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Recreational water activities can offer substantial
benefits for individual health and well-being. For
example, lakes and rivers can provide environ-
ments for rest and relaxation, physical activity, and
fun. In addition, many countries around the world
depend on their long, sandy beaches to attract
tourists and the spending that those visitors con-
tribute to the local economy. Nevertheless, those
water activities can also present risks to health,
with polluted or unsafe recreational waters leading
to infection and illness, injuries, and even death.

Those concerns are certainly valid for a num-
ber of countries in the Americas. The pollution of
the rivers and seas in Latin America and the Carib-
bean caused by the uncontrolled discharge of un-
treated domestic sewage is a serious problem, espe-
cially given that more than 60% of the residents of
those areas live in coastal zones and that a large ma-
jority of those areas’ biggest cities are located near
rivers and coastlines (1). For example, in October
2003 many people stayed away from beaches in Rio
de Janeiro, Brazil, when heavy rains fell and the
city’s overloaded sewerage system could not pro-
vide the needed level of water treatment (2). Also
this year controversy erupted in Mexico when a se-
ries of reports from the national Government de-
scribed high levels of sewage, garbage, and indus-
trial waste at some popular beach resorts (3, 4). In
the United States of America there were more than
13 000 beach closures and advisories at ocean and
freshwater beaches in 2001, according to a report
from an independent environmental group, the Na-
tional Resources Defense Council (3).

To help deal with these kinds of problems the
World Health Organization (WHO) recently issued
a report entitled Guidelines for Safe Recreational Water
Environments. The new text is aimed at reducing
bathing-related death and injuries as well as making
beaches and recreational waters safer places to re-
lax, exercise, and have fun.

“Risks such as infection, injuries, and death
from accidents and drowning present a large bur-
den of disease worldwide,” said Dr. Jamie Bartram,
who is the coordinator of the WHO Water and San-
itation for Health program. “Because recreational
bathing has so many potential health benefits in
terms of exercise and relaxation, it becomes all the
more important to ensure that recreational bathing
becomes safer.”

The new WHO report covers risks that in-
clude drowning and injury; exposure to cold, heat,
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and sunlight; water quality; contamination of beach
sand; and exposure to algae, chemical and physical
agents, and dangerous aquatic organisms. The
guidelines in the WHO report are intended to be
used as the basis for developing international and
national approaches, including standards and regu-
lations, for controlling the health risks from hazards
that may be encountered in recreational water envi-
ronments as well as providing a framework for local
decision-making. The guidelines may also be used
as reference materials for industries and operators
preparing development projects in recreational
water areas, as a checklist for understanding and
assessing potential health impacts of recreational
projects, and in the conduct of environmental im-
pact and environmental health impact assessments.

DROWNING AND INJURIES

Drowning is one of the unmistakable dangers
of recreational water use. Worldwide, some 400 000
people drown each year. In children, drowning is
one of the leading causes of accidental deaths.

Most cases of drowning are the result of poor
parental supervision or of drinking alcohol. Tides
and currents are also important hazards and can
cause even strong swimmers to drown. The clarity
of the water can also be a factor. In murky water,
people may not see that someone needs help. Over-
crowded swimming areas present a similar problem.

Water-based recreational activities can also
result in a variety of injuries. Diving or jumping
into waters of unknown depth can produce spinal
injuries or other serious injuries that may result in
paraplegia or quadriplegia. Diving into shallow
water is the most common cause of spinal injuries.
More common, but usually less severe, are injuries
arising from discarded glass, cans, and needles on
beaches or near bathing areas.

Prevention is the best way to reduce the inci-
dence of injury and death related to water-based
recreational activities, and the majority of injuries
can be prevented by appropriate measures at the
local level. Physical hazards should first be re-
moved or reduced if possible, or measures should
be taken to prevent or reduce human exposure.
Physical hazards that cannot be completely dealt
with in this way should be subjected to additional
preventive or remedial measures. These include
drowning prevention programs, public information
and warnings (such as signs and flags as well as
general education efforts and awareness raising),
providing effective lifeguard supervision and res-
cue services, and establishing separate recreation
zones for different recreational activities by using
lines, buoys, and markers.
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SUN, HEAT, AND COLD

The recreational use of water environments
sometimes leads to exposure to extreme solar radi-
ation and to extreme conditions of heat or cold.
Overexposure to ultraviolet radiation may result in
acute and chronic damage to the skin, the eyes, and
the immune system. The most noticeable acute ef-
fects include erythema, photokeratitis, and photo-
conjunctivitis. Chronic effects include two major
public health problems: skin cancers (both non-
melanoma skin cancers and malignant melanoma)
and cataracts.

Simple protective measures are available.
These include minimizing the amount of time spent
in the sun, including complete avoidance of mid-
day sun exposure; seeking shade; and wearing
loose-fitting and tightly woven clothing, a broad-
brimmed hat, and wrap-around sunglasses. A
broad-spectrum sunscreen with a sun protection
factor of 15 or more should be applied liberally on
all areas of the body not covered by clothing, and
the sunscreen should be reapplied often. Sun pro-
tection programs to raise awareness and achieve
changes in lifestyle are urgently needed to slow
down and eventually reverse the trend towards
more skin cancers.

The immediate effect of sudden immersion in
cold water can be a debilitating reflex response
called “cold shock,” which includes life-threatening
respiratory and cardiovascular effects and may lead
to drowning. Sudden immersion in cold water
often results in impaired swimming ability, which
is believed to be responsible for the majority of sud-
den cold-water immersion deaths. Safety precau-
tions include wearing suitable protective garments
when swimming in cold water and using a life-
jacket when boating in order to keep the breathing
airways clear of water if a person is unconscious.

In a hot environment, people can suffer seri-
ous physical ailments that include heat cramps,
heat exhaustion, and heat stroke. Disorders due to
heat occur most frequently when there are rapid
changes in thermal conditions such as during heat
waves. Avoidance measures include consumption
of nonalcoholic, noncaffeinated beverages; replace-
ment of salt lost through sweating; and moving to a
shaded area.

FECAL POLLUTION AND WATER QUALITY

The most frequent adverse health outcome as-
sociated with exposure to fecally contaminated
recreational water is enteric illness. There is consis-
tency in the overall body of evidence concerning
health effects from fecally polluted recreational wa-
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ters, and a series of randomized controlled trials
performed in the United Kingdom form the key
studies for derivation of guideline values for the
microbiological quality of recreational waters.

However, the guideline values should be in-
terpreted or modified in light of regional and/or
local factors. Such factors include the nature and
seriousness of local endemic illness; population be-
havior; exposure patterns; sociocultural, economic,
environmental, and technical aspects; and compet-
ing health risk from other diseases that are not as-
sociated with recreational water.

The initial classification of a recreational wa-
ter environment is based upon the combination of
(1) evidence for the degree of influence of human
fecal material (by sanitary inspection of beach and
water catchment) and (2) counts of suitable fecal
index bacteria (a microbial quality assessment). In-
formation to be collected during sanitary inspec-
tions should cover at least the three most important
sources of human fecal contamination of recre-
ational water environments for public health pur-
poses: sewage; riverine discharges (where the river
is receiving sewage discharges and either is used
directly for recreation or discharges near a coastal
or lake area used for recreation); and bather conta-
mination, including excreta. Where human inputs
are minimal, investigation of animal fecal inputs
should be explored.

Population groups that may be at higher risk
of disease include the young, the elderly, the im-
munocompromised, and visiting populations sus-
ceptible to locally endemic disease. If such groups
are significant water users, this should be taken into
account in risk assessment and management.

Management action in response to unaccept-
able fecal contamination can be both immediate,
such as public health advisories, and long term,
such as pollution abatement.

FREE-LIVING MICROORGANISMS

In addition to microorganisms introduced to
recreational waters through human or animal fecal
contamination, a number of pathogenic microor-
ganisms are indigenous to such areas or, once in-
troduced, are capable of colonizing the environ-
ment. These microorganisms include Vibrio species;
Aeromonas spp.; free-living amoebae that are mem-
bers of the genus Acanthamoeba, Naegleria fowleri,
and Balamuthia mandrillaris; and leptospires.

Evidence suggests that although infection
with free-living microorganisms or pathogenic lep-
tospires via recreational water use may be life-
threatening, the incidence of such infection is very
low and, in many cases, is limited to specific areas.
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As such, no specific guideline values have been rec-
ommended, although authorities should be aware
of the potential hazards posed by these organisms
and act accordingly. Assessment of the likely haz-
ard and education of water users and health pro-
fessionals are important control measures.

MICROBIAL ASPECTS OF BEACH SAND
QUALITY

Bacteria, fungi, parasites, and viruses have all
been isolated from beach sand. A number of them
are potential pathogens. Factors promoting the sur-
vival and dispersion of pathogens include the na-
ture of the beach, tidal phenomena, the presence of
sewage outlets, the season, the presence of animals,
and the number of swimmers. However, the capac-
ity of microorganisms that have been isolated from
beach sand to infect bathers remains undemon-
strated, and the real extent of their threat to public
health is unknown. There is therefore no evidence
to support establishment of a guideline value for
index organisms or pathogenic microorganisms on
beach sand.

The principal microbial risk to human health
encountered on beaches and similar areas comes
from contact with animal excreta, particularly from
dogs. Suitable preventive management actions in-
clude public awareness, beach cleaning, and regu-
lations that restrict access seasonally on frequently
used beaches or obligate the owner to remove ani-
mal excreta.

ALGAE AND CYANOBACTERIA IN
COASTAL AND ESTUARINE WATERS

Several human diseases have been reported
in association with toxic species of dinoflagellates,
diatoms, nanoflagellates, and cyanobacteria (blue-
green algae) that occur in the marine environment.
The toxicity of these algae to humans is due to the
presence of algal toxins. Marine algal toxins become
a problem primarily because they concentrate in
shellfish and fish that are subsequently eaten by
humans.

Available data indicate that the risk for
human health associated with the occurrence of
marine toxic algae or cyanobacteria during recre-
ational activities is limited to a few species and ge-
ographical areas. In areas subject to the occurrence
of marine toxic algae or cyanobacteria, it is impor-
tant to carry out adequate monitoring activities and
surveillance programs. In affected areas, it is ap-
propriate to provide health information to general
practitioners and the general public, in particular
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recreational water users. Precautionary measures
include avoiding areas with visible algal concentra-
tions and/or algal scums in the sea as well as on the
shore, avoiding sitting downwind from any algal
material drying on the shore, and showering to re-
move any algal material.

ALGAE AND CYANOBACTERIA IN FRESH
WATER

Many species of freshwater algae may prolif-
erate quite intensively in nutrient-rich waters.
However, these algae do not form dense surface
scums or “blooms,” as do some cyanobacteria. Tox-
ins they may contain therefore are not accumulated
to potentially hazardous concentrations. For this
reason most adverse health impacts from recre-
ational use of fresh waters have been associated
with cyanobacteria rather than with freshwater
algae.

Allergic or irritative dermal reactions of vary-
ing severity have been reported from a number of
freshwater cyanobacterial genera after recreational
exposure. Bathing suits, and particularly wet suits,
tend to aggravate such effects by accumulating
cyanobacterial material and enhancing disruption of
cells and liberation of cell content. It is probable that
these symptoms are not due to recognized cyano-
toxins but rather to currently largely unidentified
substances. In contrast to dermal contact, uptake of
cyanobacteria though ingestion or aspiration in-
volves a risk of intoxication by cyanotoxins. Most
documented cases of human injury through cyano-
toxins involved exposure through drinking water.

Because adequate surveillance is difficult and
few immediate management options are available
(other than precluding or discouraging use or can-
celing water sports activities such as competitions),
provision of adequate public information is a key
short-term measure. Medium- to long-term mea-
sures include identification of the sources of nutri-
ent pollution and significant reduction of nutrient
input in order to effectively reduce proliferation not
only of cyanobacteria but of potentially harmful
algae as well.

AESTHETIC ISSUES

The aesthetic value of recreational waters im-
plies freedom from visible materials that will settle
to form objectionable deposits; floating debris; oil;
scum; substances producing objectionable color,
odor, taste, or turbidity; and substances or condi-
tions that produce undesirable aquatic life. Clean
beaches are one of the prime parameters that are de-
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sired by recreational users. Local economies may
depend on the aesthetic quality of recreational wa-
ter areas, and the environmental degradation of
beaches is known to lead to loss of income from
tourism. Water in swimming areas should ideally
be clear enough for users to estimate depth, to see
subsurface hazards easily, and to detect the sub-
merged bodies of swimmers or divers who may be
in difficulty. In addition to the safety factor, clear
water fosters enjoyment of the aquatic environment.

Visitor enjoyment of any beach is generally
marred by litter. The variety of litter found in recre-
ational water or washed up on the beach is consid-
erable and includes discarded food or wrapping,
bottles and cans, cigarette butts, dead fish, dis-
carded condoms, and syringes, needles, and other
medical wastes. Unlike most litter, medical waste
and broken glass also represent hazards to health.
Objectionable smells associated with untreated
sewage effluent; decaying organic matter such as
vegetation, dead animals, or fish; and discharged
gasoline or diesel oil can deter recreational water
and bathing beach users. Marine debris monitoring
can be used to provide information on the types,
quantities, and distribution of marine debris; to
identify sources of marine debris; to explore public
health issues relating to marine debris; and to in-
crease public awareness of the condition of the
coastline. Management options include manual or
mechanical beach cleaning.

CHEMICAL AND PHYSICAL AGENTS

Chemical contaminants can enter surface wa-
ters or be deposited on beaches from both natural
and anthropogenic sources. Exposure is one of the
key issues in determining the risk of toxic effects
from chemicals in recreational waters. The form of
recreational activity will therefore play a signifi-
cant role. Among the routes of exposure are direct
surface contact, including skin, eyes, and mucous
membranes; inhalation; and ingestion. In assessing
the risk from a particular contaminant, the fre-
quency, extent, and likelihood of exposure are cru-
cial parts of the evaluation.

The potential risks from chemical contamina-
tion of coastal and freshwater recreational waters
will be very much smaller than the potential risks
from microbial contaminants. In most cases the con-
centration of chemical contaminants will be below
the levels set by drinking-water guidelines. As long
as care is taken in their application, WHO’s Guide-
lines for Drinking-water Quality can provide a start-
ing point for deriving values that could be used to
make a preliminary risk assessment under specific
circumstances.
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An assessment of the chemical hazards in
recreational water may involve inspecting the im-
mediate area to determine if there are any nearby
sources of chemical contamination, such as outfalls;
considering the pattern and type of recreational use
of the water to determine whether there will be
extensive contact with the water and/or a signifi-
cant risk of ingestion; and chemically analyzing the
water to support a quantitative risk assessment. It is
important in evaluating chemical hazards that the
risks not be overestimated. The risks should be re-
lated to risks from other hazards such as drowning
or microbial contamination, which will almost in-
variably be much greater.

DANGEROUS AQUATIC ORGANISMS

Dangerous aquatic organisms may be en-
countered during recreational use of freshwater
and coastal recreational environments. Such organ-
isms vary widely and are generally of local or re-
gional importance. The likelihood and nature of
human exposure often depend significantly on the
type of recreational activity concerned.

Two types of risks can be distinguished in re-
lation to dangerous aquatic species: (1) injury or in-
toxication resulting from direct encounters with
predators or venomous species and (2) infectious
diseases transmitted by species that have life cycles
that are linked to the aquatic environment.

Injuries from encounters with dangerous
aquatic organisms are generally sustained by acci-
dentally brushing past a venomous sessile or float-
ing organism when bathing; inadvertently treading
on a stingray, weeverfish, or sea urchin; unneces-
sary handling of venomous organisms during
seashore exploration; invading the territory of large
animals, such as alligators or crocodiles, when
swimming or at the waterside; swimming in waters
used as hunting grounds by large predators; or in-
tentionally interfering with or provoking danger-
ous aquatic organisms.

Disease vectors include mosquitoes and cer-
tain species of freshwater snails. Mosquitoes trans-
mit malaria parasites and the viruses responsible
for dengue fever, yellow fever, and various types of
encephalitis. Some species of freshwater snails host
the larval development of trematode parasites of
the genus Schistosoma.

APPLICATION OF GUIDELINES AND
MANAGEMENT OPTIONS

The possible negative health outcomes associ-
ated with the use of recreational water environ-
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ments result in the need for guidelines that can be
converted into locally appropriate and applicable
standards and the associated management of sites
to ensure a safe, healthy, and aesthetically pleasing
environment.

A number of points need to be considered in
converting guidelines into regulations adapted to
local circumstances. Using the recreational water
quality classification system for fecal pollution as
an example, the principal requirements that would
need to be incorporated into provisions would nor-
mally include:

¢ the establishment of a water quality classification
system

¢ the obligation for appropriate regulatory author-
ities to maintain a listing of all recognized recre-
ational water areas

* the definition of responsibility for establishing a
plan for recreational water safety management
and its implementation

* independent surveillance and provision of infor-
mation to the public

¢ the obligation to act, including immediately con-
sulting with public health officials and informing
the public when conditions that are potentially
hazardous to health are detected

Several types of management interventions
are possible, including regulatory compliance, con-
trol and abatement technology, enhancing the ca-
pacity of individuals to make informed choices, and
providing public health advice.

The entire WHO report can be viewed or
downloaded for free from the WHO Web site, at:
http:/ /www.who.int/water_sanitation_health/
bathing/srwel/en/. Print copies of the report can
also be ordered from WHO Marketing & Dissemi-
nation, 1211 Geneva 27, Switzerland. The cost of the
printed report is Swiss Francs 70 (Sw.Fr. 49 in de-
veloping countries).

In 2004, WHO plans to publish a second
volume of the Guidelines, which will address the
safety of swimming pools, spas, and similar recre-
ational water environments.

SINOPSIS

Por un uso saludable y seguro de las aguas
de recreo

Las actividades acudticas recreativas pueden ofrecer benefi-
cios considerables para la salud y el bienestar de las per-
sonas. Por ejemplo, los lagos y los rios pueden brindar un
ambiente adecuado para el descanso, la actividad fisica y el
esparcimiento. Ademds, muchos paises de todas las latitudes
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dependen de sus extensas playas cubiertas de arena para
atraer a los turistas, y los desembolsos de esos visitantes
contribuyen a la economia local. Sin embargo, esas activi-
dades acudticas también pueden representar riesgos para la
salud, ya que aguas contaminadas o poco seguras en lugares
de recreo pueden conducir a infecciones y enfermedades, le-
siones e incluso la muerte. Para ayudar a lidiar con este tipo
de problemas, la Organizacion Mundial de la Salud (OMS)
emitio recientemente un informe titulado Directrices para
un Medio Acudtico Recreativo Seguro (Guidelines for
Safe Recreational Water Environments). El texto estd di-
rigido a reducir las muertes y lesiones de los bafiistas, asi
como a hacer las playas y los espacios recreativos acudticos
mds seguros para el descanso, los ejercicios y el es-
parcimiento. El nuevo informe de la OMS trata sobre ries-
gos tales como el de ahogarse y recibir lesiones; la exposicion
al frio, el calor y las radiaciones solares; la calidad del agua;

la contaminacién de la arena de las playas; y la exposicion a
algas, agentes quimicos y fisicos, asi como a organismos
acudticos peligrosos. Las directrices propuestas en el in-
forme de la OMS deben servir de base para desarrollar es-
trategias nacionales e internacionales —como estdndares y
regulaciones—, para controlar los riesgos para la salud que
se pueden encontrar en los medios acudticos de recreo y, al
mismo tiempo, deben ofrecer un marco de trabajo para las
autoridades locales encargadas de tomar decisiones. Estas
directrices también se pueden utilizar como material de refe-
rencia para las industrias y los operadores que preparan
proyectos de desarrollo en dreas con medios acudticos recrea-
tivos, como una lista de comprobacion para interpretar y
evaluar el eventual impacto para la salud de los proyectos
recreativos y de como llevar a cabo la estimacion de su im-
pacto sobre el medio ambiente y la salud ambiental.
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International Conference on Emerging Infectious Diseases

ing infectious diseases.

it is US$ 400 after that date.
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cil of State and Territorial Epidemiologists, and the National Center for Infectious Dis-
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