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Introduction 
Sweat lodges are becoming increasingly popular both 

within Native American communities and among non
Indians.1-3 In addition to their traditional use for purification of 
mind, body, and spirit, sweats are now frequently used as a 
component of substance abuse treatment and rehabilitation 
programs for incarcerated Native Americans. A resurgent 
interest in and respect for Native American culture and 
traditions among the general public, and the growing 
popularity of New Age spirituality, have also prompted a 
dramatic rise in the number of people participating in Native 
American sweat lodges. 

There is great variation in how sweats are conducted.
2,4 

Some are led by recognized Native American spiritual leaders, 
take place over several hours with intense heat, and are 
restricted to persons with a profound commitment to tradition 
and ceremony. At the other extreme are sweats that are open to 
anyone, have no leaders, and are primarily social gatherings. 
While the spiritual and philosophical issues raised by the pro
liferation of sweat lodges are important, we focus in this 
article on the medical aspects. What are the potential health 
benefits of sweat lodges? What risk factors might prompt indi
viduals to approach sweats with caution? What medical issues 
deserve further research? To help answer these questions, we 
conducted an extensive literature review. Relevant articles 
were identified via searches of Medline (1966-1997), Toxline 
(1966-1997), Science Citation Index (1966-1997), 
Sociological Abstracts (1963-1997), Biological Abstracts 
(1969-1997), Psychological Abstracts (1967-1997), and Carl 
(Un)Cover (1990-1997). We also searched the World Wide 
Web using the browsers “Infoseek” and “Excite.” 

This article reviews the health risks and therapeutic 
benefits of sweating. Our goals are to stimulate research 
interest in the therapeutic value of sweat lodges, promote the 

health and safety of individuals considering participation in 
regular sweats, and highlight another aspect of traditional, 
Native American wisdom. We especially hope this information 
will be of value to health practitioners whose patients may ask 
for guidance regarding participation in sweats; and to sweat 
lodge leaders, who should consider the physical and medical 
condition of individuals, in addition to their emotional and 
spiritual preparedness, before inviting them to a sweat lodge. 

This article is consistent with the IHS policy of encourag
ing “a climate of respect and acceptance in which an 
individual’s private, traditional beliefs become a part of the 
healing and harmonizing forces within his or her life.” By 
discussing the potentially beneficial medical and physical 
aspects of the sweat lodge, as well as the conditions that might 
warrant caution in its intensive use, we hope to increase the 
visibility of, and appreciation for, this powerful activity. In no 
way is our emphasis on physical health meant to diminish the 
profound spiritual and ceremonial importance of sweat lodges. 

Potential Health Benefits 
Natural health practitioners have recommended sweat 

therapy for persons with a variety of ailments, from infectious 
diseases to insomnia.3,5,6 There is growing scientific support for 
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their enthusiasm based on laboratory work, clinical studies, 
and research involving heat chambers and saunas. Clinical 
studies of Scandinavian sauna-bathing are particularly relevant 
to sweat lodges. Both are often practiced weekly and involve 
high temperatures and high humidity generated by throwing 
water on hot stones, although saunas in the United States often 
use dry heat, as do some Native American sweat lodges. 

Anti-infectious. The heat of a sweat lodge is capable of 
raising core body temperature, creating what might be called a 
“temporary fever.” In a sauna at 80 degrees Centigrade (C), 
adults raise their rectal temperature about 1 degree C after 30 
minutes.7 There is increasing evidence that mild to moderate 
elevations of temperature can enhance specific and nonspecif
ic immunity.8-14 Febrile temperatures have been shown to 
promote the migration of neutrophils, the production of 
antibacterial substances by leukocytes, and the antiviral 
activity of interferon.14 An experiment with mice infected with 
herpes virus provides a dramatic example of improved host 
defenses: increasing their core temperature by 2 degrees 
Centigrade improved their survival rate from 0% to 100%.8 

Studies in humans have shown that children with chickenpox 
have a longer time to total crusting of lesions when treated with 
temperature-lowering doses of acetaminophen, and adults with 
rhinovirus have more nasal viral shedding when they receive 
aspirin rather than placebo.9 

Human sweat contains immunoglobulin-A (IgA) and 
specific antibodies to such antigens as hepatitis B and 
tetanus.15,16 There are also many agents in sweat associated with 
the inflammatory response.17-21 These proteolytic enzymes, 
histamine, kinin, and interleukins very likely enhance 
resistance to viral, bacterial, and parasitic infections.10,17,22 They 
may provide local protection of the skin and prevent the 
invasion of harmful agents through the skin and into the blood
stream. 

Certain infections, however, may actually be facilitated by 
increased body temperature. The best example is recurrent 
herpes simplex infections.13 So-called “fever blisters” are 
lesions caused by the recrudescence of latent herpesvirus 
infections. They occur during natural fevers or artificial 
elevations of body temperature. 

Anti-cancer. Hyperthermia appears to be a promising 
modality for cancer treatment when combined with radiothera
py or chemotherapy, although the experimental body tempera
tures (41-45 degrees C) are well above those experienced in a 
sweat lodge.23-24 Yet there may also be anti-cancer benefits to 
raising body temperature to the febrile range. Elevated temper
atures have been shown to retard the proliferation of certain 
tumor cells, increase the antitumor activity of interferon and 
interleukins, and enhance the killing efficiency of specific 
cytotoxic t-lymphocytes.14, 23 

As in the case of infections, there is reason for caution in 
concluding that raised body temperature is uniformly helpful in 
cancer prevention and treatment. Laboratory studies indicate 
that hyperthermia can cause dysfunction of gene repair 

mechanisms and reduced natural killer activity of human 
mononuclear cells.25,26 Also, some animal studies have shown 
an increase in metastases following whole body heating.27 

Detoxification. The idea that deleterious “toxins” can be 
eliminated from the body by sweating is a popular one, as 
evidenced by these quotes from publications intended for the 
general public: “Sweating is one of our most important 
mechanisms of natural healing, since it allows the body to rid 
itself of unwanted materials”3; “Impurities in many body 
organs are flushed out as the capillaries dilate and the heart 
increases its pace”2; “‘Heat stress’...is very effective in 
releasing fat-stored toxins from the cells.”28 While there is no 
question that sweat glands are excretory organs, the clinical 
significance of human sweat as an excretory pathway for 
specific substances has received little scientific scrutiny. 

Human sweat is a dilute solution that contains mainly 
sodium, potassium, chloride, and bicarbonate.29 Urea, amino 
acids, glucose, magnesium, calcium, lactate, proteins, and 
enzymes also appear in sweat. The concentration of ammonia 
in sweat is 20 to 50 times higher than in plasma.30 Sweat 
appears to be an important excretory pathway for zinc and 
copper, and possibly other trace metals such as cadmium, 
manganese, aluminum, lead, iron, and nickel.31,32 Workers occu
pationally exposed to lead have extremely high levels of lead in 
sweat even when their blood lead levels are only moderately 
elevated.33 

Water-soluble bile pigments are excreted by the sweat 
glands of patients with severe liver disease.34 Patients with 
renal failure have elevated sweat potassium concentrations and 
increased sweating “may play a role in removal of sweat elec
trolytes from the body.”29 The concentration of urea in sweat is 
approximately the same as the plasma concentration. This 
accounts for the occurrence of “urea frost” on the skin of 
patients with uremia.30 

Street drugs (such as amphetamines, heroin, cocaine) and 
their metabolites are excreted in sweat, but usually in 
nanogram amounts.35-37 Medications, such as antineoplastic 
drugs, benzodiazepines, iodine, and antibiotics, are detectable 
in sweat.35,38-41 Ethyl alcohol is secreted in sweat in concentra
tions that approximate its concentration in blood.20 

Healthy skin and treatment of skin disorders. Repeated 
sweat baths may promote healthier skin by several mechanisms 
including a direct therapeutic effect of heat, increased blood 
flow to the skin, and the delivery of substances within sweat 
itself. In a sweat lodge or sauna, the temperature of the skin can 
rise from 32 degrees C at room temperature to 40 degrees C or 
higher.42 Heat stress leads to an increase in cardiac output and 
vasodilation over the entire body surface.43 Blood circulation to 
the skin can reach up to 8 liters per minute in an adult (from 
less than one liter per minute at room temperature). As much as 
50-70% of the cardiac output may be directed to the blood 
vessels of the skin (versus 5-10% at room temperature).42,44 This 
dramatic increase in blood flow means increased perfusion and 
the delivery of oxygen, immune agents, and other substances to 
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the skin. Wound healing may be accelerated by interleukins, 
chemokines, and nitrates in sweat that result in the generation 
of nitric oxide on the skin surface.17,18,45-47 

Local hyperthermia and/or sauna bathing have been used 
to treat psoriasis, atopic eczema, warts, scleroderma, 
pemphigus, pityriasis versicolor, tinea, leg ulcers, fungal and 
atypical mycobacterial skin infections, and scabies.42,48-50 Sweat 
urea may function as a natural skin moisturizer.30 The excretion 
of medications via sweat can improve the treatment of resistant 
cutaneous fungal infections: 

For example, orally administered griseofulvin and 
ketoconazole are secreted into sweat, thereby quickly 
reaching the stratum corneum where dermatophytes are 
present, bypassing the slow diffusive pathway across the 
epidermal cell layer… The best way to improve the 
antifungal effect of these agents is to obtain maximal per
spiration while the patient is taking the drugs.30 

Other Conditions. A double-blind study of patients with 
perennial rhinitis found that raising intranasal temperature by 
inhalation of saturated hot air (42-44 degrees C) resulted in 
reduced rhinitis symptoms and increased nasal patency.51 Hot 
baths 1.5 hours before bedtime resulted in deeper and more 
restful sleep among a group of women aged 60-72 years with 
insomnia.52 

Pain relief and muscle relaxation from sweat baths may be 
of particular benefit in persons with musculoskeletal injuries, 
overuse ailments, arthritis and other rheumatic diseases, pre
menstrual syndrome, and insomnia.53-56 Heat may alleviate pain 
by releasing endogenous opioids and reducing anxiety.53,57 Heat 
may promote muscle relaxation by increasing the extensibility 
of collagen-rich tissues (such as tendons, fasciae, and articular 
capsules), increasing oxygen delivery to stressed muscles, 
speeding immune cellular repair, and reducing pain.47,53 The 
plasma concentration of prolactin increases during heat 
exposure.58 This physiologic effect, along with the relaxation 
induced by a sweat bath, might facilitate breast feeding. 

Potential Health Risks 
Injuries. Based on conversations with sweat lodge 

leaders, probably the most common hazards of sweat lodges 
are falls, lacerations, and abrasions from participants tripping 
or stepping on objects while walking barefoot to and from the 
lodge. 

Acute musculoskeletal disorders. Laboratory studies 
suggest that higher temperatures can increase the breakdown of 
articular cartilage and tissues that contain collagen.55,59 In 
experimental animals, hyperthermia can exacerbate acute 
inflammation.53 These in vitro studies may explain why some 
patients with joint and musculoskeletal symptoms complain of 
increased pain after heat exposure. Several authors recommend 
that patients with acute inflammatory processes in muscles, 
joints, or back should not undergo heat stress in the first few 
days after injury, or while there is ache, swelling, redness, or 
tenderness at rest.53,54,60 

Pregnancy and women’s health. A prospective study of 
over 23,000 women found an increased risk of neural tube 
defects (spina bifida, anencephaly, or encephalocele) among 
infants born to women who were exposed to heat during the 
first trimester of pregnancy. The exposures were in the form of 
hot tubs, saunas, or fevers.61 This research supports animal 
studies concluding that heat is teratogenic.61,62 A review of 
pregnancy and the sauna in Finland concludes that “healthy 
pregnant women may safely have sauna baths throughout their 
pregnancy.”63 However, the review notes that the fetal heart rate 
rises during maternal hyperthermia and thermal stress may 
induce uterine contractions and lower uterine blood flow.63 

Sweat iron loss coupled with a low dietary iron intake may 
result in a negative iron balance and anemia for women.64 At 
least one study found a lower sweat volume among females 
than males.65 

Dehydration. A person who is dehydrated upon entering 
a sweat lodge is at risk of heat exhaustion, hypotension, and 
syncope. Dehydration lowers the sweating rate for a given core 
temperature, increases heart rate, and decreases cardiac 
output.20,43,66 In very hot environments, water losses from 
sweating can approach two liters per hour.67 

Male infertility. In otherwise healthy men, increased 
scrotal temperatures are associated with decreases in sperm 
count and in the percentage of motile spermatozoa. These 
abnormalities are reversible when temperatures return to 
normal. Infertile men are advised to avoid hot environments.68,69 

The contraceptive efficacy of a daily mild increase (1-2 degrees 
C) in testicular temperature during waking hours is under 
investigation.70 

Cardiovascular conditions. Individuals with cardiovas
cular problems (such as hypotension or hypertension, 
congestive heart failure, or impaired coronary circulation), or 
who are taking medications which might affect blood pressure, 
need to exercise caution in exposing themselves to prolonged 
heat.71,72 During heat waves, chronic cardiovascular diseases are 
the most common underlying disorders among patients with 
heat stroke.73 Heat stress causes fluid shifts in the body as a 
result of both cutaneous vasodilation and fluid loss from 
sweating. Also, cardiac output increases in order to transfer 
internal heat to the outside environment via the skin and respi
ratory system.71,72 The rise in cardiac output (2.8 l/min for every 
one degree Centigrade increase in body temperature) is 
primarily due to changes in heart rate (which increases by 
about 30 beats per minute for each degree increase in internal 
temperature).43,44 

Blood pressure usually falls during heat stress as a result 
of the redistribution of blood volume to skin and away from the 
splanchnic (gastrointestinal, splenic, and pancreatic), renal, 
and skeletal muscle circulations.43,44 Decreased coronary 
perfusion pressure, combined with increased blood viscosity 
(due to decreased intravascular fluid volume) and increased 
myocardial oxygen demand from tachycardia, all increase the 
risk of myocardial ischemia. Conversely, blood pressure may 
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rise dramatically on exposure to cold, such as when a person 
leaves a sweat lodge on a winter’s day. Sudden cold exposure 
increases the work of the heart because of the very rapid 
transitory volume and pressure loads, accelerated heart rate, 
and increased sympathetic activity. These changes increase the 
risk of myocardial ischemia and arrhythmias.44,54,72 Changes in 
circulating blood volume, blood viscosity, and blood pressure 
also pose a risk for cerebrovascular events (syncope, stroke). 

Children. When exposed to hot environments, children 
experience a much more rapid rise in core temperature than 
adults do. This is reflected in the excess death rate due to heat 
illness among infants and children during heat waves.74 Higher 
metabolic rates per unit mass, greater body surface area/mass 
ratio, and limited circulatory adaptation to increased cardiac 
demands play a role.7,66,74-76 Maturation of the ability to regulate 
body temperature by sweating is said to occur only at 
puberty.66,76 Children’s thinner skin layers (epidermis and 
dermis) also increase their susceptibility to burns,76a both from 
the hot steam and heated stones of a sweat lodge. 

Medications. Sympathomimetic drugs may provoke 
tachycardia and arrhythmias with heat stress. Atropine, 
glutethimide, tricyclic antidepressants, phenothiazines, and 
antihistamines have anticholinergic action that can predispose 
to syncope and heat stroke.66,73 Diuretics can produce hypov
olemia, hyperosmolality, and reduced evaporative water losses 
through a reduction in sweat rate.67 Barbiturates and beta-
blockers can also impair heat loss mechanisms.77,78 

The Elderly. The ability to maintain core temperature 
during heat stress decreases with increasing age because of 
decreased sweat gland function, cutaneous blood flow, and 
innervation to sweat glands.79,80 Also, elderly individuals may 
be prone to orthostatic hypotension and need to be cautious to 
avoid syncope when standing up after a sweat bath.72 

Diabetes. The impact of sweat bathing on insulin levels is 
not easily predicted. Subcutaneously injected insulin is 
absorbed faster than usual in hot environments, probably 
because of increased cutaneous circulation.  At the same time, 
heat exposure increases the secretion of catecholamines (such 
as noradrenaline) and possibly other insulin antagonists.54,58 

Individuals with neuropathy can experience burns from lack of 
sensation and an impaired sweating ability.20,81 

Alcohol abuse. Acute alcohol intoxication poses many 
hazards in the sweat lodge. Decreased judgement, balance, and 
coordination can lead to burns and falls. Both alcohol and heat 
stress dilate peripheral vasculature, increasing the risk of ortho
static hypotension and syncope; and both increase adrenergic 
activity, predisposing to cardiac arrhythmias.82 Chronic liver 
disease can lead to abnormal sweating because of autonomic 
dysfunction.83 

Asthma. Smoke from cedar, sweetgrass, tobacco, or other 
plants used in sweat lodges may serve as pulmonary irritants. 
Humid air has a variable effect on patients with asthma, 
decreasing forced expiratory volume and airway conductance 
in some studies and increasing it in others.84-86 Bronchodilators 

in combination with heat stress may provoke tachycardia and 
arrhythmias.87 

Skin disorders. The onset or exacerbation of certain skin 
disorders (eczema, cholinergic urticaria, acantholytic 
dermatosis, miliaria) have been linked to heat and 
sweating.42,88,89 “Heat rash” is caused by the plugging and 
rupture of sweat glands following sweating-induced skin 
maceration.77 Some skin disorders (e.g., psoriasis, miliaria 
rubra) can occlude sweat ducts, substantially reducing 
sweating.20 Sunburn decreases the responsiveness of the sweat 
gland and its capacity to deliver sweat to the skin surface.66 

Kidney disease. Patients with chronic renal failure often 
complain of dry skin and pruritus, which may be due to the 
atrophy of sweat glands, elevated antidiuretic hormone, and a 
decreased sweating response.29,90 Excessive sweating may 
affect electrolyte balance, since patients with advanced renal 
failure have higher sweat concentrations of potassium.29 

Neurologic disorders. Although some patients with 
multiple sclerosis (MS) show improvement after warming, 
about 80% suffer neurological deterioration (such as muscular 
weakness and ocular abnormalities) when subjected to heat. 
Until the early 1980s, the “hot bath test” was used in 
diagnosing the disease. The test was largely abandoned 
“because it sometimes resulted in permanent neurologic 
deficits in MS patients.”91 Patients with Parkinson’s disease can 
exhibit a range of sweating disorders.92 

Patients with peripheral neuropathies (e.g., from diabetes, 
alcoholism, Guillain-Barre syndrome, leprosy) that impair 
sensation are obviously at risk for serious burns in the sweat 
lodge, both from hot steam and contact with the heated stones. 

Other Conditions. Reduced ability to sweat can place a 
person at risk of heat stroke during a sweat lodge. Conditions 
associated with impaired sweating include extensive scarring 
from burns, total body electron beam irradiation, diabetes with 
neuropathy, Parkinsonism, multiple sclerosis, cervical spine 
lesions, central nervous system tumors, hypothyroidism, amy
loidosis, injuries, or hemorrhages.29,92 Untreated hyperthy
roidism can increase core heat production by up to 400%, 
greatly increasing the risks of heat exposure.73,78 

Conclusions and Recommendations 
The potential health benefits of regular participation in 

Native American sweat lodges are numerous. This is not at all 
surprising, given that sweat bathing has been practiced for 
thousands of years in many cultures throughout the world. 
What is very surprising is the scarcity of research about the 
practice, especially in light of the growing worldwide interest 
in complementary healing. Promising areas for research are the 
value of sweat bathing for preventing and treating infectious 
diseases (especially with the rise in antibiotic-resistant 
infections); treating arthritis (where heat can have paradoxical 
effects on inflammation); treating skin disorders (where 
remarkable increases in skin blood flow enhance both natural 
immunity and the delivery of medications); treating and reha
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bilitating individuals with alcohol and other substance abuse 
disorders (for example, there are no studies estimating the 
amounts of drug metabolites excreted during profuse and 
prolonged sweating); and preventing cancers, their metastases, 
and post-treatment relapses. Research is especially urgent 
where current evidence is conflicting, such as the impact of 
elevated temperatures on tumor behavior, the immune system, 
and joint disorders. 

The sacred and ceremonial nature of traditional sweat 
lodges does not mean their physical effects cannot be 
evaluated. For example, the value of sweat lodges as an adjunct 
to alcohol treatment programs could be assessed by compar
isons among treatment sites, perhaps with a crossover design. 
Furthermore, disregarding spiritual aspects, the sweat lodge 
and the sauna are remarkably similar physically, and possibly 
have an identical origin.93 Conditions of heat and humidity in 
the sweat lodge can be duplicated in the sauna, making 
possible randomized trials of individuals with specific medical 
conditions. Any research involving sweat lodges per se (as 
opposed to studies of sweating in clinical or laboratory 
settings) must necessarily involve a collaboration among par
ticipants, traditional healers, and investigators. What factors, if 
any, do traditional healers or Tribes think are important to 
study? How might studies be undertaken with full respect for 
traditional values and practices? How would results be shared? 
The ethical and cultural implications of such research are as 
important to consider as the cultural issues. 

The potential health hazards of sweat lodges need not 
exclude individuals with mild or moderate risk factors from 
participation. The social, spiritual, and psychological benefits 
of a sweat lodge may greatly outweigh a person’s potential 
medical risks. Again, a collaboration among participants, tradi
tional healers, and health providers (physicians, nurses, 
substance abuse counsellors) is necessary. Participants with 
asthma, diabetes, and arthritis must be made aware that their 
responses to the conditions of the sweat lodge are not pre
dictable. After consultation with Native healers and Native or 
non-Native medical providers, individuals might decide to par
ticipate on a trial basis. Persons with blood pressure problems 
or cardiac conditions might attend only one round of the lodge, 
avoid standing up suddenly, and protect themselves from cold 
exposure when leaving the lodge. Anyone experiencing 
dizziness, nausea, chest pain, or palpitations should be 
encouraged to leave the lodge. They can sit near the entrance to 
the lodge so they can leave without disturbing the proceedings 
or risking injury from stepping over the hot stones. 

In general, clearing rocks, broken glass, and other hazards 
in a path from the lodge before dark, and having a flashlight 
available, can prevent injuries and falls. Participants should 
avoid eating a heavy meal before a sweat and should drink 
adequate fluids before and after the lodge. 

Authors’ note 
Readers who wish to obtain a complete list of references 

may contact Dr. Berger at the Lovelace Clinic Foundation. 
Also, the authors welcome any comments on or additions to 
this paper, since even a comprehensive literature review of such 
a broad topic is likely to omit important studies. 
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Buckle Up for Life
 

An Incentive Program 

Don Williams, Injury Prevention Specialist, Tucson, Arizona 

Introduction 
The incentive campaign described in this article was 

conducted as a project for the Indian Health Service Injury 
Prevention Fellowship. At the outset, it was decided that the 
project would be in the area of vehicle occupant restraint. The 
author was in the process of finishing a road hazard study that 
examined three years of crashes on two primary reservation 
highways. There were four fatal crashes during that period in 
which none of the nine deceased were wearing seat belts. Three 
of the crashes involved ejections, which would have certainly 
been prevented with seat belts. Another crash with five 
fatalities was a head-on collision with no seat belt use. 

One of the primary recommendations that emerged from 
that study was the need for a campaign to increase car seat/seat 
belt use. This was particularly important on the Indian reserva
tion where the author was stationed; years of research and data 
from the Indian Health Service have shown that Native 
Americans are killed by motor vehicle crashes at a rate twice 
that of non-Indians. For Indian children the rate is three times 
higher than non-Indians, and for infants and toddlers it is four 
times higher. Based on both statistical analysis and direct 
observation, as well as anecdotal evidence, it was apparent that 
increasing restraint use was the most effective method to 
decrease injuries. The decision was made to attempt this with a 
car seat/seat belt incentive campaign. This was primarily a 
behavior modification study. 

According to the Utah traffic code, children under age 
eight will be secured in car seats or by a seat belt. All front seat 
passengers are to be restrained by seat belts. The Bureau of 
Indian Affairs Police on the subject reservation have adopted 
the Utah Code. Citations for seat belt violations, however, have 
not been a high priority of the local police department. It has 
naturally followed that there has been very little fear of reper
cussions for ignoring this facet of the traffic laws. 

Methods 
Approval to conduct an incentive campaign was obtained 

from the Injury Prevention Specialists of the Phoenix Area 
Indian Health Service. The BIA superintendent was then 
approached for support, which was readily given. He had been 
involved in efforts in other locations to increase restraint use 
and was enthusiastic about doing so at Ft. Duchesne. The 
Captain of the Police Department pledged any assistance he or 
his department could offer. 

The final approval was sought from the Ute Tribe Business 
Committee, the governing body of the tribe. After it was 
explained that the goal was the reduction of injuries to tribal 
members, the Committee gave their support. This was the most 
critical step up to this point since the governing body of the 
tribe must approve any project that takes place on the 
Reservation. 

The project consisted of several phases. The first was 
baseline data collection to document the problem. Contacting 
merchants for donation of incentives followed. Designing and 
implementing the publicity portion was the next phase, along 
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with awarding coupons to drivers of vehicles in which everyone 
in the vehicle was properly restrained. Distributing the incentives 
was the final portion of the behavior modification. This was 
followed by further data collection on several occasions to gauge 
the impact of the campaign. 

Observational studies were conducted in a variety of 
locations throughout the area to obtain a representative sample; 
these took place at the U. S. Post Office and the Indian Health 
Service Clinic during both Obstetrics/Gynecology Clinic and 
Pediatric Clinics. Vehicles at a Head Start Center during a 
medical screening activity were also observed. 

The author conducted all of the observations. The standard 
Indian Health Service observational form was utilized as the 
collection instrument. The form divides vehicles into five 
categories: Sedan, Station wagon, Pickup Truck, Utility (4
Wheel Drive, Van), or GSA/Government vehicle, which included 
tribal and police vehicles. Occupant descriptors on the form are 
driver gender, driver seat belt use, passenger seat belt use, and 
infant seat use. Only when there was no doubt as to the accuracy 
of the observation was the vehicle counted. If there was a 
question about whether a vehicle was equipped with seat belts or 
if a car seat was properly installed, that vehicle was not counted. 
A total of 389 vehicles were observed during the baseline data 
collection period. 

The author then began contacting merchants in the area to 
seek donors for the incentives. A total of 26 merchants in the 
three nearby towns were asked to make a donation in exchange 
for mention in radio advertising and inclusion on a poster to 
publicize the campaign. With two exceptions where merchandise 
was donated, all of the incentives were in the form of gift certifi
cates. The certificates ranged from a low of ten dollars to a high 
of one hundred dollars with an average of thirty dollars. There 
were three fifty dollar donations that were referred to as the 
“jackpot” prizes. All of the merchants contacted were able to 
donate something; there were no refusals. 

For the poster portion of the publicity, a local printing 
company was contacted. One of the focal points of the poster was 
a beaded seat belt design that was created by one of the graphic 
artists employed by the Ute Tribal Public Information Office. 
Using the seat belt design and a logo borrowed in part from the 
Indian Health Service Occupant Protection Manual, the printer 
and author designed the poster that was used to advertise the 
campaign. The coupons that were awarded to drivers were also 
developed and printed at this time. As his contribution to the 
campaign, the printer agreed to lower his customary charges for 
services. The final cost was approximately one half of what it 
would otherwise have been. 

The two local radio broadcast companies, each of which 
operate both an AM and FM station, offered advertising on a 
four-for-one basis. This worked out to over sixteen hundred 
dollars worth of advertising at a cost of four hundred dollars. The 
money was provided by the Office of Environmental Health 
Injury Prevention funds. One of the salespersons for the radio 
stations is a former health educator and provided assistance with 
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writing some of the script for the advertising. The scripts were 
performed by both health professionals and tribal members 
occupying positions of influence. Each one had a tagline 
mentioning three of the merchants whose support was making 
the project possible. In addition to financial support, the radio 
stations were also very generous with their technical support for 
the actual recording of the advertising. In some cases there were 
three or four attempts before we were satisfied with the results, 
and the technicians were unfailingly patient and supportive. 

The first three ads to air were recorded by the Clinical 
Director and the Nurse Practitioner at the Uintah and Ouray (U 
& O) Health Center, and the Director of the Ute Tribe 
Ambulance Service, who is a tribal member. A second set of ads 
were recorded by the Health Center’s pediatrician, the Chair of 
the Ute Tribe Health Board, and the author. The reason for 
selecting these individuals was to have the message concerning 
the importance of restraint use come from persons in positions of 
responsibility, who are respected members of the community or 
the health care team. The ad done by the Clinical Director (who 
also serves as an emergency room physician at a local hospital) 
stressed that he had never had to pronounce dead a crash victim 
who was wearing a seat belt. He also emphasized that no matter 
how skilled a driver you are it is the other driver who you cannot 
control and have to be aware of. The nurse practitioner stressed 
that crashes tend to occur within twenty-five miles of home and 
that the excuse that “I’m just going a brief distance and therefore 
don’t need a seat belt” is a fallacy. The message from the 
Ambulance Service Emergency Medical Technician explored the 
myth that you are less likely to be injured if you are thrown from 
the wreckage of a crash. She explained that you are twenty-five 
times more likely to be injured if you are ejected from the vehicle 
and go skidding along the pavement. She further stated that by 
being properly restrained inside the vehicle, you’re much more 
likely to be conscious and able to help yourself. 

The ad done by the pediatrician from the health center 
emphasized that her prescription for the health of one’s children 
is to always have them in car seats, starting with the first ride 
home from the hospital. The fact that car seats should always be 
in the center of the back seat was another primary point. She also 
stressed that children should never ride in the front seat of cars 
equipped with air bags. The ad recorded by the author served a 
twofold purpose. The first was to introduce the basic concept of 
injury prevention: that injuries are predictable and preventable. It 
was explained that injuries are predictable in a house fire; they 
are preventable with the use of smoke alarms. Injuries are pre
dictable in a motor vehicle crash and are preventable with the use 
of car seats and seat belts. The second purpose of the ad was to 
announce the extension of the incentive program for another two 
weeks because restraint use had noticeably increased. 

There was very positive community feedback regarding the 
ads. News stories were aired by the radio stations, including an 
interview with the author, and news stories were printed in two 
of the three newspapers serving this area. The tribal newspaper 
also provided support by printing the poster in every issue 
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throughout the publicity campaign. The “News From Indian 
Country” radio show, produced by the Ute Tribe Public 
Relations Department, also publicized the project. This is a 
weekly, thirty minute radio show solely devoted to tribal news 
and announcements that has a faithful following among the 
Native American community. Thus, three newspapers and four 
radio stations in the area were publicizing the campaign in 
either a news or public service announcement format. 

After two weeks of publicity, the coupon phase of the 
campaign began. This was done by stationing an observer at the 
same locations where the baseline studies were conducted. This 
was conducted by the BIA Police, the Office of Environmental 
Health secretary, and the author. Occupants of vehicles entering 
these areas were observed for restraint use. When all of the 
occupants were properly restrained, a coupon was given to the 
driver along with an explanation of what we were hoping to 
accomplish. They were also told that they were now eligible for 
the drawing for prizes donated by local merchants. Further 
positive reinforcement was also provided by talking about how 
important it is to have all occupants protected and how they 
were to be commended for having done so. 

Word of this effort spread rapidly, and the Office of 
Environmental Health soon started getting calls asking where 
the observers would be set up. All persons in the office were 
instructed to tell callers that they might be anywhere on the 
reservation, and if they were buckled up they would certainly 
try to find them. At no time were any locations given to callers. 

As the coupons were being given to persons who were 
buckled up, as time permitted an explanation of what we were 
doing was given to other drivers who were not so protected. 
Encouragement and reasons for restraint use were given along 
with the hope that the next time we saw them they would be 
eligible for coupons and prizes. All of the encouragement and 
explanations were given in a positive and friendly manner. 
This approach seemed to be fruitful, as during subsequent 
observations we saw persons who had never worn seat belts 
become users. 

The coupon phase of the campaign was originally 
scheduled to be conducted from mid October through early 
December. As the target date approached, it was decided to 
extend the program for two more weeks to simply continue the 
reinforcement. That still left time for the winners of the 
incentives to use them for Christmas if they desired. The radio 
stations were once again generous and agreed to continue 
running the ads as public service announcements through 
December 15. 

The incentives were announced and awarded on December 
18 on the “News From Indian Country” radio show. All of the 
stubs from coupons that had been given to people were put in 
a container and were drawn one at a time. We began with the 
three incentives that had been referred to throughout the 
campaign as jackpot prizes. This had been done in adherence 
to the behavior modification maxim that the term “jackpot” 
carries stronger connotations and is therefore more effective as 

a modification tool than comparable terms. Those three prizes 
were all fifty dollar gift certificates. Two were from nationally 
recognized area discount department stores and the third from 
a popular local trading post that features Native American 
jewelry and beadwork supplies. 

The remaining 26 prizes were awarded in the same 
manner. An incentive would be announced, and a name drawn 
for that incentive. This presented one final opportunity to 
reinforce what we were trying to accomplish. It was also 
another opportunity to thank all of the individuals, businesses, 
and radio stations who had been so generous in their support. 

As soon as the incentives were awarded the post-campaign 
observations commenced. These were conducted in the same 
locations at the same time of day and day of the week as the 
baseline studies. The only observation location used in the 
baseline period that was not duplicated was the Head Start 
facility. 

Discussion 
The results of the post-incentive observations showed at 

least a doubling of usage rates in all categories. Driver seat belt 
use and infant car seat use showed the greatest gains. Driver 
seat belt use in sedans went from 17% to 36% and in pickup 
trucks from 11% to 35% (Table 1). Four-wheel drive vehicle 
and van driver use had been the best category in the baseline 
studies at 29%; this category increased by 5%, to 34%. 
Government (GSA) and Tribal vehicle restraint use increased 
from 29% to 75%. The category that was the poorest in the 
baseline studies was passenger use, but there were still incre
mental gains in this group. For passengers in sedans and station 
wagons the rate increased from 14% to 22%, and in pickup 
trucks from 4% to 13% (Table 2) . In four-wheel drive vehicles 
and vans the rate actually decreased from 17% to 12%. Infant 
car seat use showed the biggest gains of all, rising as much as 
389% in sedans or station wagons (Table 3). 

One of the interesting trends that the observational data 
show is that seat belt and car seat usage is continuing to 
increase rather than regress to the mean as might be expected 
to happen once an incentive program ceases. As each observa
tion in the series of follow-up observations is completed it has 
shown gains in use rates. A possible explanation for this is 
publicity about increased enforcement. The author sent local 
media a news story stating that the incentive campaign was a 
success. The story emphasized that enforcement would 
increase and that tickets would be given to violators. Each story 
included a quote from the BIA Police Chief that people had 
been given the opportunity in a friendly manner to get into the 
restraint habit, and if they had not, then tickets would indeed be 
issued. He also emphasized that there had been far too much 
needless death and injury, and that if it took tickets to reduce 
these, then that is what would happen. An article was sent to 
the Head Start newsletter emphasizing that police would be 
patrolling looking for violators, and would specifically be 
targeting vehicles with children. The goal was to firmly fix in 
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people’s minds the idea that there will be a penalty to pay if 
they choose to ignore this law. Even though it has not yet been 
seen, there will probably be some regression as we move away 
from the incentive campaign. This is where enforcement will 
become more valuable than ever. It is well established that 
behavior is influenced not by the severity of punishment but the 
certainty. It is vital that people have that certainty, and 
enforcement is the only way to achieve it.  Enforcement is 
certainly the reason the North Carolina “Click it or Ticket” 
campaign has been so successful, raising usage rates there to 
over 80%. The success of the programs on the Navajo and 
Cherokee Reservation is further proof of the effectiveness of 
this approach. A location such as a reservation lends itself to 
publicizing a program like this because word of mouth is so 
effective within what is a close-knit, compact community. 

Enforcement is now increasing on the Uintah and Ouray 
Reservation, and further observations are planned to gauge the 
impact of enforcement as compared to the incentive campaign. 

There were a few difficulties that were encountered in 
conducting the study that should be mentioned. It is hard to 
gauge the age of children and decide whether they should be 
classified as passengers or in the infant seat use category. An 
attempt was made to account for this by counting those who 
were obviously infants and toddlers as those who should be in 
infant or car seats, while any older children were counted as 
passengers. This may have skewed the data regarding these 
categories to some extent. Another confounding factor is that 95 
of the children observed were coming to a Head Start child 
screening program that was conducted during the baseline 
observation period. There was no similar event during the post-
incentive observations so it was not possible to recreate it. The 
number of children observed during the baseline (98) was 
greater than during the post-incentive observations (25), which 
might have indicated a greater increase than was actually expe
rienced. The fact that mothers bringing their children to a 
program designed to give their children a boost as they start 
their formal education process do not follow the most basic 
automotive safety rules is a source of continual amazement. The 
author will not attempt to explain this phenomenon. During the 
course of this study, whenever a parent was asked about a child 
who was unrestrained the questioner was usually told that most 
of the time a car seat was used but that it was forgotten that day, 
it was in the other car, or they were in a hurry. Sometimes 
parents reasoned that their child did not like to use a seat. In the 
author’s experience a child who rides in a car seat from birth 
does not question using it as they grow older. 

All expectant mothers who are eligible for services from 
the Indian Health Service receive a car seat and instruction on 
its proper use during the eighth month of their pregnancy. This 
program has been in existence since 1990. It is funded by the 
Indian Health Service; the seats are distributed and education 
on their use is provided by the Women, Infants and Children 
(WIC) program. Therefore, seats have been available since 
present day elementary school-age children were infants. As 
for the non-Indian children who were observed, there are 

loaner programs that make seats available to those at all 
income levels. Lack of availability or economic circumstances 
should not be a factor influencing the decision to use a car seat. 

Recommendations 
The groundwork has now been established for an ongoing 

occupant protection program at the Uintah and Ouray Service 
Unit. There is a strong commitment from the Indian Health 
Service to continue the car seat program, and the seats are now 
ordered on a quarterly basis by the health center supply 
technician. The WIC program must continue to emphasize car 
seat use, particularly during the prenatal period when the car 
seat and education are provided. The health center staff and 
contract obstetrics physicians must increase efforts to 
emphasize car seat use as a form of immunization to prevent 
injuries. The Head Start staff can and should play a vital role in 
continuing this education both with children and their parents 
or care providers. Establishing the habit from the beginning is 
a proven method to make it lifelong. 

The most important recommendation is to work with the 
Tribal government to pass a resolution for the BIA Police 
mandating enforcement. The BIA Superintendent and Police 
Chief can both support enforcement but the officers working in 
the community are the ones who must translate support into 
action. Finally, it should be a responsibility of the service unit 
sanitarian to work to achieve these recommendations and to 
perform surveillance. Education for parents and children 
should be provided; both Head Start and schools play an 
important role. The real payoff will be in the reduction of 
injuries and the accompanying trauma. 

Conclusions 
Incentive campaigns will work. They are a positive, 

friendly method of behavior modification. Although there 
remains much work to be done on the Uintah and Ouray 
Reservation to increase restraint use to national averages, this 
program did have successes. There were substantial increases 
in usage in every category except passengers in utility vehicles. 
There were large increases in usage in pickup trucks and 
government/tribal vehicles. It was especially significant to be 
able to document the increases in car seat use for children, the 
most vulnerable members of society. Two of the most 
important changes as a result of this campaign were the 
increased awareness of the need for restraint use in vehicles, 
and police concentrating on the effort to protect motor vehicle 
occupants. Police efforts are mandatory for future success, as 
without enforcement a decreasing effect from the incentive 
campaign can be reliably predicted.  The author has now 
worked with the police department long enough to be asked to 
come to their staff meetings to reiterate the importance of 
restraint use enforcement. Certainly having a positive relation
ship with the police is fundamental to gaining their assistance 
to conduct a program such as this. 

There will be further observations to see how increased 
enforcement will affect the rates, and whether or not the 
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increases are more substantial than using incentives without 
enforcement. 

A campaign of this type can be conducted in any 
community. This writer believes it is especially well suited to 
Native American communities where word of mouth plays an 
important role in spreading news and information. It is 

Table 1. Driver seat belt use. 

relatively low cost; total expenditures were less than 600 
dollars. It was the willingness of the merchants and business 
people to offer the incentives and advertising that kept the costs 
as low as they were. The savings from the prevention of or a 
reduction in the severity of injuries in one motor vehicle crash 
will have made this effort worthwhile. 

Vehicle Type Before After Change 
Sedan or Station Wagon 17% 36% +111% 

Pickup Truck 11% 35% +218% 

4-Wheel Drive or Van 29% 34% +17% 

Government or Tribal 29% 75% +159% 

Table 2. Passenger seat belt use. 

Vehicle Type Before After Change 
Sedan or Station Wagon 14% 22% + 57% 

Pickup Truck 4% 13% +225% 

4-Wheel Drive or Van 17% 12% -29% 

Table 3. Infant car seat use. 

Vehicle Type Before After Change 
Sedan or Station Wagon 9% 44% +389% 

4-Wheel Drive or Van 23% 71% +209% 

Post Study 
Further observations were conducted one year later to see 

if the gains that were made during the incentive campaign had 
been maintained or regressed. The same data collection format 
as the original was used in the same locations. The results show 

that not only has regression not occurred, except in the 
government or tribal category, but there have actually been 
increases in some categories. Tables 4 and 5 illustrate the 
original percentages, those after the incentive campaign, and 
after one year.  ■ 

Table 4. Driver seat belt use. 

Vehicle Type Original After 1 Year 
Sedan or Station Wagon 17% 36% 41% 

Pickup Truck 11% 35% 38% 

4-Wheel Drive or Van 29% 34% 38% 

Governent or Tribal 29% 75% 38% 

Table 5. Passenger seat belt use. 
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Vehicle Type Original After 1 Year 
Sedan or Station Wagon 14% 22% 23% 

Pickup Truck 4% 13% 50% 

4-Wheel Drive or Van 17% 12% 43% 
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