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Abstract
Backgrounds: Lifestyle-related diseases have been increasing through rapid changes
in lifestyle, which might be contributable to disturbance of the QOL (Quality of Life)
and the high prevalence of three major illnesses. Healthcare during and after
menopause may be an important priority for healthy life in middle-aged women. We
conducted the present study to examine the cognition and behavior of lifestyle-related
disease prevention, and physical determinants in middle-aged women, and compared
the results along for each life stage.
Methods: The subjects comprised women aged between 40 to 74 years who had
received a specific health checkup (n=522). The survey was conducted using an
anonymous self-reporting questionnaire. The questionnaire consisted of four
components (subject characteristics, lifestyle, knowledge of metabolic syndrome, and
menopausal features and evaluation of menopause). We also asked each of the
respondents to transfer the results of their specific health checkups, (height, weight,
BMI, abdominal circumference, blood pressure, lipids (TG, LDL-C and HDL-C), blood
glucose). The survey was conducted between May and December 2016.
Results: The mean age was 64.1 + 8.9 years (mean + SD). The percentages of subjects
in their 40s and 50s who suffered from strong or moderate stress was more than 60%.
Sleep satisfaction was greater among the higher age brackets. There were some
differences in lifestyle such as work, sleep and exercise among each age bracket. The
higher the age bracket, the higher the knowledge and cognition of lifestyle-related
diseases. Preventive behavior was also more prevalent among the higher age
brackets. There was some correlation between the cognition and behavior of
lifestyle-related disease prevention and physical assessment in each age bracket
among middle-aged women.
Conclusion: It was suggested that the information on lifestyle-related diseases should
be provided from the younger generation and along with each age bracket among

middle-aged women.

Keywords:

post-menopause, each age bracket, lifestyle, physical and laboratory examination



1. Introduction

Recently, the average life expectancy of Japanese women has reached 87 years,
while the unhealthy period, defined as being in a dependent living situation, has risen
to over 12 years [1,2]. It is well known that, in Japan, lifestyle-related diseases such
as diabetes or hypertension have been increasing due to rapid changes in lifestyle,
which might be contributable to the disturbance of QOL and the high prevalence of
three major illnesses (malignant neoplasms, heart disease and cerebrovascular
disease) in middle-aged women [3,4]. Healthcare during and after menopause may be
an important priority for healthy life in middle-aged women. Recent studies have
indicated the effects of education programs on dietary habits and exercise on the
prevention of lifestyle-related diseases [5-9]. As for knowledge and recognition of
lifestyle-related disease prevention, these were enhanced through medical checkups
and health education. Specific health checkups for the prevention of lifestyle-related
diseases began in 2008 in Japan [10]. It is possible that there are great differences in
lifestyle and metabolic and endocrine status, as well as cognitive behavior among
women in each life stage.

However, there are no reports demonstrating whether cognitive behavior on the
prevention of lifestyle-related diseases affects physical determinants or measurements
in each life stage among middle aged women.

Thus, we conducted the present study to examine the cognition and behavior of
lifestyle-related disease prevention, and physical determinants (height, weight, BMI,
waist circumference, blood pressure, lipids, blood glucose) in middle-aged women, and
compared the results for each life stage.

2. Materials and Methods
2.1 Subjects

The subjects were women aged 40 to 74 years who had received specific health
checkups at Hyogo Prefecture Prevention Medicine Association. A total of 1,748
questionnaires were handed out; 585 were collected (a collection ratio of 33.5%), among
which 522 were analyzed (a ratio of valid responses of 29.9%). These included
responses from 63 women whose ages were unknown. Oophorectomy and hormone
therapy were excluded from the study.

2.2 Method of survey

The survey was conducted using an anonymous self-reporting questionnaire.
Questionnaires were directly distributed to the subjects during waiting times for their
health checkups and were collected by regular postal mail. The questionnaire
concerned the patients’ health conditions. The survey was conducted between May
and December 2016.



2.3 Details of survey
Questionnaire survey

The questionnaire comprised four components:

(1) Subject characteristics (age, occupation, marriage, family members, nursing care,
parity, menstrual cycle, illnesses, family illnesses, weight gain after 20 years, recent
weight gain, stress, stress coping);

(2) Present lifestyle (sleep behavior (satisfaction, staying awake, falling sleep), exercise
behavior (more than 30 minutes at a time), eating behavior (skipping breakfast, dinner
two hours before going to bed, late-night snacks, 11-item Food Diversity Score Kyoto:
FDSK-11[11]);

(3) Knowledge of metabolic syndrome menopausal features, and

(4) Evaluation of menopause using the Simple Menopausal Index (SMI) [12].

The subjects were asked about their stress levels on a scale of 1 to 10, with 1-3
being "weak," 4-6 being "moderate," and 7 or more being "strong," The subjects’
ability to cope with stress was asked about with a "Yes" or "No" answer. The SMl is a
simple scale with demonstrated validity for measuring general menopausal symptoms
in consideration of the peculiarities of Japanese people. The scale consists of the
following 10 items: items (1) to (4) mainly assess physical symptoms (hot flushes,
perspiration, cold feeling and palpitations); items (5) to (8) chiefly evaluate mental
symptoms (insomnia, irritation, depression and headaches); and items (9) and (10)
assess general symptoms, including shoulder/joint pain and fatigue. The answer to
each question was described using a 4-point scale as “absent,” “mild,” “moderate” or
“severe.”  Scores of 0 to 14 were then assigned to each answer. The SMI score was
calculated as the sum of these scores, ranging from 0 to 100. In the present study, on
the basis of the SMI score and the severity of climacteric disturbance, women with
scores of 0-25 points were classified as "low," and those with scores of 51-100 points
were classified as "high," and analysis was conducted.

Physical and laboratory examination

We asked each of the respondents to transfer the results of their specific health
checkups (height, weight, BMI, abdominal circumference, blood pressure, lipids (TG,
LDL-C and HDL-C), blood sugar).

2.4 Statistics

SPSS23.0J software was used for statistical analysis. The subjects were
divided to four age brackets—40s, 50s, 60s and 70s—and compared in terms of their
cognition and behavior of lifestyle-related disease prevention, and the physical
determinants of the four groups. In the analyses, independence was tested using the

chi-square test, while differences in the mean between the four groups were
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determined using the t-test. In all cases, P values of > 0.05 were considered
statistically significant.
2.5 Ethical consideration

This study was approved by the Ethical Review Committee of Kobe University

Graduate School of Health Sciences in March 2016.

3. Results
3.1 Subject characteristics

Table 1 shows the characteristics of the subjects. The mean age was 64.1 + 8.9
years (mean + SD). Of the total of 522 subjects, the percentages of those in the 40s,
50s, 60s and 70s age brackets were 11.1% (n=58), 11.7% (n=61), 46.7% (n=244) and
30.5% (n=159), respectively.

With regard to occupation, the percentages of part-time workers in their 40s and 50s
were 59.6% (n=33) and 59.0% (n=36), respectively, while the percentages of housewives
in their 60s and 70s were 67.2% (n=164) and 76.1% (n=121), respectively. The mean
age for menopause was 51.1 £ 3.5 years. 53 subjects (91.4%) in their 40s were
pre-menopause, while 51 subjects (83.7%) in their 50s were post-menopause. With
regard to stress, the percentages of subjects who felt strong stress were 39.7% (n=23),
34.5% (n=21), 16.8% (n=41) and 11.3% (n=18) for those in their 40s, 50s, 60s and 70s,
respectively. The percentages of subjects who could cope with their stress were 82.8%
(n=43), 77.0% (n=47), 76.6% (n=187) and 83.0% (n=132) for those in their 40s, 50s, 60s
and 70s, respectively. The total SMI scores of the subjects in their 40s, 50s, 60s and
70’s were 37.2 £ 18.5, 35.9 £ 19.2, 33.0 + 20.3 and 29.4 + 18.9, respectively.

Table 1 Characteristics of subiects (N=522)

n(%)
Subject 40s n=58(11.1%) 50s n=61(11.7%) 60s n=244(46.7%) 70s n=159(30.5%)

Occupation Housewife 13 (22.4) 18 (29.5) 164 (67.2) 121 (76.1)
Part time 33 (56.9) 36 (59.0) 47 (19.3) 13 (8.2)

Regular employment 5 (8.6) 0 0.0 3 (1.2) 0 0.0

Self-employment 2 (3.4) 4 (6.6) 9 3.7 8 (5.0)

Other 3 (5.3) 3 (4.9) 17 (7.0) 12 (71.5)

Marriage Married 43 (74.2) 45 (73.8) 188 (77.1) 106 (66.7)
Divorced 7 (12.1) 3 (4.9) 14 (5.7) 7 (4.4)

Never married 6 (10.3) 7 (11.5) 19 (7.8) 12 (7.5)

Widowed 2 (3.4) 5 (8.2) 22 (9.0) 34 (21.4)

Parity No 12 (20.7) 16 (26.2) 36 (14.8) 20 (12.6)
Yes 46 (79.3) 45 (73.8) 204 (83.6) 133 (83.6)

Menopause No 53 (91.4) 6 (9.8) 0 0.0 0 0.0
Yes 1 a.7 51 (83.7) 229 (93.8) 150 (94.3)

By surgery 3 (5.2) 3 4.9) 15 (6.2) 9 5.7)

Nursing care No 56 (96.6) 52 (85.3) 201 (82.4) 143 (89.8)
Yes 2 (3.4) 8 (13.1) 40 (16.4) 11 (7.0)

Stress None 2 (3.4) 0 0.0 14 (5.7) 10 (6.3)
Weak (1~3) 15 (25.9) 18 (29.6) 93 (38.1) 61 (38.4)

Moderate (4~86) 16 (27.6) 19 (31.0) 70 (28.7) 49 (30.8)

Strong (over 7) 23 (39.7) 21 (34.5) 41 (16.8) 18 (11.3)

Stress coping No 9 (15.5) 13 (21.4) 46 (18.9) 22 (13.8)
Yes 48 (82.8) 47 (77.0) 187 (76.6) 132 (83.0)

Menopause symptoms 58 37.2%185 60 359=+192 242 33.0%+203 156 294+189

(SMI scores) /points




3.2 Lifestyles of subjects

Table 2 shows the lifestyle of the subjects. The mean hours of sleep per day in
40’s, 50’s 60’s and 70’s were 6.6 + 1.2 hours, 6.6 + 1.1 hours, 6.4 = 1.0 hours and 6.3 £ 0.9
hours, respectively (mean + SD). The percentages of subjects who were not satisfied
with sleep were 39.7% (n=23) and 36.1% (n=22) in 40’s and 50’s, while the percentages
of subjects who were satisfied with sleep were 44.7% (n=109) and 37.7% (n=60) in 60’s
and 70’s. The percentages of subjects who awaked at night more than twice were
17.2% (n=10), 13.1% (n=8), 21.9% (n=53) and 27.0% (n=43) in 40’s, 50’s, 60’s and 707,
respectively. The percentages of subjects who took 1 hour more before falling in sleep
were 15.5% (n=9), 19.7% (n=12), 19.0% (n=46) and 27.1% (n=43) in 40’s, 50’s, 60’s and
70’s.

The percentages of subjects who didn’t take exercise were 38.0% (n=22) and
36.1% (n=22) in 40’s and 50’s, while the percentages of subjects who took exercise more
than 3 to 4 times a week were 52.5% (n=128) and 69.7% (n=111) in 60’s and 70’s.

The percentages of subjects who took breakfast every day were 86.3% (n=>50),
95.1% (n=58), 95.2% (n=232) and 98.1% (n=156) in 40’s, 50’s, 60’s and 70’s, respectively.

The percentages of subjects who had late-night snake more than 3 times per week
were 22.4% (n=13), 32.8% (n=20), 15.2% (n=37) and 14.5% (n=23) in 40’s, 50’s, 60’s and

70’s, respectively.

Table 2 Lifestyle of subjects (Sleep, Exercise, Eating behavior) (N=522)
n(9%)
Subject 40s 50s 60s 70s

Sleep Time (hours/day) 48 6.6+12 55 6.0*x1.1 206 6.4*+=10 135 6.3*=0.9
Satisfaction No 23 (39.7) 22 (36.1) 76 (31.1) 42 (26.4)
Yes 15 (25.9) 22 (36.1) 109 (44.7) 60 (37.7)
Neither 17 (29.2) 13 (21.2) 48 (19.7) 44 (27.7)
Waking during the No waking 22 (38.0) 21 (34.4) 56 (22.8) 26 (16.4)
night Once 21 (36.2) 27 (44.3) 127 (52.0) 86 (54.1)
Twice 10 (17.2) 8 (13.1) 53 (21.9) 43 (27.0)
Falling asleep Soon 44 (75.9) 43 (70.5) 182 (74.5) 101 (63.6)
Taking 1 hour or more 9 (15.5) 12 (19.7) 46 (19.0) 43 (27.1)
Other 0 0.0 0 0.0 6 (2.4) 2 (1.2)
Exercise Behavior None 22 (38.0) 22 (36.1) 50 (205) 14 (8.8)
Once/week 17 (29.3) 11 (18.0) 53 (21.7) 25 (15.8)
2~3times/week 10 (17.2) 18 (295) 73 (30.0) 54 (34.0)
Every day 9 (15.5) 10 (16.4) 55 (22.5) 57 (35.7)
Eating Breakfast Don’'t eat breakfast 1 a.7 0 0.0 3 1.2) 2 (1.3)
behavior 1~2/week 1 a.7 1 (1.6) 5 (2.0) 0 0.0
3~4 times/week 6 (10.3) 2 (3.3) 3 (1.2) 0 0.0
Every day 50 (86.3) 58 (95.1) 232 (95.2) 156 (98.1)
E;’L’;:’b";’;hr': 2 N 53 (91.4) 58  (95.1) 230  (94.3) 145  (91.2)
going to bed Yes 5 (8.6) 3 (49) 13 (5.3) 13 (8.2)
Late—night snacks No 45 (77.6) 41 (67.2) 206 (84.4) 135 (84.9)
Yes 13 (22.4) 20 (32.8) 37 (15.2) 23 (14.5)




3.3 The cognition and behavior of lifestyle-related diseases prevention

Table 3 shows the cognition and behavior of lifestyle-related diseases prevention
of the subjects. The percentages of subjects who had knowledge on metabolic
syndrome (Metabolic syndrome) were 72.4% (n=42), 68.8% (n=42), 71.4% (n=174) and
75.5% (n=120) in 40’s, 50’s, 60’s and 70’s, respectively. The percentages of subjects
who had knowledge menopausal features were 48.3% (n=28), 65.6% (n=40), 78.7%
(n=192) and 72.3% (n=115) for those in their 40s, 50s, 60s and 70s, respectively. The
percentages of subjects who paid attention to lifestyle-related disease prevention were
50.8% (n=31), 58.2% (n=142) and 59.1% (n=94) for those in their 50s, 60s and 70s,
respectively. The percentages of subjects who engaged in behavior of lifestyle-related
disease prevention were 37.9% (n=22), 36.0% (n=22), 49.5% (n=121) and 58.5% (n=93)
for those in their 40s, 50s, 60s and 70s, respectively.

Table 3 Cognition and behavior of lifestyle—related disease prevention

n (%)
Subject 40s 50s 60s 70s
Knowledge of metabolic No 16 (27.6) 19 (31.2) 65 (26.6) 31 (19.5)
svndrome Yes 42 (72.4) 42 (68.8) 174 (71.4) 120 (75.5)
Knowledge of No 30 (51.7) 21 (34.4) 47 (19.3) 38 (23.9)
menopausal features Yes 28 (48.3) 40 (65.6) 192 (78.7) 115 (72.3)
ﬁ‘:;iﬂ':ff;:: d°1;.sease No 30 (492) 98 (402) 60 (37.7)
rrestyte ; Yes 31 (508) 142 (582) 94 (59.1)
prevention (from 50s)
Behavior of lifestyle— No 36 (62.1) 39 (64.0) 115 (47.2) 58 (36.5)
related disease Yes 22 (37.9) 22 (36.0) 121 (49.5) 93 (58.5)

prevention

3.4 Physical and laboratory examination

Table 4 shows the physical assessments of the subjects. The mean heights of
the subjects were 159.6 + 3.8 cm, 157.9 + 5.3 cm, 154.7 £ 5.3 cm and 152.1 + 4.8 cm in
for those their 40s, 50s, 60s, and 70s, respectively. The mean weights of the subjects
were 52.9 + 6.5 kg, 50.7£7.7 kg, 50.6 7.6 kg, and 49.6+6.6 kg for those in their 40s,
50s, 60s and 70s, respectively, with the highest mean weight recorded for those in their
40s, at 52.91+6.5 kg, and the highest BMI for those in their 70s, at 21.4 + 2.6. The
mean abdominal circumference was 74.4 cm for those in their 40s, and 79.2 cm for
those in their 70s. Systolic blood pressure was 109.5 mmHg for those in their 40’s,
and 128.8 mmHg for those in their 70s. The percentages of subjects who experienced
weight gain of 10 kg or more after the age of 20 was 19.7% (n=24) for those in their 60s.
The percentages of subjects who had experienced recent weight gain were 58.6%
(n=34) for those in their 40s, compared to 27.9% (m=17), 27.0% (n=66), and 20.8%
(n=33) for those in their 50s, 60s and 70s, respectively.
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Table 4 Physical and laboratory assessment of subjects

n(%) Mean valuexSD
Subject 40s 50s 60s 10s
n n n n
Height (cm) 58 159.6+38 61 157.9+53 239 154753 159 152.1+4.38
Weight (kg) 58 529+65 61 50.7+7.7 240 50.6+76 159 49.6+6.6
BMI 58 208%25 61 203x29 240 212x3.0 159 21.4%26
Abdominal circmference (cm) 57 744%6.7 60 75.6%81 239 78.1+88 159 79.2+8.1
Normal  (less than 80 cm) 48 (842) 44 (734) 140 (586) 77 (50.7)
Borderline (80~89 cm) 8 (140) 11 (183) 80 (335) 59 (38.8)
High-risk (more than 90 ¢m) 1 (18) 5 83) 19 (79) 16 (10.5)
Blood pressure (mmHg)
Systolic 56 109.5+16.0 61 119.2+158 240 123.5+164 159 126.8+184
Diastolic 56 66.4x112 61 71.8+11.7 240 725x11.0 159 72.6%10.1
Normal  (less than 130/85 mmHg) 51 1.1) 46 (742) 152 (633) 86 (54.1)
Borderline (130 or 85 mmHg) 1 (18) 13 (210) 61 (254) 53 (33.3)
High-risk (more than 130/85 mmHg) 4 @y 3 48 27 (113) 20 (126)
Blood glucose (mg/dI) 5 87374 60 90.8+8.3 239 9571239 158 92.4+14.38
Normal  (less than 100 mg/dI) 54 (964) 53 (88.3) 191 (800) 128 (81.0)
Borderline (100~109 mg/dI) 1 (18) 6 (100) 29 (12.1) 20 (127
High-risk (more than 110 mg/dl) 1 (1.8) 1 an 19 (19 10 (6.3)
HDL-C(mg/dI) 57 T1.2x152 60 79.0+151 239 71.6+16.3 158 69.3x15.0
Normal  (more than 50 mg/dl) 52 (912) 59 (98.3) 220 92.1) 142 (89.9)
Borderline (40~50 mg/d) 5 ©8) 1 an 19 (19) 16 (10.1)
High-risk (less than 40 mg/dl) 0 0.0 0 0.0 0 00 0 0.0
Triglyceride (mg/dl) 57 74.7£630 60 824+542 239 96.6+43.9 158 95.6+37.6
Normal  (less than 150 mg/dl) 53 (930) 57 (95.0) 207 86.6) 146 (92.4)
High-risk (more than 150 mg/dl) 4 (7.0) 3 (500 32 (134) 12 (1.6)
Weight gain of 10 kg~ No 49 (845) 53 (86.9) 191 78.3) 127 (799
from age 20 Yes 9 (155) 7 (115) 48 (197) 24 (15.1)
Recent weight gain Weight gain 34 (586) 17 (279) 66 (210 33 (208)
Weight loss 8 (138) 15 (246) 46 (1900 32 (20.1
No change 15 (259) 28 (459) 127 (520) 82 (51.6)

3.5 Factors related to cognition and behavior of lifestyle-related disease prevention

Table 5 shows the factors related to cognition and behavior of lifestyle-related

disease prevention. There was a correlation in cognition of lifestyle-related disease

prevention between those who knew about metabolic syndrome and those who didn’t

know about metabolic syndrome in their 60s and 70s.

There was a correlation in

cognition of lifestyle-related disease prevention between those who had knowledge of

menopausal features and those who didn’t have knowledge of menopausal features in
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their 50s and 60s. There was a correlation in behavior of lifestyle-related disease
prevention between those who could cope with stress, those who knew about metabolic
syndrome, those who knew about menopausal features and couldn’t cope with stress,
those who didn’t know about metabolic syndrome, and those who didn’t know about

menopausal features, in their 70s.

Table 5 Factors related to cognition and behavior of lfestyle-related disease prevention

(k)
Consciousness of ifestyle-related disease prevention (from 50s) Behavior of Ifestyle-related disease prevention
Focor s ~value il -Vl 1 valug 10s ~alue i -Vl d valug ~alie
No Vs F No  Ves f No Vs i No  Yes F No  Ves ’ No Vs i No '
Occupation ~ House  7(389) 11(61.1) 0208 65(309) 98(601) 0825 46(300) 72(610) 0765 1638) 6462) 0310 9500) 9(R00) 0143 7547 B4(528) 0325 43368) TA(632) 0423
e
Other  23(535) 20(465) 3432) 4568) 13(419) 18(58.1) 20(674) 14(326) 30(698) 13302 30(542) 3459) 13(448) 16(65.)
SMI scores Low 220489 23(511) 1000 83(435) 108(565) 0103 S55(430) 73(670) 0085 26565 200435 0108 28(622) 17378) 0541 90(488) 95(514) 07 4B(381) 78(619) 0802
Hgn 80533 T467) 15308)  34(694) 517) 180183) 10033 2167) 10133) 4(267) 26(621) 23479 9409) 13(59.1)
Stress of Weak  7(369) T611) 0433 40(383) 64615) 0578 20414) 41586) 0273 10088) T412) 0848 8(44d) 10(556) 0063 470465) 54(535) 0443 23(348) 43(652) 0619
housework and work
Strong  20(500) 20500 442) 63(518) 21(323) 44(677) 24(615) 15(385) 28(100) 120300) 51(518) 53482) 25(30.1) 39(609)
No  T(538) 60462 0853 20478) 24(52) 0283 8(364) 14(636) 0843 8889) 1(110) 0133 100769) 3231) 03% 280622 17378) 0067 13(619) 8(381) 0013
Method of coping H
with stress Yes  20468) 25(332) T1(386) 113(614) 49(386) 78(614) 28(583) 20041.7) 20(506) 19(404) 84(469) 95(53.1) 42(336) 83(664)
No  11(579) 8(421) 0360 35(556) 28(444) 0006 17(548) 14(452) 0019 12(750) 4(250) 0243 12632 7368) 0932 31(484) 33516) 08% 18(581) 130419) 0011
Knowledge of # % %
metabolic Yes  19(452) 23(548) §1(355) 111(645) 37(319) 79(68.1) 24(571) 19(429) 20(643) 15(33.7) 84(494) 86(506) 39(33.1) 79(669)
Knowledge of ~ No  14667) 70333) 0.048 27(600) 18(400) 0.004 18(488) 19(514) 0109 10(600) 12400) 0737 13(619) 8(38.1) 0811 26(583) 21(447) 0328 22595) 15(405) 0.002
menopausal features ¥ # "
Yes  16(400) 24(600) 69(36.3) 121(637) 38(339) 74(66.1) 18(643) 10035.) 26(650) 14(350) 80(473) 99(5.) 36(316) 78(684)
Chi-square kp<005  #p <001

3.6 Cognition and behavior of lifestyle-related disease prevention and their association
with physical assessment

Table 6 shows the cognition and behavior of lifestyle-related disease prevention
and their association with physical assessment. The weight of subjects who had
knowledge of metabolic syndrome tended to be lower than that of subjects who didn’t
have knowledge of metabolic syndrome. The HDL-C of subjects who had knowledge of
menopausal features tended to be higher than that of subjects who didn’t have
knowledge of menopausal features. The LDL-C of subjects who could pay attention to
lifestyle-related disease prevention tended to be lower than that of subjects who
couldn’t pay attention to lifestyle-related disease prevention. The weight of subjects
who engaged in behavior of preventing lifestyle-related diseases tended to be lower
than that of subjects who didn’t engage in behavior of preventing lifestyle-related

diseases.



Table 6

Cognition and behavior of lifestyle-related disease prevention and their association with physical and laboratory assessment

mean®SD
40s 50s 60s 10s
Knowledge of metabolic syndrome and physical assessment
No knowledge 16 53194 19 53.3%78 65 50.7+7.1 31 483174
Weight 0.077
(kg) Have knowledge 42 528+52 42 495%15 170 506178 120 50065
Knowledge of menopausal features and physical ment
No knowledge 30 733+164 30 79.7£16.5 46 71.0£154 38 65.613.6
HDL-C 0.096
(mg/dI) Have knowledge 21 6891138 30 782+138 188 716168 114 703£155
Consciousness of lifestyle-related disease prevention and physical assessment
Not conscious 30 138.631.1 96 130.3£28.7 60 137.0+34.3
LDL-C 0.053
(mg/dI) conscious 30 139.9428.1 140 133.1£29.6 93 127.0£23.9
Behavior of lifestyle-related disease prevention and physical assessment
No behavior 36 528%70 39 51,9186 113 502173 58 503%76
Weight 0.066
(kg) Engage in behavior 22 53.1%58 22 48.6£5.3 118 508+7.6 93 49.316.0
T-test *x p<005 * * p<001

4. Discussion

Among middle-aged women, there were generation-specific characteristics or
differences in lifestyles such as work, housewife status, sleep and exercise. It was
indicated for the first time that, the higher the age bracket, the higher the levels of
knowledge, cognition and practice of lifestyle-related disease prevention, and that the
cognition and behavior of lifestyle-related disease prevention showed an association
with physical assessments that showed some differences between the age brackets.

We demonstrated that there were some differences in lifestyle among the age
brackets of the middle-aged women. Women in all the age brackets slept for at least
six hours, but those in the higher age brackets were more satisfied with their sleep.
On the other hand, the percentages of subjects who suffered from strong or moderate
stress were more than 60% for those in their 40s and 50s, which might indicate that
the younger age brackets were more prone to stress. The report by the Ministry of
Health, Labour and Welfare demonstrated that the percentage of subjects whose
duration of sleep was less than six hours a day had increased significantly since 2007
[13]. Subjects in their 40s to 50s cited "housewife" status (i.e., housework) and "work"
as reasons for their shortened sleeping time, which might result in unsatisfactory sleep.
Furthermore, it is reported that Japanese women in their 40s and 50s are burdened by
work, housework and child care, and have difficulty securing the time to practice

lifestyle-related disease prevention [14]. Therefore, it is essential that health



professionals provide health advice in accordance with individual circumstances,
which will lead to the actual practice of lifestyle-related disease prevention behaviors
among the younger age brackets.

Although middle-age women of all age brackets knew the term “metabolic
syndrome” well, higher percentages among the higher age brackets "knew" that
metabolic syndrome (lifestyle-related disease) was likely to occur during the
post-menopause period. The number of people who engaged in behaviors toward
lifestyle-related disease prevention also increased the higher the age bracket. The
endocrine and metabolic changes at the time of menopause and the manifestation of
lifestyle-related diseases such as dyslipidemia, diabetes mellitus and osteoporosis after
the age of 60 may be contributable to higher recognition of lifestyle-related disease
prevention among the higher age brackets [15,16].

Next, with regard to preventive behavior related to lifestyle-related diseases,
more than 90% of the subjects knew that exercise, regular eating habits and a
well-balanced diet were important for the prevention of lifestyle-related disease.
Regarding eating behavior, "daily" consumption of breakfast increased the higher the
age bracket. The report by the Ministry of Health, Labour and Welfare demonstrated
that the rate of eating a balanced diet containing staple foods, main vegetables, and
side dishes decreased among the lower age brackets, and the rate of having breakfast
decreased among the higher age brackets [13,17]. The rate of doing exercise more
than two or three times a week increased among the higher age brackets. This
suggests that, although the lower age brackets may recognize the importance of
preventive behavior regarding lifestyle-related diseases, they find it difficult to put it
into practice [17].  Interestingly, regarding the relationship between knowledge and
preventive behavior, the knowledge of lifestyle disease prevention was significantly
associated with preventive behavior for lifestyle related diseases for those in their 70s.
It was suggested that those in their 70s might engage in preventive behavior through
the accumulation of knowledge of lifestyle-related disease and their awareness thereof,
whereas among those in their 50s and 60s, preventive behavior was constrained with
work and nursing care [14].

Regarding the physical and laboratory examinations related to lifestyle-related
diseases, the mean values of physique, blood pressure, triglyceride, HDL-C, and blood
glucose were within the normal range for all the age brackets. Comparing the data
among the age brackets, BMI increased with age, and both systolic and diastolic blood
pressure among those in their 40s and 50s increased, while blood glucose and
triglyceride levels among those in their 50s and 60s increased and HDL-C among those

in their 60s and 70s decreased. In addition, the mean abdominal circumference was
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77.3 cm, lying within the normal range. The mean abdominal circumference
increased by about 5 cm among those in their 70s (79.2 cm) from the mean of 74.4 cm
among those in their 40s. A previous study indicated that an abdominal
circumference more than 80 cm in women increased the risk of overlooking
lifestyle-related diseases and myocardial infarction; therefore, such a circumference
among those in their 70s was a high risk level [18]. It is important for health
professionals to be aware of age-dependent changes in physical determinations related
to lifestyle-related diseases and prevent accelerated progression toward them.

Regarding the associations between knowledge and behavior, and physical
assessment for lifestyle-related diseases, the weights of subjects who had knowledge of
and engaged in preventive behavior regarding lifestyle-related diseases tended to be
lower among the younger age brackets, while HDL-C in subjects who had knowledge of
lifestyle-related disease prevention tended to be higher and LDL-C in such patients
tended to be lower among those in their 70s. It was indicated that health education
programs on lifestyle-related disease prevention should be provided among lower age
brackets and be structured and based on age-specific characteristics, such as focusing
on interest in physique among young people.
5. Conclusions

There were age-specific characteristics or differences in lifestyles in terms of
work, housewife status, sleep and exercise. The higher the age bracket, the higher
the levels of knowledge, cognition and practice of lifestyle-related disease prevention,
and the cognition and behavior of lifestyle-related disease prevention showed an
association with physical assessments, which showed some differences among the age
brackets. It was suggested that knowledge of lifestyle-related disease prevention

should be provided from a younger age and also based on age-specific characteristics.

Competing Interests

The authors declare that they have no competing interests.

Author Contributions
Ruriko Miyashita and Hiroya Matsuo were responsibility for Study design and

manuscript preparation. Ruriko Miyashita was for data collection and analysis.
Acknowledgments

We would like to sincerely thank the women who took part in this study. We also

thank the prevention medicine association which participated in the study.

11



References

1.

10.

11.

12.

13.

Ministry of Health, Labour and Welfare, Japan (2017) The 22th Life Tables.
https://'www.mhlw.go.jp/toukei/saikin/hw/life/22th/index.html

Cabinet Office, Government of Japan (2018) Aging Society white paper: 2018.
http://www8.cao.go.jp/kourel/whitepaper/w-2018/html/zenbun/s1_2_2.html

Lee SW, Jo HH, Kim MR, Kwon DJ, You YO, et al. (2012) Association between
menopausal symptoms and metabolic syndrome in postmenopausal women. Arch
Gynecol Obstet 285: 541-548. (https://doi.org/10.1007/s00404-011-2016-5)

Eneida B.S, Jorge N-N, Flavia B-D, Priscila Fe. P, Claudio L. O, et al. (2018)
Vitamin D deficiency is associated with metabolic syndrome in postmenopausal
women. Maturitas107: 97-102. (https://doi.org/10.1016/j.maturitas.2017.10.011)
Ministry of Health, Labour and Welfare, Japan (2018) Standard health checkup /
health guidance program: 2018.
https://www.mhlw.go.jp/stf/seisakunitsuite/bunya/0000194155.html

Obstetrics and gynecology practice (2017): Gynecological outpatient edition, Japan,
279-295p.

Ezaki O (2008) Lifestyle that induce or prevent diabetes and myocardial infarction.
Japanese journal of nutritional assessment 25: 26(118)-36(128).

Ishizuka B, Kudo Y, Tango T. (2008) Cross-sectional community survey of
menopause symptoms among Japanese women. Maturitas 61: 260-267.
(https://doi.org/10.1016/j.maturitas.2008.07.006)

Clemens D, Xuemei S, Stacy Fritz, Carl J. L, Paul F. B, et al. (2015) The
association between resistance exercise and cardiovascular disease risk in women.
Journal of Science and Medicine in Sport 18: 632-636.
(https://doi.org/10.1016/j.jsams.2014.09.009)

Ministry of Health, Labour and Welfare, Japan (2014) Edition Annual Health,
Labour and Welfare Report For the Realization of a Society of Health and
Longevity - First Year of Health and Prevention.
https://www.mhlw.go.jp/english/wp/wp-hw8/dl/summary.pdf

Kimura Y, Wada T, Ishine M, Ishimoto Y, Kasahara Y, et al. (2009) Food diversity
is closely associated with activities of daily living, depression, and quality of life in
community-dwelling elderly people. J Am Geriatrics Soc.57: 922-924.
(https://doi.org/10.1111/j.1532-5415.2009.02235.x)

Koyama T (1998) Menopausal index. Obstetrical and Gynecological Therapy 76,
Osaka, Nagaishoten Co. Ltd, Japan, 756-759p.

Ministry of Health, Labour and Welfare, Japan (2015) National Health and

Nutrition Examination Survey.

12


http://www8.cao.go.jp/kourei/whitepaper/w-2018/html/zenbun/s1_2_2.html
https://doi.org/10.1007/s00404-011-2016-5

14.

15.

16.

17.

18.

https://www.mhlw.go.jp/stf/houdou/0000142359.html

Ministry of Education, Culture, Sports, Science and Technology, Japan (2013)
Public Opinion Survey on Physical Fitness and Sports.
http://[www.mext.go.jp/b_menu/toukei/chousa04/sports/1338692.htm

Ohta H (2000) menopause and Life-style related disease. Obstetrical and
Gynecological Therapy 81, Osaka, Nagaishoten Co. Litd, Japan, 39-43p.
Mizunuma H (2006) QOL and total health care of postmenopause women.
Obstetrical and Gynecological Therapy 93, Osaka, Nagaishoten Co. Ltd, Japan,
8-14p.

Ministry of Health, Labour and Welfare, Japan (2017) National Health and
Nutrition Examination Survey
https://www.mhlw.go.jp/stf/houdou/0000177189_00001.html

Doi Y, Ninomiya T, Hata J, Yonemoto K, Arima H, et al. (2009) Proposed criteria
for metabolic syndrome in Japanese based on prospective evidence: Hisayama
study. Stroke 40: 1187-1194. (https://doi.org/10.1161/STROKEAHA.108.531319)

13


https://www.mhlw.go.jp/stf/houdou/0000177189_00001.html

