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Abstract

Objectives: The aim of this study was to evaluate the effects of local thermal therapy with far-infrared rays (FIR)
on menopausal symptoms and bone mineral density (BMD) in postmenopausal women.

Subjects and methods: A prospective randomized, controlled trial was conducted in female volunteers from
communities in Northern Taiwan. The intervention group (1 =22) received local thermal therapy with the help of
FIR from an FIR emitter, for approximately 20 minutes per day, twice a week, for 20 sessions. They received the
therapy on their backs while lying in a supine position. The control group (1=21) received no treatment. The
primary outcome was the change in the Perceived Perimenopausal Disturbances Scale, designed for the mea-
surement of menopause-related symptoms (MRS) before and after completion of treatment in a 10-week period.
Secondary outcome parameters included serum levels of estradiol (E2) with osteocalcin (OC), and calcaneal
BMD by quantitative ultrasound.

Results: After 10 weeks of intervention, MRS determined by the scale decreased in mean total scores and mean
scores for vasomotor, musculoskeletal, urologic, reproductive, and psychologic domains (p <0.05), except for
reproductive (sexuality-related) symptoms. In the control group, mean total scores and scores of each domain
had no significant difference between baseline and follow-up examination after 10 weeks. There was no sig-
nificant difference between the quantitative ultrasound parameters in the calcaneus, serum E2, and OC levels
either at the baseline or in the changes from the baseline between the intervention and control groups of women
(p>0.05).

Conclusions: Local thermal therapy with FIR results in a significant reduction of MRS in postmenopausal
women. Serum E2, OC levels, and calcaneal BMD showed no significant changes between the two groups. These
results suggest that FIR local thermal therapy may be a potential alternative for the management of postmen-
opausal symptoms.

Introduction effectiveness in reducing menopausal hot flashes,® acupunc-
ture therapies have improved menopause-related symptoms
in recent large-scale studies.*> Acupuncture treatments need

r I THE CONTROVERSY REGARDING the adverse effects and po-
to be performed by specialized practitioners, which is not

tential risks of hormone replacement therapy from Wo-

men’s Health Initiative' and the Million Women Study? has
led to an increased interest in nonhormonal therapies for
managing climacteric symptoms in postmenopausal women.
Among the many approaches of complementary and alter-
native medicine (CAM) used during menopause, acupunc-
ture has gained much attention partly due to it being a
relatively safe treatment modality.”> Although evidence from
previous randomized controlled trials showed inconsistent

suitable for those who need long-term management.® Mox-
ibustion, an alternative to acupuncture, has been shown to be
effective in reducing both the frequency and severity of
menopausal hot flashes.” Moxibustion does not require pen-
etration of the skin and can be self-treating. In clinical practice,
it is advised that moxibustion be conducted by appropriately
trained specialists because of the risk of skin injuries induced
by moxa burning.”® It has been demonstrated that moxibustion
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with a traditional moxa stick produces its potent therapeutic
effects by thermal action, primarily emitting long-wavelength
infrared radiation.®’ In an attempt to search for nonhormonal
strategies in the health care of postmenopausal women, a
prospective study was conducted to examine the effect of local
thermal stimulation by a far-infrared (FIR) emitter.

FIR radiation emits a characteristic wavelength between
5.6 and 1000 um that can be perceived as heat by thermore-
ceptors of the skin.'’ FIR radiation promotes microvascular
blood flow and angiogenesis in animal models.'"'* Repeated
thermal therapy by FIR saunas has been effective in man-
aging cardiovascular disease, relieving chronic pain, and
treating chronic fatigue syndrome.'*'> Acupoint stimulation
with FIR therapy is more effective than heat pads in de-
creasing both stress and fatigue levels in patients undergoing
hemodialysis treatment.'® Enhanced autonomic nervous
system activity was detected in the FIR group of patients,
suggesting that mechanisms other than local thermal effect
might result from the treatment.'®

According to the theory of Traditional Chinese Medicine
(TCM), the human body is regulated by a network called
meridians, through which Qi runs. Qi is classified as Yin and
Yang. Yin represents the Cold, Slow, and passive aspect of
Qi, whereas Yang represents the Hot, Excited, and more ac-
tive aspect of Qi. According to this theory, menopause-
related symptoms are mainly caused by a decline in Kidney
essence, leading to a Yin/Yang imbalance. The treatment
principle in managing these syndromes is to reinforce the
Kidney essence and balance the Yin/Yang.'”'® This can be
achieved by acupuncture, moxibustion, medicated hot com-
press, herb medications, and other interventions.'®

The objectives of the present study were to evaluate the
effectiveness of using FIR in managing the health-related
problems of postmenopausal women by applying local
thermal treatment on the meridians. The primary measure
outcome was the change in the Perceived Perimenopausal
Disturbances Scale designed for the measurement of meno-
pause-related symptoms (MRS), and the secondary outcome
was the impact on bone mineral density (BMD).

Subjects and Methods
Study subjects

All study procedures were approved by the committee at
the National Taipei College of Nursing. A total of 53 female
volunteers were recruited in a health maintenance program
for postmenopausal women from communities in Northern
Taiwan. Women were asked to report any symptoms that
they may have experienced in the past 6 months. They were
also counseled on exercise, diet/weight, calcium intake, and
smoking cessation. The coordinator assessed the eligibility
criteria and obtained written informed consent. Post-
menopausal status was defined as at least 12 months of
spontaneous amenorrhea. Serum follicle-stimulating hormone
and estradiol levels were measured to confirm postmeno-
pausal status. All participants also met the following criteria:
(1) they had not used any hormone therapy for at least 6
months; (2) they were fully conscious; and (3) they were able
to communicate verbally. Exclusion criteria included (1)
dermatological disorders; (2) disturbances of temperature
sensation, such as thermanesthesia; (3) prior history of oo-
phorectomy or hysterectomy; (4) prior cancer and/or tumor
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histories; and (5) current use of drugs or CAM that may
contradict or interfere with measured outcomes. After the
completion of baseline evaluation, participants were assigned
by register code entry on computer to either the intervention
or the control group. The assessors (Shu-Ju Liu and Ying
Chang) were not blinded to the assignment of participants.
The researcher (Li-Wei Chien) who was not involved in the
intervention procedure collected and analyzed the data.

Interventions

Local thermal therapy with far-infrared rays (Bio-
Warm™, Chislehurst, Kent, UK) was used for this study.
The electrified ceramic plates of this emitter generate elec-
tromagnetic waves with wavelengths in the range of 3-25 um
(peak between 5 and 6 um). This device was composed of a
heating pad (45cm in width and 60cm in length), a tem-
perature sensor, and a heat controller. The temperature of the
pad was set at 40°C constantly during the treatment. Parti-
cipants took a supine position on the bed in a quiet and
warm room. Thermal therapy was performed for 20 minutes
twice a week for a total of 20 sessions. The bladder channel
(BL) and the du vessels (DV) are meridians located along the
spine containing many accessible tonification acupoints used
both in acupuncture and moxibustion. Treatment was given
at these points from the cervical spine to the sacrum.

Participants who were allocated to the control group did
not receive any intervention. At the end of the study, those
with no intervention in the control group were offered the
same intervention procedure if they wanted. Outcome
measures including MRS evaluation, BMD, and biochemical
measurement were performed at the initial evaluation and at
the end of the study period of 10 weeks in both groups.

Outcome Measures
Menopause-related symptoms

The pPrimary outcome measurement was MRS, evaluated
by measuring with the Perceived Perimenopausal Dis-
turbances Scale. The scale was designed to measure subjec-
tive perimenopausal and postmenopausal symptoms, and
has been published in previous studies on menopausal
health management.”**' Thirty-eight (38) items with five
main categories of symptoms were measured, namely, va-
somotor (9 items), musculoskeletal (2 items), urologic (5
items), reproductive (9 items), and psychologic symptoms
(14 items). Each item was given a score of 1-4, where a
higher score indicated greater discomfort for perimenopau-
sal symptoms and a stronger influence on daily life. A lower
score indicated less discomfort and slight or zero influence
on daily life. This scale had a Cronbach « of 0.95.

Bone mineral density measurements

Bone density was assessed using a quantitative ultrasound
(QUS). BUA (broadband ultrasound attenuation, a QUS pa-
rameter) was measured in the left calcaneus after application
of gel to the heel using a McCue Cuba Mark II machine
(McCue Ultrasonics, London, UK). The mean of two left heel
measurements, obtained with repositioning, was used. The
coefficient of variation was 3.5%. The BUA output is ex-
pressed both as an absolute value (db/MHz) and, with ref-
erence to the embedded normative data, as a T-score.
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Biochemical measurements

Serum samples were collected after a 10-14-hour fast. To
minimize variability due to diurnal variation, subjects were
instructed to report between 6:00 aAm and 10:00 am for all
visits. The plasma was separated by centrifugation and
stored at —70°C until assayed. Serum estradiol (E2) con-
centration was measured by using a commercially avail-
able RIA kit (Diagnostic Systems Laboratories, TX). The
detection limit of the assay was 5pg/mL. The intra- and
interassay variations ranged from 4% to 8%. Serum osteo-
calcin (OC) was determined by an automated Roche elec-
trochemiluminescence system (Elecsys 2010, Roche Diagnostics,
IN). Coefficient of variation was 5.5%. Serum assay was per-
formed at the end of the study period in a single batch.

Assessment of adverse events

Trial safety was evaluated based on all adverse events
reported during this study. Participants were told to report
adverse events regardless of whether they believed them to
be linked to the FIR treatment.

Statistical analysis

All statistical analyses were based on per-protocol popu-
lation except for the baseline comparisons between groups,
which were based on intent-to-treat population. Normal
distributed continuous variables were expressed as mean=*
standard deviation, and tested with two independent-sample
t tests; Non-normal distributed continuous variables were
expressed as median (interquartile range), and tested with
nonparametric Mann-Whitney U test. In case of mean
score of MRS at baseline and post-treatment within group, if
the scores were normal-distributed at baseline and post-
treatment, paired t test was performed; nonparametric Wil-
coxon signed rank test was performed in all other cases.
Categorical data including marital status, education level,
and vocation were presented as numbers (percent). The as-
sociation between categorical data and group was tested by
7> test except for education level because of the small count
in some cells. Pearson correlation coefficients were deter-
mined to assess the correlations between continuous vari-
ables. Analyses were performed with the SPSS 15.0 software
package (SPSS Inc., Chicago, IL). All statistical assessments
were two-sided, with statistical significance set at 0.05.

Results
Participant flow

Fifty-three (53) women were assessed for eligibility, ex-
cluding 6 due to unsuitability to the study criteria (Fig. 1). Of
the 47 eligible participants, 43 completed the study. One (1)
subject in the intervention group did not complete the
treatment sessions, and 3 subjects in the control group
dropped out due to missed follow-up measurements. No
adverse events were reported regarding the FIR thermal
therapy during the study period.

Demographic data

Baseline characteristics of patients belonging to interven-
tion and control groups were compared. There was no sig-
nificant difference in the age, height, weight, material status,
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53 women assessed for eligibility

by interview

}—{ 6 were not qualified

47 were recruited for the study

Non-blinding

randomized allocation

| I

23 allocated to FIR
treatment, 2 sessions per

24 allocated to control group

with no intervention

week for 10 weeks
I

1 dropped out.
N=1 due to missed

Menopause-related 3 dropped out due

| symptoms evaluation, BMD || to loss of follow-up

treatment sessions and biochemical

measurements at initial visit

and after 10 weeks
r A 4

| 22 analyzed 21 analyzed

FIG. 1. Flow chart displaying distribution of study cohort.
FIR, far-infrared emitter; BMD, bone mineral density.

education level, and vocation between the two groups
(p>0.05, Table 1).

Outcomes
Menopause-related symptoms

The mean scores of MRS for the two groups were com-
pared (Table 2). There were no significant differences in the
six domains of symptoms at baseline between the two
groups (p>0.05). After 10 weeks of intervention, the differ-
ences arising between pre- and post-treatment scores were
compared as well as the change from baseline scores be-
tween the two groups. Change ratio of mean scores, defined
as (score at 10th week — baseline score)/baseline score, de-
creased significantly after 10 weeks of intervention for each
domain, except for reproductive (sexuality-related) symp-
toms. Mean scores for vasomotor symptoms were decreased
more in the intervention group than in the control group
(=0.14£0.17 versus —0.03£0.15, p=0.037), and similar re-
sults were obtained in musculoskeletal symptoms [-0.25
(-0.33, 0.00) versus 0.00 (0.00, 0.00), p=0.006], urologic
symptoms (—0.06+0.19 versus 0.07+£0.23, p=0.046), psycho-
logic symptoms (—0.11+0.13 versus —0.01+£0.14, p=0.019),
and total symptoms (—0.12+0.11 versus 0.04 £0.14, p=0.002).

Bone mineral density and biochemical measurements

The result of BMD and biochemical measurements is
shown in Table 3. T score, BUA, serum E2, and OC at
baseline, and the change from baseline, were not signifi-
cantly different between the two groups (p>0.05). The level
of serum E2 significantly decreased after 10 weeks of inter-
vention in both the intervention and control groups (p <0.05
for both). Figure 2 shows the result of correlation analysis.
There was no significant correlation between BMD and the
biomarkers (p>0.05 for all; Table 4).
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TABLE 1. BASELINE CHARACTERISTICS OF PARTICIPANTS
Intervention Control
Item (n=23) (n=24) p-Value
Age at randomization, year® 57.89 (55.47, 62.35) 57.69 (55.23, 60.93) 0.809
Age at menopause, year” 51.00 (50.00, 52.25) 50.00 (48.00, 51.00) 0.050
Height, cm® 156.61+4.38 156.60+7.11 0.996
Weight, kg® 57.00 (54.75, 63.50) 63.00 (57.00, 71.00) 0.123
Marital status® 0.243
Single® 8 (36.4%) 5 (20.8%)
Married® 14 (63.6%) 19 (79.2%)
Education level! 0.073
Elementary 7 (31.8%) 15 (62.5%)
Middle 13 (59.1%) 6 (25.0%)
College and above 2 (9.1%) 3 (12.5%)
Vocation® 0.887
Housewife 6 (27.3%) 7 (29.2%)
Employed 16 (72.7%) 17 (70.8%)

Data were presented as medium (interquartile range), and compared by Mann-Whitney U test.
PData were presented as mean +standard deviation, and compared by two-sample t test.

“Data were presented as number (%), and compared by y* test.
YIncluding widowed and separated.
Includmg cohabiting.

Data were presented as number (%), and compared by Fisher’s exact test.

Discussion

The efficacy of FIR local thermal therapy in reducing
postmenopausal symptoms was explored based on the the-
ory of TCM. Significant improvements in the vasomotor,
musculoskeletal, urologic, and psychologic domains of MRS
were found in the treatment group of women after 10 weeks
of intervention compared to those with no treatment. The

strength of the present study is the prospective development
of a design to test the feasibility of using an FIR emitter to
deliver a moxibustion-like effect. The impact on the MRS was
detected by using a specific questionnaire for measuring
subjective menopausal symptoms. Biochemical factors and
qualitative ultrasound parameters regarding the BMD
changes in postmenopausal women were also examined
before and after the treatment.

TABLE 2. MENOPAUSE-RELATED SYMPTOMS AT BASELINE AND CHANGE FROM BASELINE IN TOTAL SCORES

Total score

Intervention Control
(n=22) (n=21) p-Value

Vasomotor symptoms

Baseline® 13.41£3.55 12.81+3.47 0.579

Change from baseline® —-0.14+0.17* -0.03+0.15 0.037**
Musculoskeletal symptoms

Baseline” 4.00 (3.00, 5.00) 4.00 (3.00, 4.00) 0.464

Change from baseline® —-0.25 (-0.33, 0.00)* 0.00 (0.00, 0.00) 0.006**
Urologic symptoms

Baseline® 8.45+1.79 8.19+2.27 0.674

Change from baseline® -0.06£0.19 0.07£0.23 0.046**
Reproductive symptoms

Baseline® 11.91£3.07 12.05+£2.78 0.878

Change from baseline® -0.10£0.14 0.12£0.35 0.093
Psychologic symptoms

Baseline 19.50 (17.00, 25.00) 21.00 (18.00, 23.00) 0.659

Change from baseline® -0.11£0.13% -0.01£0.14 0.019**
Total

Baseline” 59.55+13.12 58.19+10.42 0.710

Change from baseline® -0.12+0.11* 0.04+0.14 0.002**

Change from baseline was defined as (score at 10th week — baseline score)/baseline score.

Data were presented as mean *standard deviation, and the difference between the two groups was compared by two-sample f test.
"Data were presented as median (interquartile range), and the difference between the two groups was compared by Mann-Whitney U test.
*p<0.05, statistical significance between pre- and postmeasurement using paired ¢ test or Wilcoxon signed-rank test.
**p <0.05, statistical significance between the two groups using two-sample t test or Mann-Whitney U test.
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TABLE 3. MENOPAUSE-RELATED SYMPTOMS AT BASELINE AND CHANGE FROM BASELINE IN MEAN SCORES
Mean scores
Intervention Control

Domains (n=22) (n=21) p-Value
Vasomotor symptoms

Baseline® 1.49+0.39 1.42+0.39 0.579

Change from baseline® -0.14+0.17% -0.03+0.15 0.037**
Musculoskeletal symptoms

Baseline” 2.00 (1.50, 2.50) 2.00 (1.50, 2.00) 0.464

Change from baseline® —-0.25 (-0.33, 0.00)* 0.00 (0.00, 0.00) 0.006**
Urologic symptoms

Baseline® 1.69+0.36 1.64+0.45 0.674

Change from baseline® -0.06+£0.19 0.07£0.23 0.046**
Reproductive symptoms

Baseline® 1.49+0.38 1.51+0.35 0.878

Change from baseline® —-0.10+0.14 0.12+0.35 0.093
Psychologic symptoms

Baseline 1.39 (1.21, 1.79) 1.50 (1.29, 1.64) 0.659

Change from baseline® -0.11+£0.13* -0.01+0.14 0.019**
Total

Baseline® 1.57+0.35 1.53+0.27 0.710

Change from baseline® -0.12+£0.11% 0.04+0.14 0.002**

Change from baseline was defined as (score at 10th week — baseline score)/baseline score.

“Data were presented as mean*standard deviation, and the difference between the two groups was compared by two-sample f test.
Data were presented as median (interquartile range), and the difference between the two groups was compared by Mann-Whitney U test.
*p<0.05, statistical significance between pre- and postmeasurement using paired ¢ test or Wilcoxon signed-rank test.

**p <0.05, statistical significance between the two groups using two-sample ¢ test or Mann-Whitney U test.

The concept of a meridian system has been considered an
essential theoretical basis for acupuncture and moxibustion
therapy; however, no clear evidence-based data regarding
anatomical and physiologic nature of meridians have been
found.** The sensory phenomenon of propagated sensation
along meridians provides a possible explanation for the na-
ture of acupuncture points.*> Polymodal receptors are thought
to play an important role because they can be activated by
both thermal (moxibustion) and mechanical (acupuncture)
stimuli.” The authors proposed that FIR local thermal stim-
ulation on the meridian might follow the principle of acu-
puncture-moxibustion to exert its therapeutic effect.

Although controversies underlying the mechanisms of
vasomotor symptoms in postmenopausal women still exist,
the general consensus is that they are caused by thermo-
regulatory dysfunction.®**> The regulation of thermoregu-
latory function is very complex, generally believed to involve
three main components: the brain, the internal body cavity,
and the peripheral vasculature.” Dysregulation at one or
more of these sites may result in impaired core-body tem-
perature regulation that presents as exaggerated heat-loss
responses. Acupuncture-moxibustion treatment may alter
neuromodulators such as serotonin and f-endorphin to sta-
bilize the thermoregulatory center in the brain in order to
control vasomotor symptoms.**?” It was speculated that FIR
thermal therapy may also have a local effect on peripheral
circulation in the tissue and muscle. Based on the theory of
moxibustion, Takayama and colleagues demonstrated that
local thermal stimulation, with a heat transfer control device
at the skin of the paraumbilical region, could increase blood
flow in the superior mesentery artery 20 minutes after
stimulation in healthy subjects.”® They suggested that heat
stimulation in the umbilicus area simultaneously stimulated

multiple acupoints related to the intestine.”® It has been
shown that by stimulating somatic afferent fibers in the skin
and related neurons at the spinal cord level, acupuncture
may modulate the central circulatory system to increase
parasympathetic cholinergic activity and induce the subse-
quent hemodynamic changes in internal organs.”’ These re-
sponses are mediated by the autonomic nervous system and,
therefore, are expected to be reflected in heart rate variability
changes.**?! An increase in autonomic nervous system ac-
tivity has been demonstrated in previous studies of FIR
stimulation.'® Tt is possible that through these mechanisms,
local thermal therapy may help postmenopausal women
adapt to different neurochemical levels in thermoregula-
tion.>>? In a similar way, FIR therapy might work through
different physiologic pathways to have an effect on muscu-
loskeletal, urologic, and psychologic symptoms in post-
menopausal women.

Local thermal treatment on the BL and DV meridian re-
gions simultaneously stimulates multiple acupoints related
to the kidney tonifying effect. In particular, Dazhu (BL 11),
Ganshu (BL 18), PiShu (BL-20), Shenshu (BL 23), and Zhishi
(BL 52) have been used in previous trials of acupuncture
treatment for menopausal women under the TCM diagnosis
of Kidney Deficiency.“'”']8 For example, BL 23 is an acupoint
on the BL, located inferior and lateral to the spinous process
of the second lumbar spine, used frequently in the manage-
ment of menopausal hot flashes and osteoporosis.*!”183%34
Acupuncture at BL 23 has been shown to be effective in
promoting bone formation, improving bone architecture,
and reversing osteoporosis in the mice model.*>** These ef-
fects were suggested in relation to some degree of enhance-
ment in the secretion of sex hormone and declining bone
turnover by decreased OC levels.**** There has been no report
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FIG. 2. Correlation analysis between (A) broadband ultrasound attenuation (BUA) and estradiol (E2); (B) T-score and E2;
(C) osteocalcin and E2; (D) BUA and osteocalcin; and (E) T-score and osteocalcin for intervention and control groups (p >0.05

for all).
TABLE 4. BIOMARKERS AT BASELINE AND CHANGE FROM BASELINE
Intervention Control

Items (n=22) (m=21) p-Value
BUA

Baseline® 64.96+12.08 61.24+13.69 0.351

Change from baseline® 0.03 (—3.41, 2.15) —1.20 (-4.70, 1.94) 0.350
T score

Baseline® -1.49+0.73 -1.71+0.83 0.353

Change from baseline” 0.01 (-0.20, 0.14) —0.07 (-0.30, 0.12) 0.349
Serum E2

Baseline® 14.70 (7.96, 17.13) 11.30 (6.99, 16.75) 0473

Change from baseline” —8.03 (—15.58, —4.39)* -8.24 (-11.74, —4.79)* 0.932
Serum osteocalcin

Baseline® 19.20+6.81 21.16+8.31 0.401

Change from baseline® —-0.80 (—-3.98, 1.75) —-0.50 (-2.60, 1.60) 0.971

*Data were presented as mean *standard deviation, and compared by two-sample ¢ test.

"Data were presented as medium (interquartile range), and compared by Mann-Whitney U test.
BUA, broadband ultrasound attenuation; T score, T score of BUA; E2, estradiol.

*p<0.05, statistical significance between pre- and postmeasurement using Wilcoxon signed-rank test.
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in the English literature regarding the effect of acupuncture-
moxibustion treatment for reducing BMD loss. Several studies
in Chinese literature claim that acupuncture-moxibustion
treatment might increase BMD in postmenopausal women by
enhancing sex hormones and biochemical indexes to delay
bone loss.***® The present results did not show a beneficial
effect of meridian thermal stimulation on calcaneal bone
density within a short-term period of 10 weeks. Further
studies at different anatomical sites using different instru-
mentation with a longer period of time might be needed to
examine the effect of acupuncture-moxibustion treatment of
BMD in postmenopausal women. Decreased serum E2 levels
were observed in both groups of women during the period of
10 weeks because they were advised not to take any hormone-
containing medication or food. This observation may explain
why no improvement was found in the reproductive (sexu-
ality-related) symptoms after FIR treatment.

The authors have not applied TCM diagnostic categories
to study the effect of FIR meridian thermal stimulation. It is
recognized that participants who anticipate treatment and/
or placebo effects may encounter changes in their climacteric
symptoms. Because there is still no consensus on the best
way to conduct controlled studies in acupuncture or mox-
ibustion trials,”"” potential bias should be noted in the in-
terpretation of these data. Nevertheless, the authors made
efforts to limit the interaction between practitioner and par-
ticipants by standardizing the procedure of intervention and
outcome measurements. Methodological weaknesses of this
study include unblinded assessments, a smaller sample size,
and lack of concealed randomization. The physiologic effect
of FIR therapy on meridian and nonmeridian acupoints
should be assessed in greater detail by either biophysical or
biochemical approaches. Further studies with larger samples,
possibly including placebo controls and TCM-driven inter-
ventions, are still needed to confirm the local thermal effect
on postmenopausal women.

Conclusions

This study demonstrated that FIR local thermal therapy
resulted in a significant improvement in MRS in postmeno-
pausal women. Thermal therapy had no effect on serum E2
or OC levels, and dose-related calcaneal BMD changes were
not detected. FIR local thermal therapy may be a potential
alternative for the management of menopausal symptoms in
women who are unable to or do not want to receive hormone
replacement therapy.
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