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ABSTRACT

Introduction A wealth of evidence supports short-term
efficacy of lifestyle interventions in type 2 diabetes (T2D).
However, little is known about long-term effects of lifestyle
interventions in real-life settings.

Methods This observational, single-arm study evaluated
long-term impact of ‘Voeding Leeft: Reverse-Diabetes2-
Now’, a 6-month multicomponent lifestyle programme,
on glycaemic control and glucose-lowering medication
(GLmed) use, other T2D parameters and quality of life in
438 T2D participants at 6, 12, 18 and 24 months using
paired sample t-tests, x2 and generalised linear models.
Results At 24 months, 234 participants provided
information on GLmed and HbA1c (‘responders’). 67%

of the responders used less GLmed, and 28% ceased all
GLmed. Notably, 71% of insulin users at baseline (n=47
of 66 insulin users) were off insulin at 24 months. Mean
HbA1c levels were similar at 24 months compared with
baseline (55.6+12.8 vs. 56.3+10.5 mmol/mol, p=0.43),
but more responders had HbA1c levels <53 mmol/mol

at 24 months (53% vs 45% at baseline). Furthermore,
triglyceride levels (—0.34+1.02 mmol/L, p=0.004), body
weight (—7.0+6.8 kg, p<0.001), waist circumference
(—=7.9+8.2cm, p<0.001), body mass index (—2.4+2.3kg/
m?, p<0.001) and total cholesterol/high-density lipoprotein
(HDL) ratio (—0.22+1.24, p=0.044) were lower, while
HDL (+0.17 = 0.53 mmol/L, p<0.001) and low-density
lipoprotein-cholesterol levels (+0.18 + 1.06 mmol/L,
p=0.040) were slightly higher. No differences were
observed in fasting glucose or total cholesterol levels.
Quality of life and self-reported health significantly
improved.

Conclusion This study indicates robust, durable real-life
benefits of this lifestyle group programme after up to 24
months of follow-up, particularly in terms of medication
use, body weight and quality of life in T2D patients.

INTRODUCTION

Type 2 diabetes (T2D) is a prototypical
non-communicable chronic disease (NCD),
emanating from gene-behaviour interac-
tions." * Unhealthy lifestyle factors, such
as poor eating habits, physical inactivity,
sleep deprivation and stress, contribute to
the development of NCDs*” and increase

,"? Marieke CE Battjes-Fries,' Olga N Patijn, Nynke van der Zijl,®

mortality risk.® 7 Therefore, lifestyle modi-
fication should be a structural element of
NCD treatment strategies. Although lifestyle
intervention usually constitutes a component
of the guidelines for clinical management of
any NCD, current clinical practice primarily
embraces drugs to ameliorate symptoms and
prevent disease progression.

Several lifestyle intervention studies have
shown promising effects in T2D patients.
The DIiRECT study® ? and the VirtaHealth
trial'” "' demonstrated a 46%—64% remis-
sion rate of T2D after 2 years. However,
both DiRECT (very low-calorie meal replace-
ment) and Virta (nutritional ketosis) inter-
ventions require radical changes of food
consumption. Several other studies, evalu-
ating more modest changes in one or two
lifestyle components, yielded long-term
(9months to 4 years) benefits in T2D as
well.'>'* Most lifestyle interventions to
date are primarily focused on one or two
aspects of lifestyle involved in the aetiology
of T2D. However, fully effective lifestyle
advice encompasses nutrition, physical
activity, sleep and stress management.'
In addition, sustained behaviour change
requires psychological support, for example
cognitive behavioural support.'® In 2015,
the Foundation Voeding Leeft developed a
multicomponent lifestyle intervention for
T2D (‘Reverse-Diabetes2-Now’ (RD2N))
to support T2D patients in their efforts to
change their lifestyle to remedy their disease.
RD2N is a 6-month group programme using
biometric feedback for personalised advice
pertaining to the full range of lifestyle factors
involved in the T2D pathogenesis. It focuses
on improving skills rather than just knowl-
edge of all relevant lifestyle components.
In a pilot study, RD2N improved glucose
control and reduced GLmed use in 72 T2D
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patients.'” In this study, we report data of all participants
who completed 24 months of follow-up.

METHODS

Study population

T2D patients who started their RD2N programme
between January and December 2017 were enrolled in
this study. Patients were included using a stepped-wedge
design, with ~20 patients per group per location starting
each month (a ‘convenience sample’). Inclusion criteria
for the RD2N programme were T2D diagnosis, age 18-75
years, body mass index (BMI) 25-41kg/m® ability to
speak Dutch fluently and motivation to take partin a life-
style intervention programme. Moreover, all participants
used glucose-lowering medication (GLmed) at baseline.
Exclusion criteria were use of an insulin pump, serious
co-morbidities, for example, severe form of chronic
obstructive pulmonary disease (Gold III or IV), bariatric
surgery, eating disorders, heart failure (classes 2-4) or
kidney failure (estimated Glomerular Filtration Rate/
Modification of Diet in Renal Disease study equatione
(eGFR/MDRD) <45 unit). Patients, as well as their physi-
cian, provided written informed consent.

Lifestyle intervention program

RD2N is a 6-month lifestyle intervention programme,
extended by optional follow-up, to help T2D patients gain
control over their disease by improving their health, nutri-
tion and lifestyle skills'’ (see Box 1 for main elements of
programme). Nutritional advice entailed increased intake
of unprocessed/whole or minimally processed foods,
being low in high glycaemic carbohydrates and fitting
with a Mediterranean food pattern.'® In addition, health
and food literacy skills were increased by explaining the
underlying pathophysiology of T2D in simple language
and the effects of food on health, that is T2D is a disease
with insulin resistance as most important feature and that
the body cannot handle the intake of glucose very well.
Moreover, information was provided to develop cooking
skills, manage stress, tackle mental obstacles and imple-
ment physical activity routines. Participants were provided
with 6-month intensive guidance by a multidisciplinary
support team, including a dietitian, personal coach and
nurse practitioner. To enhance effectiveness, partners/
family of participants were also actively involved in the
process,'’ and participants received instant feedback on

Box 1 Key success elements nutrition and lifestyle

intervention programme

» Intense training/contact coaches/knowledge transfer explaining un-
derlying causes of disease.

» Multidisciplinary (dietitian, personal coach and nurse practitioner).

» Involvement social environment and create support group.

» Nutritional advice: individual approach, not calorie restricting, fresh
and unprocessed foods and three-meal approach.

their progress, for example measuring their own blood
glucose levels before and after meals.”” RD2N started with
2-day group training on location. Subsequently, groups
were invited for a 1-day follow-up meeting after 1, 3 and
6months. Meanwhile, all groups were encouraged to
keep in regular contact with each other and the support
team, using a protected online community platform."

Study design and setting

Researchers of the Louis Bolk Institute (the Nether-
lands) independently monitored the results of the RD2N
programme, which was set-up and executed by personnel
of Voeding Leeft. An observational, single-arm pretest
and post-test design was used for this monitoring study.
Recruitment of participants was executed by Voeding
Leeft and was not part of this monitoring study. Data
on primary outcome and most secondary outcome
parameters at baseline were collected via the patients’
physician. As participants became more aware of the
importance of the outcome biomarkers in the course
of the programme, they were asked to self-report them
during follow-up. Data on secondary study outcomes at
baseline and all study outcomes during follow-up were
collected via online questionnaires. One week prior to the
initiation of the programme and 1week before the final
meeting at 6 months, as well as at 12, 18 and 24months
of follow-up, participants received an email with a link to
these questionnaires. To promote completeness of the
data at 24 months, the support team actively approached
participants. At 6 and 24 months of follow-up, data on the
primary outcome parameters were complemented with
data from Voeding Leeft.

Primary outcome measures: GLmed and Hb1Ac values
Baseline GLmed use was assessed by asking participants
to report on the dose and frequency of their GLmed.
GLmed use was classified as (0) no medication, (1)
only metformin, (2) metformin and/or sulfonylurea
(SU) derivative or (3) metformin and/or SU deriva-
tive and/or insulin. GLmed was prescribed according
to the Dutch general practitioners (GPs) guideline for
T2D treatment.”’ HbAlc levels were measured as a usual
component of routine physician follow-up. Participants
self-reported their data to the investigators and/or to the
data collection team at Voeding Leeft.

Secondary outcome measures

Secondary outcome measures included self-reported
fasting blood glucose, height, weight, waist circumfer-
ence and lipid profile (total cholesterol, high-density
lipoprotein (HDL), low-density lipoprotein (LDL) and
triglycerides). Participants were asked to report values
as recently measured by their physician according to the
Dutch GPs guideline standards® to the data collection
team at Voeding Leeft at baseline and to the investiga-
tors during follow-up. Perceived health and quality of life
were assessed with a 10-point Likert scale. The validated
‘Checklist Individual Strength’ questionnaire® was used
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to assess fatigue during the past 2weeks on a 7-point scale
(ranging from (not) to (very applicable)). Programme
adherence was assessed with a b-point Likert scale.
Furthermore, at baseline, information was collected on
date of birth, sex, education level and family structure at
home.

Statistical analyses

Descriptive analyses were conducted to describe partic-
ipants’ socio-demographic characteristics. Data were
described as means+SD, if they were normally distrib-
uted, or n (percentage). Next, paired sample t-tests
were conducted to evaluate the effects of the RD2N
programme on change in each measured parameter
(follow-up vs baseline) and y* tests were used for cate-
gorical variables. Repeated measures analyses using
generalised linear models were conducted to evaluate
the effects of the RD2N programme on changes in each
measured numerical parameter using data available at
all time points. Furthermore, at 24 months analyses were
stratified using three predefined subgroups: (1) HbAlc
level <53 mmol/mol (‘low HbAlc starters’) or >53 mmol/
mol (‘high HbAlc starters’), (2) use of GLmed at base-
line (categorised into two main groups: category 1
(metformin only, termed ‘low GLmed’) vs categories 2
and 3 (ie, SU derivatives and/or insulin, termed ‘high
GLmed’)) and (3) education level as proxy for socio-
economic status (SES) as information on income was not
available. These subgroups were predefined, as we were
interested to know if any of them were more likely to

respond to the intervention. People with bad metabolic
control tend to respond better to (any) treatment for T2D
and people with high SES are usually more amenable to
lifestyle advice, and it would be useful for broad clinical
implementation of the intervention to know if RD2N is
particularly effective in patients using less or more medi-
cation. Results were interpreted as statistically significant
when p<0.05 (two-sided) and SPSS (V.24.0) was used to
conduct statistical analyses. Data were analysed using
a per-protocol approach reporting data of those who
provided data on the study outcome parameters at both
baseline and 24 months (=‘responders’).

RESULTS

Subjects

Of note, 438 participants, in 23 groups of 15-20 patients
each were included in this study. Of these, 234 participants
(53%) provided data on HbAlc and GLmed at baseline
as well as 24months, the ‘responders’. The baseline char-
acteristics of the responders (n=234) were similar to those
of all participants who started the programme (n=438)
(table 1). Due to missing or invalid answers, data on
secondary outcomes at 24 months are presented for fewer
participants, varying from 111 to 195 of the 438 partici-
pants (25%-45%) per outcome measure. The responders’
age ranged from 22 to 75 years, and was 61.3+8.5 years on
average (table 1). Just over half the responders were men
(53%) and 54% had low or middle education.

Table 1 Demographic characteristics at baseline of all participants (n=438) and of those who provided data on HbA1c and
GLmed use at both baseline and 24 months (‘responders’, n=234)

All (n=438) Responders (n=234)
N Mean (SD)or % N Mean (SD) or %
Age (years)* 438 60.6 (8.9) 234 61.3 (8.5)
Sex
Men 241 55% 1283 53%
Women 193 44% 109 47%
Missing 4 1% 2 1%
Education level*
Low 119 27% 57 24%
Middle 129 29% 69 30%
High 184 42% 106 45%
Missing 6 1% 2 1%
Family structure”
Single—no children living at home 74 17% 38 16%
Married/cohabiting without children at home 223 51% 126 54%
Single/married/cohabiting with children at home 134 31% 68 29%
Missing 7 2% 2 1%
Time since diagnosis of type 2 diabetes (in years) 328 8.8 (5.8) 191 8.7 (5.9)

*Missing for some responders.
GLmed, glucose-lowering medication.
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Primary outcome measures

GLmed use

All responders used GLmed at baseline, as GLmed use
was an inclusion criterion of RD2N. GLmed use was
less in 67% of responders after 24months. Indeed,
28% of responders ceased all GLmed use, and 71% of
responders using insulin at baseline was off insulin
therapy at 24months. In 2% of responders GLmed actu-
ally increased, and in 31% it remained stable as compared
with baseline (figure 1).

Subgroup analyses showed that a similar fraction of
responders with low (68%) versus high (66%) baseline
HbAlc levels was able to lower their GLmed. However,
the percentage of responders who were able to cease
their GLmed use was higher in those with low baseline
HbAlc levels (40%) compared with those with high base-
line HbAlc levels (18%; online supplementary table 1).
For different education-level subgroups, we found that
the percentage of responders who were able to lower or
cease their GLmed use at 24 months was highest for those
in the low education group (79% and 30% for low vs 58%
and 25% for middle education and 68% and 29% in high
education; online supplementary table 1). We did not
perform subgroup analyses for baseline GLmed here, as
it goes without saying that the possibilities for stopping
medication are greater in people who use more of it.

HbA1c levels
HbAlc levels initially declined, but gradually increased
over time (figure 2). HbAlc levels at 24months were
not different from baseline (-0.67+12.9 mmol/mol,
p=0.430). At 24months, 53% of responders had HbAlc
levels <53 mmol/mol, compared with 45% at baseline.
After stratification into predefined subgroups (online
supplementary table 2), we found that HbAlc levels were

W Metformin + SU-derivative + Insulin

0.45 Metformin + SU-derivative

H Metformin

W No medication

24 months
Percentage of responders in various GLmed categories at baseline and at 24 months (n=234). SU, sulfonylurea.

significantly lower at 24months compared with base-
line in responders who had high baseline HbAlc levels
(-4.7x13.9mmol/mol, p value <0.001). In contrast,
HbAlc levels increased in those who had an HbAlc
<53mmol/mol at baseline (4.2+9.5mmol/mol, p value
<0.001). However, GLmed use declined substantially in
the latter group, while HbAlc levels remained below the
targetvalue defined in treatment guidelines (ie, 53 mmol/
mol). Subgroup analyses in low or high GLmed showed
that only responders using just metformin at baseline had
a significant decline in HbAlc levels (-3.6+9.3 mmol/
mol, p=0.002 vs 0.5£13.9, p=0.62). We found no differ-
ences in effects on HbAlc between different education
subgroups.

Glucose control and GLmed use combined

Forty-four per cent of responders reported the use of less
medication and a lower HbAlc, 42% reported less medi-
cation or a lower HbAlc, leaving 14% reporting more
medication or a higher HbAlc. Thus, the vast majority
(86%) of responders reported at least one benefit of the
intervention in terms of glucose control.

Secondary outcome measures

Other T2D biomarkers and health parameters

At 24months, responders had significantly lower
triglyceride levels (-0.34+1.02mmol/L, p=0.004), total
cholesterol/HDL ratio (-0.22+1.24mmol/L, p=0.044),
body weight (-7.01+6.8kg, p<0.001), BMI (-2.36+2.28kg/
m?, p<0.001) and waist circumference (-7.9+8.2cm,
p<0.001), and higher HDL (0.17+0.53 mmol/L, p<0.001)
and LDL levels (0.18+1.06 mmol/L, p=0.044) (table 2).
No statistical significant differences were found for fasting
glucose and total cholesterol at 24 months compared with
baseline. Also taking into account measurements at 6, 12

4
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Change in HbA1c levels over time
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Figure 2 Mean HbA1c levels (in mmol/mol) over time atbaseline, 6, 12, 18 and 24 months. The number of participants differs
per timepoint, as these are the participants who provided data on HbA1c at both baseline and follow-up.

and 18 months we found similar results, except that signif-
icant changes in HDL, total cholesterol/HDL ratio and
LDL at 24months were not statistically significant, but it
should be noted that numbers of responders included in
the repeated measures analyses were lower.

Subgroup analyses showed similar findings for
responders with low or high baseline HbAlc levels,
except for triglycerides, which declined significantly only

in responders with high baseline HbAlc (p<0.001; online
supplementary table 3A). Those with low baseline GLmed
had similar results as those with high baseline GLmed
(online supplementary table 3B). Interestingly, in regards
to education level, we observed most prominent changes
of HDL, total cholesterol/HDL ratio and triglycerides
in those with low education level (online supplementary
table 3C).

Table 2 Secondary outcomes: mean scores and changes of health parameters, self-perceived health, quality of life and

fatigue at baseline and 24 months (of n=438)

Mean difference Paired Repeated
(24 months vs sample measures

N (used for Baseline 24 months baseline) t-test analysis (GLM)

paired t-test) Mean (SD) Mean (SD) Mean (SD) P value P value
Fasting glucose (mmol/L) 151 8.7 (2.1) 8.8 (2.5) 0.12 (2.53) 0.575 0.126
Total cholesterol (mmol/L) 136 4.6 (1.2) 4.8(1.2) 0.20 (1.23) 0.057 0.247
HDL (mmol/L) 139 1.3 (0.4) 1.4 (0.5) 0.17 (0.53) <0.001 0.169
LDL (mmol/L) 155 2.6 (1.0) 2.8(1.1) 0.18 (1.06) 0.040 0.331
Total cholesterol/HDL 126 3.9 (1.2) 3.7 (1.3) -0.22 (1.24) 0.044 0.156
ratio
Triglycerides (mmol/L) 134 21(1.2) 1.7(1.1) -0.34 (1.02) <0.001 0.004
Body weight (kg) 179 94.1 (15.6) 87.0 (14.7) -7.01 (6.84) <0.001 <0.0001
BMI (kg/m?) 179 31.4 (4.3 29.0 (4.0 -2.36 (2.28) <0.001 <0.0001
Waist circumference (cm) 111 110.4 (12.2) 102.5 (11.1) —7.87 (8.24) <0.001 <0.0001
Subjective health
parameters
Health (score 1-10) 195 6.9 (1.3) 7.3 (1.6) 0.42 (1.49) <0.001 <0.0001
Quiality of life (score 1-10) 195 7.4(1.2) 7.6(1.4) 0.28 (1.33) 0.004 0.001
Fatigue (CIS score 195 64.3 (23.4) 54.8 (24.4) -9.53 (20.72) <0.001 <0.0001
20-140)

BMI, body mass index; CIS, Checklist Individual Strength; GLM, generalised linear models; HDL, high-density lipoproteins; LDL, low-

density lipoproteins.
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Subjective health parameters

Both self-perceived health and quality of life of responders
were significantly higher at 24months compared with
baseline: self-perceived health increased by 0.4+1.5
(scale 1-10) (p<0.001) and quality of life increased by
0.3+1.3 (scale 1-10) (p=0.001). In addition, scores for
fatigue were significantly lower at 24 months compared
with baseline (-9.5+20.7 at a scale of 20-140, p<0.001).
Results remained similar when performing repeated
measures analyses also including information at 6, 12 and
18 months.

Subgroup analyses yielded similar results for those
responders with low or high baseline HbAlc levels (online
supplementary table 3A), except for quality of life, which
only improved in those with high baseline HbAlc levels
(p=0.012). Self-perceived health, quality of life and
fatigue improved significantly only in responders in the
high GLmed category at baseline (online supplementary
table 3B). With regards to education level, self-reported
health, quality of life and fatigue all improved signifi-
cantly in those with low education level, whereas simply
quality of life and fatigue improved in middle education
level and only fatigue in those with a high education level
(online supplementary table 3C).

Programme adherence and appreciation

At 24months, 90% of responders reported to almost fully
adhere to the nutrition guidelines for breakfast, 81%
for lunch, 79% for dinner, 53% for snacks and 83% for
drinks. Fifty-three per cent of responders indicated that
they did not find it difficult to adhere to the programme
guidelines, but 41% of the responders found it difficult
to adhere to the programme guidelines at social events.
Furthermore, 67% reported to be (very) motivated
to continue adherence to the guidelines, and 92% of
responders gave a score of 28 (scale 1-10) to recommend
this programme to friends or family. There were no differ-
ences in recommending this programme to others in
relation to education level (78% for low education, 80%
for middle and 77% for high), although more responders
with low education level indicated that eating according
to the recommendations was (very) expensive (39% for
low vs 34% for middle and 23% for high education level)
and (very) difficult to adhere to the programme guide-
lines (31% for low vs 27% for middle and 18% for high
education level).

DISCUSSION

The results of this study showed that a 6-month multidis-
ciplinary group programme designed to promote health
literacy and lifestyle skills improves clinical parameters
as well as quality of life in a substantial percentage of
T2D patients after up to 24 months of follow-up. Indeed,
the vast majority of the responders reported to use less
GLmed as compared with baseline. Moreover, 44% of
responders reported to use less medication and a lower
HbAlc, 42% reported the use of less medication or a

lower HbAlc, leaving 18% to report a higher HbAlc orthe
use of more medication. In addition, their body weight
and waist circumference declined, as well as their serum
triglyceride levels and total cholesterol/HDL cholesterol
ratio. Moreover, their quality of life, self-perceived health
and fatigue were all significantly improved at 24m.

In a recent pilot study evaluating the effects of RD2N
treatment, 62% of responders reduced GLmed at
6months."” The present study confirms that the treat-
ment effectively sustains this benefit over 24months,
since two-thirds (67%) of all responders reduced
their GLmed by that time. Indeed, 71% (47 of 66) of
responders who used insulin at baseline were off insulin
therapy at 24months. These effects are of obvious clin-
ical and economic benefit, even in the context of the
non-significant reduction of HbAlc that was observed
during the same follow-up period. Moreover, RD2N also
seemed to bring about sustainable benefits in terms of
other health parameters, including various components
of the metabolic syndrome, as well as improvements in
self-perceived health, quality of life and fatigue. It is diffi-
cult, if not impossible, to ascertain which elements of the
programme are responsible for these durable effects.
However, we suspect that the multidisciplinary approach,
focusing on a broad spectrum of lifestyle skills rather than
health literacy alone, as well as provision of biofeedback
information on the effects of the intervention were of
critical importance.

Subgroup analyses revealed that HbAlc levels increased
slightly in responders who had baseline HbAlc levels
<h3mmol/mol, while it declined in those with a baseline
HbAlc >53mmol/mol. However, GLmed use declined
substantially in the former group (39% stopped GLmed
entirely), while HbAlc levels remained below target
values according to clinical treatment guidelines. This
means that RD2N treatment significantly reduced medi-
cation use to control blood glucose in people with well-
controlled HbAlc to begin with. Surprisingly, responders
with low HbAlc and GLmed use at baseline did less wellin
terms of subjective health parameters, perhaps because
they were in better shape to begin with.

About one-third of the responders in the present study
had a lower education level. Interestingly, they were most
successful in terms of reversal after 6 months, but the
difference between education-level groups disappeared
at 24months. We consider this an important finding,
as it shows that the programme is at least equally effec-
tive across groups with different education levels in
the long term. This goes against conventional wisdom,
which consistently suspects people with a lower educa-
tion level to be less accessible and responsive to lifestyle
intervention. However, the fact that participation in the
programme was (obviously) voluntarily reflects intrinsic
motivation to change lifestyle, which equally applies to
people with different education levels.

Several other lifestyle interventions have also shown
promising results in the treatment of T2D. The DiRECT
study and Virta trial reported impressive success after
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24months of follow-up.” "' However, these interventions
appear to be a considerable burden on the willpower of
people, perhaps rendering them less suitable for a signif-
icant percentage of patients. Moreover, they primarily
focus on nutrition as a target of lifestyle modification,
while other lifestyle factors such as stress, sleep and phys-
ical activity are also well known to contribute to the patho-
genesis of T2D.**® These potential caveats do not mean
that these interventions will turn out to be less useful in
clinical practice. Indeed, it is increasingly recognised that
the biological response to a lifestyle intervention (as well
as the response to drugs) differs substantially between
individuals.>” #® In addition, sustained reversal of T2D
requires lifelong adherence to lifestyle measures, there-
fore it is of critical importance for the success of any life-
style intervention that it fits as closely as possible with the
patients’ preferences. Some people undoubtedly prefer
(intermittent) meal replacement to a more modest but
structural modification of their daily diet. Others may like
to focus on stress and physical activity rather than food.
Thus, a broad variety of available effective interventions,
offering distinct treatment options to patients, will benefit
more people and it could well be possible that tackling a
combination of lifestyle factors is key.

We report real-world data, which is a strength of our
study, as it reflects the impact of RD2N in daily clinical
practice and thus provides evidence for real-life robust
results. However, data collection in everyday life is less
well structured than in the context of a traditional clinical
trial. The number of non-responders has been substantial
in the present analyses (47%), which probably biased the
results since it is reasonable to suppose that less successful
participants were more reluctant to respond to informa-
tion requests.

Moreover, our analyses did not compare RD2N with
another intervention, placebo and/or standard medical
care. The lack of a control comparison hampers interpre-
tation of the observations in terms of causality. However,
application of the Bradford Hill criteria® to our study
suggests that a causal relationship between intervention and
observed effects may be possible, as findings are biologically
plausible and consistent over time. Also, we cannot be abso-
lutely sure that RD2N is any better than regular medical
care in the Netherlands. However, reduction of GLmed in
the course of time is rare in clinical practice, so the substan-
tial decline in GLmed in response to RD2N treatment
supports the idea that it contributes to better diabetes care.

In conclusion, T2D is commonly considered a chronic
progressive disease. Reduction of medication dose is rare
in regular clinical care. The present report signifies the
potential of RD2N treatment as multicomponent lifestyle
intervention to improve T2D in a significant number of
patients, particularly in terms of medication use, meta-
bolic control, as well as quality of life. Using a multidis-
ciplinary approach, focusing on a broad spectrum of
lifestyle skills rather than health literacy alone, as well as
provision of biofeedback information on the effects of
the intervention seems a viable approach.
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