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Abstract

Background: The STYLIST study demonstrated that dietary counseling by registered dietitians for 4 to 8 weeks
and the use of delivered calorie-controlled meals for 4 weeks significantly decreased body weight (BW) in 187
hypertensive and/or diabetic participants. However, it is unknown whether this beneficial effect persisted after
the end of the study.

Methods and results: One hundred three participants in the STYLIST study were followed-up for one year after
the end of the study. BW, waist circumference, blood pressure, glycoalbumin and hemoglobin Alc were examined
and the participants completed a questionnaire regarding their lifestyle.

BW increased significantly by 1.0kg compared to that one year after the STYLIST study. Especially, BW of 69
participants who showed a decrease in BW at the end of the STYLIST study significantly increased by 1.2kg, while
34 participants who did not show a reduction in BW at the end of the STYLIST study showed an increase in BW
of 0.5kg after one year, but this difference was not significant. The questionnaire revealed poor adherence to the
lifestyle changes that followed dietary counseling and delivered calorie-controlled meals in the STYLIST study.
Conclusions: These results suggest that the short-term effect of dietary counseling by dietitians and calorie-
controlled meals on BW reduction in hypertensive and/or diabetic patients does not persist for one year.
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Introduction

The STYLIST study, which was a multicenter, randomized
at outpatient clinics, single-blinded, comparative study,
was conducted to determine whether dietary counseling
and delivered calorie-controlled meals could be effective
for reducing BW" Recently, the prevalence of obesity has
increased in Japan” and other countries. Obesity has been
associated with the cardiovascular disease burden and other
metabolic disorders including hypertension, dyslipidemias,

diabetes mellitus, and metabolic syndrome*”. While similar
trials have been performed to study BW reduction **,
there are major differences between these trials and the
STYLIST study. For example, our subjects did not need to
be classified as obese, and only needed to have a BMI of 20
or more. In the STYLIST study, meals were delivered twice
a day on weekdays. Meals were calorie-controlled, but not
calorie-restricted. Instead, the optimal calorie content was
calculated from the ideal BW and physical activity. The
results of the STYLIST study indicated that both dietary

counseling for 4 to 8 weeks with calorie-controlled meals
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for 4 weeks significantly reduced BW at the end of the
8-week study period. Additionally, the combination of
dietary counseling and calorie-controlled meals decreased
blood pressure and glycoalbumin and hemoglobin Alc
(HbAc) levels.

Subjects in previous trials that sought to reduce BW have
been followed and the persistence of the effectiveness of
the particular intervention after a certain interval has been
reported*'?. For many of these trials, the effectiveness
of calorie-restriction did not persist for 1 or 2 years after
the trial. The aim of the present study was to determine
whether the BW reduction observed in the STYLIST study
would still be evident one year after the study.

Subjects and Methods

Subjects:

The subjects were recruited from participants in the
STYLIST study among out-patients at Fukuoka University
Hospital and Yuai Hospital in Fukuoka, Japan. Major
inclusion criteria in the STYLIST study were as follows:
type 2 diabetes mellitus (DM) including impaired glucose
tolerance and/or essential hypertension (HT), and

aged>= 20 years. Major exclusion criteria in the STYLIST
study were as follows: secondary obesity, HbA,c>12%,
BMI<20, and height>1.8m. The protocol was approved
by the Independent Review Board of Fukuoka University
Hospital [No. 12-12-08]. Exclusion criteria in the STYLIST
EXTENSION study were a change in BW caused by newly
diagnosed disease including malignancy, a lifestyle change
including the smoking status, participation in clinical trials
for BW reduction after the STYLIST study, and admission
to a hospital for more than 7 days within 3 months before
the STYLIST EXTENSION study. Each subject at one year
+ 12 weeks after the STYLIST study signed an informed
consent form after the protocol was explained in detail.
Finally, 103 subjects were enrolled in this study, 27 from
STYLIST group A (no dietary counseling but calorie-
controlled meals for 4 weeks), 23 from group B (dietary
counseling from 0 to 4 weeks and calorie-controlled meals
for 4 weeks), 28 from group C (dietary counseling from
4 to 8 weeks and calorie-controlled meals for 4 weeks),
and 25 from D (dietary counseling from 0 to 8 weeks and
calorie-controlled meals for 4 weeks) in the STYLIST study
(Fig. 1).
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Fig. 1 Flow chart for the participants in the preceding STYLIST study and the STYLIST EXTENSION study.
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Methods:

After informed consent was obtained, BW, waist
circumference, systolic blood pressure (SBP) and diastolic
blood pressure (DBP) were measured. Glycoalbumin and
HbA,c were measured by BML Corporation (Fukuoka,
Japan).

Statistics:

Groups B, C and D were merged together to secure
the statistical power lost by the decrease in sample size.
This merger was considered to be reasonable because
the results in the B+C+D groups were similar at 8 weeks
(STYLIST study) and the differences in both the duration
(4 or 8 weeks) and timing (0-4 weeks, 4-8 weeks or 0-8
weeks) of dietary counseling are expected to have almost
no effect on outcomes at one year after the STYLIST study.

Statistical analyses were performed for both group A and
groups B+C+D. The BW was also analyzed in all subjects
and in each of the four groups.

Continuous variables were reported as the mean and
standard deviation, and categorical variables were reported
as the number of patients and percentage. The paired
t-test was used to compare values at two visits. To explore
the reasons for an increase in BW at 1 year, subjects were

classified into “Responder” and “Non-responder”, and the
primary endpoint was summarized and analyzed in terms
of Responder/Non-responder; Responder: change in BW
from 0 to 8 weeks was less than 0 kg, Non-responder:
otherwise. The significance level was set at <0.05. All data
analyses were performed using SAS (Statistical Analysis
System Version. 9.4, SAS Institute Inc. Cary, NC, USA).

Results

The STYLIST EXTENSION study recruited 103 patients
from the 187 participants in the STYLIST study (Fig. 1).
Table 1 shows the background of each group and the
B+C+D groups (dietary counseling and calorie-controlled
meals) in the STYLIST EXTENSION study. The average
age, sex ratio, BMI, and percentages of HT and DM were
similar among the groups.

First, the changes in BW of the participants in STYLIST
EXTENSION were analyzed from 0 to 8 weeks in the
STYLIST study to confirm the efficacies of dietary
counseling and calorie-controlled meals. Groups A and
B+C+D showed significant reductions in BW of 0.5kg
and 0.6kg, respectively (Table 2). BW at one year after
STYLIST was compared to that at the end of the study.

Table 1. Background of the participants in STYLIST EXTENSION

Group A B D B+C+D All
N 27 23 25 76 103
Age 68.3+9.6 66.6+11.2 67.49.9 67.4+10.1 67.7£9.9
Sex
Male 14 12 8 33 47
(51.9%) (52.2%) (46.4%) (32%) (43.4%) (45.6)
Female 13 11 17 43 56
(48.1%) (47.8%) (53.6%) (68.0%) (56.6%) (54.4%)
BMI 25.8+3.3 26.8+4.2 25.1+2.7 25.7+3.7 25.8+3.4 25.8+3.4
HT 24 18 19 57 81
(88.9%) (78.3%) (71.4%) (76.0%) (75.0%) (78.6)
DM 13 9 12 36 49
(48.2%) (39.1%) (53.6%) (48.0%) (47.4%) (47.6)

Table 2. Changes in body weight (kg) in STYLIST EXTENSION during the STYLIST study (0 weeks vs. 8 weeks)

Group n Ow 8w 8w-Ow P
A 27 66.4+9.2 65.9£9.2 -0.5£1.2 0.048*
B 23 70.1£12.7 69.6+13.1 0.5:1.6 0.152
C 28 64.4+10.8 63.5£10.4 0.9£1.5 0.004*
D 25 63.5+8.8 63.1£9.1 0.4£1.8 0.269
B+C+D 76 65.8+11.0 65.2+11.2 0.6+1.6 0.001*
All 103 66.0+10.6 65.4£10.6 -0.6£1.5 <0.001*

*: paired —test

*<0.05 *<0.01



Group A showed an increase in BW of 1.0kg and groups
B+C+D showed a significant increase of 1.0kg (Table 3).
Additionally, BW at one year after STYLIST was greater
than that at week 0 in the STYLIST study in group A
(+0.4kg) and groups B+C+D (+0.4kg) (Tables 2 and 3).
To observe the rebound after the BW reduction in the
STYLIST study, 103 participants were divided into two
groups, responders (change in BW from 0 to 8 weeks
was less than 0 kg) and non-responders (change in BW
from 0 to 8 weeks was 0 kg or more). While the BW in the
responder group significantly increased from 64.3kg to
65.6kg (+1.2kg), the increase in BW in the non-responder
group at one year after the STYLIST study (0.5kg) was not
significant (Table 4).

While significant reductions in waist circumference,
SBP, DBP, glycoalbumin and HbA,c were observed in
the STYLIST study, only waist circumference showed a

significant reduction in groups B+C+D at the end of the
STYLIST study among the participants in the STYLIST
EXTENSION study (Table 5). After one year, there was
no change in groups B+C+D (Table 6). Despite the lack of
a significant change in HbA,c in group A in the STYLIST
study, it significantly decreased from 5.9% to 5.7% in
STYLIST EXTENSION (Table 6).

To explore the factors that influenced the change in
BW in the STYLIST EXTENSION study, a questionnaire
survey was performed. Personal attitudes regarding
dietary counseling are summarized in Fig.2A. Q1 and
Q1-1 revealed that 73% of participants in groups B+C+D,
who received dietary counseling for 4 to 8 weeks during
the STYLIST study remembered it and about 80% of them
remembered the details. While group A did not receive
dietary counseling, 43% of participants answered that they
had received this intervention, probably because they
had met with a registered dietitian at the beginning of the

Table 3. Changes in body weight (kg)

Group n 8w 1y 1y-8w P
A 27 65.9+9.2 66.8+11.3 1.0+6.6 0.459
B+C+D 76 65.2+11.2 66.2+10.8 1.0£3.9 0.024*
All 103 65.4+10.6 66.4+10.9 1.0+4.7 0.032*
*: paired —test *<0.05
Table 4. Changes of body weight (kg) in response and non-response groups
Group n 8w 1y 1y-8w P
responder 69 64.3+9.0 65.6+10.4 1.2+4.6 0.028*
Non-responder 34 67.5£13.2 68.1+11.8 0.5£5.0 0.532
*: paired —test *<0.05
Responder: Change in body weight from Ow to 8w was less than 0 kg
Non-responder: Change in body weight from Ow to 8w was 0 kg and more
Table 5. Data in STYLIST EXTENSION during the STYLIST study (0 weeks vs. 8 weeks)
Group n* ow 8w 8w-Ow P*
Waist A 22 91.4+7.5 90.5+6.7 0.9+2.4 0.104
circumstance
(cm) B+C+D 52 92.08.2 90.8+7.7 -1.1£34 0.020*
SBP A 22 128.3+13.6 132.4+19.9 4.1+19.7 0.342
(mmHg) B+C+D 56 135.6+15.9 133.0+15.0 -2.6+13.3 0.141
DBP A 22 77.5£10.5 79.6+10.2 2.1£9.5 0.315
(mmHg) B+C+D 56 80.08.0 783+9.4 1.8:8.4 0.125
HbA,C A 20 5.9+0.7 5.9+0.7 -0.120.2 0.09
(%) B+C+D 50 5.7+0.6 5.7+0.5 0.0:0.2 0.475
Glycoalbumin A 20 15.8+2.5 15.6+2.4 -0.2+0.7 0.304
(%) B+C+D 70 14.9+2.0 14.741.7 -0.20.8 0.058
#: number of participants who have data at 0, 8 weeks and lyear
*: paired —test *<0.05
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Table 6. Data in the STYLIST EXTENSION study

Group n 8w 1y 8w-1y P
 Waist A 23 90.3:6.7 90.9:9.0 0.6:55 0.613
AN~ 5CeD 58 92.0:8.2 92.5+8.7 0.5¢4.4 0.358
SBP A 23 132.6:195  125.9:11.6 6.7+25.8 0.226
(mmHg) B+C+D 57 13312149 133.6:13.7 0.5:14.8 0.81
DBP A 23 79.3+10.1 77.2:9.1 21193 0.282
(mmHg) B+C+D 57 78.619.6 79.6:8.1 1.1:9.0 0.381
HbA,C A 20 5.9:0.7 5.7:0.7 0.2:0.1 <0.001*

(%) B+C+D 50 5.7:05 5.6:0.7 0.1:0.4 0.476
Glycoalbumin A 20 15.6+2.4 15.4+2.4 0.2£1.0 0.418
(%) B+C+D 70 14.7:17 14.8:2.2 0.1:1.0 0.612

*: paired —test **<0.01
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Fig. 2A Results from self-monitoring questionnaires regarding dietary counseling in groups A and B+C+D. If the

answer to Q1 is yes, answers for Q1-1, Q1-2, and Q1-3 were required.

STYLIST study to complete a questionnaire regarding
their lifestyle. Only40% of the participants in groups B+C+D
remembered the dietary counseling, mainly with respect to
meals. The participant personal attitudes regarding calorie-
controlled meals are summarized in Fig.2B. Q2 revealed
that 76% of the participants in group A and 90% of those in
groups B+C+D were satisfied with the volume of calorie-
controlled meals. However, Q3 showed that only 10% of the
participants in group A and 21% of those in groups B+C+D
still had a good sense of the optimal number of calories
based on the volume of their calorie-controlled meals. The
STYLIST study involved calorie-control, rather than calorie-
restriction, and, according to Q4, about 70% of participants
in all groups would be willing to participate again in the

STYLYST study.
Discussion

The STYLIST study demonstrated that dietary counseling
by registered dietitians and delivered, calorie-controlled
meals for 4 weeks (groups B+C+D) were effective for
reducing BW in participants with HT and/or DM, while
there was no significant reduction in BW with only delivered,
calorie-controlled meals (group A) V. Participants in groups
B+C+D showed significant BW reduction at the end of
the STYLIST study. On the other hand, a significant BW
reduction was observed in the STYLIST EXTENSION study
in the 27 patients from STYLIST group A but not in the
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Fig. 2B Results from self-monitoring questionnaires regarding calorie-controlled meals.

original 48 participants in group A in the STYLIST study
itself. The reason for this discrepancy is unclear because
the age, sex ratio, percentages of HT and DM, and BMI in
the STYLIST EXTENSION study was similar to those in the
STYLIST study. As the primary endpoint in the STYLIST
EXTENSION study, BW had increased by 1.0kg in both
group A and groups B+C+D one year after the STYLIST
study, i.e., in the absence of any intervention for one year.
This indicated that the effects of dietary counseling for
4 to 8 weeks and delivered, calorie-controlled meals for
4 weeks on BW reduction did not persist for one year,
and, in fact, BW increased at one year after the end of
the STYLIST study. It has also been demonstrated that
short-term dietary counseling was not effective for BW
reduction in overweight hypertensive patients'®. In that
trial, participants were classified into two groups: those who
received dietary counseling four or more times over 4 years
and those who received fewer than four consultations over
4 years. As a result, the mean change in BW in the former
group (-3.6 kg) was significantly different from that in the
latter group (+0.8 kg).

Based on the results of self-monitoring questionnaires,
two explanations were considered for the increase in BW in
the STYLIST EXTENSION study. Short-term intervention
with nutritional counseling for 4-8 weeks might not be
enough because it was remembered by less than 40-50% of
participants, and less than 40% among them were following
this counseling one year after the STYLIST study. As
another possible explanation, short-term intervention with
calorie-controlled meals for 4 weeks might not be enough
because less than 20% of participants had a good sense of

the calorie content in calorie-controlled meals one year
after the STYLIST study, although about 70% of participants
felt that calorie-controlled meals were of adequate volume
and they experienced almost no discomfort when relying
on calorie-controlled meals for 4 weeks.

BW at one year after the STYLIST study had increased
by 0.4kg compared to that at week 0 in the STYLIST study
in groups A and B+C+D. Based on a sub-analysis of BW, a
rebound phenomenon was observed. A regain of 1.2kg of
BW in 67% (69/103) of the participants who showed a BW
reduction at the end of the STYLIST study contributed to a
significant BW increase one year after the STYLIST study,
although the participants were given calorie-controlled,
but not calorie-restricted meals, where the optimal calorie
count was calculated from the ideal BW and physical
activity, and the participants had a mean BMI of 25.8, and
thus were not extremely obese.

Many trials on BW reduction have demonstrated that
non-pharmacological strategies were effective for weight
loss"'”. However, many clinicians question whether or
not the beneficial effects of non-pharmacological strategies
persist for the long term. Some studies have shown that the
beneficial effects on BW reduction are no longer evident
at one or two years after the initial intervention'®. Other
trials have shown that BW reduction persists after the
initial intervention '*'*. This difference may depend on the
presence of an exercise intervention. In the STYLIST study,
each participant completed a questionnaire regarding
dietary habits and exercise and a registered dietitian
provided counseling based on the results of this survey.
However, counseling was focused on the principles of good
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nutrition and advice on meal planning, dietary calories, and
alcohol consumption, rather than on exercise methods.

While waist circumference in groups C and D, blood
pressure in group D, the glycoalbumin level in group C,
and HbA,c in groups B and C were reduced in the STYLIST
study, the participants in the STYLIST EXTENSION
study only maintained a significant reduction in waist
circumference in groups B+C+D. After one year, there
was no change in waist circumference in groups B+C+D,
while there was a further significant decrease in HbA,c in
group A. The reason for this reduction in HbA,c is unclear
because there was no significant change in glycoalbumin,
medication for DM was increased in only one patient in
group A, and the influence on BW reduction at one year
after the STYLIST study was eliminated by the exclusion
criteria. In addition, the beneficial effects on blood pressure
and glucose metabolism observed in the STYLIST study
did not persist for one year, probably due to an increase in
BW.

In conclusion, the reduction in BW due to dietary
counseling by registered dietitians for 4 to 8 weeks and
the use of calorie-controlled meals for 4 weeks did persist
for one year, and a rebound increase in BW was observed
at one year after these interventions in HT and/or DM
patients with BMI of 25.8. Short-term intervention with
both nutritional counseling and calorie-controlled, but not
calorierestricted, meals might not be enough to maintain a
reduction in BW for the long term, even in patients without
extreme obesity.

Limitations

The recruitment rate in STYLIST EXTENSION from the
STYLIST study was only 55%. Therefore, some statistical
power was lost. Since STYLIST EXTENSION was a cross-
sectional study, individual changes in lifestyle were not
followed-up continuously for one year and might not
have been evaluated correctly by the self-monitoring
questionnaires at one year after the STYLIST study. Since
the STYLIST EXTENSION study did not survey the details
of the participant’s lifestyles, including meals, snacks,
alcohol, and exercise, objective parameters could not be
compared to those in the STYLIST study.
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