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The Occurrence of Emotional/Mental Stress-Induced Atypical

“Ketosis-prone Type 2 Diabetes” in Newly Diagnosed Japanese

Subjects—Preliminary observations
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1. Introduction

The onset of diabetes mellitus secondary to emotional
stress has been cited frequently in the literature,
Balasubramanyam et al."™ * and Umpierrez” suggested a
need for a more accurate classification (AP classification) of
ketosis-pronc diabetes (KPD) in recent articles, including
their own aimed at guiding clinical practice and
pathophysiological studies. KPD, an cmerging form of
diabetes defined by prescntation with diabetic ketoacidois, is
phenotypically heterogeneous. We have read their study
with great interest and wondered whether there were any
stressful life events before the actual “onset” of ketosis
and/or ketoacidosis in their cases (specially, Type 2B A- 8
£y,

Psychological stress is widely recognized among the
environmental factors playing a role the development of
diabetes’ ®, However, this concept is vaguc, and there are
individual differences, so it is difficult to provide direct
substantiation in humans with exacerbating factors other

than hyperglycemia or

stress stimulus. The authors have treatcd some cases, which
have been tentatively referred to as emotional stress-induced
Atypical “KPD”.

2. Research design including Cases presentation and

Methods

The index case involved a 63-year-old homemaker who
had worries concerninig serious problems with her
inheritance. She bccame aware of polydipsia and polyuria in
addition to systemic fatigue at the end of 1997, She began to
lose weight (-13kg/3 months) and started drinking mineral
watcr due to extreine thirst. In Fcbruary 1998, she lost
consciousness after urination and was hospitalized
immediately because her blood glucose was 420- mg/dl and
HbA,. was 150 % (reference value; 4.8-5.8%). On
admission, her weight was 67 kg (BMI: 24.6 kg/m’), feeling
exhausted, and a blood gas analysis showed pH 7.425 and
556 u M/ total ketone bodies. She was negative for anti
islet cell (ICA) and glutamic acid decarboxylase (GAD-65)

antibodies. The insulin treatment was intensified and thc

1) AMATREERS T 2 —  institule of Health Science, Kyushu University

2) @M R¥HYTPR  Division pf Diabetic and Endocrine Medicine, Chikushi Hespital, Fukuoka University
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*Comespondence to: Haruka Sasaki 1-2-6-1202 Momochihama, Sawaraku, Fukuoka 614-0001, Japan
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required insulin dosage was decreased following continuous
subcutaneous insulin infusion (CSII) after hospitalizaﬁon.
After the metabolic imbalance such as hypergiycemia was
corrected, the fasting serum C-peptide concentration was 3.1
ng/ml. The insulin infusion was withdrawn on the 31st day
of administration, she is currently under observation while
maintaining glycemic control (HbA,. 6.4 %) using 3Img/day
glimepiride and 750mg/day mctoformin (first liné in table).
Table 1 shows the clinical characteristics of six adults,
including the case described above, who do not have a
history of consuming large amounts of soft drinks” and
obvious changes of inhibited food-intake and/or an
ovet-consumption of alcohol, but do include episodes within
the past three or eight months from the point when the
patients noticed typical symptoms of diabetic ketosis and/or
mild ketoacidosis which were determined to be the “onset™.
No history of any obvious infections (abscesses, sepsis,
urinary tract and upper respiratory infections) was found,
such as cerebro-cardiovascular disease. All of the cases
indicate a novel presentation of diabetes and insulin was
temporarily used along with CSII and intcnsified insulin
treatment. They presented diabetic ketosis as the initial
manifestation of the disease. Such patients are uéualiy
relatively obese, upper middle-aged adults without any
immunologic evidence of type 1 diabetes (JDS/WHO 1998
and ADA 2005 classification: Type 1A [autoimmune]). We
did not find any severe acidosis in these cases, because the
relative  high insulin lcvels may have mitigated the
development of lypolysis and ketogenesis. Problems of
internal conflict and coping and/or the allostatic rcsponsc of

the patients were involved, in addition to aging and events

differences”. The  clinical

characteristics and clinical course of these patients are

inclading  individual
shown in Figure | and Table 2. One limitation of this
retrospective investigation is that we did not measure the
level of stress. However, it was not easy to measure the

emotional or mental stress directly at that time.

3. Results and discussions

The definite pathophysiology of ketosis-prone type 2
diabetes remains unknown®. Psychological stress is an
important trigger for both an insufficiency of insulin
secretion and insulin resistance®. These conditions can be
associaled with an absolute indication of insulin, an
involvement of slowly progressive “glucose toxicity™, a
correlation between idiopathic type 1 (Type 1B) of the
honcymoon remission or  genetic/ethnic  minority
variation™, a correlation with metabolic syndrome'® or
human herpes-virus 8 infection'” and Bjortorp’s theory'.
Can an episode of extreme sfress be a potential trigger of
these atypical diabetes manifestation (KPD Type 2B A-§ +
24 9 Preserved 3 -cell function is also a feature of KPD even
in Japanese subjects” '®. The establishment of the clinical
condition of type 2 diabetes includes a heterogeneous
spectrum of symptoms and it is believed that such cases may
be due to the influence of our modemn “stressful society™.
The mechanisms ol this phasic course might be still
speculative, so this hypothesis necessitate a thorough
investigation. However, the recognition of this type of
patient is important and has implications for adequatc
long-term management strategies for counseling and

emotionally-focused therapy in the follow-up.
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Figure 1: Correlation between the etiolagical classification of glucose metabolic
disorder and disease stages (revised version of ADA, 1997)

dncluding type 1 diabetes in the “honeymoon ” regression period.
*Cases in which insulin treatment is necessary to sustain life are observed on rare

occasions.

Table 2: Clinical characteristics of Atypical “Ketosis-prone Type 2
diabetes mellitus”

1) Acute onset (hyperglycemia, thirst and weight loss, ete)

2) There were stressful life-events in most cases, but there is not obvious causes such
as infection and/or CVD, and onset occurs with the expression of ketosis( acidosis
does not always occur)

3) There are many cases with a history of moderate obesity in relatively upper middled

aged adults.(No history of excessive intake of soft drinks)

4) Insulin secretory property is maintained to some degree (Urine CPR and glucagon
load indices)

5) Negative ICA, Anti-GAD-65 antibody and IA-2 antibody

6) There is not always a family history of diabetes

7) Insulin can be withdrawn with temporary implementation of CSII and intensified
insulin therapy, and subsequently be remitted

8) After withdrawal of insulin, it can be controlled only by diet or oral diabetic drugs

for a certain period of time
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Abstract

Background The metabolic syndrome is characterized by the accumulation of several metabolic risk fac-
tors. It is important to improve physical activity and dietary habits to reduce the risk of cardiovascular dis-
ease in humans.

Methods The study participants participated in a weekly aerobic exercise program that included a session
composed of a brief meeting, warm-up exercises, and primary exercises (low and high impact, stretch, mus-
cle training, and cooling down). To evaluate the effect of this intervention we measured body fat composi-
tion, holding power, and quality of life assessment. Blood tests were also carried out before and every 3
months during the study.

Results Of the 37 participants enrolled in the exercise group, 31 (83.8%) completed the 12-week program.
The control group consisted of 42 subjects, 36 (85.7%) of whom were available for follow-up at the end of
the 12-week study period. In the exercise group, weight, body fat percentage, waist circumference, the World
Health Organization quality of life 26 (WHO-QOL 26) score, triglyceride, total cholesterol, high density lipo-
protein cholesterol and low density lipoprotein cholesterol had improved significantly at the end of three
months. The high molecular weight adiponectin concentration of the participants in the exercise group in-
creased during the 9-month period of the study, although this change did not reach statistical significance
compared with pre-exercise.

Conclusion Aerobic exercise led to an improvement in body composition and lipid profiles. High molecular

weight adiponectin concentrations tended to improve compared with pre-aerobic exercise levels.

Key words: aerobic exercise, high molecular weight (HMW) adiponectin
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Introduction

The metabolic syndrome is characterized by the accumu-
lation of several metabolic risk factors, such as abdominal
obesity, dyslipidemia, hypertension, glucose intolerance, and
prothrombotic and proinflammatory states (1-5). It is well
known that patients with the metabolic syndrome have an
increased risk of cardiovascular disease (6). Recently, the
prevalence of patients with the metabolic syndrome has in-
creased in Japanese workers. According to the International
Diabetes Federation (IDF) and the National Cholesterol
Education Program (NCEP) III criteria, the prevalence of the

metabolic syndrome in Japanese workers is reported to
range from 25.8% to 33.0% (7).

It is important to improve physical activity and dietary
habits to reduce the risk of cardiovascular disease in hu-
mans. Several earlier studies have shown that the beneficial
effects of aerobic exercise on blood pressure, cholesterol
levels, and insulin sensitivity occur regardless of whether
weight loss is achieved or not (8, 9). In fact, the Pawtucket
Heart Study group reported there is a close relationship be-
tween physical activity and the levels of high density lipo-
protein (HDL) cholesterol (10). A study in 3,000 adult Japa-
nese men also showed that the frequency of physical activity
correlated positively with HDL cholesterol levels (11).
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The aims of the present study in Japanese workers were
to assess the effects of long-term aerobic exercise on lipid
profiles, glucose levels, and plasma high molecular weight
(HMW) adiponectin, an anti-atherosclerotic adipokine.

Materials and Methods

Participants

Participants were enrolled in the study using newspaper
and radio advertisements, and pamphlets. A total of 79 sub-
jects aged 28-76 years (21 men and 58 women) were en-
rolled in the intervention group.

According to the Japanese diagnostic criteria, the meta-
bolic syndrome is defined as a waist circumference of at
least 85 cm in men, or 90 cm in women, plus at least two
of the following characteristics: 1) triglycerides =1.69
mmol/L (150 mg/dL) or HDL cholesterol <1.03 mmol/L (40
mg/dL), 2) systolic blood pressure =130 mmHg or diastolic
blood pressure =85 mmHg, and 3) fasting plasma glucose
26.11 mmol/L (110 mg/dL) (12). The exclusion criteria in
this study were a history of cardiovascular diseases, other
serious illnesses, and type 1 diabetes mellitus. After the par-
ticipants were asked about their history of physical and psy-
chiatric illnesses, a physical examination was carried out on
each participant.

The consent forms explained the purpose of this study,
confidentiality of data, the possibility of declining to partici-
pate, and the contact numbers of the researchers. Documents
containing explanations and precautions, and consent forms
were distributed to the participants to obtain their written
permission before the survey. They obtained and approval
the written informed consent from 79 subjects in total. The
study protocol was submitted to and approved by the Insti-
tutional Review Board (IRB) of the Faculty of Medicine at
Saga University.

Intervention

The exercise program was undertaken 1 day each week
for 3 months or more up to a maximum of 18 months. The
three-month course therefore consisted of a total of 12 ses-
sions. Each session was of 1.5 hours duration and consisted
of a brief meeting (10 minutes), warm-up exercises (5 min-
utes), primary exercises (30-35 minutes), stretch exercises
(10 mimutes), muscle training (25 minutes), and cooling
down (5 minutes). Participants were assigned training ranges
using a pre-established heart rate equivalent to 70% to 85%
of their maximum heart rate (13).

Physical assessment

Physical assessment including weight, body mass index
(BMI), body fat percentage (% body fat) was performed for
each participant before the aerobic exercise program and 3
months later using the TANITA TBF-305 (Tanita, Tokyo, Ja-
pan) body fat/composition monitor. Waist circumference was
measured at the navel with the subject in the erect position

after relaxed breathing. Duplicate measurements of holding
power of the left and right hand were recorded using a grip
dynamometer, and the average of the values recorded. Dur-
ing these measurements, the subjects were requested not to
move the dynamometer.

QOL assessment

We evaluated the participants’ quality of life using the
World Health Organization Quality of Life scale (WHO-
QOL) (14). The 26-item short form of the WHO-QOL is the
brief version of the WHO-QOL 100, which was developed
to assess subjects around the world, regardless of culture or
local customs. It consisis of 26 items classified into the fol-
lowing five domains: physical domain, psychological do-
main, social relationships, environmental domain, and gen-
eral QOL. We evaluated the QOL assessment before the
course and after three months of aerobic exercise.

Blood tests

The levels of triglyceride, total cholesterol, HDL choles-
terol, low density lipoprotein (LDL) cholesterol, and fasting
plasma glucose were measured during the study. Plasma
HMW adiponectin level was measured using a sandwich
ELISA kit (Fujirebio, Tokyo, Japan) that incorporated a
monoclonal antibody to human HMW adiponectin,
[H7 (15). A working standard of HMW adiponectin was
prepared using human HMW adiponectin purified by pas-
sage through a Geratin-Cellulofine affinity column (Seika-
gaku Industrial Co., Tokyo Japan). The sensitivity and upper
limit of the working range of HMW adiponectin levels were
0.18 to 22.05 pg/mL. The intra- and inter-assay variances
were 2.4 to 3.0% and 4.2 to 5.1%, respectively.

Statistical analysis

The data were expressed as the mean * standard error
(SE). The Chi-square test and Mann-Whitney U test were
used to compare the characteristics of the two groups. The
Wilcoxon signed-rank test was used to compare the values
before the program and after three months of acrobic exer-
cise. A two-way repeated measures analysis of variance
(ANOVA) (aerobic exercise duration x gender) was used to
compare the values at 3, 6, 9, 12 and >12 months between
the group performing exercises and pre-exercise. Pearson’s
correlation analysis and multiple regression analysis to ex-
amine the relationship between HMW adiponectin and the
other factors and the Mann-Whitney U test was used to
compare HMW adiponectin concentrations at 3, 6 and 9

. months. The Statistical Package for the Social Sciences

(SPSS, SPSS Japan Inc., Tokyo, Japan) software version 17
was used. for the statistical analyses, with statistical signifi-
cance being set at p values <0.05.
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Results

Subjects

Thirty-seven subjects (10 men, 27 women, 73.0% women)
who responded to the advertisement for participation in the
present study were selected as the intervention group. We
include 42 subjects as controls (11 men, 31 women, 73.8%
women) who were matched to the subjects in the interven-
tion group.

In the exercise group, 2 participants had a history of de-
pression, 3. were dyslipidemia, and 3 had the metabolic syn-
drome. In the control group, 2 participants had a history of
depression, 3 were dyslipidemia and 2 had the metabolic
syndrome. The data were analyzed by the Chi-square test in
order to confirm that the two groups were well matched and

Table 1. Baseline Characteristics of Participants

Variables Exercise group Control group P

n 31 36

Men/Women 8/23 10726 0.539°
Age (year) 455£22 458x12 0934
Height (cm) 161.9+1.4 160.4+0.9 0.368"
BMI (kg/im') 235407 22404  0.189°
% body fat (%) 260£12  2661.1  0.708°
Waist circumference {cm) 84620 806=13  0.095°
Weight (kg) 621+£22 58512 0497°

Values are expressed as means  SE, a. using Chi-square test, b, using
Mann-Whitney U test, BMI, body mass index, body fat percentage,
% body fat.

that our hypotheses were tenable (p=0.539).
Adherence to aerobic exercise

Of the 37 participants in the exercise group, 31 (83.83%)
completed the 12-week program (8 men, 23 women, mean
age 45.5+2.2 years, 74.2% women, mean BMI 23.5x0.7 kg/
m®), while 36 in the control group (85.7%) were available
for follow-up at the end of the 12-week study period (10
men, 26 women, mean age 45.8+1.2 years; 72.2% women,
mean BMI 22.4+0.4 kg/m®) (Table 1). The attendance rate
for the aerobic exercise program ranged between 43% to
84% for each period.

Effect of exercise training on outcome variable

In the exercise group, weight, % body fat, waist circum-
ference, WHO-QOL 26 score, triglyceride, total cholesterol,
HDL cholesterol and LDL cholesterol had improved signifi-
cantly by the end of the third month (Table 2). Of the 12
variables measured in the aerobic exercise group, (5 body
composite variables, WHO-QOL 26 score, and 6 blood test
variables), 4 variables improved significantly (Fig. 1). The
aerobic exercise caused significant improvements in weight
(men; F=3.766, p=0.0152, women; F=3.834, p=0.0083),
waist circumference (men; F=4.400, p=0.0075, women; F=
2.830, p=0.0335), WHO-QOL 26 score (men; F=7.080, p=
0.0005, women; F=6.120, p=0.0004), and HDL cholesterol
(men; F=5.840, p=0.0017, women; F=3.732, p=0.0095).

Correlation with HMW adiponectin

As shown in Table 3, there was a significant negative cor-
relation between HMW adiponectin and body composition
(BMI; r=-0.509, p=0.037), LDL cholesterol (r=-0.578, p=
0.015), and fasting plasma glucose (r=-0.559, p=0.020). In

Table 2. The Effects of Aerobic Exercise on the Exercise Group and Control Group during
3 Months
Exercise group (n=31) Contro! group (n=36)
Pre 3 months later p Pre 3 months later p

Weight (kg) 62122 60.8+21 0.001 * 58512 57.5%1.1 0.381
BMlv(kg/ml) 23507 232+07 0.249 22404 223+£05 0825
% body fat (%) 260+£12 251%12 0.008 * 313207 295+ 1.0 0.169
Waist circumfercnce (cm) 846+20 80.1%18 0.00! ** B806x13 81.1£20 0.183
Left holding power (kg) 30619 313+20 0329 30817  31.0%19 0.945
Right holding power (kg) 33219 33519 0455 319217 32118 0.455
WHO-QOL 26 score 29+ 0.1 3101 0.001 ** 29x0. 29+0.1 0.878
Triglyceride (mg/dL) 1353+14.5 1215194 0.019 * 110.1£87 107.7£87 0.523
Total cholesterol (mg/dL) 2108+£6.3 194755 0002 ** 217158 2174 i 5.9 0.600
"HDL cholesterol (mg/dL) 61.0£30 71.8%29 0001 ** 70022 723:24  0.080
LDL cholesterol (mg/dL) 119.7£5.7 1129+49 0.037 * 122151 1208 5‘0 0.763
Fasting plasma glucose (mg/mL) 97.1£45 952x24  0.93] 96.9+£3.7 1029£3.7 0.073

Values are means + SE. * p<0.05 ** p<0.0035, using Wilcoxon signed-rank test. BMI, body mass index, body fat

percentage, % body fat.
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Figure 1. Changes in body composition and blood with the exercise group. Values are means = SE.
*p<0.05, using two-way repeated measures analysis of variance (ANOVA). Numbers of men were as
follows: pre, (n=8) 3 months, (n=8), 6 months, (n=8), 9 months, (n=7), 12 months or more, (n=5).
Numbers of women: pre, (n=23), 3 months, (n=23), 6 months, (n=20), 9 months, (n=17), 12 months
or more, (n=11).

Table 3. Pearson’s Correlation Analysis and Multiple Regression Analysis of
HMW Adiponectin and Other Factors

Pearson’s correlation analysis Multiple regression analysis
(n=17) (n=17)
Pearson’s Y p B-values p

BMI -0.509 0.037 * -0.174 0.018 *
% body fat -0.031 0.907 -0.088 0.453
Waist circumference -0.180 0.488 0.101 0.244
WHO-QOL26 0.207 0.426 0.040 0.213
Triglyceride -0.093 0.722 0.024 0.361
Total cholesterol -0.309 0.228 0.014 0.114
HDL cholesterol 0.665 0.004 ** 0.389 0.002 **
LDL cholesterol -0.578 0.015 * -0.443 0.008 *
Fasting plasma glucose -0.559 0.020 * -0.306 0.010 *
R? ‘ 0.761 .
Adjusted R* 0.454

Values are means + SE. * p<0.05, ** p<0.005, using pearson’s correlation analysis and multipie
regression analysis. R? = coefficient of determination. BMIL, body mass index, body fat percentage,
% body fat.

contrast, there was a significanily positive correlation be- Multiple regression analysis examined the relationship be-
tween HMW adiponectin and HDL cholesterol (r=0.665, p= tween HMW adiponectin and the other factors. There was a
0.004). There was no relationship between HMW adi- significant correlation between HMW adiponectin and body
ponectin and WHO-QOL 26 score, triglyceride, total choles- composition (BMI; p=-0.174, p=0.018), HDL cholesterol
terol levels, % body fat, and waist. (B=0.389, p=0.002), LDL cholesterol (B=-0.443, p=0.008),
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Figure 2. Changes in HMW adiponectin responses with the exercise group during the exercise and
post exercise. Values are means + SE. n.s., p>0.05, using the Mann-Whitney U test. Numbers of par-
ticipants were as follows: pre, (n=22), 3 months, (n=17), 6 months, (n=11), 9 months, (n=5).

and fasting plasma glucose (§=-0.306, p=0.010, Coefficient
of determination R=0.761, and adjusted R’=0.454). There
was still no relationship between HMW adiponectin and
WHO-QOL 26 score, triglyceride, total cholesterol levels, %
body fat, and waist.

Adiponectin responses

The concentration of HMW adiponectin increased in the
exercise group, although the difference between pre- and
post-exercise levels did not reach statistical significance
(Fig. 2). The HMW adiponectin concentration was increased
by 24% after 9 months of exercise compared with pre-
exercise levels.

Discussion

Aerobic exercise improved body weight, waist circumfer-
ence, WHO-QOL 26 score, and HDL cholesterol. The con-
centration of HMW adiponectin increased during the aerobic
exercise program, with a significant negative correlation be-
ing observed between HMW adiponectin and body composi-
tion (BMI). HMW adiponectin also showed a significant
positive correlation with HDL cholesterol and a significant
negative correlation with LDL cholesterol. We found that
the 31 (83.8%) participants who completed the exercise pro-
gram had significant improvements in weight, % body fat,
waist circumference, WHO-QOL 26 score, triglyceride, total
cholesterol, HDL cholesterol and LDL cholesterol at the end

of the third month. These findings are in agreement with a
previous study on endurance exercise training that reported
positive changes in lipid and lipoprotein metabolism (16),

It is generally considered that aerobic exercising has sev-
eral beneficial effects on health. For example, regular exer-
cise may promote chronic positive effects such as an im-
provement in lipid profiles, insulin resistance, BMI, and %
body fat, as well as basal metabolic state (17). As the me-
tabolism of lipoproteins occurs mainly during the aerobic
exercise (18), the positive changes in anthropometric vari-
ables observed in the present study indicate that periodical
aerobic exercising has the potential to improve the lipid pro-
file. The pathological changes in the lipid and glucose me-
tabolism in metabolic syndrome are closely related to the
state of insulin resistance, unfortunately we have no data of
fasting insulin concentration (IRI); further studies are needed
to rectify the relation between IRI and exercise.

A loss of body mass and fat has also been associated with
decreases in total and LDL cholesterol and an increase in
HDL cholesterol. The improvement in total cholesterol may
result from the exchange of cholesterol esters between tis-
sues and lipoproteins to HDL cholesterol. Furthermore, ex-
ercise training usually decreases the concentration of fasting
plasma triglycerides. As a consequence, the levels of very
low density lipoprotein (VLDL) decrease and HDL choles-
terol levels tend to increase (19). It is considered beneficial
to increase the clearance of VLDL and triglyceride, in order
to decrease the mean residence time of these lipoproteins in
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the circulation. The concentration of LDL cholesterol is
regulated by the balance between synthesis in the liver and
removal from the plasma by lipoprotein receptors, while
HDL concentration is determined by both HDL cholesterol
and apolipoprotein A-I (apoA-I) concentrations. HDL cho-
lesterol concentration increases frequently in response to a
decrease in triglyceride, although in this study exercise
training did not change the triglyceride levels. Therefore, an-
other possible mechanism for the exercise-induced rise in
HDL cholesterol rise we observed may be induction of
apoA-I synthesis. There is further evidence that lecithin and
cholesterol acyltransferase (LCAT) activity are changed by
exercise training, and may therefore also affect HDL choles-
terol levels before and after exercise training (20-22).

In this study we showed that continued exercise training
led to further improvements in weight, waist circumference,
WHO-QOL 26 score and HDL cholesterol levels (Fig. 1)
while the other variables remained stable. We also demon-
strated that HMW adiponectin correlated positively with
HDL cholesterol, and negatively with LDL cholesterol and
fasting plasma glucose. It has been reported that HMW adi-
ponectin is not only the more active form of the adi-
pokine (23, 24), but is also related closely to insulin sensi-
tivity in the metabolic syndrome (25, 26). The present study
investigated the role of aerobic exercise and improvement in
lipid profiles in relationship to changes in HMW adi-
ponectin concentration. Blither et al (27) found that HMW
adiponectin concentration increased with exercise treatment
even in subjects with normal glucose tolerance. In contrast,
Bobbert et al (28) showed that HMW adiponectin concentra-
tion was similar before and after 6 weeks of marathon train-
ing without a reduction in body weight. In the present study,
HMW adiponectin concentration increased in the exercise
group, although this increase did not reach significance dur-
ing the aerobic exercise program (Fig. 2). The effect of
aerobic exercise on HMW adiponectin concentration there-
fore remains to be established conclusively. However, HMW
adiponectin concentrations tended to be higher than in the
pre-exercise period. Further studies are needed to determine
whether HMW adiponectin concentration changes signifi-
cantly during longer periods of aerobic exercise or with dif-
ferent intensity of exercises.

Conclusion

Aerobic exercise leads to an improvement in body com-
position and lipid profile. The concentration of HMW adi-
ponectin also showed a tendency to improve with regular
aerobic exercise compared with pre-exercise levels.
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Abstract

Objectives We developed an extended HIV prevention
program for students, parents, and school teachers, and
then evaluated its effectiveness.

Methods The participants were 490 students, aged 13—14
years, attending four public junior high schools in Saga
Prefecture, Japan. They were divided into two groups:
control and intervention. All the students received group
education by health professionals. In the control group,
students received only two group education sessions given
by health professionals. In the intervention group, there
were three intervention components: parent education,
teacher education, and student individual counseling by health
professionals. Before and 3 months after the intervention,
participants underwent evaluation of their frequency of
communication about AIDS with parents or teachers, their
knowledge of HIV/AIDS, and attitudes to sexual intercourse,
self-esteem, and high-risk behavior.

Results A total of 135 students (80 boys and 55 girls)
from the intervention group and 236 students (115 boys
and 121 girls) from the control group participated in the
evaluation 3 months after intervention. Adolescents in the
intervention group showed more positive changes than
those in the control group from baseline to follow-up.
Intervention had a significant impact on the frequency of
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communication about AIDS with teachers (p = 0.027) and
HIV/AIDS knowledge among females (p = 0.023), and
intervention also had a significant impact on refusal of
sexual activity by males (p = 0.045).

Conclusions These findings suggest that effective
prevention of HIV might be achieved by an expanded
education program for students and teachers such as that
described, and individual counseling that takes into con-
sideration the sexual differences of Japanese adolescents.

Keywords HIV prevention - Parent - Teacher -
Adolescent - Japan

Introduction

Japan has the most rapidly increasing number of AIDS
patients among developed countries. The total number of
HIV-infected persons in Japan, including those with AIDS,
was 13,894 at the end of 2007, including 1,680 adolescents
and young adults aged <25 years, and the annual number
of young persons with new HIV infection has risen from 47
in 1998 to 131 in 2007 [1]. Although individual counseling
about prevention is provided at the time of HIV testing, the
percentage of teenagers who undergo such testing is low.
Based on the results of a 2005 survey by the Japanese
Association for Sex Education [2], there has been a sharp
increase in the numbers of Japanese teenage boys and girls
with sexual experience, from 3.6 and 4.2% among early
teenagers (aged 13-15 years) to 26.6 and 30.0% among
late teenagers (aged 16-18 years), respectively. Accord-
ingly, preventive education about HIV is important for
early teenagers in Japan before they begin sexual activity.
However, preventive education about HIV for young peo-
ple is not carried out proactively in Japan at present.
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In the United States, the time of starting sexual activity
was reported to depend on age, gender, race/ethnicity,
socioeconomic status, religion, and the parent—child rela-
tionship. A relationship between the initiation of sexual
activity by teenagers and parental child-rearing policies has
been clarified {3]. In Japan, negative feelings about dis-
cussing sexual activity with teenagers and discomfort
among Japanese parents and school teachers about taking
part in investigations have resulted in fewer studies of teen
sexual behavior and parent-adolescent relationships [4]. A
survey of Japanese high school students in their late teens
showed that parental supervision of children aged 16 or
younger, parental disapproval of sexual behavior, and
communication with parents about AIDS delayed the start
of sexual activity by adolescents [5]. Other surveys per-
formed in Japan have shown that sexual behavior among
girls in their late teens is influenced by the “relationship
between parents” and the “parent-adolescent relation-
ship”, whereas eating habits, dating partners, friends with
sexual experience, and smoking and drinking influence
both boys and girls [6]. Based on international and Japa-
nese data for late teenagers, factors influencing the sexual
behavior of early teenagers in Japan may include the
family, school, friends, and partners.

Saito et al. {7] have pointed out that Japanese parents
and teachers did not receive appropriate sex education
when they were adolescents and often do not possess
accurate knowledge about sexuality. In addition, the
opportunities to learn about sexuality are limited during
teacher training courses in Japan, although there are some
exceptions. This results in a large number of teachers who
have insufficient knowledge about sex education [7].
Tanomura [8] has reported that university-level teacher
training courses in Japan provide education about sexual
psychology, physiology, sexual health, and medical care as
a special course, but few instructors who have specialized
in sex education are available to provide education on this
topic to university students. Therefore, many students
receive little sex education when they are at university
before becoming teachers, and thus have to acquire sex
education skills and implement programs without assis-
tance. Accordingly, sex education is still confused and at
the trial-and-error stage in Japan [8].

With regard to preventive education about HIV in
particular, students in their early teens receive little
information from their families or junior high schools in
Japan. A typical HIV education program provides basic
knowledge by lecturers given in the third grade of junior
high school, and the health and physical education
teachers are usually responsible for HIV education.
Because these teachers have the primary duty of teaching
physical education and health, the time available for sex
education is limited and the teachers cannot provide
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adequate HIV education. Tanomura [8] has indicated that
training workshops for teachers are needed, which should
be strengthened by educational support through the local
community at each school so that such workshops can
play an active role.

In 1999, the Japanese Ministry of Education, Culture,
Sports, Science and Technology recommended “Coopera-
tion between Schools and Pertinent Organizations/Com-
munity” in “The Concept and Approach of Sex education
in Schools”. Since then, junior high schools have often
asked medical professionals to provide lectures for their
students. However, it has been pointed out that some
medical professionals provide education without sufficient
understanding of the circumstances of adolescents or are
unable to cooperate with the school adequately. In addition,
the educational effect of a one-off lecture without evalua-
tion is unknown [9]. Furthermore, Hasuo [10] has stated
that sex education should not be managed by a gynecolo-
gist alone, and sex education lectures should not be the
only method of sex education provided to junior high and
high school students. Instead, sex education should involve
parents at home; teaching staff at schools; and nurses,
midwives, health nurses, gynecologists, and urologists
from the medical field [10].

Until now, various HIV education programs have been
created based on the Information-Motivation—Behavioral
skills model, social recognition theory, and the life skills
model. However, Wright [11] has pointed out that uniform
group education for students has little effect as a strategy
for reducing the incidence of pregnancy and sexually
transmitted diseases (STDs). Intervention to prevent HIV
and AIDS among adolescents did not achieve the goals of
increasing HIV and AIDS knowledge, changing attitudes,
improving negotiation and communication skills, or influ-
encing positive behavior such as consistent condom use,
abstinence, or reducing the number of sexual partners [12].
Ingram et al. [13] selected five evidence-based HIV pre-
vention programs [14~18]. The programs were similar in a
number of ways. Each program: (1) targeted adolescents or
preadolescents; (2) focused on reduction of sexual risk
behavior; (3) was delivered in small-group formats for
5-30 adolescents; (4) was delivered with ethnic minority
populations; and (5) included multiple sessions (from 7 to
20 sessions). All programs were skill-focused and utilized
cognitive-behavioral principles. These programs selected
safer choices {14] for school-based programs that included
HIV prevention. We believe that multiple behavioral
interventions based on social recognition theory are nec-
essary for early adolescents to reduce the risk of HIV
transmission in Japan.

Of note, some studies have revealed that the risk of
contracting STDs is lower for students with a high level of
self-esteem. Salazar et al. [19] reported that females with a
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higher level of self-esteem participated in frequent com-
munication with their parents and their partners, and that
they were able to discuss condom use with their partners
when they had sex. In addition, Denny and Young [20]
reported that students who attended classes designed to
delay sexual activity by focusing on improvement of self-
esteem commenced sexual activity at a later age in com-
parison to those who did not attend such classes. These
reports suggest that programs to promote the self-selection
of safe behavior may be useful for students with a high risk
of pregnancy or STD, in order to improve their self-esteem.
Also, recent Japanese studies have shown that young
people with someone to consult have higher self-esteem
than young people without someone to consult [21]. We
consider it essential to recognize the importance of self-
esteemn and self-protection for selecting safe HIV preven-
tion strategies. However, the frequency of communication
with parents decreases among adolescents. In particular,
speaking with parents about sex and HIV is rare in Japan,
and adolescents also have few people to consult to share
their sex-related concerns [4, 5]. Therefore, to improve the
self-esteem of young Japanese, we consider it important for
intervention to increase their communication with parents
and also to provide a chance for them to consult health
professionals about concerns which they cannot express to
other people. Furthermore, a new public health approach
for the prevention of HIV/AIDS in Japan has indicated that
HIV should be recognized as “a disease that anyone can
catch”. As such, multiple interventions are recommended
to promote individual health as well as to contribute to
public health [22]. Accordingly, we consider that various
HIV prevention programs should be developed as soon as
possible in consideration of both overseas findings and the
Japanese cultural and educational environment.

The objective of our program is to prevent an increase
in the number of Japanese young people with HIV
infection. This program was designed to delay the initia-
tion of sexual activity among Japanese junior high school
students in their early teens. To achieve this objective, we
prepared an education program on the prevention of HIV
infection which is provided at school for 2 years to Jap-
anese junior high school students who have not already
had sex. This program has been prepared to target factors
that influence the sexual behavior of young adolescents
through education by parents and school teachers, with
support by health professionals. It is based on the concept
model of self-esteem and social cognitive theory, and
consists of three components, which are parent education,
teacher education, and student individual counseling by
health professionals. The objective of our study was to
evaluate the effectiveness of this extended education
program.

Methods
Participants

The participants were students attending four public junior
high schools located in Saga Prefecture, Japan, which has a
population of 866,000 and an area of 2,439 km?. The
schools were selected at random, with two schools each for
the control group and the intervention group. A survey of
all students was conducted anonymously by questionnaire
on two occasions between December 2007 and December
2008. The first survey was conducted in December 2007.
Intervention involved 2 grades (among junior high
schools)}—second grade from December 2007 to March
2008 and third grade from April 2008 to July 2008. The
follow-up survey was conducted in December 2008. There
were a total of 490 students at the four participating schools
in the second year of junior high school who were aged
13-14 years. There were 298 students at the schools pro-
viding the control group and 192 students at the schools
supplying the intervention group.

Program procedure

The schools belonging to the intervention group are listed
in Table 1. The procedures for intervention and control
schools are outlined in Fig. 1. Group education by health
professionals was provided for students in both the inter-
vention and control groups.

Intervention group

The three intervention components (see Table 1) were
parent education, teacher education, and student individual
counseling by health professionals.

Parent educarion

The objective of parent education was to improve the self-
esteem and self-protection of young people by helping their
parents understand the changes affecting their children
during puberty and how to cope with them.

Education for parents A midwife, a gynecologist, and
two school nurses provided training for parents/guardians
before assigning homework that involved both parents and
students.

Homework assignments for parents and students ~ Assign-
ments were completed at home to improve communication
between parents and students. School nurses gave the stu-
dents the homework assignments.
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