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DO FAR-INFRARED SAUNAS HAVE CARDIOVASCULAR BENEFITS
IN PEOPLE WITH TYPE II DIABETES MELLITIS?
ABSTRACT:
OBJECTIVES:
To determine if far-infrared saunas have a beneficial effect on
cardiovascular health in those with type II Diabetes.
DESIGN:
Sequential, longitudinal interrupted time series design study.
SETTING:
Fraser Lake BC. A rural community located 165 KM west of Prince George.
PARTICIPANTS:
Type II Diabetes from the Fraser Lake Community Health Center. 165
people were invited, 22 people signed up and 15 people completed the study.
INTERVENTIONS:
20 minute, thrice-weekly infrared sauna sessions, over a period of three
months.
MAIN OUTCOME MEASURES:
Weight, height, waist circumference, blood pressure (BPtru), HbgA1c,
fasting blood glucose and cholesterol profile. Baseline study parameters
were measured within one week prior to commencing sauna sessions. Post
intervention measurements were collected between 1 and 3 days after the
last sauna session.
RESULTS:
Mean systolic blood pressure decreased by 6.4 mmHg (124.3+-12.4 vs
117.9+-14.9, p=0.05, CI 0.01 to12.71 mmHg). There was a trend towards
decreased waist circumference (115.0+-13.4 vs 112.7+-11.9, p=0.09, CI –
0.4 to 5.1 cm). There was also a trend towards a worsened cholesterol ratio
(4.2+-0.9 vs 4.4+-0.9, p=0.054, CI 0.411 to 0.004). All other measurements
did not change.
CONCLUSION:
We conclude that infrared sauna use maybe beneficial for lowering blood
pressure and decreasing waist circumference but is not effective for lowering
fasting blood sugar, HgA1c, cholesterol or triglyceride levels. Uptake of
infrared saunas use is greater than the uptake of other lifestyle interventions.
Keywords: infrared sauna, hypertension, weight loss, cholesterol.
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“The health consequences of obesity, diabetes and cardiovascular disease
will overwhelm and cripple our health care system unless the current trend is
stopped”(1). As the risk of coronary heart disease increases with multiple
risk factors, reducing multiple risk factors may have a synergistic effect in
the prevention or treatment of cardiovascular disease (2).
Manufactures of far-infrared saunas (FIRS) claim numerous health benefits
including: “weight loss, improving cardiovascular health, normalizing blood
pressure, removing cholesterol and reducing pain, stress and fatigue” (3). If
FIRS improve multiple risk factors, then their benefit in reducing
cardiovascular disease could be significant. Although FIRS are advertised in
publications targeting Canadian Physicians (3) the evidence to support such
claims is limited (4,5,6,7,8,9,10,11,12,13).
Diabetes is a major risk factor for cardiovascular disease (14,15). However
there is no published research examining the effects of infrared sauna use in
diabetics. The proposed study will address this question and overcomes the
pitfalls of the prior studies by having a larger sample size, longer study
duration and using validated measurement tools.
As such, this study is of importance to those currently suffering from diabetes or cardiovascular disease. The implications will be of significant
interest to health care providers, patients, manufactures, regulatory agencies
and consumers.
The purpose of this study is
To determine if far-infrared saunas have a beneficial effect on
cardiovascular health in those with Type II Diabetes.
METHODS:
DESIGN: We employed a sequential, longitudinal interrupted time series
cohort study.
INTERVENTON: We studied a CSA approved Sunlight Armana 3 person
infrared sauna, in accordance with the manufactures instructions. Subjects
were asked to attend 20-minute sauna sessions, three times a week over a 3month period.
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MEASUREMENTS: To determine if far-infrared saunas have beneficial
effects on cardiovascular health, we measured: height, weight, waist and hip
circumference, blood pressure, HbgA1c, fasting glucose and fasting lipid
profile. Blood pressure was measured using the BPTru – 5 measurements
taken 2 minutes apart. This has been shown to have similar accuracy as a 24hour ambulatory blood pressure (16,17,18).
Baseline measurements were taken with-in one week prior to starting sauna
sessions and post-intervention measurements were taken between 1 and 3
days after the last sauna session.
The study period ran over the winter of 2007-2008.
Subjects were asked to refrain from modifying their current exercise routine,
to refrain from starting any new ‘diets’ or herbal medications and to review
any new prescription meds with the Principle Investigator. An exercise
routine and medication review was conducted during the baseline and
follow-up interviews.
INCLUSION CRITERIA: Type II diabetic patients from the Fraser Lake
Community Health Centre were invited to participate in this study.
EXCLUSION CRITERIA: See table 1.
STATISTICAL ANALYSIS: The UBC Statistical Department conducted
the statistical analysis. A value of p<0.05 was considered statistically
significant. Due to the smaller sample size our statistician advised to include
finds with a p<0.10 as possibly significant.
ETHICS: Both the University of British Columbia and the Northern Health
Authority Ethics Review Boards have approved this study.
FINDINGS:
The results are summarized in Table 2.
Blood pressure decreased by 6.4 mmHg (124.3+-12.4 vs 117.9+-14.9,
p=0.05, CI 0.01 to12.71 mmHg). There was a trend towards decreased waist
circumference by 2.33 cm (115.0+-13.4 vs 112.7+-11.9, p=0.09, CI –0.4 to
5.1 cm). There was also a trend towards a worsened cholesterol ratio by 0.2
mM (4.2+-0.9 vs 4.4+-0.9, p=0.054, CI 0.411 to 0.004). Weight, fasting
blood glucose, cholesterol and triglyceride levels did not change.
Quality Assurance: Baseline screening revealed one person with a BP
>160/90, HgbA1c >9.0 or a Cholesterol/HDL ratio >7.0. She was referred to
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her Family Physician and removed from the formal study, as initiation of
pharmacological treatment would invalidate our findings.
Those who made changes to their physical activity, diet, OTC/herbal
supplements or medication prescriptions throughout the 3-month study
period were excluded from the analysis. Accordingly, improvements among
study subjects in blood pressure, and possibly weight and waist
circumference, cannot be attributed to changes in exercise, food, OTC/herbal
supplements or medications.
Adverse Events: There were no adverse events. Specifically there were no
reported symptoms suggestive of pre-syncope, heat rash, heat exhaustion or
heat stroke.
Participant attenuation: see table 3. Letters of invitation were sent out to our
diabetic population (167 people). 38 subjects expressed interest in
participating. 22 subjects signed up and completed the baseline
measurements. 2 were excluded, leaving 20 to participate in the formal
study. All 20 began the study, 15 (75%) completed the study. Of the 5 who
did not complete the study, one was lost to follow-up, two cited time
commitment factors, and the other two were a husband/wife who cited
transportation and mobility problems.
DISCUSSION:
The purpose of this study was to measure the effects of infrared saunas on
cardiovascular health and quality of life. This study represents an
improvement from previously published studies in that it has a larger sample
size (4,7,8,13) and substantially longer duration (4,5,6,8,9,10,11,12,13).
Post intervention measurements were taken at least 24 hours after the last
session, allowing sufficient time for re-hydration.
Another important difference is that our study did not rely on inpatients as
subjects. While this was associated with a lower completion rate, it was
more discerning of the real-world uptake of sauna use as a therapeutic
lifestyle intervention. As such, this study has the advantage of examining
generalizable compliance/adherence rates of infrared sauna use. The
completion rate of 75% is significantly better than one would expect to see
regarding the successful uptake of lifestyle change in diabetics (19).
Effective lifestyle modifications that have high patient uptake are key to
preventing and treating the current epidemic of lifestyle induced chronic
disease (20,21). Infrared sauna may be a novel therapeutic intervention in
this regard.
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Blood pressure control is the single most important risk reduction strategy
for patients with type II diabetes (22,23,24). Infrared sauna use is beneficial
for lowering blood pressure. The clinical relevance of lowering systolic
blood pressure by 6.4 mmHg is clinically significant and well documented
(22,23,24,25,26,27,28,29). As such, regular use of an infrared sauna may
serve as a useful non-pharmacological adjunct in treating hypertension.
Up to 90% of type II diabetics are overweight (30). Obesity is a national and
global epidemic and is a leading cause of morbidity and mortality
(31,32,33,34). Infrared sauna use may reduce waist circumference. The
clinical relevance of lowering waist circumference imparts significant
benefits to those with obesity, diabetes, hypertension, coronary artery
disease, hyperlipidema, obstructive sleep apnea, arthritis, metabolic
syndrome and polycystic ovarian syndrome (25,31,33,35,36,37,38,39,40).
Our results suggest that, in our study population, infrared sauna treatment is
not effective for lowering weight, HbgA1c, fasting blood glucose,
cholesterol or triglyceride levels. This strengthens the conclusions of
previous studies which have also have found no effect on cholesterol or
triglyceride levels and clarifies those which have given conflicting results
regarding changes in weight, blood pressure and fasting glucose
(8,9,10,11,12). It should be noted that all our subjects were on a statin
during the study. As such their cholesterol levels were already lowered
pharmaceutically. As such the results of this study regarding cholesterol
reduction cannot be extended to those not on a statin.
Limitations:
This study is not a randomized, blinded, placebo controlled trial. In studies
examining sauna therapy it would not be possible to have a blinded placebo
control group. Randomization was not a possibility given our sample size.
We therefore chose the sequential, longitudinal interrupted time series
cohort design as it has the unique advantage of allowing subjects to serve as
their own controls, thereby ensuring perfectly matched groups and allowing
all subjects to participate in the intervention. This design is well suited to
small and remote centers, where subject recruitment is a significant barrier
to research.
A potential disadvantage of sequential, longitudinal interrupted time series
design studies is the presence of confounding variables that may affect the
study population. For example, weight and blood pressure have a tendency
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to increase over the winter months (41,42). This would have a negative
confounding impact on our data, leaving the impression that sauna therapy
was less effective than it truly was. Likewise, it strengthens the validity of
our positive findings.
This study is limited by a small sample size and relatively short duration.
Nevertheless, our study represents an improvement over the majority of
previously published studies. Our study had the advantage of having a larger
sample size (4,7,8,13) and/or a substantially longer duration
(4,5,6,8,9,10,11,12,13). In fact this study is the largest/longest study to date.
CONCLUSION:
Our results suggest that infrared sauna use lowers blood pressure and waist
circumference. It does not seem to lower weight, fasting blood sugar,
cholesterol, or triglycerides. For these outcomes, larger studies are needed.
Such studies may want to focus on subjects with cardiovascular risk factors
such as hypertension, dyslipidemia, diabetes or obesity.
This study is the first to examine compliance/adherence rates of infrared
sauna use in an ambulatory population. We found that the uptake of infrared
saunas use is greater than the uptake of the standard lifestyle interventions.
The combination of favorable compliance/adherence as well as effectiveness
in improving blood pressure and waist circumference makes infrared sauna
therapy an attractive lifestyle option.
This study is an improvement from previously published studies in that: it
has the largest sample size and/or longest duration than any study to date;
post intervention measurements were taken at least 24 hours after the last
session, allowing sufficient time for re-hydration and; the use of validated,
internationally recognized measurement tools.
This study is of importance to those currently suffering from diabetes,
hypertension, obesity, high cholesterol or cardiovascular disease. The
implications may be of significant interest to health care providers, patients,
manufactures, regulatory agencies and consumers.
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Table 1: Contraindications.
ABSOLULTE CONTRAINDICATIONS:
a) Anhydrosis.
b) Inability to fit into sauna: although this is a three-person sauna, the door is
relatively small (63.5 cm, 25”) so some of our more obese patients may not
be able to enter.
c) Communicable skin disease.
d) Pregnancy. Although far-infrared treatment is not harmful to the
pregnancy (16,17,18), the weight gain and blood pressure changes
experienced during pregnancy would invalidate the results of the study.
e) Unstable angina, recent myocardial infarction (30 days) and severe aortic
stenosis.
f) Medications via a patch delivery system (such as nicotine, fentanyl,
nitroglycerine or contraceptive patches) – the increased temperature may
cause an increased rate of delivery from the patch, leading to unwanted side
effects.
g) Any illness causing a fever.
h) Newly discovered or currently uncontrolled diabetes, hypertension or
hypercholesterolemia necessitating medical treatment.
i) If baseline screening finds anyone with a BP >160/90, A1c>9.0 or a
Cholesterol/HDL ratio >7.0, they will be referred to their Family Physician
and removed from the study as initiation of pharmacological treatment may
invalidate our findings. (They will have the option of continuing to use the
sauna for the duration of the study if they so choose – however we would not
collect further data from them as it may invalidate our results.)
RELATIVE CONTRAINDICATIONS:
a) Medications that may impair sweating (such as B-blockers and anticholinergics).
b) Medical conditions that may impair sweating (such as Parkinson’s
Disease, Multiple Sclerosis, CNS tumors, or Autonomic Neuropathies).
c) Claustrophobia – although one is never fully covered by the sauna: the
subjects’ head can remain out of the sauna for the duration of treatment.
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Table 2: Findings.
Measurement
Systolic Blood Pressure -pre
(mmHg)
-post
Diastolic Blood Pressure-pre
(mmHg))
-post
Pulse
-pre
-post
Fasting Blood Glucose -pre
(mmol/l)
-post
HgbA1c
-pre
-post
Fasting Cholesterol Ratio-pre
-post
Fasting Triglycerides -pre
(mmol/l)
-post
Waist Circumference -pre
(cm)
-post
Weight
-pre
(Kg)
-post
Body Mass Index (BMI) -pre
-post

Mean
124
117
74
71
71
68
7.4
7.5
6.7
6.7
4.18
4.38
2.05
2.02
115
113
98.7
99.5
35.1
35.5

Standard Deviation
12.4
14.9
8.9
9.9
13.2
8.0
1.9
1.7
0.7
0.8
0.9
0.9
0.8
0.8
13.4
11.9
18.0
17.9
7.2
7.5

Mean Improvement p-value 95% Confidance Interval
6.4
0.050* 0.01 to 12.7
2.6

0.32

-2.8 to 7.9

3.0

0.49

-6.3 to 12.3

-0.2

0.63

-0.94 to 0.59

0.0

0.92

-0.32 to 0.30

-0.2

0.054* -0.41 to 0.00

0.04

0.82

2.3

0.095* 0.4 to 5.1

-0.8

0.26

-2.3 to 0.7

-0.3

0.27

-1.0 to 0.3
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-0.31 to 0.38

Figure 1: Participant Attenuation.
167 letters of invitation.
\
38 people expressed interest.
/ \
16 22 people signed up.
/ \
2 20 people started using the sauna
/ \
5 15 people completed
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