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Diabetes

Taken from IDF Diabetes Atlas: 10th edition (pg. 7)1

Diabetes and self-care

Patients are required to build self-care 

habits around lifestyle modification2
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Walking and mobile health (mHealth)

Walking one mile per day, or more (≥1.6 km/day):

2-fold reduction in adjusted risk of all-cause mortality 

in older adults with diabetes3

Recent meta-analyses found a moderate-to-large positive effect in daily step changes due to use of 
mHealth apps.4,5
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Problems with current mHealth apps

Patients lose motivation to engage with 

the intervention after some time.6
Lack of theoretical framework for 

behavior change and personalisation



#MEDINFO23@TheInstituteDH

8 – 12 JULY 2023 | SYDNEY, AUSTRALIA

1.To propose a theory-based framework and personalisation mechanism for a smart phone-
phased mHealth app, StepAdd

2.To assess preliminary efficacy and feasibility of StepAdd

Aim
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Part 1: Theory-based framework of StepAdd
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StepAdd

Pedometer

Body weighing scale Home blood 
pressure monitor

Data synchronisation

Admistrative screen for health 
professional

Server

Intervention 
design
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Set step goal, identify 

barriers and coping 

strategies

Performance 

monitoring

Performance 

reflection

Self-efficacy

Behaviour Change 

(Increased daily step count)

Step count, BW, BP, achievement of 

coping strategies

Assess strategy effectiveness 

by how well goals are 

achieved

Verbal 

Persuasion
Feedback and encouragement from app, 

social support (coaching)

Mastery 

experience
Goal accomplishments

Self-

regulation

Social cognitive theory
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Part 2: Personalisation mechanism of StepAdd

-Personalised goal setting

-Individualized feedback

-Personalised coaching

-Personalised coping planning
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Personalised goal setting: examples

- 500 steps (     300 steps if current 
goal is not the highest to date)

-Capped at physician-set maximum 
step goal

- Maintain current step goal

- 5 days:     if same goal has been      

reached for 5 days 2 weeks in a row

Reach goal for at least 6 days in this 

week

Reach goal for 3,4, and 5 days in this week
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Personalised goal setting: examples

New goal will be proposed:

● 300 steps from current step goal

or

● Previous highest step goal which is achieved        

5 or more days in any prior weeks

Reach goal for 2 days or less in this week 

Whichever is 

higher
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Personalised goal setting: examples

● StepAdd will ask user if they are confident to meet the proposed goal 5 or more 

days in the following week

● If not confident, app will propose:

1.         200 steps per day until confidence is reached, with a maximum          of 600 

steps (while preventing going below physician-directed minimum step goal)
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Calculating from your 

previous walking records, 

we recommend setting a 

goal of  3,600 steps per 

day for next week. This 

goal is 300 steps per day 

less than last week. On the 

next screen, please confirm 

your “barrier to walking” 

that you identified with your 

pharmacist, and decide on 

a coping strategy you will 

use to tackle this issue. 

Lastly, after asking you 

about how confident you 

are in achieving your step 

goal, we will set a new step 

goal. 

Next

Example of personalised goal-

setting communication with the 

patient (with English translation)
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• The message is programmed according to the 
difference between the target step goal entered by 
the participants and the actual steps achieved.

Individualised feedback

Examples of continuous status on steps relative to goals 

(with English translation)
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Personalised coaching: community pharmacist

• Instruct how to use app and devices

• Monitor patients’s walking progress

• Help identify barriers in achieving step goals

• Check occurrence of adverse events

• Assess patients’ self-care behavior

• Examine app usage
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• Users input a barrier in achieving the step goal on app after

• discussion with pharmacist, and suggest a solution strategy to

• overcome the barrier for the upcoming week

Monthly

• The solution strategies are revised by users on the app
Weekly

• Users provide a yes/no binary assessment on the app, on whether

• or not the strategy was implemented that day
End of each day

• App provides feedback by displaying the number of days that the

• coping strategy was implemented
End of each week

Personalised coping planning
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Personalised coping planning
This Week’s Challenge

How would you like to deal 

with the barrier “it is hot” this 

week? Think carefully and 

choose a coping strategy that 

you will use everyday. Select 

one of the options below, or 

type in your own solution 

description. 

Please choose an option 

from below.

It is hot

It is hot

It is hot

Walk indoors (Shopping 

malls, underground 

shopping areas etc.)

Walk at cooler hours

Example of setting a personalized coping strategy on the app (with English 

translation)
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Part 3: Preliminary efficacy and feasibility of StepAdd
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• A single-arm pilot study from August 2021 to December 2021 using pre-post 
evaluation

• In collaboration with Mitsui Memorial Hospital, Nihon Chouzai (community 
pharmacy), Mitsui&Co.,Ltd (funder)

• Two-week baseline step count measurement period and a 12-week intervention 
period of using StepAdd

• Minimum sample size of 25 participants is required to detect 20% difference in 
step count 

Methods
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Inclusion criteria

• Aged 20 years and above

• BMI 22 kg/m2 and above

• HbA1c 7.5% and above

• Average recorded baseline step count less than 10,000 steps / day

• Being in the contemplation, preparation, or action stage of the transtheoretical model (TTM) to achieve 
10,000 steps / day

• Willing to attend monthly meetings with the pharmacist during the research period

35 participants fulfilled

inclusion criteria, 2 drop

out after study enrolment 

because unable to use app 
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Intervention Procedure

Daily                Weekly                Monthly

-Monitor steps, blood 

pressure,body weight

-Received personalized 

feedback on app

-Assess coping planning 

strategies

-Review goal achivement 

on app

-Set new step goal

-Review coping planning 

strategies

- Coaching and app use 

assessment by pharmacist

- Update barriers to achieve 

step goal
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Basic demographic characteristics

● Male: 75.8% (25/35)

● Mean age: 61.5 ± 9.4 years

● BMI: 28.7 ± 3.7 kg/m2

● Blood pressure: 146.3 ± 17.6; 81.1 ± 10.4 mmHg
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Primary outcome: step count

An increase of 4,714 
± 3,638 steps (P<.0001), 
representing an 86.7% 

increase in the mean (n=33).
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Secondary outcomes: BMI, blood pressure

End of week 0

（n=33）
End of Week 12

(n=33）
Difference P value

BMI (kg/m2) 28.7±3.7 28.4±3.6 -0.3±0.6 0.0038

Systolic Blood 

Pressure (mmHg) 146.3±17.6 148.8±16.2 2.2±13.8 0.3690

Diastolic Blood 

Pressure (mmHg) 81.1±10.4 77.9±11.4 -3.0±8.5 0.0531
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Secondary outcome：Blood Investigations

LD

L-C

（
mg/

dL

）

112.

9±3

3.4

112.

4±3

2.4

-

0.5

±16.

3

0.8

553

End of Week 0

(n=33）
End of Week 12

（n=32）
Difference P value

HbA1c（%） 8.58±1.02 7.79±1.11 -0.79±1.04 0.0001

Fasting blood sugar

（mg/dL）
160.0±34.5 142.4±36.9 -18.7±26.9 0.0004

HDL-C（mg/dL） 50.0±13.8 52.4±13.5 2.5±4.4 0.0032

Triglyceride

（mg/dL）
206.8±131.3 160.0±111.8 -50.1±72.2 0.0005

LDL-C（mg/dL） 112.9±33.4 112.4±32.4 -0.5±16.3 0.8553
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Frequency of self-management behavior related to physical activitya

Self-regulation related to physical activityb

aEvaluation scale for self-management behavior related to physical activity of type 2 diabetes patients (ES-SMBPA-2D) 

bPhysical Activity Self-Regulation scale (PASR-12) Japanese version

Self-care behavior 
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≥ 88%
Measurement rate of daily step count, 

blood pressure, and body weight

97%

Participant retention rate

78.1%
of the participants were “very 

satisfied” or “satisfied” with the overall 
usage of the application

84.4%
of the participants agree that they 

would continue to use the app if 
recommended by their doctor

Feasibility
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•Greatly improves:

✔️ Step counts

✔️HbA1c, BMI and lipids

✔️Self-care behavior, self-
regulation

•High participants retention

Personalized goal 
setting, coping 

planning, feedback

Social cognitive 
theory-based 

mHealth intervention

Personalized coaching 
from pharmacists

Conclusions
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Take-home message 

Blended in-person and mHealth intervention delivery approach with 

application of behavior change theory-based personalisation 

mechanism have great potential to promote physical activity.
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Thank You
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