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Abstract

Aim. Considering the high capability of Ilam province in the development
of health tourism as indicated in its active border crossings with Irag and
the response to the recent epidemic, it was deemed necessary to identify
the risks of air pollution on the health of tourists.

Materials and Methods. During 2008-2018, data on five primary air
pollutants during 2008-2018 were identified by literature research and by
referring to the relevant monitoring organizations. Data analysis was
performed by the Full permutation polygon synthetic indicator model,
while Excel and MATLAB software were used to display data.

Results. The findings of the study revealed that despite the application of
the Land Use Planning Document, average suspended particulate matter
of less than 10 microns ranked second after sulphur dioxide (SO3), in terms
of the contribution to air pollution and instability in llam City during the
11 years in question (excluding 2008 and 2009).

Conclusions. The link between air pollution and the development of health
tourism on the one hand and the emergence of an epidemic on the other
has recently necessitated a new concept of health, tourism and welfare in
relation to the environment with the aim of achieving a healthy
environment for visiting tourists.
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Pesiome

Llenb. BbICOKM  MOTEHUMan MNPOBUHUMM  Mnam B passutuu
03/0POBUTE/ILHOFO TypMU3Ma, ee reorpaduueckoe coceactso ¢ Mpakom u
BO3HMKHOBEHWE HedaBHEN 3anuaemun 06YCNOBUAM BO3MOMKHbIE PUCKK
3arpA3HeHNA NPMPOAHON cpeabl.

Martepunanbl U metoapl. [laHHble NO MNATU OCHOBHbIM 3arpAsHUTENAM
Bo3Zyxa 3a 2008-2018 rr. 6bLiM cobpaHbl MeTogOoM 6UBAMOTEYHOTO
MUCCNeAoBaHMA U NyTeM 06palleHWAs B COOTBETCTBYHOLLME OPraHM3aLuu.
AHanu3 [aHHbIX NPOBOAMICA C MOMOLLBIO MOAENN CUHTETUYECKOro
WHAMKATOPa MHOFOYrosibHUKa MNepecTaHOBKM, B TO BpemaA Kak And
oTOobpaXKeHUA AaHHbIX UCMOAb30BaANCL Nporpammbl Excel u MATLAB.
Pe3synbTtatbl. Pe3ynbTaThl uccnefoBaHuMA MNOKasanu, YTO, HECMOTPA Ha
[OKyMEHT O MNaHMPOBaHMM 3eMJ/IeN0Nb30BaHUA, CPefHee coaepiKaHue
B3BEeLUEHHbIX TBEPAbIX YacTuL, meHee 10 MUKPOH 3aHMMano BTOPOe MecTo
nocne auokcuaa cepbl (SO;), € TOYKM 3peHWA BK/IAZA B 3arpsAsHEHUe
BO3ZyXa M HecTabunbHocTM B ropoge Mnam B TeyeHue nocnegHux 11
paccmaTpuBaemblix NeT (Mckatodan 2008 u 2009 rr.).

BbiBoabl. CBA3b MexAy 3arpasHeHMem BO3gyxa W pasBUTUEM
03/0POBUTE/IBHOTO TYpU3Ma, C OAHOM CTOPOHbI, W BO3HWMKHOBEHMEM
aNuAemun, C ApPYyrow, BblABMIA HEOBXOAMMOCTb B HOBOM KOHLeNLMK
34paBOOXPaHEHUA, TYpU3Ma M 61arocoCcToAHMA PEFMOHa.

Kniouesble cnosa
3arps3HeHWe BO34yxa, 0340POBUTENbHbIN Typu3m, metog CUMI.

© 2022 AsTopbl. 02 Poccuu: 3Konozus, pazsumue. ITO CTaTbA OTKPLITOrO 4OCTYNa B COOTBETCTBUM C ycnosuamm Creative
Commons Attribution License, KoTopaa paspelaeT MCNONb30BaHWE, PAcNpPOCTPaHeHWe M BOCMPOMU3BELAEeHWE Ha Ntobom
HocuTene NPW YCI0BUM NPaBUIbHOTO LIUTUPOBAHUA OPUTMHANIBHON PaboTbl.
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INTRODUCTION

According to the World Health Organization, a person’s
overall health status has two dimensions, namely physical
health and mental health. The latter refers to “a state of
well-being in which any person can cope with the normal
stresses of life” [1]. Travel with the primary goal of
receiving medical treatment and maintaining the well-being
of an individual falls within the category of health tourism,
which includes various options such as spas, wellness and
medicine [2; 3]. As an emerging global phenomenon in the
healthcare domain, health tourism has today become the
most prominent competitive industry and a lucrative
segment of the potential tourism market [4]. Some
countries such as India and Thailand have tried capitalising
on linking their medical care to health tourism in order to
develop their own economies [5].

Over the past few years, the significant role of
tourists’ perceptions in health tourism development has
attracted more attention from researchers [6]. A tourist’s
perception itself is reflected in the search for a pleasant
place to relieve stress [7]. Environmental quality and
sustainability serve as essential factors in the decision-
making process of tourists, because of their remarkable
impact on the competitiveness of tourist destinations [7; 8]
and the spatial relationship between diseases. As a result, a
low level of environmental quality harms tourism
development by creating negative psychological states in
visitors, reducing the beauty of natural places, damaging
the tourism experience and consequently reducing the
demand for tourism [8].

Air pollution adversely affects the development of
tourism [9], especially health tourism. As the IPCC's
starkly warns [10], air pollution is harmful to the health of
all individuals [11; 12] i.e., both residents and tourists.
Attracting increasing attention from researchers, air
pollution is known as the most significant environmental
cause of disease and premature death in today’s world
[13]. It is also one of the leading causes of death due to
ischemic heart disease, strokes, chronic obstructive
pulmonary disease, lung cancer and acute lower respiratory
tract infection (LRI) [14].

Put differently, exposure to air pollutants is
associated with cardiovascular disease, diabetes, metabolic
syndrome, neurobehavioral behaviors and reproductive
disorders [15]. By definition, air pollution is a complex
combination of several types of toxic pollutants [10]. Five
primary air pollutants include sulphur dioxide (SO,), ozone
(03), suspended particulates less than 10 microns in size,
carbon monoxide (CO) and nitrogen dioxide (NO3). Sulphur
dioxide (SO,) is a toxic and irritant gas that causes acid rain
[16], affecting the mucous membranes and respiratory
system [17]. Another toxic gaseous pollutant in the
atmosphere is tropospheric ozone that has numerous
destructive effects on the environment and human health,
including reduced lung capacity, sore throats and throat
swelling, coughing and heart disease [18]. The level of
suspended particulate matter (SPM) constitutes one of the
most important indicators of air pollution and is closely
connected with the life expectancy rate [19] and the
expansion of the respiratory disease matrix. It also has a
significant impact on both the climate and people’s living
environment [20].

The factors causing environmental degradation,
especially air pollution, adversely impact not only the
health of residents and tourists but also on the decisions

they make. However, there exists scarce information on the
nature or effects of various environmental factors,
especially air pollution, on health tourism as a support
industry contributing to improving society and achieving
sustainable development. It is also vital to study the effect
of non-medical factors such as air pollution when
formulating appropriate tourism policies and sustainability
issues for health policymakers and managers. The creation
of this new conceptual approach, in turn, requires
cooperation between designers (architects and planners),
physicians, epidemiologists and policymakers in promoting
actions and policies aimed at change to in order realise a
healthy environment for tourists. Health tourism also
constitutes an essential area of policymaking not only in
encouraging this industry but also in minimizing its
challenges despite the recent epidemic. The reason for this
is that some viruses are transmitted through the air, using
fine airborne particles as carriers to spread in the
environment. Simply put, environmental phenomena such
as air pollution can accelerate the spread of viruses such as
SARS-CoV-2, and negatively impact on the attraction of
tourists. These matters require more appropriate
epidemiological research.

One of the general policies adopted by the health
system in Iran since 2014 is the reduction of risks and
pollution threatening the health based upon valid scientific
evidence. Pursuant to these policies, one of the strategic
challenges enumerated in the Land Use Planning Document
regarding llam is the growing trend of the dust storm
phenomenon and its pervasive effect on the expansion of
dust storm emission sources inside the country. In the same
document mentioned above, Dehloran, Mehran, and llam
cities have been cited as health tourism hub zones [21]. In
this regard, this study provides a proposal for the
management of the tourism industry following the
COVID-19 pandemic that includes the creation of a more
sustainable health tourism industry through adopting
measures appropriate for the identification of the leading
indicators of air pollution. Taking the above into account,
the present research seeks to answer the following two
questions:

1) Which air pollutant has the greatest impact on
the air pollution and instability of Ilam city, and thus is
preventing the development of health tourism?

2) Can a level of average aerial particulate matter
less than 10 microns- as one of the most critical threats
facing the environment — be also regarded as the most
significant threat facing the domain of health tourism
development?

llam city is the capital of llam province. The
population of this city was 194,030 as per the 2016 Census
[22]. It is entirely surrounded by mountain forests with a
temperate mountain climate and spring-like weather.
Located in the northwest of the llam Province, llam City is
situated at between 33 degrees 21 minutes 30 seconds to
33 degrees 51 minutes 48 seconds north latitude and
45 degrees 41 minutes 7 seconds to 46 degrees 51 minutes
19 seconds east longitude. It has an area of
67,212804 hectares, accounting for 62.10% of the
province’s total area. It neighbors the towns of Ivan, Sirvan,
Chardavol, Darreh Shahr and Mehran and the country of
Iraq [23], sharing a 430 km border with Iraq to the north. It
extends topographically to the Shenehchir mountain to the
north, Shalam mountain to the east, Qala Qiran mountain
to the west and to Kabir Kouh mountain to the south [24].
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Figure 1. Relative location of llam city in Iran geographically

PucyHok 1. leorpaduyeckoe pacnonoxeHue ropoga Mnam B UpaHe

MATERIALS AND METHODS

This research is of applied nature in terms of data
consulted. The data were collected through library
research and by referring to the relevant monitoring
organizations. Data analysis was undertaken according to
by the FPPSI model, while Excel and MATLAB software
were used to display data. This study examined data

relative to the five primary indicators of air pollution,
including the average level of carbon monoxide gas (CO),
average level of sulphur dioxide (SO;), average level
nitrogen dioxide (NO,), average level of ozone gas (Os) and
average level of particulate matter of less than 10 microns
during 2008-2018.

Table 1. Air pollution indicators studied over the 2008-2018 period
Tabnuua 1. MNokasaTenu 3arpasHeHMA Bo3ayxa, U3ydyeHHble 3a nepuog 2008-2018 rr.
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Source: Environmental Protection Agency of llam Province (2018) [25]

UcmouHuK: A2eHmcmeo no oxpaHe okpyxaroueli cpedsi nposuHyuu Unam (2018) [25]
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Description of the model used in the research

In this study, the full permutation polygon synthetic
indicator (FPPSI) method was used to evaluate stability. As
a model newly developed for assessing sustainable
development, FPPSI has not been used in Iran so far.
Through considering the values of the upper limit, lower
limit, and standardised data in FPPSI, it has a very high
power in evaluating and analysing the current status of
sustainable development. In this method, the theoretical
maximum values of each of the n indicators are
represented by a polygon of n sides with a radius at each
vertex (i.e. distance from the polygon’s center). This radius
itself is defined by calculating the upper limits of the
standardised value for each indicator. Hence, (n - 1)!/2 n-
sided polygons are created in total.

To define the synthetic indicator, the mean of ratios
of n-sided polygon’s area to the polygon’s area is calculated
and defined in terms of a normalized value of 1.0 for each
indicator.

The process of standardisation can be expressed in
the following way:

X+ b
F(X}=a

¥ +e'

where F(X) satisfies the following conditions:

F o =-—1

a=0, =0

fCx) =0
Fxl oy =1
In the above equation, U, L, and T indicate the

upper limit, the lower limit and the threshold for parameter
X, respectively. Thus, we have:
(x) (U — EYU-T)
= G T —anx + o + It - 210
Then, the equation can be standardised as follows:
(Ul — LI}X1 — T}
(Ui + Li — 2FD)Xi + UITi + LiTi — 20iL
Using n indicators, an outer regular polygon of n-
sides can be created in which n vertices and the central
point represent S;=1 and Si=-1, respectively. Additionally,
the value of the corresponding standardised indicator is
defined by the radius from each vertex to the central point.
The threshold values of the indicators meeting S;
=0(X; = T) are represented by an inner polygon that is
situated halfway between the outer polygon and the
polygon centre. The values of the standardised indicators
that are located inside and outside the inner polygon are
negative and lower than their thresholds and positive and
higher than their threshold values, respectively (Figure 2).

Si

Indicator 2
e Upper limit
== lower imit
standardized value
Indicator 3

Indicator 1
1
]
Indicator§
Indicator 5
Indicator 4

Figure 2. FPPSI Method
PucyHok 2. Metog CUMI

To calculate the number of triangles created by the lines
between the central point and the n indicators (vertices),
the following equation is used:
n{n — 1)
2
In the same vein, the polygon’s total area is
estimated based on the following equation:

0.5 E(S, + 1S + 1)}n @
where S and S_ +1 are the indicator / and the distance

i i
from the endpoint of indicator i to the central point,
respectively. The standardisation interval is equal to [-1,
+1].

In this way, n x (n - 1)I/2 = nl/2 triangles are
produced from the number of indicators (n - 1)!/2. Their
total area is obtained as follows:

f A . . ) Kl p
(055m (Z) Eooyf5i+ 1008 4 1)) = 5

To estimate the total areas of the (n - 1)!/2 regular
outer polygons (with a side two units in length), the
following equation is used:

0.5x4xnx %

Finally, the FPPSI value is calculated as follows:
_ If fst+a)ispr1)
£ =
Inin-1]
In this equation, the total of the values of all
indicators at a hierarchy’s lower level has been represented
by S. Indicating the value of synthetic indicator; it can also

be standardised to reflect the immediately higher level in
the hierarchy [26-28].

RESULTS

In this study, the maximum and minimum limits and
standards of air pollution indicators were used. In the FPPSI
method, the values higher than the standard level indicate
less pollution and vice versa. Put differently, the closer the
pollution level to -1, the greater pollution will be, and the
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closer the value of pollution to +1, the lower pollution will
be.

As is evident in the results of 2008, the fifth
indicator (i.e., suspended particulate matter less than
10 microns) with an average value of 0.375151 had a
greater effect than other pollution indicators on the health
of residents and tourists and air pollution and instability in
llam City. After that, sulphur dioxide gas (average
value = 0.434545), ozone gas (average value = 0.5801060)
and carbon monoxide gas (average value=0.757576) were
ranked from highest to lowest in terms of their level of
their contribution to air pollution in llam City, respectively.
Compared to other pollutants, nitrogen dioxide (NO;) with
an average of 0.7589750 had the least effect on pollution
in llam City.

In 2009, from among the pollution indicators in
question, average particulate matter of less than
10 microns (i.e., 5t indicator) and sulphur dioxide gas had
the greatest impact on the health risks of the residents and
visitors and the air pollution of llam City with a value of
0.250142 and 0.309629, respectively. The lowest impact
levels were of carbon monoxide (CO), ozone (Os), and
nitrogen dioxide (NO;) with an average of 0.772358,
0.709989, and 0.573276, respectively.

Based on Figure 3, in 2010, sulphur dioxide (i.e.,
indicator No. 2) with an average of 0.338887 had the
highest effect on the air pollution and instability of llam
City. With an average of 0.6326, suspended particulate
matter (i.e., indicator No.5) was found to be the second
most significant air pollutant in llam City. Ozone gas (i.e.,
indicator No. 4) with an average of 0.6342 had the same
effect as suspended particles. Compared to the five
indicators studied, carbon monoxide gas (i.e., indicator
No. 1) accounted for the lowest pollution level in the year
in question.

In 2011, as far as the effect on the instability and air
pollution of Illam City is concerned, sulphur dioxide (i.e.,
indicator No.2) with an average of 0.3694, ozone with an
average of 0.6576, nitrogen with an average of 0.7303 and
suspended particles with an average of 0.7353 ranked from
the highest to the lowest. Carbon monoxide gas with an
average of 0.7723 had the least effect on air pollution and
subsequent instability in llam City.

In 2012, sulphur dioxide (i.e., indicator No.2) and
suspended particles (i.e., indicator No.5) were ranked first
and second in terms of effect on air pollution and
instability in llam City with an average of 0.2679 and
0.43070, respectively; meanwhile, ozone gas with an
average of 0.6506 was more stable than in the years before
2012. Carbon monoxide indicator with an average of
0.7873 and nitrogen dioxide with an average of 0.7458 had
the lowest effect on pollution, respectively.

As is evident from Figure 3, in 2013, the sulphur
dioxide (i.e., indicator No.2) with an average of 0.23377,
suspended particulates (i.e., indicator No.5) with an
average of 0.4728 contributed the most to air pollution and
instability in llam City, respectively. In terms of the effect
on the instability of llam city, the next higher positions in
the ranking belonged to ozone gas with an average of
0.6506, nitrogen dioxide with an average of 0.7563 and
carbon monoxide with an average of 0.7873.

In 2014, as in the previous years, sulphur dioxide
(i.e., indicator No. 2) with an average of 0.2679 had the top
ranking in terms of the effect on instability and air pollution
in llam. The contribution of suspended particulates (i.e.,
indicator No. 5) to the air pollution of llam city was
approximately the same as ozone gas i.e., 0.6544 vs.
0.6558. However, the former indicator (i.e., suspended
particulates matter) showed more stability, decreasing its
role in the city’s air pollution. Nitrogen dioxide and carbon
monoxide were ranked the lowest by the effect on air
pollution and instability in llam City with an average of
0.7277and 0.78723, respectively.

Likewise, considering Figure 3, in 2015, the order of
indicators by the effect on the air pollution and instability
in llam City from the highest to lowest was as follows:
sulphur dioxide (i.e., indicator No. 2) with an average of
0.2111, nitrogen dioxide (NO,) with an average of 0.7099,
suspended particulates with an average of 0.7124, ozone
gas with an average of 0.7258 and finally, carbon monoxide
with an average of 0.75756.

As per Figure 3, like 2008-2015, in 2016, sulphur
dioxide (S0,) with an average of 0.1773 made the biggest
contribution to air instability in Ilam City. Following it,
suspended particulates with an average value of 0.6764,
sulphur dioxide with an average of 0.6851, sulfur monoxide
gas with an average of 0.7429 had the greatest effect on air
pollution in llam, respectively. Ozone gas with an average
of 0.7595 had a more stable situation in the year in
question and led to less air pollution in llam.

In 2017, sulphur dioxide (i.e., indicator No. 2) with
an average of 0.152091 contributed the most to the air
pollution and instability in Ilam, followed by suspended
particles, nitrogen dioxide (NO,), carbon monoxide and
ozone gas with an average of 0.685397, 0.6875667, 0.7258
and 0.728543, respectively.

According to Figure 3, in 2018, sulphur dioxide gas
(i.e., indicator No. 2) with an average of 0.16117 played the
most prominent part in air pollution and instability of llam
City. After that, suspended particulates with an average of
0.658807, nitrogen dioxide with an average of 0.668039,
ozone gas with an average of 0.71875 and carbon
monoxide with an average of 0.742972 were the next
factors having the greatest effect on air and instability in
llam City, respectively.

2014

2013

-

Figure 3. Status of air pollution indicators in llam City in 2008-2018
PucyHok 3. CocTosiHMe NoKa3aTesiel 3arpsasHeHns Bo3ayxa B ropoge Mnam 8 2008-2018 ropax
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As seen in Figure 4 and Table 2, from among five one of the critical environmental pollutants in Iran in recent
main/leading indicators of air pollution, the average years, suspended particulates of less than 10 microns were
sulphur dioxide content in the air of llam City can be the second-highest pollutant after sulphur dioxide. After
considered the most important and primary factor of these two factors, average ozone gas content contributed
instability and air pollution in the period under study. As the most to air pollution in llam City.

Table 2. FPPSI of air pollution indicators in llam City in 2008-2018
Tabauua 2. FPPSI nokasateneit 3arpasHeHus Bo3ayxa B ropoge Mnam B 2008-2018 rr.

Average air
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Figure 4. Average FPPSI of air pollution indicators in Ilam City in 2008-2018
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DISCUSSION health geography, is a newly debated issue. Hence, threat
Awareness of the natural environment of a given tourist of air pollution and its direct relationship with the increase
destination, especially air quality as a reference point for or decrease in the presence of tourists has intensified the
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importance of giving due attention to environmental issues
of both tourist origin and destination countries when the
development of tourism and health tourism is in
considered. Severe air pollution has driven international
tourists out of China [29] on the one hand and forced
Chinese tourists to travel abroad on the other [30].
Thereupon, using a gravitational model in Beijing, they
found that air quality has negatively influenced China’s
inbound tourism remarkably [31]. According to some
researchers, environmental phenomena like air pollution
have also contributed to the accelerated incidence of
viruses such as SARS-CoV-2. Hence, exposure to air
pollution is associated with a higher incidence of
SARS-CoV-2 and of COVID-19-induced mortality [32].

According to the results obtained from the average
of FPPSI of air pollutants during the years studied, as is
evident from the standard of some indicators, Illam’s
environmental conditions have approached instability
during the years in question. This contradicts the goals of
Land Use Planning Document 2020 that has introduced Illam
city as the pole of health tourism development in llam
province [21]. This problem, in turn, necessitates giving due
consideration to the environmental issues by the province’s
policy-makers and authorities in terms of the type of air
pollutant and magnitude of effect on health tourism
development.

Based on research results, the effect of sulphur
dioxide on environmental instability and air quality of llam
City in terms of attracting health tourism is higher than
other pollutants. This finding was in line with those
reported by Seydaei et al [27] for the Isfahan metropolis
and Hosseini et al [28] for the Ahwaz metropolis. These
studies differ only in that the levels of instability and
diversity of pollutants in the metropolises/big cities of Iran
(i.e., Tehran, Ahwaz, and Isfahan) are much higher than in
the city of Illam. Just as air pollution can affect the
development of health tourism, so can tourism
development affect the quality of air in destination cities.
[27-28].

Some researchers have examined the effect of
tourism development on air quality, showing that the
contribution of tourists’ behavior to air pollution cannot be
ignored [33]. They claim that 8% of the greenhouse gas
emissions worldwide can be attributed to the tourism
industry. Thus an increase in the number of tourists by 1%
could bring in an increase in the PM10 by 0.45% [34].
Tourism also significantly affects CO, emissions. Given the
rising trends in environmental pollution in the form of CO;
emissions, it remains to be seen what solutions developing
countries such as Malaysia, Thailand, and Singapore (as
emerging economies in this field facing a steady increase in
the number of tourists), offer in the future to develop
medical tourism [35].

During 2008-2009, the average of particulate
matter of less than 10 microns (PM10) had a greater effect
on instability and air pollution in Illam City than other
pollution indicators (with an average of 0.375151 vs.
0.250142, respectively). Overall, during the years 2018-
2010, sulphur dioxide (SO;) gas with an average of
0.338887, 0.369402, 0.267934, 0.23377, 0.203735,
0.211115, 0.177384, 0.152091, 0.152091, 0.687567,
0.754032, 0.685397 and 0.152091, respectively, has made a
greater contribution to air pollution of Ilam city. With a
value of 0.16117, sulphur dioxide gas (SO,) had the greatest
effect in 2018, creating more instability. In this study,
suspended particulate matter was ranked the second, after

sulphur dioxide, most important pollutant in llam city. This
finding was contrary to the Land Use Planning Document
that has enumerated an average particulate matter of less
than 10 microns as the most crucial threat facing Illam’s
environmental domain. In view of the foregoing, one
possible future direction of research would be to
investigate the effect of these two pollutants, and in
particular sulphur dioxide, which is recognized as the most
significant pollutant during the recent years to threatening
the health of tourists and citizens in llam City. The
interference of air quality on tourism development has
recently come into greater focus in some countries and has
entailed important implications for the tourism economy
given the recent epidemic. Thus, considering Iran’s
neighbors requiring medical services, it seems necessary to
achieve an integrated understanding of air pollution,
tourism and the recent epidemic and explore their
interrelationships by adopting a complex strategy for the
attraction of health tourists based on air quality.

CONCLUSIONS

Air pollution is recognised as one of the significant
environmental concerns and threats facing the health of
residents and visitors and, subsequently, health tourism
development. Where various regions/areas of equal
potential differ in environmental quality, the cleanest
region will enjoy higher competitiveness. The present study
examined the air pollutants as a threat to health tourism in
llam over an 11-year period. Given the average FPPSI of
contaminants during 2008-2018, the environmental
conditions of llam City have approached instability in terms
of some indicators, with sulphur dioxide making the most
significant contribution to the environmental/ecological
instability of this city. The novelty of this research is that it
is the first time that one of the most important
environmental factors, i.e. air pollution has been examined
in connection with the development of the health tourism
industry in Iran and in one of the high-capability border
cities (due to having active border crossings with Iraq) in
attracting this category of tourists. Furthermore, according
to upstream documents, especially llam’s Land-use Studies
& Planning Document [21], the level of suspended
particulates of less than 10 microns (PM10) has been
identified as the most serious risk/threat facing the
environment of this province. According to the results of
this study, the most important threat to the city of llam in
the field of environment and consequently of health
tourism is sulphur dioxide followed by particulate matter of
less than 10 microns (PM10). Hence, prior to embarking
upon the health tourism development initiatives, planners
and policy makers are required to pay special attention to
identifying the hazards caused by the unawareness of this
pollutant (it has not been considered in the upstream
documents) and its subsequent negative effects on the
health of residents and tourists, taking into accounting the
recent epidemic.
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KPUTEPUN ABTOPCTBA

Comatiex C. XoccelHn onpeaenmn naet ucciesoBaHus,
BbICTPOW/I IOTVKY UCCNEA0BAHUA, yHacTBOBA B NOAEBbIX
nccnenoBaHMAX, COCTaBUA KapTorpaduueckunini matepuman,
CTPYKTYpUpOBan pesynbTaTbl UccneposaHusa. Macyg, Tarsaim
cbopmynuposan npobnemy, onpeaennn Metoapl
nccnefoBaHMA, y4acTBOBas B NONEBbIX UCCNEA0BAHUAX,
CTPYKTYPMPOBaA TEKCT CTaTbW B IOTUKE UCCIEA0BaHMS,
noabupan 6ubamorpadpmyeckne UCToUHMKK. IckaHaap C.
Ceipann y4acTBOBan B MOJEBbIX UCCIEL0BAHUAX, CTPYKTY-
PUPOBaN TEKCT CTaTbM B NOTMKe UcCNenoBaHMA. MoHec Fonamm
CTPYKTYPMPOBan TEKCT CTaTbW B IOTMKE UCCIeA0BaHMA,
y4acTBOBa/ B U3rOTOBAEHWUM rpadnyeckoro matepmana craTby.
3arvp B. ATaeB BbIMOJIHWA aHa/IN3 UMEIOLLEroCs OMbITa,
chopmyMpoBan BbIBOAI UCCNea0BaHMsA. Bce aBTopbl B paBHOM
CTENEeHMN HeCyT OTBETCTBEHHOCTb NPK 06HapYKeHUW naarvaTta,
camonnarmara u Apyrmx HeaTUYeckux npobaem.

KOH®/IUKT UHTEPECOB
ABTOpPbI 32BAIOT 06 OTCYTCTBMM KOHGNKTA UHTEPECOB.
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