
Supplementary Appendix 1. Examples of text-messages 1 

Category Message 

Dietary habits 1. Fruit juices are not as healthy as many people think: they contain lots of 

sugar and calories. Try to consume fruit juices as infrequently as possible, eat 

fruit instead! 

2. Don’t drink any soda today. Choose water, or tea or coffee without any 

sugar instead. 

Physical 

activity 

1. Take the stairs instead of the elevator, wherever you are. Or take the 

elevator to one floor below and take the last stairs. All steps count! 

2. People with a healthy weight are advised to be physically active for at least 

30 minutes a day. People who are overweight are advised to have at least 60 

minutes of physical activity each day. 

Prevention of 

hypoglycaemia 

1. Instruct your spouse, family, neighbour, colleague or a friend on how they 

should act when you have a hypoglycaemic event. 

2. Do you have nocturnal hypoglycaemic events? Ask your doctor whether it 

is advisable to adjust your insulin dose.  

Glucose control 1. Never inject insulin into the tough skin of insulin-induced lumps; because 

of slower absorption there, this may lead to blood glucose fluctuations. 

2. When you have high blood glucose levels, it is important to drink a lot 

(1.5-2 litres sugar free beverages per day) and to take your medication 

properly.  
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Supplementary Appendix 2. Description of questionnaires 2 

Summary of Diabetes Self-Care Activities Measure (SDSCA) 

Description 10 Items assessing 5 components of diabetes self-care: general diet, specific diet, 

exercise, blood glucose testing, and foot care. Items measure how many days a patient 

has performed self-care activities in the last 7 days (8-point Likert scale). One item 

measures smoking status (yes/no) and the amount of cigarettes smoked in the last 

week. 

Score range For each of the 5 components a total score was computed by averaging the 2 items 

belonging to the component. When one of the 2 items was missing, the component 

score represents only one item. 

Cronbach alpha T0: general diet = 0.701; specific diet = -0.374; physical activity = 0.762; blood 

glucose testing = 0.847; foot care = 0.757 

T6: general diet = 0.835; specific diet = -0.257; physical activity = 0.810; blood 

glucose testing = 0.850; foot care = 0.644 

Competed at T0, T6 

Food frequency questionnaire (FFQ) 

Description 18 Items assessing patient’s habits with regard to preparation of food, fatty food 
intake, diary intake and fruit and vegetable intake. All items differ in the scoring 

ranges, varying from four scoring options (never, sometimes, frequently or always) to 

eight options (never to seven days a week) 

Score range We computed an overall score on diet healthiness based on the Dutch Healthy Diet 

Index 2015*, which comprised the following components: fruit, vegetables, dairy, 

fats and oils, red meat, processed meat, and sweetened beverages. This score ranges 

from 0 to 70, the higher the score, the healthier the diet. 

Cronbach alpha n.a. 

Competed at T0, T6 

International Physical Activity Questionnaire (IPAQ)  

Description 25 Items assessing how many days physical activities have been performed during the 

past seven days in four domains (work, transportation, housework and leisure-time), 2 

items assess sedentary behaviour. 

Score range We calculated the total number of MET-minutes, based on frequency and intensity of 

physical activity. Number of daily hours sitting was also calculated. 

Cronbach alpha n.a. 

Competed at T0, T6 

EQ-5D-5L  

Description Quality of life questionnaire. The classification system (EQ-5D-Profile) covers 

mobility, self-care, daily activities, pain/discomfort and anxiety/depression; each 

domain has five levels of functioning: from no problems to severe problems. The 

Visual Analogue Scale (EQ-5D-VAS) is a graduated, vertical line (worst imaginable 

health state to best imaginable health state); participants are asked to rate their health 

by marking a point on the EQ-5D-VAS that best reflects their actual health state. 

Score range For the EQ-5D-Profile a total score was calculated based on the Dutch tariff. This 

score ranges from -0.446 to 1.0.  

The score for the EQ-5D-VAS ranges from 0 (worst imaginable health state) to 100 

(best imaginable health state). 

Cronbach alpha n.a. 

Competed at T0, T6, T9† 

The Short Form (36) Health Survey (SF-36)  

Description Generates a profile of scores on eight dimensions of health status: Physical 

Supplementary material BMJ Open Diab Res Care

 doi: 10.1136/bmjdrc-2019-000981:e000981. 7 2019;BMJ Open Diab Res Care, et al. Boels AM



Functioning (10 items), Role Physical (4 items), Bodily Pain (2 items), General 

Health (6 items), Vitality (4 items), Social Functioning (2 items), Role-Emotional (3 

items) and Mental Health (5 items). 

Score range The different scales were summarized in two component scores: the Physical 

Component Score and the Mental Component Score. Both scores range from 0 (least 

favourable health state) to 100 (most favourable health state). 

Cronbach alpha T0: physical functioning = 0.935; role limitations due to physical health = 0.909; role 

limitations due to emotional problems = 0.852; energy/fatigue = 0.788; emotional 

well-being = 0.867; social functioning = 0.813; pain = 0.869; general health = 0.778 

T6: physical functioning = 0.937; role limitations due to physical health = 0.880; role 

limitations due to emotional problems = 0.870; energy/fatigue = 0.805; emotional 

well-being = 0.868; social functioning = 0.811; pain = 0.867; general health = 0.792 

Competed at T0, T6 

The Audit of Diabetes-Dependent Quality of Life (ADDQoL) 

Description A measure of impact and importance of diabetes and its treatment on quality of life. 

The ADDQoL consists of 19 diabetes-specific items and two overview items. For 

each item the patient is asked how things would be without diabetes, with an impact 

rating and an importance rating. The impact rating ranges from −3 (very much better) 
to 1 (worse), the importance rating ranges from 3 (very important) to 0 (not at all 

important). 

Score range The average weighted impact ADDQoL score is the sum of all the weighted impact 

scores in the nominator and of the number of domains in the denominator, and ranges 

from −9 to 3. Up to 6 items were allowed to be missing in order to produce a valid 

average weighted impact score. 

Cronbach alpha T0 = 0.914 

T6 = 0.939 

Competed at T0, T6 

Diabetes Treatment Satisfaction Questionnaire (DTSQ) 

Description Includes 8 items. Question 1 and 4-8 cover treatment satisfaction; scores range from 6 

(very satisfied) to 0 (very dissatisfied). In questions 2 and 3, lower scores indicate 

blood glucose levels closer to the ideal, and higher scores indicate problems. 

Score range The total score is the sum of question 1 and 4-8 and ranges from 0 to 36. Items 2 and 

3 cover perceived glycaemic control and are reported separately 

Cronbach alpha T0 = 0.836 

T6 = 0.890 

Competed at T0, T6 

Satisfaction and usability of the app 

Description Newly developed questionnaire contains 12 questions about the satisfaction with 

regard to receiving app-triggers, frequency, timing and comprehensibility. 

Score range All items are rated on a scale ranging from 0 (totally disagree) to 5 (totally agree)  

Cronbach alpha n.a. 

Competed at T6† 

Abbreviations: n.a. = not applicable; T0 = baseline measurement, T6 = measurement after six 3 

months of follow-up, T9 = measurement after nine months of follow-up. 4 

* Looman M et al. Development and evaluation of the Dutch Healthy Diet index 2015. Public 5 

Health Nutr. 2017 Sep;20(13):2289-2299. † Completed by intervention group only. 6 
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Supplementary Appendix 3. People  with complete  data for the primary outcome  (HbA1c at 

baseline and after six months, insulin dose at baseline, age, sex, diabetes duration) versus those 

with any missing value 

Characteristic, mean (SD) or 

number (%)  

Any missing 

n = 49 (21.3%) 

Complete 

n = 181 (78.7%) 

Age (years) 58.5 (7.2) 59.4 (7.6) 

Sex: female 17 (34.7) 74 (40.9) 

Educational level 

  High  

  Middle 

  Low 

15 (53.6) 

13 (46.4) 

0 (0.0) 

51 (34.9) 

94 (64.4) 

1 (0.7) 

Smoking 

  Yes 

  Former 

  Never 

6 (14.6) 

16 (39.0) 

19 (46.3) 

29 (16.6) 

68 (38.9) 

78 (44.6) 

Ethnicity: Caucasian 30 (85.3) 155 (89.6) 

Diabetes duration (years) 13.7 (7.7) 14.8 (7.2) 

Treatment in secondary care 24 (49.0) 116 (64.1) 

Microvascular complications 23 (53.5) 106 (59.6) 

Macrovascular complications 9 (19.6) 45 (25.0) 

Weight (kg) 98.5 (22.1) 95.8 (18.0) 

Waist circumference (cm) 111 (18) 110 (14) 

SBP (mmHg) 136 (15) 135 (15) 

DBP (mmHg) 78.76 (9.89) 76.51 (10.30) 

HbA1c (mmol/mol) 68.4 (17.9) 64.9 (11.6) 

LDL-cholesterol (mmol/l) 2.4 (1.0) 2.4 (0.8) 

Insulin dose (units) 70 (54) 72 (52) 

Metformin 40 (87.0) 141 (77.9) 

SU derivatives 10 (21.7) 38 (21.0) 

GLP-1 receptor agonist 3 (6.5) 18 (9.9) 

DPP-4 inhibitors 2 (4.3) 1 (0.6) 

SGLT2 inhibitors 1 (2.2) 9 (5.0) 

Abbreviations in alphabetical order: BMI = body mass index; DBP = diastolic blood pressure; DPP-4 = 

dipeptidyl peptidase-4; GLP-1 = glucagon-like peptide-1; HbA1c = glycosylated haemoglobin; LDL = 

low-density lipoprotein; SBP = systolic blood pressure; SD = standard deviation; SGLT2 = sodium-

glucose co-transporter 2; SU = sulphonylurea 
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Supplementary Appendix 4. Sensitivity analyses. Means with their standard deviation, unless otherwise stated. 

Outcome Baseline 6 months follow-up Unadjusted 

difference 

95% CI p-value Adjusted 

difference 

95% CI p-value 

Intervention Control Intervention Control 

Participants recruited in primary care 

n 42 48 42 48  

HbA1c (%) 7.8 (1.0) 8.2 (1.2) 7.7 (1.4) 8.1 (1.5) -0.45 -0.95 to 0.05 0.079 -0.20 -0.27 to 0.67 0.403 

HbA1c (mmol/mol) 61.5 (11.5) 65.8 (12.8) 60.2 (15.3) 65.2 (16.5) -4.96 -10.42 to 0.49 -2.21 -7.34 to 2.92 

Participants who found the messages applicable to them 

n 36* 115 36* 115  

HbA1c (%) 7.9 (1.2) 8.3 (1.3) 7.7 (1.3) 8.2 (1.4) -0.48 -0.97 to 0.00 0.054 -0.22 -0.58 to 0.14 0.231 

HbA1c (mmol/mol) 62.9 (13.0) 66.8 (13.7) 60.9 (13.7) 66.2 (15.6) -5.26 -10.57 to 0.04 -2.40 -6.31 to 1.51 

*out of 81 participants who completed questionnaire on satisfaction and usability of the app 

Abbreviations in alphabetical order: CI = confidence interval; HbA1c = glycated haemoglobin. 
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