple-to-use t+ mobile phone technology, with easy-
to-understand feedback screens and support from community pharmacy, works well as
a diabetes self-management tool for all age groups, even the elderly.

* Self Care — A Real Choice, Self Care Support — A Practical Option, Department of Health,
2005



