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[ Identification of studies via databases and registers J
= 5.003 records identified 1.043 records removed
- from dutsbases ] before screening;
g duplicate records removed
i r
() o 3.821 records excluded based
3,960 recards screened | on review of title and absiract
g .
w
139 full-text reports assessed Full-text reports excluded with reasons (n = 104)
for eligibility " Insufficient exposure or outcome (n = 45)
Unmatched population (n = 33)
Unmatched study design (n=17)
Unmatched publication type (n = 5)
Duplication (n = 4)
34 studies (35 reports) included

in qualitative synthesis

34 studies (35 reports) included

in quantitative synthesis
(meta-analysis)
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A

Underwveight Narmal weight Weight

15l Auther, Wear  Events Mo events Events Noevents QR [85% CI) (%)

Ghihara, 2010 15 141 38 BEE =] 1.86 [ 1.00-3.48) 4.48

lahioka, 2022 25 33 48 1,424 5] 223[135-3668]) 628

Kaimura, 2017 a4 252 140 it —— 171 [1.20-2.44 ] 0.53

Kobayashi, 2010 21 114 a3 aoy — 1.60 [ 0.86.2.87 ] G.03

Makanishi, 2022 1,701 12,747 5,072 562,706 . 1.65[1.56-1.75] 20.29

Suzuki, 2016 23 0 51 1,104 | 146 [0.88-2.43) .12

Takahaehi, 2007 i i) 27 ki o 1.32 [0.58-3.01] 2.93

Takeda, 2024 4,745 G9.51% 16022 287,404 . 1.22[1181.26] 2091

Takimato, 2006 M1 1,458 246 6,504 —— 204 [182-257] 1383

Wagata, 2020 43 E04 158 3,432 —— 1.585[109-2.19) 078

Overall - 181 [ 1.38-1,86

Heterogeneily: © = 0.03, = 86.13%, H = 7.21

Tesiof @ = 6 Q%) = 101.15, p = 0.00

Testofé =0 z=8.22, p=0.00

o6 1 2 i
B
Underwveight Maormal weight Mean diff. Weight

181 Auther, ear N Mean 5D M Mean S0 with 95% Cl (%)
Chihara, 2010 156 20747 3583 T4 30731 35H5 —— BE40 [ -160.5T7 to -35.23] 4.35
Fujimolo, 2014 35 20338 3192 185 50289 3766 —— 8510 2036511 1541] 144
Fujiwara, 2014 1,057 28349 4203 6954 25997 4425 - 11420 ) 1426510 -85.75) 2098
Halwa, 201% 290 30348 3781 1036 30853 3549 —@— 5050 -10234510 245 8405
Kasuga, 2019 DEG 2807 363 2671 302L 373 - S128.00 [ -161.67 0 -94,33] 1497
Kawahara, 2009 138 2816 428 498 3122 1223 20500 412551 1.55] 0.39
Moburnoto, 2013 26 2648 Y4 T 27496 577 15000 ] 2369510 -B3.04] 224
Takahasghi, 2007 g7 2858 3701 424 30923 FEH4 BEAD [ -181.4510 -11.65] 235
Takimoto, 2006 1,568 28686 556 6440 3111 360 | 2200 14175 102.27) 4361
Yoshiike, 2014 132 2008 35540 484 3004 380 — GEOO| BT A2t0 -3BE3] 355
Ovarall + -115.02 | -128.05 1o -101.09)
Heterogeneitye T = 0,00, 7 = 0,00%, H = 1,00

Testof @, = 6 QD) = B.94, p = 0.44

Testefo=0:z2=-17.30, p=10.00

400 <500 200 -100

o

2 REBLOALIRATE A R & AR R OMRH AR E TSR o el (A) (RHHARE
(LBW) JEAEROHA v X, B) HAEKREDVEZE (77 L), CL: (FHEKH ; OR: A =X

b ; SD : FRYEMRZE,



A

Underweight MNormal weight Weight

1st Author, Year  Events No events Events No events OR [85% CI] (%)

Enomoto, 2016 2,154 15,570 7,063 62,063 L 1.22[1.15- 1.28] 24.55

Kaimura, 2017 26 380 a9 2010 — 1.39[0.88- 217] 033

Murata, 2021 547 10,388 2131 50,772 - 125[1.14- 1.38] 698

MNakanishi, 2022 775 13,673 2,886 64,802 - 1.27[1.17- 1.38]) 77

Mobumoto, 2013 45 171 142 629 —f——— 117[0.80- 1.70] 048

Takeda, 2024 4,746 69,919 16,022 287 404 | | 1.22[1.18- 1.26] 57.91

Overall L ] 1.23[1.19- 1.26]

Heterogeneity: t° = 0.00, I = 0.00%, H* = 1.00

TestofB,=8:Q(5)=1.73, p=0.88

Testof0=0:z=1566, p=000

0.6 1 2 4
B
Underweight MNormal weight Mean diff. Weight

1st Author, Year N Mean SD N Mean SD with 95% Cl (%)
Enomaoto, 2018 17,724 3823 226 89126 3838 22 B -0.15[ 01910 -0.11] 1540
Fujimoto, 2014 58 393 1.2 185 393 13 0.00[-0.38tc 0.38] 2.04
Fujiwara, 2014 1,057 387 18 6954 387 18 . 0.00[-011to 0.11] 10.66
Kaimura, 2017 408 3 15 2,109 381 14 —— 0.10[-0.25t0 0.05] 7.82
Kasuga, 2019 5868 388 1.2 2,671 3 1.2 —— -0.20[-0.31te -0.09] 10.42
Murata, 2021 10,935 387 1.5 52903 389 147 [ | 0.20[-023t0 -0.17] 15868
MNobumeto, 2013 216 38 27 771 3| 25 0.00[-0.38t0 0.38] 201
Takahashi, 2007 97 392 13 424 393 12 ———w—— -010[-0.37t0 017] 364
Takeda, 2024 74665 384 1.9 303426 388 18 B -0.20[-0.21t0 -0.19] 1623
Watanabe, 2010 572 394 1 2708 384 1 —— 0.00[-0D.08tc 009] 11.76
Yoshiike, 2014 132 388 14 484 39 12 ——8— 020[-044t0 004] 433
Overall S -0.13[-0.19te -0.07]
Heterogeneity: ©° = 0.01, " = 87.76%, H = 8.17

Testof 8;=4; Q(10)=3991, p=0.00

Testof6=0:z=-4.31, p=0.00

X 3 : FER OFIRAME AR ERE & ARVER R O RPEICEET 2 ik (A) (RARERE & AR ERE
DOBEFERAEROMA ~ Xt, B) oiERFOfERES GH) OF#Z2E, C1: FHEXMH. OR: 4
o R, SD : AEYE(R 7S,



Underweight MNermal weight Weight
1st Author, Year Events No events Events Mo events OR [95% CI] (%)
Enomato, 2016 2341 15,383 5,992 63,134 = 1.680[152-1.68] 21.29
Fujiwara, 2014 147 810 675 6,276 — 1.50[1.23-1.81] 1.63
Hatira, 2012 29 181 g6 940 1.65[1.068-2.58] 0.30
Ishioka, 2022 42 316 106 1,366 1.71[1.17-250] 042
Kasugas, 2019 69 497 215 2456 —_— 1.689[1.18-211] 072
Murata, 2021 798 10,137 2457 50,446 - 1.62[1.48-1.76 851
Makanishi, 2022 1,826 12,822 4,825 62953 L 1.65[1.56-1.76] 16.03
Takeda, 2024 5804 68761 15786 287,660 || 1.57 [1.52-1.62] 50.34
\Watanabe, 2010 70 502 272 2436 125[094-185] 077
Overall [ ] 1.59[1.55-1.83]
Heterogeneity: t° = 0.00, I = 3.40%, H* = 1.04
Testof B, = b Q(8) =6.29 p=062
Testof 6 =0:z=237.05 p=0.00
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Knowledge of the risks associated with being
underweight and body shape differences
among young Japanese women: a Cross-
sectional study
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Abstract

Background In Japan, approximately 20% of young women are underweight, a rate higher than that of other
developed countries. For women, being underweight at a young age has been associated with amenorrhea, eating
disorders, osteoporosis, and adverse pregnancy outcomes. We investigated young women's knowledge of these risks
and associated factors.

Methods A web-based survey was conducted among 984 Japanese women aged 18-29 years. The survey included

questions about actual body weight, perceived healthy weight, body image, eating disorder tendency, knowledge of
various risks and factors associated with being underweight, and sources of this knowledge. Participants were divided
into underweight (< 18.5 kg/m?), normal weight (18.5-25 kg/m?), and obese (=25 kg/m?) groups based on their body
mass index (BMI). The body image and knowledge of health risks associated with being underweight were compared
across the three groups and with women with and without an eating disorder tendency.

Results Among the participants, 31.5% were underweight (BMI < 18.5 kg/m?). Of these, 87.4% considered their
subjective ideal weight to be underweight, and 66.1% viewed their subjective healthy weight similarly. Underweight
women reported greater body satisfaction than did those in other body shape groups. While 73.2% recognized
amenorrhea as a risk of being underweight, only approximately half identified infertility, eating disorders, and
osteoporosis as risks and associated factors, and few were aware of adverse pregnancy outcomes. Knowledge levels
did not differ between underweight and normal-weight women. Conversely, women with a tendency toward an
eating disorder were more aware of the risks of osteoporosis (58.6% vs. 49.0%) and eating disorders (66.8% vs. 55.2%)
than were women without a tendency toward an eating disorder.

Conclusions Young Japanese women had insufficient knowledge about the adverse pregnancy outcomes
associated with being underweight. Underweight women are not less aware of the health risks and associated factors
associated with underweight than normal-weight women. The body shape of young women may not be influenced
by their knowledge of health issues associated with being underweight.
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Background

Maintaining a healthy BMI has been associated with
better overall health in adults. Studies have shown a
J-shaped relation between BMI and all-cause mortality,
with the lowest risk observed at a BMI of 20.0-24.9 [1].
However, a recent survey of 200 countries reported that,
in 81% of them, the combined prevalence of obesity and
underweight among women has increased [2]. In many
developed countries, rising obesity rates are particularly
concerning [2]. In Japan, approximately 30% of men are
obese, raising concerns about cardiovascular disease
[3]. Conversely, the high prevalence of underweight
young women is a major public health concern: the 2022
National Health and Nutrition Survey reported that
19.1% of women in their 20s are underweight, a rate that
has hovered around 20% for the past decade [4]. Japan is
the only high-income country with such a high preva-
lence of underweight women [2].

Being underweight at a young age increases the risk
of several health problems, including amenorrhea [5],
infertility [6], and complications during pregnancy and
childbirth [7, 8]. Recent research has also shown that
poor maternal nutrition during pregnancy is linked to
the development of lifestyle-related diseases in the child
[9]. Additionally, inadequate weight during youth reduces
bone mass, which increases the risk of osteoporosis and
fractures later in life [10]. Eating disorders result from
a complex interplay of factors [11] and occur more fre-
quently in young women. The desire to be thin and the
persistence of weight-loss behaviors are associated with
the development and maintenance of eating disorders
[12].

Efforts to prevent underweight and eating disorders,
particularly in schools, have shown beneficial outcomes
[13-15]. However, most of these reports have focused
on short-term effects, with limited research into whether
knowledge about the risks and factors associated with
underweight impacts body weight and shape in real-
world settings.

We hypothesized that knowledge of the risks and fac-
tors associated with underweight could affect the percep-
tion of current and ideal body shape. To explore this, we
conducted an online survey to investigate young Japa-
nese women’s perception of healthy body weight, their
knowledge of the risks and factors associated with under-
weight, and their sources of this information. We also
analyzed the differences in knowledge across body types.

Methods

Participants and study design

A web-based, self-administered questionnaire survey
was conducted from September 26-27, 2024. Japanese
women aged 18-29 years were randomly selected from
a web-based panel at Cross Marketing, Inc., Japan, with
an even distribution of participants across age groups
(83—84 participants per group). Inclusion criteria were
Japanese women who had lived in and been educated in
Japan. Exclusion criteria were women with a history of
childbirth, because childbirth may alter body image [16],
and those who provided implausible height or weight
responses.

The details of the questionnaire are provided later.
The participants were divided into three groups based
on their body mass index (BMI) in accordance with the
Japanese Society for the Study of Obesity guidelines [17]:
underweight group (<18.5 kg/m?), normal-weight group
(18.5-25 kg/m?), and obese group (=25 kg/m?). The
responses were compared among the three groups.

Questionnaire

The web survey items were determined after discussions
with the research team and included questions about
demographic characteristics, current height and weight,
subjective ideal body weight, perceived healthy body
weight, body image, body satisfaction, knowledge of the
risk and factors associated with underweight, and the
sources of this knowledge. The survey also included the
Sick, Control, One Stone, Fat, and Food (SCOFF) ques-
tionnaire to assess the possibility of an eating disorder.
The SCOFF questionnaire is a brief, five-item screen-
ing tool for eating disorders specifically developed for
use by non-specialists in primary care settings [18]. The
Japanese version of the SCOFF questionnaire has been
validated [19] and is widely used. Two or more positive
responses on the SCOFF questionnaire suggest the possi-
bility of an eating disorder and the need for further eval-
uation. In addition to comparing the three body shape
groups, we divided all subjects into SCOFF-positive (two
or more positive items) and SCOFF-negative groups.

Statistical analysis

BMI was calculated as weight (kg) divided by height
squared (m?). Participant characteristics were sum-
marized using means for continuous variables and
proportions for categorical variables. Data from the
underweight, normal weight, and obese groups were
compared. A comparison of knowledge regarding the
risks and factors associated with underweight was
also made of the SCOFEF-positive and SCOFF-negative
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groups. Categorical variables were analyzed using the
chi-squared test with Bonferroni-adjusted post hoc com-
parisons. Continuous variables that violated the assump-
tion of homogeneity of variance were analyzed using
Welch’s ANOVA, followed by Games-Howell post hoc
tests. Statistical significance was set at P<0.05. All analy-
ses were performed using SPSS version 29.0 (IBM Corp.,
Armonk, NY, USA).

Ethics

All participants were informed of the purpose of the
study and provided consent before completing the ques-
tionnaire, which included questions on body shape and
eating habits. This study was conducted in accordance
with the principles of the Declaration of Helsinki. The
Ethics Committee of Fukushima Medical University
determined that an ethical review was not required for
this study (REC2024-094).

Results

A flow diagram of participant enrollment is shown
in Fig. 1. Out of 1,000 participants who responded to
the web survey, 16 were excluded because of inaccu-
rate height and weight information, leaving the data
of 984 available for analysis. The demographic charac-
teristics of the study population in each group are pre-
sented in Table 1. Among the participants, 31.5% were
underweight (BMI<18.5), 62.5% were of normal weight
(18.5<BMI<25), and 5.9% were obese (25<BMI).A
higher proportion of the obese group were single in com-
parison with the underweight group. Additionally, the
obese group had a greater number of unemployed indi-
viduals, fewer were living with their parents, and they
had a lower annual income than tthe normal-weight
group. No significant differences were observed among
the groups in terms of educational level or hormone ther-
apy use.

Table 2 presents the actual, ideal, and perceived healthy
BMIs for each group. The ideal BMI for the underweight
group was 17.13 kg/m? [95% confidence interval (CI):
16.93, 17.33], falling within the underweight range, and
was reported by 87.4% of the participants. The perceived
healthy BMI for the underweight group was 18.11 kg/
m? (95% CI: 17.93, 18.29), with 66.1% of the participants
considering an underweight BMI to be healthy. Signifi-
cant differences in the ideal and perceived healthy BMI
were observed across the groups (P<0.001).

The body image, body satisfaction, current dieting
behavior, and eating disorder tendencies of each group
are shown in Table 3. Among underweight women, 65.5%
perceived themselves as ‘slightly underweight’ or ‘under-
weight, while 29% considered their weight “normal” In
the normal-weight group, 49.7% perceived themselves
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as normal weight, while 36.8% perceived themselves as
‘slightly overweight’ or ‘overweight’

Regarding body satisfaction, 23.2% of the underweight
group reported being dissatisfied, which is significantly
lower than the 35.4% of the normal-weight group and
65.5% of the obese group.

There were fewer current dieting attempts in the
underweight group than in the normal-weight and
obese groups. Additionally, an eating disorder tendency
(SCOFF-positive) was identified in 31.2% of the total
sample, 30.0% of the underweight group, 30.4% of the
normal-weight group, and 46.6% of the obese group. No
significant differences were found between the under-
weight and normal-weight groups in terms of eating
disorder tendency. A high tendency toward an eating dis-
order was observed in the obese group.

Table 4 compares awareness of underweight-asso-
ciated risks and its associated factors across BMI cat-
egories. Overall, 73.2% recognized amenorrhea as a
consequence of being underweight, but awareness of
pregnancy complications and fetal health impacts was
limited. Knowledge did not differ between the under-
weight and normal-weight groups. However, the obese
group was less aware than the underweight group of the
risk of infertility. Knowledge of the risk of preterm birth
was lower in the obese group than in the normal-weight
group.

Table 5 compares the knowledge of risks and factors
associated with underweight between the SCOFF-pos-
itive and SCOFF-negative groups. The SCOFF-positive
group, with a tendency toward an eating disorder, was
more aware of eating disorders and osteoporosis as fac-
tors associated with being underweight than was the
SCOFF-negative group. 58.6% of the SCOFF-positive
group was aware of the osteoporosis risk compared to
49.0% of the SCOFF-negative group.

Finally, we asked the participants where they learned
about the risks and factors associated with underweight
(Table 6, 7). School was the most frequently reported
source of information on amenorrhea, infertility, and
pregnancy complications. Although information on fetal
health risks was primarily acquired in college, knowledge
of other risks was most often gained during junior high
school. Conversely, the Internet and social networking
sites were the most common sources for learning how to
calculate a proper body weight. Television and magazines
were the most frequently cited sources of information on
eating disorders as factors associated with underweight.

Discussion

The prevalence of underweight in this study was 31.5%,
exceeding the 20.2% reported for women in their 20-30 s
in national surveys [4]. The obese group was primarily
composed of single women with lower annual incomes
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Women aged 18-29 years
n= 1,000

Excluded due to
irrelevant answer
n=16

A 4
Enrolled in the study
n =984
A 4 A 4
U}l]ltderwelg Normal Obese SCOFF SCOFF
group E ‘OFF-
range group group by ke,
(BIT;AI; (BMI 18.5- (BMI >25 positive negative
kg/m?) 25 kg/m*) kg/m?” ) n =307 n=677
& n=616 n=58
n=310

Fig. 1 Flowchart of the dynamics of participant selection

and a higher proportion of unemployment in comparison
with the normal-weight group. Associations between low
annual income and unemployment and obesity have been
reported previously [20, 21], and our results support
these findings. Conversely, reports on the socioeconomic
factors of underweight women are scarce. One report
suggested that underweight women tend to have high
parental education levels [22], but no socioeconomic

differences were observed between the underweight and
normal-weight women of this study.

Underweight women in our study regarded an under-
weight ideal body weight as healthy. A survey of Japa-
nese university students reported that underweight
women preferred maintaining their current weight
[23], and another found that they had lower ideal body
weights than normal-weight women [24], which is in
alignment with our findings. Our results also suggest
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Table 1 Demographic characteristics of the participants in each study group (n=984)

All (n=984) Underweight group Normal weight group Obese group P-value

(n=310) (n=616) (n=58)

n % n % n % n %
Age, years
18-19 165 16.8 52 16.8 103 16.7 10 17.2 0.265
20-21 163 16.6 56 18.1 91 14.8 16 27.6
22-23 165 16.8 53 171 108 17.5 4 6.9
24-25 162 16.5 53 17.1 103 16.7 6 103
26-27 163 16.6 45 14.5 107 174 1 19
28-29 166 169 51 16.5 104 16.9 1 19
Marital status
Single 897 912 278, 89.7 561, 91.1 58, 1000  0.039
Married 87 88 32, 103 55,, 89 0, 00
Living situation
Alone 324 329 89, 287 223, 36.2 12, 20.7 0.007
With guardians 522 530 177, 571 305, 495 40, 69.0
With a partner 117 1.9 36, 11.6 78, 12.7 3, 52
Others 21 2.1 8, 26 10, 1.6 3, 52
Occupation
Student 290 295 97, 313 178, 289 15, 259 0.032
Worker 541 550 170, 54.8 344, 558 27, 46.6
Housewife 14 14 4, 13 10, 16 0, 00
Unemployed 104 106 35, 113 57, 93 12, 20.7
Others 35 36 4, 13 27, 44 4y 69
Education level
< High school graduate 61 6.2 19 6.1 36 58 6 103 0.094
High school graduate 291 296 87 28.1 178 289 26 44.8
>High school graduate 631 64.1 204 65.8 401 65.1 26 44.8
Others 1 0.1 0 0.0 1 02 0 0.0
Income (1,000 yen/year)
< 2,000 586 596 190, 613 351, 570 45, 77.6 0.042
2000 <, < 6,000 368 374 1M, 358 245, 39.8 12, 20.7
6,000 < 30 30 9, 29 20, 32 1, 1.7
History of pregnancy
No 953 96.8 302 974 594 96.4 57 98.3 0.584
Yes 31 32 8 26 22 36 1 1.7
Hormone therapy
No 768 780 252 813 468 76.0 48 828 0.354
Oral contraceptives 155 15.8 44 14.2 105 17.0 6 10.3
Other than oral contraceptives 11 1.1 4 13 6 1.0 1 1.7
Don't know 50 5.1 10 32 37 6.0 3 52

BMI, body mass index
2 b ¢ Values with different superscript letters are significantly different

that underweight women view their current weight as
healthy, which indicates that they think they do not need
to increase their weight, either for an ideal or a healthy
weight.

Although many underweight women in the present
study recognized their status, they were more likely to
express satisfaction with their body shape compared to
women in the normal-weight and obese groups. Previ-
ous research on underweight women has yielded mixed
findings regarding body satisfaction, with some studies

reporting high satisfaction and others reporting dissatis-
faction [25, 26]. Conversely, higher BMI has been corre-
lated with lower body satisfaction among young Japanese
women [27, 28], , and our results reflect this finding.
Approximately 30% of the participants screened were
positive for an eating disorder, with a notably high
prevalence in the obese group. A study of Mexican col-
lege students reported a 24.2% positive SCOFF rate
among young women [29], while a Japanese university
survey (including both men and women) found a 15.4%
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Table 2 Actual, ideal, and considered-to-be-healthy BMIs of each study group n (%) or mean (SD), 95% Cl

All (n=984) Underweight group (1=310) Normal weight group (1=616) Obese group (n=58) P-value
Actual body weight (BMI) 19.97 (3.54), 1692 (1.69), 2064 (1.61), 29.14 (5.64), 27.66-30.63
19.75-20.19 16.74-17.11 20.51-20.77
Ideal body weight (BMI) 1858 (2.28), 17.13(1.79),, 1894 (1.51),, 2241 (445) , 21.24-2358 <0.001
1843-1872 16.93-1733 18.83-19.07
Underweight (< 18.5) 511(51.9%) 271, (87.4%) 235, (38.1%) 5. (8.6%) <0.001
Normal range (18.5<and <25) 468 (47.6%) 38, (12.3%) 381, (61.9%) 49, (84.5%)
Obese (25 <) 5 (0.5%) 1,(0.3%) 0, (0.0%) 4, (6.9%)
Healthy body weight (BMI) 1931 (2.16), 18.11(1.62) ,, 17.93-18.29 19.61 (1.60) ,,, 19.48-19.73 2272 (4.27),21.59-23.84 <0.001
19.18-19.45
Underweight (< 18.5) 322(32.7%) 205, (66.1) 115, (18.7%) 2. (34%) <0.001
Normal range (18.5<and <25) 658 (66.9%) 105, (33.9%) 501, (81.3%) 52, (89.7%)
Obese (25 <) 4(0.4%) 0, (0.0%) 0, (0.0%) 4y (6.9%)
SD, standard deviation; Cl, confidence interval; BMI, body mass index
2 b ¢ Values with different superscript letters are significantly different
Table 3 Body image, body satisfaction, current dieting behavior, and eating disorder tendency in each study group
All (n=984) Underweight group Normal weight group Obese group P-value
(n=310) (n=616) (n=58)
n % n % n % n %
What do you think of your body shape?
Underweight 103 105 91, 294 12 1.9 0, 0.0 <0.001
Slightly underweight 183 186 112, 36.1 1y 1.5 . 0.0
Normal 398 404 90, 29.0 306, 49.7 2. 34
Slightly overweight 219 223 13, 4.2 185, 300 21, 36.2
Overweight 81 82 4, 13 42, 68 35, 60.3
Are you satisfied with your body shape?
Satisfied 144 14.6 66, 21.3 76y, 123 2, 34 <0.001
Somewhat dissatisfied 393 399 127, 410 252, 409 14, 24.1
Dissatisfied 328 333 72, 232 218, 354 38, 65.5
Can't say either way 119 121 45, 145 70, 114 4, 6.9
Current dieting behavior
Yes 431 438 98, 316 305, 495 28, 483  <0.001
No 553 56.2 212, 68.4 311, 50.5 30, 51.7
Eating disorder tendency (SCOFF score)
Yes(2<) 307 312 93, 300 187, 304 27, 466 0034
No (<2) 677 68.8 217, 70.0 429, 69.6 31, 534

SCOFF, the Sick, Control, One Stone, Fat, and Food questionnaire

2 br c Values with different superscript letters are significantly different

positive rate [19]. Our observed rate is high relative to
these findings. A recent systematic review concluded that
the SCOFF questionnaire is a useful screening tool for
anorexia nervosa and bulimia nervosa in young women
[30]. The exact prevalence of eating disorders among
young Japanese women is unknown, but our results sug-
gest that it may not be low.

Many participants recognized that being underweight
can cause amenorrhea, and about half identified infertil-
ity, eating disorders, and osteoporosis as factors associ-
ated with being underweight. However, awareness of
adverse pregnancy outcomes was generally low. Notably,
underweight women were not less aware of underweight-
associated factors than women in other BMI categories.

Few studies have examined the relation between under-
weight status and awareness of associated factors. This
study revealed that underweight women had similar
knowledge to normal-weight women about factors asso-
ciated with being underweight, although knowledge
regarding pregnancy complications was insufficient
across all body shape groups. We further compared
knowledge levels based on the presence or absence of
an eating disorder tendency and found that participants
with an eating disorder tendency had more knowledge
than other participants about eating disorders and osteo-
porosis: women with an eating disorder tendency may
be more likely to be informed by others about the pos-
sibility of developing an eating disorder and osteoporosis.
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Table 4 Comparison of knowledge about body shape and the risks associated with being underweight

All Under- Normal Obese P-
(n=984)  weight weight group val-
group group (n=58) ue
(n=310) (n=616)
n % n % n % n %
Method of calculating proper body weight 458 465 160, 516 277, 450 21, 362 0043
If you are underweight, your period may stop. 720 732 230 742 450 731 40 690 0.707
Being underweight can cause infertility. 475 483 164, 529 292,, 474 19, 328 0015
Thin women are more likely to have premature births during pregnancy. 255 259 83,, 268 165, 268 7, 121 0046
Thin women are more likely to give birth to low birth weight babies. 314 319 102 329 198 321 14 241 0413

Babies born to underweight mothers are more likely to develop lifestyle diseases such 160 163 52 16.8 105 170 3 52 0062
as diabetes in the future.

People who are underweight and restricting their diet may develop an eating 579 588 189 61.0 354 575 36 621 0520
disorder.

People who are thin are more likely to develop osteoporosis and suffer from bone 512 520 159 513 317 515 36 621 0288
fractures.

Number of participants responding “I know.”

2 br c Values with different superscript letters are significantly different

Table 5 Comparison of knowledge about the risks and factors associated with underweight based on the SCOFF results

SCOFF- SCOFF- P-value

positive negative

(n=307) (n=677)

n % n %
Method of calculating proper body weight 149 485 309 456 0409
If you are underweight, your period may stop. 227 739 493 728 0756
Being underweight can cause infertility. 150 489 325 480 0836
Thin women are more likely to have premature births during pregnancy. 79 257 176 260 1.000
Thin women are more likely to give birth to low-birth-weight babies. 93 303 221 326 0507
Babies born to underweight mothers are more likely to develop lifestyle diseases such as diabetes in the future. 48 156 112 165 0.780
People who are underweight and restricting their diet may develop an eating disorder. 205 668 374 552 0.000
People who are thin are more likely to develop osteoporosis and suffer from bone fractures. 180 586 332 490 0.006

Number of participants responding “I know.”
SCOFF, the Sick, Control, One Stone, Fat, and Food questionnaire. SCOFF-positive: 2 <

Table 6 Source of information on body shape and risks of being underweight (multiple answers possible)

Education Information from
nt Upto High College Guardian Friend Specialist

junior school

high

n % n % n % n % n % n %
Method of calculating proper body weight 458 84 183 63 138 46 100 11 24 17 37 7 1.5
If you are underweight, your period may stop. 720 183 254 115 160 41 57 64 89 23 32 18 25
Being underweight can cause infertility. 475 97 204 62 131 42 88 34 729 19 18 38
Thin women are more likely to have premature births during 255 41 161 32 125 30 118 11 43 7 27 7 2.7
pregnancy.
Thin women are more likely to give birth to low birth weight babies. 314 53 16.9 53 16.9 48 153 20 64 6 19 21 67
Babies born to underweight mothers are more likely to develop 160 18 113 26 163 34 213 6 38 2 135 3.1

lifestyle diseases such as diabetes in the future.
People who are underweight and restricting their diet may develop 579 72 124 64 11.1 49 85 43 74 24 41 15 26
an eating disorder.

People who are thin are more likely to develop osteoporosis and suf- 5
fer from bone fractures.

N

118 23.0 68 133 44 86 42 82 8 16 17 33

1: Total number of “I know”

Bold numbers indicate the most frequent response, excluding “unclear”
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Table 7 Source of information on body shape and risks of being underweight (multiple answers possible)—continued
nt Internet information Televisionand Social Others Unclear

Medical ~ Other than magazines media

institu- medical insti-

tion tutions

website

n % n % n % n % n % n %
Method of calculating proper body weight 458 27 59 115 25.1 27 59 115 251 1 02 88 192
If you are underweight, your period may stop. 720 56 78 130 18.1 82 114 145 201 14 19 153 213
Being underweight can cause infertility. 475 40 84 74 15.6 56 11.8 94 198 2 04 115 242
Thin women are more likely to have premature births during 255 21 82 34 133 26 10.2 40 157 1 04 71 278
pregnancy.
Thin women are more likely to give birth to low birth weight 314 48 153 42 134 42 134 48 153 11 35 3 10
babies.
Babies born to underweight mothers are more likely to de- 160 14 88 19 11.9 12 75 16 100 0 00 54 338
velop lifestyle diseases such as diabetes in the future.
People who are underweight and restricting their diet may 579 37 64 109 18.8 162  28.0 130 225 7 12 107 185
develop an eating disorder.
People who are thin are more likely to develop osteoporosis 512 34 66 81 15.8 111 21.7 80 156 1 02 110 215

and suffer from bone fractures.

1: Total number of “I know”

Bold type indicates the most frequent response, excluding “unclear”

However, they may not perceive these as problems for
themselves. A study of former and current patients with
eating disorders showed that many of them were famil-
iar with the concept of eating disorders, but did not
think it applied to themselves [31], and our findings sup-
port to this. Longitudinal studies are needed to deter-
mine if knowledge of the factors associated with being
underweight can help young women to prevent eating
disorders.

We also investigated where participants learned about
the risks and factors associated with being underweight.
Many reported acquiring information on amenorrhea,
infertility, pregnancy complications, and osteoporosis
in school, with most knowledge gained by junior high.
This indicates that formal education is a primary source.
Conversely, information on ideal body weight was mainly
obtained from the Internet and social media, whereas
television and magazines were the leading sources for
information on eating disorders. Japanese curriculum
guidelines have recently incorporated eating disorders
into health and physical education classes, so future
responses may change. Appropriate education is known
to play a crucial role in healthy weight control, particu-
larly among overweight individuals [32]. However, it
remains unclear whether risk education will prompt
young underweight women to pursue healthy weight
gain.

This study has some limitations. First, it relied on a
web-based sample, which may limit generalizability.
The high proportion of underweight respondents sug-
gests potential sampling bias. Second, height and weight
were self-reported, meaning the calculated BMI may
not reflect actual body composition: weight tends to be

underestimated, and height overestimated [33]. Third,
the questionnaire on underweight risks and associated
factors lacked validation, creating uncertainty about its
adequacy for assessing knowledge. Finally, the cross-
sectional design limits our ability to assess causality
between knowledge and weight-related perceptions or
behaviors. Future studies should use longitudinal designs
to examine how knowledge and body image evolve over
time. These studies should measure body weight and
height and use validated risk-assessment questionnaires.
Despite these limitations, this is the first study to assess
knowledge of underweight risks and its associated factors
among young Japanese women. We believe these findings
will be a valuable resource for efforts to address young
women’s desire for thinness.

Conclusions

There was no evidence suggesting that underweight
women were less aware than others of health problems
associated with being underweight. Additionally, many
women with an eating disorder tendency recognized the
risk of osteoporosis associated with being underweight.
Knowledge of health problems associated with being
underweight does not appear to deter young Japanese
women from maintaining an underweight status. Fur-
ther research is needed to identify factors that promote
behaviors aimed at preventing underweight.
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ARTICLE INFO ABSTRACT

Keywords:
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Objective: To compare eating disorder tendencies and constitutional thinness in young underweight Japanese
women and identify distinguishing factors.

Body dissatisfaction
Eating disorders
Female

Young adult

Methods: In September 2024, 1000 young Japanese women were recruited and categorized into three groups
based on body mass index (BMI) and responses to the Sick, Control, One Stone, Fat, and Food (SCOFF) ques-
tionnaire: eating disorder tendency (BMI <18.5 kg/m? and SCOFF-positive, n = 93), constitutional thinness (BMI
<18.5 kg/m? and SCOFF-negative, n = 219), and control (BMI 18.5-25.0 kg/m? and SCOFF-negative, n = 435).
Result: The eating disorder tendency group idealized a thinner body shape than the constitutional thinness group
and reported greater dissatisfaction with their body shape; however, body dissatisfaction was highest in the
control group. General health habits were similar between the constitutional thinness and control groups. Among
underweight women, significant predictors of eating disorder tendency included history of anemia (odds ratio
[OR]: 4.27; 95 % confidence interval [CI]: 2.13-8.56), daily physical activity (OR: 3.46; 95 % CI: 1.78-6.74), and
eating before bedtime (OR: 2.44; 95 % CI: 1.16-5.15).

Conclusions: General health habits differ between underweight women with and without eating disorder ten-

dencies. A history of anemia may serve as a potential indicator for screening for eating disorders.

1. Introduction

Eating disorders are psychiatric conditions that are often difficult to
treat. For instance, anorexia nervosa, characterized by remarkable
thinness, has a high mortality rate (Treasure et al., 2020). According to
the Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition,
Text Revision (DSM-5-TR), diagnosis requires a significantly lower body
weight, with severity indicated by the body mass index (BMI) (American
Psychiatric Association, 2022). However, not all individuals with a low
BMI can be classified as having an eating disorder.

Constitutional thinness refers to a severe state of persistent under-
weight without disordered eating behaviors (Bailly et al., 2020). Unlike
anorexia nervosa, constitutional thinness is typically associated with
normal menstrual function and normal levels of female and thyroid
hormones (Estour et al., 2017). Although bone quality is impaired in

both conditions (Fernandez-Garcia et al., 2009), the underlying mech-
anisms differ. In anorexia nervosa, osteoporosis management focuses on
weight restoration (National Institute for Health and Care Excellence
(NICE), 2020), whereas individuals with constitutional thinness gener-
ally maintain normal fat-free mass, which is even higher than in those
with anorexia nervosa (Bailly et al., 2021a). Consequently, the benefit of
fat supplementation in constitutional thinness remains unclear. Despite
these clinical distinctions, research on constitutional thinness in Japa-
nese women remains limited.

The diagnostic criteria for anorexia nervosa have changed since the
introduction of the DSM-5, such as eliminating amenorrhea (American
Psychiatric Association, 2022), making this distinction more difficult. In
Japan, approximately 20 % of women in their 20s and 30s have been
underweight for over a decade (Ministry of Health, Labour and Welfare,
2023). Studies suggest that Asian women tend to have lower BMI and

Abbreviations: BMI, body mass index; SCOFF, Sick, Control, One Stone, Fat, and Food.
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body fat percentages than their Caucasian counterparts (Conroy et al.,
2011), influenced by genetic (Hur et al., 2008) and cultural factors
(Olson et al., 2020). Furthermore, Asian women exhibit lower leptin and
adiponectin levels at equivalent BMIs (Conroy et al., 2011), and a ten-
dency toward higher body fat percentage and abdominal obesi-
ty—factors associated with increased insulin resistance risk (Wulan
et al., 2010). These findings highlight the need to consider cultural and
ethnic backgrounds when evaluating body composition and eating
behaviors.

Understanding differences between underweight women with and
without eating disorder tendencies may support early identification and
appropriate care. Women with eating disorder tendencies require clin-
ical assessment and intervention, whereas constitutionally thin women
should be informed about the potential risk of bone loss. Therefore, we
aimed to focus on the differences in the general health habits of young
underweight Japanese women and examine the differences between
underweight women with and without eating disorder tendencies.

2. Materials and methods
2.1. Participants and study design

A cross-sectional survey was conducted among young Japanese
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women. A total of 1000 women aged 18 to 29, evenly distributed across
age groups, participated in a web-based questionnaire conducted on
September 26-27, 2024. Participants were randomly selected from a
web panel (Cross Marketing Inc., Japan). All participants were informed
of the study’s purpose and gave consent before completing the ques-
tionnaire, which included items related to body shape and eating habits.
A flow diagram of participant enrollment is presented in Fig. 1. Un-
derweight was defined as BMI <18.5 kg/m?, and normal weight as a BMI
of 18.5-25.0 kg/m?, according to guidelines from the National Heart,
Lung, and Blood Institute (Am. J. Clin. Nutr., 1998) and the Japanese
Society for the Study of Obesity (Kanazawa et al., 2005).

Participants were categorized into three groups based on their BMI
and responses to the Sick, Control, One Stone, Fat, and Food (SCOFF)
questionnaire. A score of two or more indicated SCOFF-positive status
(high risk of eating disorders), and a score of less than two indicated
SCOFF-negative status (Hill et al., 2010):

(1) Eating disorder tendency group: underweight and SCOFF-
positive.

(2) Constitutional thinness group: underweight and SCOFF-negative.

(3) Control group: normal weight and SCOFF-negative.

Inclusion criteria were: Japanese women living and educated in
Japan, appropriate responses to height and weight questions, and either
a BMI <18.5 kg/m? or a BMI of 18.5-25.0 kg/m? with SCOFF-negative

Japanese Women aged 18-29 years
n= 1,000

Inappropriate answer (n = 16)

BMI >25 kg/m? (n = 58)

Normal weight (BMI 18.5-25 kg/m?) and SCOFF
positive (n = 179)

Excluded due to

\ 4
Enrolled in the study
n =747
Y l \ 4
Eating disorder Constitutional
Control group
tendency group thinness group "
: A Normal weight
Underweight Underweight (BMI 18.5-25 kg/m? )
(BMI < 18.5 kg/m?) (BMI < 18.5 kg/m?) - SCdFF B itive
and SCOFF positive and SCOFF negative T &
n =435
n=93 n=219

Fig. 1. Flowchart of participant selection among young Japanese women in 2024.
Note: SCOFF-positive was defined as a score of two or more, indicating eating disorder tendencies. SCOFF-negative was defined as a score of less than two.
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status. Exclusion criteria included a history of childbirth, which may
influence body image (Lovering et al., 2018), invalid height or weight
data, BMI of 18.5-25.0 kg/m? with SCOFF-positive status, and a BMI
>25.0 kg/m?.

Background characteristics, menstrual status, body image and
satisfaction, general health and lifestyle habits, and factors influencing
ideal body shape were compared among the three groups.

2.2. Survey items

The survey items were developed through discussions among two
gynecologists, a psychiatrist, and an internist.

2.2.1. SCOFF questionnaire

We used the five-item SCOFF questionnaire to assess the risk of
eating disorders. The SCOFF is designed for use by non-specialists in
primary care and has demonstrated good sensitivity for detecting
anorexia nervosa and bulimia nervosa (Hill et al., 2010; Kutz et al.,
2020). The Japanese version has been validated and is widely used
(Hosoda et al., 2021). Two or more positive responses suggest a possible
eating disorder and warrant further evaluation.

2.2.2. Counter drawing rating scale

The Counter Drawing Rating Scale (CDRS) (Thompson and Gray,
1995) assesses body dissatisfaction using figure drawings. Participants
selected figures representing (1) their perceived body shape and (2)
their ideal body shape from nine silhouettes ranging from very under-
weight to obese. Discrepancy scores range from —8 to —1 for those
desiring a thinner shape, and from 1 to 8 for those preferring a larger
shape (Dion et al., 2015). The CDRS has demonstrated reliability and
validity (Wertheim et al., 2004).

2.2.3. General health and lifestyle habits

To understand the general health and lifestyle habits of the partici-
pants, the necessary items were extracted from the General Health Ex-
amination Questionnaire developed by the Japanese Ministry of Health,
Labour and Welfare (Ministry of Health, Labour and Welfare, 2020). It is
widely used in Japan for general health checkups. We selected questions
regarding history of anemia, smoking history, physical activity, dietary
habits, and alcohol consumption from the questionnaire. The item on
weight change was excluded because of overlap with an existing SCOFF
question.

2.3. Statistical analyses

BMI was calculated as weight (kg) divided by height squared (m?).
Weight and height were self-reported. Data on participant characteris-
tics were reported using means, standard deviations, and 95 % confi-
dence intervals (CIs) for continuous variables and proportions for
categorical variables. Categorical variables were analyzed using the chi-
squared test with Bonferroni-adjusted post hoc comparisons. Continuous
variables that violated the assumption of homogeneity of variance were
analyzed using Welch’s ANOVA, followed by Games-Howell post hoc
tests. Statistical significance was defined as P < 0.05.

A binary logistic regression model was used to assess the association
between independent variables and eating disorder tendencies in un-
derweight women. Independent variables included age and responses to
a general health examination questionnaire. The outcome variables
were dichotomized as follows: SCOFF-positive = 1 and SCOFF-negative
= 0. The odds ratios (ORs) with 95 % CIs were calculated. The goodness-
of-fit of the model was evaluated using the Hosmer-Lemeshow test (P =
0.84).

A P-value of 0.05 was considered statistically significant. All data
were analyzed using the SPSS software (version 29.0; IBM Corp.,
Armonk, NY, USA).
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2.4. Ethics

This study was conducted in accordance with the principles of the
Declaration of Helsinki. The Ethics Committee of Fukushima Medical
University determined that ethical review was not required for this
study (REC2024-094), as it involved anonymized data and posed min-
imal risk to participants.

3. Results

3.1. Comparison of the background characteristics and the menstrual
cycle

The background characteristics of the participants in the entire group
and each group are shown in Table 1. No significant differences were
observed between the three groups regarding marital status, occupation,
or educational level. The eating disorder tendency group was signifi-
cantly younger than the control group (P = 0.04). Menstrual irregular-
ities (30.6 %) and amenorrhea (12.5 %) were more prevalent in the
eating disorder tendency group compared to the control group (17.3 %
and 0.8 %, respectively). The constitutional thinness group had a lower
incidence of amenorrhea (3.6 %) than the eating disorder tendency
group but a higher rate than the control group. Regarding changes in
appetite before menstruation, fewer respondents in the eating disorder
tendency group answered “never” compared to the other two groups.
There were no significant differences between the constitutional thin-
ness and control groups in this regard.

3.2. Comparison of the subjective ideal and healthy BMI, body image, and
body dissatisfaction

Table 2 shows a comparison of subjective ideal and healthy BMI,
body image, body dissatisfaction, and experience with weight loss be-
haviors among the three groups. Although actual BMI did not signifi-
cantly differ between the eating disorder tendency and constitutional
thinness groups, subjective ideal and healthy BMIs were lower in the
eating disorder tendency group than in the constitutional thinness group
(subjective ideal: 16.6 + 1.5 kg/m? vs. 17.4 + 1.7 kg/m?; subjective
healthy: 17.8 + 2.0 kg/m? vs. 18.3 + 1.5 kg/m?, respectively). The
control group had higher values for subjective ideal and healthy BMI
compared to the other two groups. The eating disorder tendency group
had more participants who recognized their body shapes as slightly
overweight (11.8 %) than the constitutional thinness group (1.4 %).
Additionally, 35.5 % of the eating disorder tendency group reported
dissatisfaction with their body shape, compared to 18.3 % in the
constitutional thinness group. However, there was no significant dif-
ference in body shape satisfaction between the eating disorder tendency
and control groups. On the CDRS, the eating disorder tendency group
selected a thinner ideal body shape compared to the other two groups,
whereas the constitutional thinness and control groups had similar
preferences. Despite this, the control group reported the highest body
dissatisfaction scores (1.5 & 1.4). The eating disorder tendency group
had a significantly higher dissatisfaction score (0.7 £+ 1.9) than the
constitutional thinness group (—0.1 + 1.4). Participants in the eating
disorder tendency group were also more likely to have attempted weight
loss in the past. Current weight loss behaviors were less common in the
constitutional thinness group compared to the eating disorder tendency
and control groups.

3.3. Comparison of the general health habits and factors predicting
SCOFF positivity

Table 3 shows a comparison of general health habits between the
groups. The eating disorder tendency group had a significantly higher
prevalence of a history of diagnosed anemia (39.8 % vs. 14.6 % in the
constitutional thinness group and 15.9 % in the control group). They
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Table 1
Comparison of background characteristics in 2024 among underweight young
Japanese women with and without eating disorder tendencies, and normal-
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Table 1 (continued)

weight women without eating disorder tendencies.

All (n Underweight Control P-
= 747) . o n= value
Eating Constitutional 435)
disorder thinness
tendency (n=219)
(n=93)
Mean Mean Mean
(SD)or  (SD) or HME;I; GDYor (spyorn
n(%) 1% ° 0
23.6 22.9° 23.5%0 23.9°
Age (years) (3.5) (3.5) (3.4) (3.4) 0.04
Marital status
. 674 394
Single (90.2) 87 (93.5) 193 (88.1) (90.6) 01
. 73 ’
Married ©9.8) 6 (6.5) 26 (11.9) 41 (9.4)
Living situation
234 144
Alone (31.3) 29 (31.2) 61 (27.9) (33.1)
. . 400 222
With guardians (53.5) 53 (57.0) 125 (57.1) 51.0) 06
. 94 58 ’
With a partner 12.6) 8 (8.6) 28 (12.8) (13.3)
19
Others ©@.5) 3(3.2) 5(2.3) 11 (2.5)
Occupation
213 115
Student (28.5) 35 (37.6) 63 (28.8) (26.4)
423 252
Worker (56.6) 44 (47.3) 127 (58.0) (57.9)
1
Housewife (;33) 1(1.1) 3(1.4) 6(1.4) 0.18
80 45
Unemployed 10.7) 13 (14.0) 22 (10.0) (10.3)
21
Others 2.8 0 (0.0) 4(1.8) 17 (3.9)
Education level
< High school 45
graduate (6.0) 7 (7.5) 12 (5.5) 26 (6.0)
High school 208 121
graduate 27.8) 26 (28.0) 61 (27.9) 27.8) 0.98
> High school 494 288
. 1 .
graduate (66.1) 60 (64.5) 46 (66.7) (66.2)
Income ($/year)
433 241
<13,300 (58.0) 61 (65.6) 131 (59.8) (55.4)
290 179
1 — 2! 1.2 2 . .
3,300-40,000 (38.8) 9 (31.2) 82 (37.4) “41.1) 0.57
24
> § R .
>40,000 (3.2) 3(3.2) 6 (2.7) 15 (3.4
Hormone therapy use
598 3442
N 2 . 184* .
o (80.1) 70% (75.3) 84° (84.0) 79.1)
108 N N 60°
Yes 14.5) 217 (22.6) 27%(12.3) (13.8) 0.03
Do not know 41 2% (2.2) 8% (3.7) 317 (7.1)
(5.5)
Menstrual cycle'
397 N . 239°
Regular 62.1) 36" (50.0) 1227 (63.5) 63.7)
126 A b 65°
Irregular 19.7) 22% (30.6) 39" (20.3) 17.3) <0.01
Amenorrhea 23? 0 97 (12.5)  7°(3.6) 3°(0.8)

All (n Underweight Control P-
= = 1
747) Eating Constitutional S;S) vatue
disorder thinness
tendency (n=219)
(n=93)
97 N R 68°
Do not know (15.2) 5% (6.9) 24% (12.5) as.1)
Changes in appetite before menstruation
Yes, each
i 194 110*
1 4 . 1% (23.
prefnenstrua (26.0) 33%(35.5) 51%(23.3) 25.3)
period
Yes, but not 286 " a 159 0.04
every time (38.3) 397 (41.9) 887 (40.2) (36.6)
267 a b 166°
Never (35.7) 217 (22.6) 80° (36.5) (38.2)
Note: Group definitions: “Eating disorder tendency” = underweight with a

positive result on an eating disorder screening; “Constitutional thinness” = un-
derweight with a negative screening result; “Control” = normal weight with a
negative screening result.
For continuous variables, the mean (SD) was calculated using Welch’s ANOVA,
followed by Games-Howell post hoc tests. For categorical variables (%), P-
values were calculated using the chi-squared test with Bonferroni-adjusted post
hoc comparisons.
Superscript letters (3, ®, ©) indicate differences between variables or proportions
at the same grading level among the three groups. If all values within a variable
or proportion are marked with the same superscript letter (e.g., “*), it indicates
no significant differences between groups at that level. Different superscript
letters (e.g., “* vs. “b”) indicate significant differences between the marked
values. $ = U.S. dollars. Income converted from Japanese yen (1 USD =~ 150
JPY).

 Excludes participants undergoing hormone therapy (n = 108).

were also more likely to engage in daily physical activity (51.6 % vs.
30.1 %, 32.4 %), eat before going to bed (35.5 % vs. 16.0 %, 16.3 %),
and consume sweets between meals (31.2 % vs. 18.7 %, 15.2 %). There
were no significant differences between the constitutional thinness and
control groups across any of these items.

The results of the binary logistic regression analyzing general health
habits that predicted eating disorder tendency in underweight women
are shown in Table 4. Factors significantly predictive of eating disorder
tendency included history of anemia (OR = 4.27; 95 % CI: 2.13-8.56),
daily physical activity (OR = 3.46; 95 % CI: 1.78-6.74), and eating
before going to bed (OR = 2.44; 95 % CI: 1.16-5.15).

3.4. Comparison of the most influential factors in achieving the ideal body
shape

When asked about the factors that most influenced their body shape
(Table 5), the most common response in the eating disorder tendency
group was the body shape of famous people, followed by information on
social media, and the body shape and opinions of friends. In the
constitutional thinness group, the most common answer was “nothing in
particular,” followed by the body shape of famous people and “do not
know.” In the control group, the most frequent response was also the
body shape of famous people, followed by “nothing in particular” and
“do not know.” The percentage of respondents selecting “nothing in
particular” was lower in the eating disorder tendency group than in the
other two groups. Conversely, the percentage choosing “the body shape
and opinions of friends” was higher in the eating disorder tendency
group than in the control group.

4. Discussion

This study explored differences between underweight women with
and without eating disorder tendencies, focusing on general health
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Table 2

Comparison of body image, body satisfaction, and weight loss behaviors in 2024
among underweight young Japanese women with and without eating disorder
tendencies, and normal-weight women without eating disorder tendencies.
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Table 3

Comparison of general health habits in 2024 among underweight young Japa-
nese women with and without eating disorder tendencies, and normal-weight
women without eating disorder tendencies.

Underweight Control (n P-
. . = 435) value
Eating Constitutional
disorder thinness (n = 219)
tendency (n =
93)
mean (SD) or mean (SD) or mean (SD)
n (%) n (%) or n (%)
Actual BMI (kg/ 16.8% (1.5) 17.0* (1.7) 20.5° <0.01
m?) (1.5)
Subjective ideal 16.6% (1.9) 17.4° (1.7) 18.96¢ <0.01
BMI (kg/m?) 1.5)
Subjective 17.8 (2.0) 18.3° (1.5) 19.60° <0.01
healthy BMI (1.6)
(kg/m?)
What do you think of your body shape?
Underweight 257 (26.9) 67 (30.6) 9°(2.1) <0.01
Slightly 297 (31.2) 83% (37.9) 50° (11.5)
underweight
Normal 257 (26.9) 65 (29.7) 249°
(57.2)
Slightly 112 (11.8) 3" (1.4) 106°
overweight (24.49)
Overweight 3% (3.2) 1% (0.5) 217 (4.8)

Are you satisfied with your body shape?

Satisfied 14% % (15.1) 52° (23.7) 677 (15.4)  <0.01
Somewhat 37%(39.8) 90? (41.1) 1822
dissatisfied (41.8)
Dissatisfied 33%(35.5) 40° (18.3) 123*
(28.3)
Can’t say either 9% (9.7) 377 (16.9) 63 (14.5)
way
Contour Drawing Rating Scalef
Perceived body 2.9 (1.6) 2.6 (1.2) 4.4°(1.4) <0.01
shape
Ideal body shape  2.1% (1.2) 2.7° (1.3) 2.9°(1.3)  <0.01
Body 0.7 (1.9) -0.1° (1.4) 1.5°(1.4) <0.01
dissatisfaction
Weight loss behaviors
Past 712 (76.3) 79" (36.1) 262°¢ <0.01
(60.2)
Current 51% (54.8) 48> (21.9) 188* <0.01
(43.2)
Note: Group definitions: “Eating disorder tendency” = underweight with a

positive result on an eating disorder screening; “Constitutional thinness” = un-
derweight with a negative screening result; “Control” = normal weight with a
negative screening result.
For continuous variables, the mean (SD) was calculated using Welch’s ANOVA,
followed by Games-Howell post hoc tests. For categorical variables (%), P-
values were calculated using the chi-squared test with Bonferroni-adjusted post
hoc comparisons.
Superscript letters (%, b <) indicate differences between variables or proportions
at the same grading level among the three groups. If all values within a variable
or proportion are marked with the same superscript letter (e.g., “®”), it indicates
no significant differences between groups at that level. Different superscript
letters (e.g., “® vs. “b”) indicate significant differences between the marked
values.

 The greater values indicate greater body dissatisfaction.

habits.

Irregular menstruation and amenorrhea were more prevalent in the
eating disorder tendency group than in the control group in this study.
Amenorrhea is common in anorexia nervosa and is caused by hypo-
thalamic-pituitary—ovarian axis dysfunction as an adaptation to a low-
energy state resulting from starvation (Schorr and Miller, 2017).

Underweight Control P-
. . (n= value
eating Constitutional 435)
disorder thinness
tendency (n (n =219)
=93)
n (%) n (%) n (%)
Have you ever been 37° (39.8) 32° (14.6) 69° <0.01
diagnosed as anemic? (15.9)
Are you currently a 6(8.2) 8(4.3) 13 (3.6) 0.20
heavy smoker? '
Are you in a habit of 21 (22.6) 32 (14.6) 111 0.08
doing exercise to (14.9)
sweat lightly for over
30 min a time, 2 times
weekly, for over a
year?
In your daily life, doyou 482 (51.6) 66" (30.1) 141° <0.01
walk or do any (32.4)
equivalent amount of
physical activity for
more than 1 h a day?
Is your walking speed 37 (39.8) 90 (41.1) 161 0.58
faster than the speed (37.0)
of those of your age
and sex?
Is your eating speed 30 (32.3) 51 (23.3) 111 0.25
quicker than others? (25.5)
Do you eat supper 2 h 332 (35.5) 35" (16.0) 71° <0.01
before bedtime more (16.3)
than 3 times a week?
Do you eat snacks or 29° (31.2) 41° (18.7) 66" <0.01
drink sweet beverages (15.2)
between meals?
Do you skip breakfast 372 (39.8) 64" (29.2) 99® 0.02
more than 3 times a (22.8)
week?
How often do you
drink? (sake, shochu,
beer, wine, whisky, or
brandy, etc.) '
Everyday 4 (5.5) 7 (3.7) 22 (6.0) 0.68
Sometimes 29 (39.7) 64 (34.2) 124
(34.1)
Rarely drink 40 (54.8) 116 (62.0) 218
(59.9)

Note: Group definitions: “Eating disorder tendency” = underweight with a
positive result on an eating disorder screening; “Constitutional thinness” = un-
derweight with a negative screening result; “Control” = normal weight with a
negative screening result.
The P-value was calculated using the chi-squared test with Bonferroni-adjusted
post hoc comparisons.
Superscript letters (%, ®) indicate differences between proportions at the same
grading level among the three groups. If all proportions are marked with the
same superscript letter (e.g., “*”), it indicates no significant differences at that
level. Different letters (e.g., “*” vs. “b”) indicate significant differences between
the marked proportions.

t Eating disorder tendency (n = 73), constitutional thinness (n = 187), and
control (n = 364). This question was asked of those who were older than 20 years
of age.

However, women with constitutional thinness do not have irregular
menstruation, and the levels of their sex hormones, such as estradiol, are
normal (Bailly et al., 2021b). The results of our study support these
findings and suggest that it is important to check for menstrual irregu-
larities and body weight when screening patients for eating disorders.
In this study, although actual BMIs were similar, participants with
eating disorder tendencies perceived lower subjective ideal and healthy
body weights than those with constitutional thinness. They were more
dissatisfied with their body shape. One study reported that patients with
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Table 4
Binary logistic regression predicting eating disorder tendencies in young un-
derweight Japanese women based on general health habit factors in 2024.

Adjusted Odds 95 % CI
Ratio

Have you ever been diagnosed as anemic? 4.27 2.13,
8.56

Are you currently a heavy smoker? 2.41 0.64,
9.01

Are you in a habit of doing exercise to sweat lightly for ~ 0.76 0.32,
over 30 min a time, 2 times weekly, for over a year? 1.79
In your daily life, do you walk or do any equivalent 3.46 1.78,
amount of physical activity for more than 1 h a day? 6.74

Is your walking speed faster than the speed of those of  0.66 0.35,
your age and sex? 1.26
Is your eating speed quicker than others? 1.78 0.89,
3.59

Do you eat supper 2 h before bedtime more than 3 2.44 1.16,
times a week? 5.15
Do you eat snacks or drink sweet beverages between 1.33 0.64,
meals? 2.76
Do you skip breakfast more than 3 times a week? 1.03 0.54,
1.99

How often do you drink? (sake, shochu, beer, wine, 0.89 0.50,
whisky, or brandy, etc.) 1.56

Note: Age was adjusted for in the analysis.

Table 5

Most influential factors for achieving the ideal body shape in 2024 among un-
derweight young Japanese women with and without eating disorder tendencies,
and normal-weight women without eating disorder tendencies.

Underweight Control P-
n = 435 value
eating Constitutional ( )
disorder thinness
tendency (n =219)
(n=93)
n % n % n %
Learned at school 10* 108 307 13.7 49" 113 <0.01

Body shape of famous 228 237 33 15.1 85  18.7
people
Body shape/opinionsof ~ 13* 14 14> 6.4 26° 7.1

friends
Opinions of a partner 5% 5.4 42 1.8 9? 2.4
Opinions of parents 5% 5.4 8 3.7 11* 3.2
Information from TV, 2?2 2.2 13? 5.9 28 5.8
magazines, internet
Social media 16* 172  28* 12.8 53 13
Medical professionals 4 4.3 7? 3.2 67 2.3
Nothing in particular 6° 6.5 47° 215 76> 17.3
Do not know 10% 10.8 327 14.6 86° 17.1
Others 0? 0 3? 1.4 6% 1.2
Note: Group definitions: “Eating disorder tendency” = underweight with a

positive result on an eating disorder screening; “Constitutional thinness” = un-
derweight with a negative screening result; “Control” = normal weight with a
negative screening result.

The P-value was calculated using the chi-squared test with Bonferroni-adjusted
post hoc comparisons.

Superscript letters (%, ®) indicate differences between proportions at the same
grading level among the three groups. If all proportions are marked with the
same superscript letter (e.g., “*”), it indicates no significant differences at that
level. Different letters (e.g., “*” vs. “b”) indicate significant differences between
the marked proportions.

anorexia nervosa perceived their actual body shape as fatter and showed
greater restraint in eating than women with constitutional thinness
(Bang et al., 2020). A study conducted in Japan indicated a positive
correlation between being underweight, aspiration for thinness, expe-
riences related to weight management, and eating disorders (Mase et al.,
2013). Our findings support these results. However, the SCOFF ques-
tionnaire used for screening includes an item asking whether re-
spondents consider themselves overweight, which may have influenced
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the outcomes.

Interestingly, normal-weight women without eating disorder ten-
dencies reported greater body dissatisfaction than underweight women
with such tendencies. Young Japanese women face strong societal
pressure to attain a thinner body ideal, shaped by complex sociocultural
factors. Women’s media often promote the “Cinderella weight,” corre-
sponding to a BMI of 18.0 kg/m2 (lizuka et al., 2023). Therefore, it is
unsurprising that many normal-weight women express dissatisfaction
when measured against such ideals.

In addition to daily physical activity and eating before going to bed, a
history of anemia was a significant predictor of eating disorder tendency
in underweight women in this study. Although exercise and eating
before bed are known to be associated with disordered eating, no pre-
vious study has reported that a history of anemia distinguishes consti-
tutional thinness from eating disorders. Anemia is common in anorexia
nervosa, with a meta-analysis reporting a prevalence of 44.8 % (Salari
et al., 2025). The causes include bone marrow suppression, nutritional
deficiencies, hemolysis, and inflammation (Mamou et al., 2016). In
contrast, one study found no differences in red blood cell parameters
between individuals with anorexia nervosa and those with constitu-
tional thinness (Bang et al., 2020). Although we did not perform blood
tests in this study, our findings suggest that inquiring about a history of
anemia, along with dietary habits, may help distinguish eating disorders
from constitutional thinness.

In this study, the most influential factor affecting ideal body shape in
the eating disorder tendency group was the body shape of famous peo-
ple, whereas “nothing in particular” was the most common in the
constitutional thinness group. The eating disorder tendency group had
fewer respondents selecting “nothing in particular” and more citing “the
body shape and opinions of friends.” These findings suggest that women
with eating disorder tendencies are more likely to compare their body
shape with others and to be influenced by media than those with
constitutional thinness or a healthy weight. A meta-analysis found that
exposure to media images promoting thinness is associated with body
image concerns in women (Grabe et al., 2008). Social media use has also
been identified as a risk factor for eating disorders (Dane and Bhatia,
2023). Increased exposure to appearance-focused content and triggering
material may contribute to the development of eating disorders, beyond
individual vulnerability. Media has been reported as a significant source
of appearance-related pressure among young Japanese women (Ando
et al., 2021). In contrast, research on the influence of body image in
constitutional thinness remains scarce. Our findings suggest that women
with constitutional thinness may be less influenced by media regarding
physical appearance compared to those with eating disorder tendencies.

This study has certain limitations. First, this study was conducted
among women registered with an online survey company, which may
limit the generalizability of the findings. Notably, 31.2 % of participants
were underweight—higher than the national estimate of approximately
20 %—suggesting the sample may differ from the general population.
Second, all variables—including height, weight, lifestyle habits, and
SCOFF responses—were self-reported, introducing potential recall bias
or inaccuracies. Young women often overestimate height and underes-
timate weight, particularly in the context of eating psychopathology
(Meyer et al., 2009). Ideally, actual measurements should be used. Pa-
tients with anorexia nervosa may also underestimate physical activity
(Bezzina et al., 2019), and self-administered questionnaires may over-
estimate the prevalence of mental disorders compared to diagnostic
interviews (Zimmerman, 2024). Moreover, a positive SCOFF result does
not confirm the presence of an eating disorder or indicate its specific
type. Although useful for screening anorexia and bulimia nervosa, the
SCOFF does not detect conditions like avoidant/restrictive food intake
disorder (ARFID), which can cause severe weight loss without body
image disturbance (American Psychiatric Association, 2022). Therefore,
some participants classified as constitutionally thin may have had
ARFID or other undiagnosed disorders. Future research should compare
underweight women with and without a formal diagnosis by a
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psychiatrist. Although individuals with a childbirth history were
excluded, this may have inadvertently removed a specific biological
subgroup, potentially affecting representativeness. Despite these limi-
tations, this is, to our knowledge, the first study to examine differences
between eating disorder tendencies and constitutional thinness in a
general sample of young Japanese women. We also identified predictors
of eating disorder tendencies using general health examination items. As
patients with eating disorders often visit primary care clinics, these
findings highlight the need to equip primary care providers to distin-
guish eating disorder tendencies from constitutional thinness in under-
weight women. Further studies are needed to develop effective
screening methods.

5. Conclusion

Among young underweight Japanese women, a history of anemia-
—along with disordered eating behaviors—was identified as a predictor
of eating disorder tendencies. In primary care, assessing anemia history
may help screen for eating disorders.
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Age was associated with prevalence. (prevalence varied non-linearly with age (quadratic term p<0.001))
年齢は有病率と関連しており、その関係は直線的ではなく、年齢に伴って曲線的に変化していた。
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[Q10] 直近2回の生理に関して、生理前の不快な症状は職場・家族・友人との関係に差しさわりがありますか。
最もあてはまるものを一つお答えください。
不快な症状とは、抑うつ、不安が強い、緊張する、気分に波がある、人と衝突する、疲れやすい、だるい、特定のもの（例えば甘いものなど）が食べたくなる、眠気、乳房やお腹の張り感、むくみなどです。
(n=40000)
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[Q11] そのような不快な症状について、これまでに医療機関を受診したことがありますか。
最もあてはまるものを一つお答えください。
(n=27257)
全体 (27,257) 年齢 10代 (674) 20代 (5,627) 30代 (10,976) 40代 (9,979) 
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N = 4,569
月経困難症がある人（月経困難症スコア　１点以上）


®)

FlET7 o —F ZRAR

TRAEQI-AEEBRIONRGIERA D D ICHEH T, REH

< = RN — N \ ,__I__| —\\/E/\ - . A\
mi=h ) Zy R =2 L T LW 2F D
v TEIBARE] OFZE L=< QLD E "HEELELBELDS
BENIMNEIS TFE (FF) NtLLWD S
FEMNT LMD BRGSO ) v R EM SIS
WERDNNFATERRERELERSI NS MRELEALNTWLT, ZEOLEHFERLLELNS
LRIZ2RICRELZLE bz LIBIZE2RICHEZBVNELEND
LIAT@ERE Li=DY. SERD KK LMD FTDHOEELLEBERE>TWNAMND
EEENLBELAD " ZF D DE (%)
éﬁtHZLLZODIIIIII 15.4 11.8 3QI|
104t (87) I. 20.7 16. 1 3.4

T
304% (1,762) .. - e
404€ (1, 558) .- 11.6 12.7

4.91I3



プレゼンターのノート
プレゼンテーションのノート
全体 (4,201) 年齢（10歳ごと） 10代 (87) 20代 (794) 30代 (1,762) 40代 (1,558) 


FlRT7 v — b~ ZRAE
“REABEQ3-3 AEEICHT L THY \fﬁoﬂ\% (4T-> TUW7-) IHLE(C
N, LX_F@%T TEDEDEBEZ I, iﬁfﬁo’cm%ﬁkﬁﬁ
(LWEOTH) (1=4569)

CINFEALTWS - FALE: (RELTLAEWL - f[E LMo Tz) CHEEEEERELR: (BEEOHE - [ERBEOWRE - E8 - ARG L)
CER (FSYTRMT) TRALHOG T YA MOEREEZE T A VA—RY FTHTY A FOEAEFEST-
CHUSAUBRETEILEEBALL w ) =y OEIEICERE LT
" Z DO L

(%)

£{F (4,569)

104€ (100)

204X (888)

304€ (1, 950)

404X (1,631)



= F1ET7 v —F ZXKAE

RAAEQ3-4 £IEIC T L THY NTIT->T% ({T-oTUo) WLEC
L\T LUIFOHTITERHDEEEZ {TZE 0, E—Eﬁ?’_ﬁofb\%ﬁkﬁ
%GOB;ﬁ%ﬁ%kﬂfm%%wﬁ’ﬁofﬁﬂﬁﬁ(Uto)
n=4569

SAEALTWS - AEALE (TH LTULEL - {4 LM -o7z) CEETEERELE (BEZORE - BEBBEORE - B - ABREE)
CER (RSYTRRT) THEALDOFTYAD FOEHEEE o= A UA—Ry hTH T A FOELEEE 1=
CFUSAVERTEILEFEBAL: w1 =y EEICERE LT

" Z DDA % (%)

£{F (4,569)

104€ (100)

204X (888)

304€ (1, 950)

404X (1,631)



プレゼンターのノート
プレゼンテーションのノート
全体 (4,569) 年齢（10歳ごと） 10代 (100) 20代 (888) 30代 (1,950) 40代 (1,631) 


= BIET7 47—~ ZXAR

RAEQI-ZEIEFIONRAERICH T 2EDTIT> TS ((ToTWL
71) WTHULEIZDWNWT, UTOHTIZTEEZ2HD0AEEEZLILEI N, BET-
Tm5ﬁﬂﬁ$(m<01%)

l'l'

CHAFALTWS - BAFALE B LTOWVEWL - L oT) CHEFEEEREL: (BEFONE - ERFEONE - B - ARG E)
CER (FSYTRET) TRALDOG T YA FOEAEFEST- A VB —=R Y FTHTY AL FOEREZE T

A USAVBETELEFEBALLE w1 =y OREEICER LT

" ZDDF LA E

(%)

£{F (4, 201)

104 (87)

204K (794)

304€ (1,762)

404X (1,558)



プレゼンターのノート
プレゼンテーションのノート
全体 (4,201) 年齢（10歳ごと） 10代 (87) 20代 (794) 30代 (1,762) 40代 (1,558) 
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プレゼンターのノート
プレゼンテーションのノート
全体 (4,201) 年齢（10歳ごと） 10代 (87) 20代 (794) 30代 (1,762) 40代 (1,558) 
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プレゼンターのノート
プレゼンテーションのノート
全体 (4,569) 年齢（10歳ごと） 10代 (100) 20代 (888) 30代 (1,950) 40代 (1,631) 
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プレゼンターのノート
プレゼンテーションのノート
全体 (4,201) 年齢（10歳ごと） 10代 (87) 20代 (794) 30代 (1,762) 40代 (1,558) 





E2m 7 A — b
?ZCE%%E ICINF CEREMEASZ L2 &N NI
n=3,19H

wWETHHETIEES N HETITES S HhFEYHETIEEESREL e YTEESREN
0% 20% 40% 60% 80% 100%

BEORBIHE LD S

SR VAN YS!

EEMEBASZLTUIVWITAWERSsTWVEA S

EEEEE 2T 2B ER LGV D

REFCPRIEADNRZERNT 500



B2l 7 v — b

Ql A= ERICEEEE 22 L1-CldhHH . S8R
L TcuhAanIEl (n=513)

nETHHTIEES N HETIEES S HFUHETIEESEL e HETIEESAEW
0% 20% 40% 60% 80% 100%

BEORBIHE LA D

B AN LA s

Bl L TWcEREECERMDOFHEINELED >Th b

LIZo <@L T, IERDBLS DD >7h b




IR NEERE O FE3 D H N

BRI TRMRS

FIREINE T DENTIE(CR D BIREIEN'®D

FIEIRTHD

FINIRICEIZIEFAETHD

FIROERICE, BERAZEITII TR FEOR(CEZAND T ENGDD

ELEZMRtnT—sHDE S &EN500MTHD

E2m 7 4 — b

REE L O BREEIEDOH D A TOHEH DT XK

(n=3.,708)

. 78.8

I 38.3

B 0.6

L [PERS
BN 18.6

B 13.1

0.0

50.0 100.0
%0


プレゼンターのノート
プレゼンテーションのノート
N = 3708  (中等度以上の月経困難症、n=3,708)
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プレゼンターのノート
プレゼンテーションのノート
年齢が高いと、より医療費を支払う意欲なし 
月経スコアが高いとより医療費を支払う意欲あり 
月経困難症の知識が高いとより医療費を支払う意欲あり 
世帯年収が600万以上の場合より医療費を支払う意欲あり 
北海道や東北、九州地方はより医療費を支払う意欲あり 
(中等度以上の月経困難症、世帯年収の記載があった人、n=2,947)
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プレゼンターのノート
プレゼンテーションのノート
経済的負担については、自己負担が月々1000円までなら64.6％だった。受診に必要な時間が月々1時間以内なら受診する人は71.4％だった。若年ほど経済的時間的負担を、子供がいる人は時間的負担を許容する傾向だった。

月々、平日日中の受診にかかる時間的負担（移動時間、待合時間など含む）がどの程度であれば、受診しますか。�※平日とは、年末年始や祝日を除く、月曜日から金曜日を指します (n=3708)
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				Q6				医療費（検査・投薬料金含む）の自己負担額が対面診療と同じと仮定して、オンライン診療があればあなたは受診するようになりますか？
オンライン診療とは、スマートフォンやタブレット、パソコンなどを使って、自宅やオフィスなどから医師の診察や薬の処方を受ける診療です（以下の図参照）。		TABLE[Q6]

				Q6				医療費（検査・投薬料金含む）の自己負担額が対面診療と同じと仮定して、オンライン診療があればあなたは受診するようになりますか？
オンライン診療とは、スマートフォンやタブレット、パソコンなどを使って、自宅やオフィスなどから医師の診察や薬の処方を受ける診療です（以下の図参照）。		TABLE[Q6]

				Q6				医療費（検査・投薬料金含む）の自己負担額が対面診療と同じと仮定して、オンライン診療があればあなたは受診するようになりますか？
オンライン診療とは、スマートフォンやタブレット、パソコンなどを使って、自宅やオフィスなどから医師の診察や薬の処方を受ける診療です（以下の図参照）。		TABLE[Q6]
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ご自身に関するアンケート



1(Q6)

				Q6

				

				医療費（検査・投薬料金含む）の自己負担額が対面診療と同じと仮定して、オンライン診療があればあなたは受診するようになりますか？
オンライン診療とは、スマートフォンやタブレット、パソコンなどを使って、自宅やオフィスなどから医師の診察や薬の処方を受ける診療です（以下の図参照）。





				









































										オンライン診療があれば受診する		オンライン診療があっても受診しない

								全体																全体																				(%)		

				全体				(3,195)		44.3		55.7								全体				(3,195)

				Q2 時間がないから		とても当てはまる		(756)		53.2		46.8								Q2 時間がないから		とても当てはまる		(756)

						やや当てはまる		(1,311)		46.1		53.9										やや当てはまる		(1,311)

						あまり当てはまらない		(698)		38.3		61.7										あまり当てはまらない		(698)

						全く当てはまらない		(430)		32.8		67.2										全く当てはまらない		(430)





&P	




44.256651017214402	55.743348982785598	

44.256651017214402	53.174603174603199	46.071700991609497	38.252148997134697	32.790697674418603	55.743348982785598	46.825396825396801	53.928299008390503	61.747851002865303	67.209302325581405	

オンライン診療があれば受診する	オンライン診療があっても受診しない	

n = 30 以上



2(Q6)

				Q6

				

				医療費（検査・投薬料金含む）の自己負担額が対面診療と同じと仮定して、オンライン診療があればあなたは受診するようになりますか？
オンライン診療とは、スマートフォンやタブレット、パソコンなどを使って、自宅やオフィスなどから医師の診察や薬の処方を受ける診療です（以下の図参照）。





				









































										オンライン診療があれば受診する		オンライン診療があっても受診しない

								全体																全体																				(%)		

				全体				(3,195)		44.3		55.7								全体				(3,195)

				Q2 医療機関を受診する必要性を感じないから		とても当てはまる		(649)		32.0		68.0								Q2 医療機関を受診する必要性を感じないから		とても当てはまる		(649)

						やや当てはまる		(1,651)		44.3		55.7										やや当てはまる		(1,651)

						あまり当てはまらない		(679)		52.1		47.9										あまり当てはまらない		(679)

						全く当てはまらない		(216)		55.6		44.4										全く当てはまらない		(216)





&P	




44.256651017214402	55.743348982785598	



44.256651017214402	32.049306625577799	44.336765596608103	52.135493372606803	55.5555555555556	

55.743348982785598	67.950693374422201	55.663234403391897	47.864506627393197	44.4444444444444	

オンライン診療があれば受診する	オンライン診療があっても受診しない	

n = 30 以上



3(Q6)

				Q6

				

				医療費（検査・投薬料金含む）の自己負担額が対面診療と同じと仮定して、オンライン診療があればあなたは受診するようになりますか？
オンライン診療とは、スマートフォンやタブレット、パソコンなどを使って、自宅やオフィスなどから医師の診察や薬の処方を受ける診療です（以下の図参照）。





				









































										オンライン診療があれば受診する		オンライン診療があっても受診しない

								全体																全体																				(%)		

				全体				(3,708)		46.9		53.1								全体				(3,708)

				年齢		12才未満		(0)		0.0		0.0								年齢		12才未満		(0)

						12才～19才		(111)		42.3		57.7										12才～19才		(111)

						20才～24才		(275)		53.1		46.9										20才～24才		(275)

						25才～29才		(509)		49.1		50.9										25才～29才		(509)

						30才～34才		(720)		48.3		51.7										30才～34才		(720)

						35才～39才		(800)		44.5		55.5										35才～39才		(800)

						40才～44才		(701)		46.1		53.9										40才～44才		(701)

						45才～49才		(592)		45.4		54.6										45才～49才		(592)

						50才～54才		(0)		0.0		0.0										50才～54才		(0)

						55才～59才		(0)		0.0		0.0										55才～59才		(0)

						60才以上		(0)		0.0		0.0										60才以上		(0)





&P	




46.898597626753002	53.101402373246998	



46.898597626753002	0	42.342342342342299	53.090909090909101	49.115913555992101	48.3333333333333	44.5	46.077032810271	45.4391891891892	0	0	0	

53.101402373246998	0	57.657657657657701	46.909090909090899	50.884086444007899	51.6666666666667	55.5	53.922967189729	54.5608108108108	0	0	0	

オンライン診療があれば受診する	オンライン診療があっても受診しない	

n = 30 以上
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プレゼンターのノート
プレゼンテーションのノート
年齢が上がると時間を使うと回答する人が減少する 
症状が強いと時間を使うとより回答する 
知識を多いと時間を使うとより回答する 
子供がいると時間をつかうとより回答する 

通院時間を使うと回答することに関連する因子

かかる時間を問わず受診しない
Vs
１分以上時間がかかっても受診する
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プレゼンターのノート
プレゼンテーションのノート
Age was associated with prevalence. (prevalence varied non-linearly with age (quadratic term p<0.001))
年齢は有病率と関連しており、その関係は直線的ではなく、年齢に伴って曲線的に変化していた。
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プレゼンターのノート
プレゼンテーションのノート
30271
13695
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プレゼンターのノート
プレゼンテーションのノート
有意差なし
地域
婚姻の有無
子の有無
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プレゼンターのノート
プレゼンテーションのノート
N = 4,569
月経困難症がある人（月経困難症スコア　１点以上）
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プレゼンターのノート
プレゼンテーションのノート
N = 4,569　DysM score 1点以上
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プレゼンターのノート
プレゼンテーションのノート
N = 3708  (中等度以上の月経困難症、n=3,708)
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プレゼンターのノート
プレゼンテーションのノート
（一ヶ月の医療費（検査・投薬料金含む）の自己負担がいくらまでなら受診しますか。(n=3708)

経済的負担については、
自己負担
月々1000円まで　→　64.6％  100-11.6-23.6 = 64.8
月々2000円まで　→　35.2%
無料でも受診しない　→　11.6%

受診に必要な時間が月々1時間以内なら受診する人は71.4％だった。若年ほど経済的時間的負担を、子供がいる人は時間的負担を許容する傾向だった。
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プレゼンターのノート
プレゼンテーションのノート
年齢が高いと、より医療費を支払う意欲なし 
月経スコアが高いとより医療費を支払う意欲あり 
月経困難症の知識が高いとより医療費を支払う意欲あり 
世帯年収が600万以上の場合より医療費を支払う意欲あり 
北海道や東北、九州地方はより医療費を支払う意欲あり 
(中等度以上の月経困難症、世帯年収の記載があった人、n=2,947)
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プレゼンターのノート
プレゼンテーションのノート
経済的負担については、自己負担が月々1000円までなら64.6％だった。受診に必要な時間が月々1時間以内なら受診する人は71.4％だった。若年ほど経済的時間的負担を、子供がいる人は時間的負担を許容する傾向だった。

月々、平日日中の受診にかかる時間的負担（移動時間、待合時間など含む）がどの程度であれば、受診しますか。�※平日とは、年末年始や祝日を除く、月曜日から金曜日を指します (n=3708)
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プレゼンターのノート
プレゼンテーションのノート
年齢が上がると時間を使うと回答する人が減少する 
症状が強いと時間を使うとより回答する 
知識を多いと時間を使うとより回答する 
子供がいると時間をつかうとより回答する 

通院時間を使うと回答することに関連する因子

かかる時間を問わず受診しない
Vs
１分以上時間がかかっても受診する



