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Background: Unlike traditional East Asian medicine, the necessity of health care services for
cold extremities is yet to be acknowledged in Western medicine. In this study, we aimed to
conduct an epidemiological evaluation of this unremarkable symptom among women in Japan.
Materials and methods: A cross-sectional study was conducted from February 2016 to April
2017, and data of 238 women throughout Japan were analyzed. Questionnaires were used to
examine participants’ demographics, health-related behaviors, health status, and frequency of
subjective symptoms over the past 1 year. The association between cold extremities and other
subjective symptoms was examined by the multiple logistic regression analysis.

Results: The prevalences of mild and severe cold extremities were 49.6% and 35.3%, respec-
tively. Temperature and utilization of health care services were not significantly different by
the severity of cold extremities. The accompanying symptoms that were significantly associ-
ated with the cold extremities were shoulder stiffness, fatigue, low back pain, headache, nasal
congestion, itching, injury, and difficulty hearing. After multiple logistic regression analysis,
low back pain (OR: 4.91) and difficulty hearing (OR: 4.84) kept the significance. Factors related
to cold extremities including mental quality of life, sleep quality, and habitual drinking were
significantly associated with other accompanying symptoms.

Conclusion: Women with cold extremities have various accompanying symptoms and
health-risk behaviors. Symptomatic treatment for cold extremities may not be sufficient, and
comprehensive care would be required.

Keywords: cold extremities, cold hands, Flammer syndrome, vascular dysregulation, patient
stratification, risk factors

Introduction

Cold extremities are perceived as an unremarkable symptom in Western medicine,
and the necessity of health care services for them is not generally considered unless
induced by a specific disease, such as connective tissue disease, peripheral neuropathy,
and hypothyroidism.'? On the contrary, cold extremities are regarded as a trigger for
various diseases in traditional East Asian medicine.!* Women with cold extremities
are known to often have abnormal temperature perception or prolonged skin surface
temperature recovery after mild cold stress.*¢ Arai et al reported that 31.4% of people
living in a Japanese village complained of cold extremities in 2010.” The characteristics
associated with cold extremities are considered to include female gender, younger
age, and low body mass index (BMI).”® According to several qualitative studies, other
symptoms including fatigue, headache, insomnia, and low mental health status are also
assumed to be accompanied with cold extremities.** Although these findings suggest
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that cold extremities are associated with various health
problems, a degree of burden of cold extremities is uncertain.
Population-based epidemiological studies are required.'

Although the necessity of health care services for cold
extremities is yet to be acknowledged, a new concept dealing
with cold extremities was found in Western medicine, that
is, Flammer syndrome.'""* Flammer syndrome describes
the phenotype of people with a predisposition for an altered
reaction of the blood vessels to stimuli like coldness, emo-
tional stress, or hypoxia.'? Flammer syndrome often occurs in
people who are slim, active, and have a low blood pressure but
also experience cold extremities, increased pain sensitivity,
prolonged sleep onset time, and shifted circadian rhythm.'*"
According to Dr Flammer himself, cold extremities are often
striking symptom when shaking hands with patients who are
assumed to have Flammer syndrome.'? Symptoms of patients
with Flammer syndrome seem to be consistent with those
of women with cold extremities in Japan mentioned above.
Nevertheless, uncertainty surrounds the necessity and appro-
priate health care services for women with cold extremities.

In this study, we aimed to conduct an epidemiologi-
cal evaluation of women with cold extremities in Japan.
The degree of burden on health is crucial to whether cold
extremities are considered an issue in women’s health, and
the insufficiency of such information would lead health care
providers and researchers to possibly ignore the importance
of this matter. We hypothesize that a considerable num-
ber of women complain of cold extremities with various
accompanying symptoms and that they do not receive suf-
ficient health care services. This study helps understand the
burden of cold extremities in women’s health and explores
the content of appropriate health care services for women
with cold extremities.

Materials and methods
Study design

A cross-sectional study was conducted in Japan from
February 2016 to April 2017.

Data collection

We enrolled 283 women throughout Japan by public invita-
tion as a part of a governmental project supported by Ministry
of Land, Infrastructure, Transport and Tourism, Japan. The
project offered incentive pay for constructing carbon dioxide
reduction houses with detailed study of the participants’
living environment and their health status. Questionnaires
were sent with instructions for answering the questionnaires,
along with enclosed equipment to measure blood pressure,

pulse rate, and body temperature. An explanatory leaflet
and a consent form of this study were also enclosed, and
we confirmed the participants’ consent with the returned
signed consent forms. An automated blood pressure monitor
and ear thermometer were used.' Participants were asked
to take all measurements in the morning and evening each
day for 2 weeks at home. The questionnaire was answered
only once during that period. Seven women refused to par-
ticipate in the study, and we also could not make contact
with three other women. Therefore, 272 women participated
in the study (96% participation rate). Of these 272 partici-
pants, 34 were eliminated due to having participated in the
study twice during the study period, making errors in more
than half of the measurements of blood pressure, pulse, or
temperature, and being over 70 years of age. Therefore,
we analyzed 238 participants. The questionnaire included
participants’ demographics (age, educational status, marital
status, job status, and annual household income), health-
related behaviors and health status (utilization of health
care services, habitual smoking, habitual drinking, weight,
height, quality of life, and sleep quality), and frequency of
subjective symptoms (cold extremities, shoulder stiffness,
fatigue, low back pain, headache, nasal congestion, itching,
cough and sputum, arthralgia, injury, difficulty hearing,
hives, anorexia, and common cold) over the past 12 months.
(The questionnaire of frequency of subjective symptoms over
the past 12 months was translated into English from Japanese
original version, and it is shown in Table S1.) Quality of
life was measured by the 8-item short-form health survey
(SF-8)." Sleep quality was assessed using the Pittsburgh
sleep quality index (Japanese version).'® The frequency of
subjective symptoms was answered with five options: more
than once a week, more than once a month (but less than twice
aweek), more than once a year (but less than twice a month),
once a year, and never.

Definition

The severity of cold extremities was categorized into three
groups: severe, mild, and none. Severe was defined by feeling
cold extremities more than once a week, mild was more than
once a year (but less than twice a week), and none was less
than twice a year or never feeling cold extremities. The other
symptoms were categorized into two groups: the frequency of
the symptoms occurring more than once a month as presence,
and less than twice a month as absence. Utilization of health
care services was categorized into two groups: with and
without regular use of traditional oriental medical services
such as acupuncture, moxibustion, massage, or judo therapy,
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as well as those of Western medicine. Annual household
income was categorized into two groups: more and less than
4,000,000 yen (around 40,000 US dollars). Educational status
was categorized into two groups: higher and lower degree
than university graduate. Marital status was categorized into
two groups: married and the others. Occupational status was
categorized into two groups: unemployed and the others.
Smoking was categorized into two groups: habitual smoking
and the others. Habitual smoking was defined as smoking
in the previous month and having smoked for >6 months
or over 100 cigarettes. Drinking was categorized into two
groups: habitual drinking and the others. We defined habitual
drinking as drinking sometimes or every day. BMI was
calculated by the height and weight reported by the partici-
pants in the questionnaires. Quality of life and sleep quality
were evaluated following previous studies:'”'® physical
component summary (PCS), mental component summary
(MCS), and global score of sleep quality were calculated
for physical quality of life, mental quality of life, and sleep
quality, respectively. PCS and MCS were measured by the
eight domains of SF-8: general health, physical function-
ing, role-physical, bodily pain, vitality, social functioning,
role-emotional, and mental health. PCS was calculated by
the domains weighted to emphasize general health, physical
functioning, role-physical, and bodily pain. Similarly, MCS
was calculated by the domains weighted to emphasize vital-
ity, social functioning, role-emotional, and mental health.!”
The global score of sleep quality was yielded by the sum of
scores of seven component scores: subjective sleep quality,
sleep latency, sleep duration, habitual sleep efficiency, sleep
disturbances, use of sleeping medication, and daytime dys-
function.’ Higher scores of PCS and MCS indicate better
quality of life. Higher global score of sleep quality, on the
contrary, means poorer sleep quality.

Statistical analysis

With regard to continuous variables (age, BMI, blood pres-
sure, pulse, temperature, physical quality of life, mental
quality of life, and sleep quality), the arithmetical means
were calculated and a trend analysis was conducted on the
severity of cold extremities. Blood pressure, pulse, and body
temperature were divided by the number of days the data
could be obtained. For nominal variables (utilization of health
care services, educational status, marital status, job status,
annual household income, habitual smoking, and habitual
drinking), the proportions of them were calculated and trend
analysis was conducted on the severity of cold extremities.
As a nonparametric test for trend across the severity of cold

extremities, an extension of the Wilcoxon rank sum test
was conducted to explore the association between the cold
extremities and the other symptoms.'’ Then, each associated
symptom was put into a multiple logistic regression model
one by one as an objective variable. The severity of cold
extremities was entered into the model as an explanatory vari-
able, and age and a series of variables that were significantly
associated with cold extremities were used to show potential
confounding associations. Mean systolic blood pressure was
calculated and put into the model. (Diastolic blood pressure
was not included.) ORs were calculated for the presence of
each associated symptom. The reference of the OR of the
severity of cold extremities was mainly the odds of none
group, but the odds of mild group was used as another refer-
ence when there was no participant in none group.

All statistical analyses were conducted using STATA
(version 13.1 for Mac; StataCorp, College Station, Texas, USA).
A P-value of <0.05 was considered as statistically significant.

Results

Of'the 238 participants, mild and severe cold extremities were
found in 118 (49.6%) and 84 (35.3%), respectively. Thirty-six
(15.1%) participants did not complain of cold extremities.

The demographics by the severity of the cold extremi-
ties (none, mild, and severe) are shown in Table 1. There
were no significant differences in age (P=0.20), educational
status (P=0.99), marital status (P=0.06), occupational status
(P=0.98), and annual household income (P=0.26). The age
range was from 22 to 68 years old.

Health-related behaviors and health statuses are shown
in Table 2. Variables significantly related to cold extremities
were habitual drinking (P=0.04), BMI (P=0.048), mental
quality of life (P<<0.01), sleep quality (P=0.03), and systolic
and diastolic blood pressure in the morning (P<<0.01 for
both) and in the evening (P<<0.01 and P=0.02, respectively).
Higher rates of habitual drinking and poorer sleep quality
were associated with worsened severity of the cold extremi-
ties. In contrast, blood pressure, BMI, and mental quality of
life decreased as cold extremities worsened. Utilization of
health care services was not significantly different by the
severity of the cold extremities (P=0.23).

The accompanying symptoms are shown in Table 3. The
significantly associated symptoms with the cold extremities
are as follows: shoulder stiffness (P<<0.01), fatigue (P=0.02),
low back pain (P<<0.01), headache (P<<0.01), nasal conges-
tion (P<<0.01), itching (P=0.047), injury (P<<0.01), and dif-
ficulty hearing (P<<0.01). The presence of these symptoms
tended to increase as cold extremities worsened.
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Table | Characteristics by the severity of cold extremities

Age

Educational status?
Marital status®
Occupational status®

Annual household income*

Total (n=238) | None (n=36) | Mild (n=118) | Severe (n-84) | Pfor trend
Mean (95% Cl)

39.7 (38.6-40.8) | 40.5 (37.343.7) | 40.3 (38.642.0) | 38.5 (36.8-40.8) [ 0.20
Percent (95% CI)

37.9 (31.6-44.5) 353 (19.7-53.5) 39.5 (30.4—49.1) 36.7 (26.1-483) 0.99

96.2 (92.9-98.3) 91.7 (90.4-98.6) 95.8 (90.4-98.6) 98.8 (93.5-100) 0.06

32.4 (26.4-39.0) 21.9 (9.3-40.0) 38.4 (29.4-48.1) 28.4 (18.9-39.5) 0.98

12.9 (8.9-17.9) 17.1 (6.6-33.6) 13.8 (8.1-21.4) 9.9 (4.4-18.5) 026

Notes: *Educational status: graduation from a university or higher was counted. ®Marital status: a status being married was counted. “Occupational status: unemployed status
was counted. “Annual household income: status of <4,000,000 yen (around 40,000 US dollar) was counted.

The results of each multiple logistic regression model are
shown in Table 4. The abovementioned eight significantly
associated symptoms were used as objective variables.
Explanatory variables were the severity of the cold extremi-
ties and a series of other variables (age, BMI, mental quality
of life, sleep quality, systolic blood pressure, and habitual
drinking). These models showed the significant associa-
tions: cold extremities was associated with low back pain
(OR: 4.91 in severe cold extremities, none as the reference)
and difficulty hearing (OR: 4.84 in severe cold extremities,
mild as the reference); age was associated with difficulty
hearing (OR: 1.11); BMI was associated with shoulder
stiffness (OR: 1.16), low back pain (OR: 1.23), and itching
(OR: 1.21); mental quality of life was associated with fatigue
(OR: 0.90); sleep quality was associated with low back pain

(OR: 1.18) and headache (OR: 1.30); habitual drinking was
associated with headache (OR: 3.02).

Discussion

In this study, we described the relationships between the
cold extremities and health-related behaviors, health status,
and accompanying symptoms. Women with cold extremi-
ties tended to have lower blood pressure, lower BMI, lower
mental quality of life, lower sleep quality, and more habitual
drinking. They also had various accompanying symptoms
including shoulder stiffness, fatigue, low back pain, head-
ache, nasal congestion, itching, difficulty hearing, and injury.
Of these signs and symptoms, lower blood pressure, lower
BMI, shoulder stiffness, low back pain, headache, difficulty
hearing, and injury have already been mentioned in previous

Table 2 Health-related behaviors and health status by the severity of cold extremities

Total (n=238) None (n=36) Mild (n=118) Severe (n=84) P for trend
Percent (95% ClI)
Utilization of health care services 21.3 (15.9-27.6) 16.1 (5.5-33.7) 20.0 (12.2-28.9) 25.7 (16.2-37.2) 0.23
Habitual smoking® 1.3 (1.8-7.5) 2.9 (0.1-15.3) 3.6 (1.0-8.9) 5.1 (1.4-12.5) 0.55
Habitual drinking® 32.8 (26.8-39.2) 22.9 (10.4-40.1) 29.9 (21.8-39.4) 41.0 (30.3-52.3) 0.04
Mean (95% Cl)
BMI 20.5 (20.1-20.8) 21.1 (20.1-22.2) 20.7 (20.2-21.2) 19.9 (19.5-20.3) 0.048
Physical quality of lifec 49.2 (48.3-50.1) 50.8 (48.9-52.7) 48.4 (47.0-49.9) 49.5 (48.1-50.9) 0.51
Mental quality of life? 46.5 (45.6-47.3) 48.0 (45.5-50.5) 47.3 (46.2-48.4) 44.6 (43.0-46.3) <0.0l
Sleep quality® 6.1 (5.8-6.5) 4.8 (3.8-5.7) 6.4 (5.9-7.0) 6.3 (5.8-6.9) 0.03
Morning
Systolic blood pressure (mmHg) L7 (1104-113.1) [ 1144 (111.2-117.6) | 113.0(I11.0-115.1) | 108.8 (106.8-110.8) | <0.0l
Diastolic blood pressure (mmHg) | 69.5 (68.6-70.5) 71.1 (68.6-73.5) 70.5 (69.1-71.9) 67.5 (66.1-68.9) <0.01
Pulse (per minute) 70.6 (69.8-71.4) 71.8 (69.5-74.1) 70.7 (69.4-71.9) 70.0 (68.8-71.1) 0.14
Temperature (°C) 36.1 (36.0-36.1) 36.0 (35.9-36.1) 36.0 (36.0-36.1) 36.1 (36.0-36.2) 0.16
Evening
Systolic blood pressure (mmHg) 110.1 (108.8-111.3) | 112.0 (108.9—-115.2) | I111.4(109.6-113.3) | 107.3 (105.4-109.2) | <0.0l
Diastolic blood pressure (mmHg) | 66.7 (65.8-67.6) 67.2 (64.8-69.6) 67.8 (66.4-69.1) 64.9 (63.6-66.2) 0.02
Pulse (per minute) 71.1 (70.2-72.0) 71.7 (69.1-74.2) 71.6 (70.3-73.0) 70.1 (68.8-71.3) 0.14
Temperature (°C) 36.1 (36.1-36.1) 36.0 (35.9-36.1) 36.1 (36.0-36.2) 36.1 (36.1-36.2) 0.14

Notes: *Habitual smoking was smoking within the last month and having smoked for >6 months or over 100 cigarettes. "Habitual drinking did not include those who never
drink. Physical quality of life was calculated by a formula of the physical component summary of 8-item short-form health survey (SF-8). Higher scores indicate better physical
quality of life. ‘Mental quality of life was calculated by a formula of the mental component summary of SF-8. Higher scores indicate better mental quality of life. “Sleep quality
was measured by Pittsburgh sleep quality index (Japanese version). Higher scores indicate poorer sleep quality.

Abbreviation: BMI, body mass index.
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Table 3 Accompanying symptoms by the severity of cold extremities

Total (n=238) None (n=36) Mild (n=118) Severe (n=84) P for trend

Percent (95% ClI)
Shoulder stiffness 65.0 (58.5-71.0) 52.8 (35.5-70.0) 59.3 (49.9-68.3) 78.3 (67.9-86.6) <0.01
Fatigue 47.0 (40.5-53.6) 29.4 (15.1-47.5) 46.6 (37.2-56.0) 54.8 (43.5-65.7) 0.02
Low back pain 44.1 (37.7-50.7) 16.7 (6.4-32.8) 44.1 (34.9-53.5) 60.0 (44.7-66.8) <0.01
Headache 28.7 (23.0-34.9) 1.1 (3.1-26.1) 28.2 (20.3-37.3) 36.9 (26.6-48.1) <0.0l
Nasal congestion 28.7 (23.0-34.9) 222 (10.1-39.2) 21.2 (142-29.7) 42.2 (31.4-53.5) <0.01
Itching 12.6 (8.7-17.5) 5.6 (0.7-18.7) 11.0 (6.0-18.1) 17.9 (10.4-27.7) 0.047
Cough or sputum 10.9 (7.3-15.6) 8.3 (1.8-22.5) 9.3 (4.7-16.1) 14.3 (7.6-23.6) 0.25
Arthralgia 10.5 (6.9-15.1) 5.6 (6.8-18.7) 8.5 (4.1-15.0) 15.5 (8.5-25.0) 0.07
Injury 8.8 (5.5-13.2) 5.6 (6.8-18.7) 3.4 (0.9-8.5) 17.9 (10.4-27.7) <0.01
Difficulty hearing 6.3 (3.6-10.2) 0 4.2 (1.4-9.6) 11.9 (5.9-20.8) <0.0l
Hives 5.9 (3.3-9.7) 5.6 (0.7-18.7) 5.1 (1.9-10.7) 7.1 (2.7-14.9) 0.64
Anorexia 4.7 (2.3-82) 5.7 (0.7-19.2) 3.4 (0.9-8.5) 5.9 (2.0-13.3) 0.75
Common cold 3.8 (1.8-7.1) 2.8 (0.1-14.5) 3.4 (0.9-8.5) 4.8 (1.3-11.9) 0.55

studies regarding Flammer syndrome,'"'> and these symptoms
were more likely to occur as cold extremities worsened.
Although prolonged sleep onset and shifted circadian rhythm
have been mentioned before, mental quality of life, sleep
quality, and drinking habit in women with cold extremities
have not been well investigated. Lower mental quality of life,
poor sleep quality, and alcohol consumption are thought to
be the signs of mental illness including depression.?*2* The
studies for understanding mental health in women with cold
extremities should be warranted. The utilization of health
care services, on the contrary, was around 20% and not sig-
nificantly different by the severity of the cold extremities. In
addition, due to the high specialization in the currently orga-
nized medical care, individual specialists do not always obtain
the entire patient history of those assumed to have Flammer
syndrome.?' Consequently, the patients are often left feeling
that the different complaints represent different diseases or
at least different predispositions.?* Therefore, women with
cold extremities may have unmet needs regarding treatment
for cold extremities as well as the accompanying symptoms.
More research for understanding such women’s perception
to current health care services and developing the effective
care to them should not be disregarded.

To improve the quality of such services, symptomatic
treatment for cold extremities may not be sufficient. As
reported in this study, women with cold extremities may
have many accompanying symptoms that were in line with
previous studies.?*?” Therefore, medical history taking into
consideration other potential accompanying symptoms
would lead to improve their satisfaction with personal-
ized health care services. In addition, checking underlying
diseases and health-risk behaviors should not be omitted.
Many suspicious latent diseases have been pointed out in

previous studies, including chronic rhinitis, gastroduode-
nal ulcer, chronic gastritis, sudden hearing loss, thyroid
dysfunction, and ocular diseases such as normal tension
glaucoma.'#?° As health-risk behaviors, we showed that sleep
quality of women with cold extremities was poor and they
have more habitual drinking. Sleep disturbance is known as
a risk factor for infectious diseases, several major medical
illnesses including cardiovascular disease and cancer, and
the incidence of depression.?® The harmful use of alcohol
is a causal factor in >200 diseases and injury conditions,
including mental and behavioral disorders.” Screening for
potential accompanying symptoms, underlying diseases, and
health-risk behaviors is recommended in the clinical setting.

To acknowledge and promote health in women with
cold extremities effectively, employing prospective studies
to understand the causal relationships around cold extremi-
ties are necessary. A multiple logistic regression analysis
showed that cold extremities were significantly associated
with symptoms including low back pain and difficulty hear-
ing. One possibility is that there is fundamental common
disorder in cold extremities and these symptoms. Well-
known assumed pathologies of Flammer syndrome are local
and systemic hypoxia, as well as oxidative stress caused by
vascular dysregulation.?* The functional link between these
effects, chronic inflammation, and delayed wound healing
might play a role in developing these symptoms, though
the studies are needed.?>3%3! In this case, drastic treatment
for vascular dysregulation would be effective. Another
possibility is that there is causal relationship between cold
extremities and these symptoms. In this case, treatment
for the cause (either cold extremities or these symptoms)
would improve the patients’ health. In addition, fatigue
was significantly associated with lower mental quality of
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Notes: *Mental quality of life was calculated by a formula of the mental component summary of 8-item short-form health survey (SF-8). Higher scores indicate better mental quality of life. *Sleep quality was measured by Pittsburgh sleep

quality index (Japanese version). Higher scores indicate poorer sleep quality. ‘Habitual drinking did not include those who never drink. *P<0.05, and **P<<0.01. Numbers in parentheses are 95% Cls of ORs.

Abbreviation: BMI, body mass index.

life, which was negatively related to cold extremities (P for
trend: <0.01). Similarly, headache was significantly associ-
ated with low sleep quality and habitual drinking, which were
positively related to cold extremities ([P for trend: 0.03] and
[P for trend: 0.04], respectively). Although the relationships
among these factors are complicated, understanding the
relationships among these factors is essential to determine
whether managements of mental health, sleep quality, or
alcohol consumption are effective interventions to improve
cold extremities or improving cold extremities ameliorates
fatigue and headache indirectly. Further studies are required.
There are several strengths in this study. First, this epi-
demiological evaluation was conducted in a general field
unlike most previous studies that were carried out in clinical
settings.!**?7 In these previous studies, the prevalence of cold
extremities was from 48% to 66%. In this study, in contrast,
the prevalence of mild or severe cold extremities was 85%.
Although more studies are needed, it is reasonable to state
that the difference in study fields (clinical setting or general
field) contributes to the different prevalence. As previously
mentioned, women with cold extremities in a general field
may have unmet needs by the current health care services,
which is supposed to keep themselves away from clinical set-
ting. This study could add a value highlighting the burden of
cold extremities on women’s health in a general field. Second,
we investigated health-related behaviors, sleep quality, men-
tal health, and common symptoms. This information helps in
understanding the epidemiological features of women with
cold extremities in detail. Third, consistency with previous
studies has reinforced the validity of our findings. Women
who have cold extremities are known to have lower levels
of blood pressure, BMI, and sleep quality than healthy
people.*™ These tendencies were also found in this study.
This study contains several limitations. We have exam-
ined only women but not men with cold extremities. Although
Flammer syndrome occurs in both men and women,'? the
prevalence of cold extremities in men was from 22% to
39% in previous studies.'?* Considering the huge difference
between the prevalence in men and women, different findings
would be found in men. In addition, low statistical power due
to small sample size made the interpretation of results dif-
ficult. For example, the multiple logistic regression analysis
showed no significant association between the explanatory
variables and symptoms such as nasal congestion and injury.
Shoulder stiffness and itching were significantly associated
with BMI only; however, women with cold extremities tended
to have a lower BMI. Investigation of relationship among
these variables in detail requires more statistical power.
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In addition, because we conducted a cross-sectional study,
causal relationships were not examined. The influence of
sampling bias could not be denied.

Conclusion

In this study, we described the epidemiological features
of women with cold extremities in Japan. Women with
cold extremities have various accompanying symptoms
and health-risk behaviors. Symptomatic treatment for cold
extremities may not be sufficient, and comprehensive care
including medical history taking into consideration other
potential accompanying symptoms, and screening for
potential accompanying symptoms, underlying diseases,
and health-risk behaviors are required to improve the overall
quality of women’s health care. In addition, the studies for
understanding mental health in women with cold extremi-
ties, the perception of the current health care services, and
developing effective care are warranted.
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Supplementary material

Table S1 The questionnaire on the frequency of subjective symptoms over the past |2 months (Translated into English from Japanese
original version)

Please check the frequency of each symptom over the past 12 months
More than once a More than once a More than once a Once a year Never
week month year
Cold extremities m
Shoulder stiffness 1
Fatigue 1
Low back pain m
Headache 1
Nasal congestion m
Itching m
Cough and sputum m
Arthralgia 1
Injury Il
Difficulty hearing I
Hives 1
Anorexia m
Common cold 1
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