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ABSTRACT

Aim: This study is designed to assess health status among pedestrians using different walking paths in several
areas around Kuwait during March to June 2005. This cross-sectional research evaluates the prevalence of
respiratory complaints and assesses the possible confounding effects that may be associated with distribution of
disease.

Methods: The adapted method is a self-report questionnaire to extract information about health status using a
convenience sampling technique. The selected sample was pedestrians from both genders and all age groups using
walking-paths. The data was analyzed by calculating proportions, and odd ratios were estimated using a logistic
regression model.

Results: The outcome revealed that nearly a quarter of the sample had some kind of respiratory diseases. Females
were twice more likely to have food allergy than males. Genetic factors and gender are the main risk determinants
that are associated with respiratory diseases, and specifically tobacco smoking is an extra confounder that is
related to cases with asthma and bronchitis.

Conclusion: This study indicate that a quarter of the sample who use walking paths in Kuwait have some kind of
respiratory disease or allergy.

Key words: Kuwait, Walking, physical activity, Respiratory diseases, Asthma.

INTRODUCTION association between ozone and emergency room
Physical inactivity and outdoor urban air pollutionyisits was observed by Mar and Koeﬁ‘?gAir

are two of the top 15 global causes of healthollution was also inversely associated with total
impairment™ Inactivity and insufficient activity hone density in elderly mef.

have been causally linked with heart disease, 8éver p1orchall et al identified neighborhoods that do
cancers, diabetes, and other adverse health |mpa€§)ecia"y well (or poorly) for both issues (walk-

both are associated with high body mass indexyijity air pollution)®® They compared quantitative
(BMI), overweight and obesity, which can lead tQ.gimates  for these two neighborhood-scale
additional adverse effects on hedfiThe relation ¢pyironmental health attributes and demonstrated

of the building er_1V|ronr(nent and obesity wa§mnortant health impacts of spatial exposure to the
mentioned by Sallis et 8l for low and high it environment in Metro Vancouver Canada.
walkability neighborhoods. Noise was another factor, there was an excess of
Walking an inexpensive and accessible activity igardiovascular mortality in the highest noise
protective against unhealthy outcorifésPhysical category with elevated risk of ischemic heart disea
activity recommendation was defined as >or = 158nd heart failure mortality”® The exposure of
min/ week of walking. Poor and uneducated peoplgedestrians to traffic related pollution and fine
are less likely to walk specially leisure walkifiy. particulates was higher than other road uédrs.
Walk-ability is objectively measured by theTraffic accidents are a major health problem in
residential density, intersection density, retéibs Kuwait. And the severity of pedestrian accidests i
for area ratio compared to land area, and land UB@jher than other road users. The vulnerability of
mix.© children is also of concern and Hotz et'Zl
Several studies have documented the associatipresented an educational curriculum directed te thi
between outdoor air pollution and mortality, aslwelage group with positive results.
as hospital admissioﬁ%.Concentrations of CO and Kuwait is a designed urban City with separate
NO2 exhibited the most consistent associationgeighborhoods built as the residential super blocks
with the increase in emergency room visits foground a central nucleus housing a shopping center,
myocardial infarction, angina and heart faillfédn high school, police station. The streets ardt bui

around the residential blocks in a way to discoerag

Environmental Health, Shuwaik, Girls Campus Kuwait, passing though traffic. Kindergartens are located
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from school. No high rise building is allowed ithsi tabulation between the cases with disease (asthma,
the residential blocks, these are located at the ciallergy, and respiratory disease) and possibleataus
center and the municipality of Kuwait does notwariables were assessed. Logistic regression was
allow any violation. Multi story buildings are implemented on multi-variables to calculate odds
allowed in certain designated areas where rentedtios and assess the importance and possible
homes are also availabfé’ statistical significance of confounders using the

The health impacts of air pollution are wellstatistical package (SPSS version 14.0).
recognized locally, some short and long term effect RESULTS

of air pollutants on human health were illustrated .

in Kuwait. After the oil fires episodes in 1991 '_I'he survey team managed to screen nine paths and
some researchers indicated that asthma afyCit responses from 925 subjects. The sample
presented leisure walkers using the selectedspath

chest complaints increased in 1991 compared & ! \ .
1986141 Further studies in 1992 on Kuwaiti Al the interviews were conducted during the

children showed a relationship between the levels gr:/enlhng time (rr]nost wglkers preferlthatftfme t?( dv?]'
‘black smoke’ and respiratory complaift8. Long the .bOt. weat erd_an ahre mostly o lwoari_, the
term association between exposure to oil fires arfifStriPution according to the sex, age, nationaiityl

severe asthma in adolescents (11-15 years) Wﬁguce}tlon is shown in table I, most Of. the
reported™” interviewed were males (62.3%) the proportion of

; the females (37.7%), however relating the figuces t
Aim of the study the distribution of the population at large reveit

To find out the demographic characteristics anthere was almost no difference between the gender
determine the prevalence of respiratory diseas@ich were 3.22 and 3.25 per 10,000.
among a convenient sample using walking paths ins |arger proportion of the subjects in which the

designated areas in Kuwait city during March tQaionality was reported, where Kuwaitis (K) 74.7%
June 2005. with variability in proportions to other nationadis
METHODS in different locations. The distribution would be

Using a self reported questionnaire to collec}jiﬁerent if we _re_late_ the figures t_o the populatiat
information. Subjects who reported disease weré' 9 the participation of the nationals (6.87/0p

grouped and statistically related to confounders t ould_tpe ,E)l\léerTShtlmes thte pflrthIp?;{LOHtOf the non

determine possible effects through odds rati uwartis (. )- The age structure o 1€ tWo groups
Is quite different; where as the Nationals have a

measurements. S S

Desian: Th dv related ional | normal distribution; that for the NK is biased

f%c'jgn' e stu dy_re ati cross sectional prevalengg, arqs  the working age groups with relatively

of disease conditions by questionnaire to personglypar proportions of malé)

habits, and walking path. Possible risk from
personal habits or walking path which induce Nearly half (49.6%) of the sample were from the

%g age group (20 - 39 years) and almost a quarter

respiratory disease was assessed using logis 69) were aged from 40 to 59 years. Few cases

regression analysis to measure odds ratios and -
determine the major predictors that were statikyica .3%) were adolescents (10-14 years) and the

associated with disease occurrence among tqgj
sample. :

Settings. Walking paths located in nine residential
areas around Kuwait city. The paths were located
Khaldiya, Yarmuk, Al-Adan, Salmiya 1 (Green

Island), Salmiya 2 (Marina Mall), Surra, Adeilia, 4 icination ratio of the oldest group would cotoe
and.Skuwalk.. _ N 16.8%. The ratios should be taken cautiously since
Subjects:  This is a non probability sample the study was based on a convenience sample of
(convenience sample) based on the availability @éjsure walkers and not on a random sample of a
subjects in the study areas. The subjects were frogpulation.

both genders, residents in Kuwait (i.e. Kuwaitislan 1. istribution according to the education level

non Kuwaitis), 10 — 75 years old. _ showed that nearly 40% of the sample was having a
Main outcome measure: A modified version of ynjversity degree and another 5.0% had a higher
“The International Study of Asthma and Allergies inequcation, the subjects with elementary education
Children (ISAAC)” questionnaire protocol waswere amounted to 8.5% of the sample. The bulk
adopted to screen the cases for respiratory diseaggas composed of those that finished high school or
(%1% Reporting of disease and personal habits wefgd a diploma; accounting collectively to (46.2%) o
dependent on the response of the subjecihe sample. The relative distribution would vafy i

Prevalence of l’eSpinatOI’y disease WaS. calculated fﬂ]e figures were related to the popu'ation Strlﬂ;tur
the groups according to path location. Cross-
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erly group (60 years and over) amounted to
2%. The proportion of the elderly was the third
on the list; relating the age distribution to tfatthe
opulation at large showed a different pattern.e Th
rticipation ratio of the three groups 15, 20 46d
years would be less than 5 per 10000 each. The
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the ratio for the least educated will drop to 08 p less common than the respiratory conditions. The
10000. A steady rise in the proportion of theelative distribution showed that a higher propmrti
participants was seen with the level of educatiortame from Salmiya (42.3%) followed by Meshrif
The ratio came up to 18.8/10000 with university17.8%) and Surra (16.9%). The ratios gave another
degrees and to 59.6/10000 with the subjects havimijstribution pattern, however Shuwaik had the
post graduate qualification. highest ratio (17.7/10000) similar to that seerhwit
The distribution of walking paths is shown in thethe respiratory conditions. The ratios for Sumal a
4™ part of table I. As reported with the otherMeshrif were higher than the overall ratio (3/10p00
variables both Samp|e percentage and ratios pWIth Asthma or bronchitis most of the cases were
10000 of the population residing in the areas areontributed to Salmiya (27.5%), Meshrif (22.4%),
shown. Leisure walkers from Shuwaik represenghuwaik (16.3%) and Yarmouk (10.2%). The
13.0% of the sample but had the highest ratiBighest ratio was for Shuwaik (28.6/10000), Salmiya
21.5/10000, Salmiya paths from which over on&éame next (11.8/10000). The ratio for Meshrif was
third of the sample came, had a ratio of nearl{6/10000), Yarmuk and Surra were the same
14/10000. Yarmouk and Surra represent 9.0 arf.8/10000). The ratios for Al Adan and Adeilia
17.8% of the sample respectively; but had nearkyere appreciably lower that any other path.
similar ratios (4.0 and 4.9/10000). There was More detailed distribution of the respiratory
marked variability in gender with respect to watkin conditions is summarized in table V. Respiratory
paths (table II). The proportion of males wagliseases and allergy with the family history of the
appreciably higher in Salmiya paths (39.4%), theelated diseases is presented in the table, almost
corresponding figure for females were 28.4%; thquarter of the sample reported some kind of
proportion of males was also relatively higher irespiratory disease. More than half of them had
Shuwaik (14.0% vs 11.5%) and Khaldiya (2.6% vesertain kind of allergy and about 42.2% of them
0.3%). The proportion of the females was relativeeported having asthma or bronchitis. About 18.4%
higher in Yarmouk (10.6% vs 7.8%), Surra (20.6%f sample complained of food allergy, and nearly
vs 16.0), and Meshrif (22.3% vs 14.6%). 16.3% of the sample reported that their parents
Smoking habits, exposure to bakhour, and pef!ffered from asthma or allergy. The figures db no
owing are illustrated in table Ill. Nearly a quargg add up since several subjects had more than one
the sample (24.2%) was smokers, and more than h&fndition.
of them were moderate to heavy smokers. TheA multivariable logistic regression model was used
whole sample was exposed to a certain degree tim determine the association between reported
passive smoking, and nearly 62% of them reporte@spiratory diseases, allergy, asthma and broschiti
they inhale smoke from nearby smokers. More thawith potential confounders shown in table VI. Seven
60% of the sample used bakhour (Sandalwoodhain factors were included in the regression: 1)
/Essence), a traditional solid perfume that is bdrn Path: public paths variability as a factor 2)
with charcoal and frequently used indoors. Onén fift Exposure: Kuwait fires as a major factor. 3) Owning
of the sample used the bakhour all the times,gefar pets: has owned a pet at any time in the past.t4) A
proportion (41.2%) used that for some time anteast one parent had any respiratory disease or
nearly 20% were not exposed. The combustioallergy. 5) Smoking: subjects smoking as a facjor 6
products will be added to the other types oBokhur (sandal wood/essence): exposure to smoke
particulates and air pollutants generated a codfindrom Sandalwood/Essence use 7) Gender: as a factor
area or percolating though the doors and windowbat may increase variability shown in the table t
into the home. More than 30% of the sample owneaddd ratio and the 95% confidence interval also
pets with highest proportions (18.4%) having birdsceported. Significance of the regression was shown
Cats and dogs were not reported as frequently. by astricks and explianed at the bottom of theetabl

The relative prevalence of respiratory conditions, Considering subjects who reported respiratory
allergy, and asthma or bronchitis is shown in tabldiseases (N=232); all the variables gave an odd rat
IV, both the sample percentage and ratios comput@dore than 1; parental respiratory disesease were a
per 10000 populations is presented in the table. Tisignificant predictor with odds ratio equals to 9.9
prevalence of the respiratory conditions revealefl.35-2.95 CIl). Gender were aslo significantly
that a larger proportion came from Salmiya (35%)assocaited with reported resiratory disease wittsod
Meshrif (21%), Surra (16%) and Shuwaik (12%), theatio of 1.6 (1.12-3.23 CI). These observationsewer
least came from Al Adan. Comparing the ratiomlso seen in subjects who reported allergy, cases
based on the population in walking pathsvere strongly related to parental respiratory diesa
showed that Shuwaik was on the top of the lisvith an OR=1.91 (1.17-3.10 CI), and gender is the
(48/10000), followed by Meshrif (13.2./10000). Thestrongest predictor with an odd ratio of 2.15 (1.39
lowest came from Al Adan (1.4/10000) and3.33 Cl). Subjects who reported asthma or brorghiti
Khaldiya (0.5/10000). Reports about allergy weravere also significanly related to parental resiato
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diseases (OR=1.67 — 0.98 — 2.82 CI) but smoking ronchitis cases with an odds ratio of 1.93 (1.18-

significantly more associated with asthma 08.14 CI).

Tablel: Frequency and proportions of sample related tio ge:nder, age groups,
nationalities and educational level and Walkinghpat

Variables No % Population Ratio
Gender (N= 925) Male 576 62.3 1791397 3.22
Female 349 37.7 1075491 3.25
Nationality (N=895) Kuwaitis 669 74.7 973286 6.87
Non Kuwaitis 226 35.2 1893602 1.19
Age (N=855) 10-14 12 1.3 188760 0.64
15-19 87 10.2 179507 4.85
20 -39 424  49.6 1363819 3.11
40- 59 202 23.6 614599 3.29
60- 80 130 15.2 77394 16.80
Education (N=878) Elementary 75 85 2224226 0.3
Secondary 213 24.3 387490 5.5
Diploma 192 219 124355 154
University 352 401 187340 18.8
Higher Education 46 5 7718 59.6
Walking paths (N=925) Shuwaik 121 131 5591 215
Yarmouk 82 9.0 20879 4.0
Adeilia 39 4.2 20149 1.9
Surra 164 17.8 33233 4.9
AlAdan 16 1.7 27493 0.6
Salmiya 1 109 115 233481 4.6
Salmiya 2 216 234 233481 9.3
Meshrif 162 175 37191 4.3
Khaldiya 16 17 16966 0.9
Total 925 100 394983 2.3
Tablell: Distribution of gender within walking paths
Walking Male Female Total
paths no % no % no %
Shuwaik 81 14.1 40 115 121 13.0
Yarmouk 45 7.8 37 10.6 82 8.9
Adeilia 22 3.8 17 4.9 39 4.2
Surra 92 16.0 72 20.6 164 17.7
AlAdan 11 1.9 5 1.4 16 1.7
Salmiya 1 78 135 31 8.9 109 11.8
Salmiya 2 148 25.7 68 19.5 216 234
Meshrif 84 14.6 78 22.3 162 175
Khaldiya 15 2.6 1 0.3 16 1.7
Total 576 100 349 100 925 100
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Tablelll: Frequencies and percentages of confounders reldoyte
subjects (smoking habits, bakhour use, and petseoship)
Variables Reports No %
Smoking (N=916) No 694 75.8
Yes 222 24.2
Smoking intensity (N=219) 10 cig 89 40.6
20 cig 76 34.7
>20 cig 54 247
Passive Smoker (N=905) All the time 274 30.3
Some times 294 325
Rarely 140 15.5
Never 197 21.8
Bakhour -Essence (N=907) Allthetime 194 214
Sometimes 374 413
Rarely 160 17.6
Never 179 19.7
Pet ownership (N=907) No 620 68.4
Yes 287 31.6
Pet type Birds 167 18.4
Cats 42 46
Dogs 16 1.7
Others 62 6.4
TablelV: The distribution of the respiratory and other di&econditions
According to the walking paths (Ratios computeders19000)
W TS Respiratory . Allergy . Asthma or BI’OI”IChI.tIS Population
no % Ratio no % Ratio no % Ratio no.
Shuwaik 27 12 481 10 8.4 177 16 16.3 28.6 5591
Yarmouk 19 8.2 9.1 9 7.6 4.3 10 102 4.8 20879
Adeilia 11 47 5.4 7 5.9 35 3 3.1 1.9 20149
Surra 38 16 114 20 16.9 6.0 16 16.3 4.9 33233
AlAdan 4 1.7 1.4 0 0.0 0.0 4 4.1 1.5 27493
Salmiya (1&2) 82 35 3.5 50 423 2.1 27 275 11.8 341
Meshrif 49 21 132 21 178 5.6 22 224 6.0 37191
Khaldiya 1 0.4 0.5 1 0.8 0.6 0 0 0 16966
Total 232 100 59 118 100.0 3.0 98 100 25 394983
Table V: Prevalence of respiratory diseases, food allengly a
parental allergy or asthma within the two genders
Sample Reported Diseases Wt}ﬂ:gﬁgple (Rlﬂzak_)lgss) I(:Nerzn;Ig);
Respiratory Diseases 232(25.4) 130 (23) 102 (29.3)
Kind of Respiratory Disease (N=232)
Asthma 81(34.9) 48(8.6) 33 (9.6)
Bronchitis 17(7.3) 15(2.7) 2(0.6)
Allergy 118(50.8) 57 (10.2) 61 (17.7)
Others 8(3.4) 5(0.9) 3(0.9)
Food Allergy 167(18.4) 93 (16.5) 74 (21.6)
Parental Allergy or Asthma 148(16.3) 85 (15.2) (68.1)
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Table VI: Logistic Regression Coefficierf and Odds Ratio (OR) for respiratory diseases,
allergy and asthma or bronchitis associated widependent variables

Variables B SE OR 95% - ClI
Respiratory diseases (N=232)

Paths 0.04 0.3 1.04 0.99-1.11
Exposure to oil fires 0.19 0.18 1.21 1.10-1.74
Owning pets 0.23 0.17 1.26 0.98-1.76
Parental respiratory disease 0.69 0.2 1.99**  123b
Smoking 0.24 0.19 1.28 0.98-1.86
Use of Sandalwood/Essence 0.08 0.08 11 0.92-1.29
Gender 0.45 0.17 158 1.12-2.23
Allergy (N=118)

Paths 0.06 0.04 1.06 0.99-1.15
Exposure to oil fires 0.41 0.24 152 0.95-2.43
Owning pets 0.11 0.18 1.12 0.98-1.58
Parental respiratory disease 0.65 0.25 1.91* BID
Smoking -0.75 0.26 0.93 0.98-1.55
Use of Sandalwood/Essence 0.16 0.11 1.12 0.95-1.4
Gender 0.77 0.22 215 1.39-3.33
Asthma or Bronchitis (N=98)

Paths -0.02 0.04 0.98 0.98-1.07
Exposure to oil fires 0.02 0.23 1.02 1.10-1.75
Owning pets 0.12 0.19 1.13 0.99-1.64
Parental respiratory disease 0.51 0.27 1.67* 0.88-2
Smoking 0.65 0.25 1.93= 1.18-3.14
Use of Sandalwood/Essence -0.04 0.12 0.96 0.98-1.22
Gender 0.06 025 11 0.95-1.75

(*, p< 0.05; **, p< 0.01; **, p< 0.001)

DISCUSSION intention to reduce the risk from having a chronic

The present study is based on a conveniefl{Sease.
sample and the ratios are computed using grossSmoking is an established cause of urinary
population denominators, the figures should bertakeébladder cancer, cancers of the upper digestive, and
conservatively. The similarity of the participation  respiratory tract” The prevalence of smoking seen
males and females is encouraging; women are maagong the walkers (24.2%) was a bit lower than that
likely to stay at home due to traditional and rieligg  reported by Memon et@ from Kuwait. Among the
reasons, the results are different from a studgnfroKuwaitis aged 20 years and over, working in the
Australia® The relatively higher ratio for the government sector (34.4% for males and 1.9% for
older age group (60-80 years) walking is anothdemales), prevalence in population stufffés
important point; the study did not address the tim&as 27.4 and 2.1 for males and females respectively
spent walking, the minimum activity guideline isanother more recent surv&y) found a prevalence
150 minutes per week that is 30 minutes on at astof 32,4 for males and 1.5 for females. The present
days®? study didn't analyse the data according to the

The relation with the nationality is important, 9€nder however the low prevalence among women
probably reflects the social and financial clagg t I Kuwait and most of the Middle East counties
findings are in line with reports from PortlandiS appreciably lower than that from industrial
Oregon USA, the relation of the economic statu§ountries:
with walking time was not similar to reports in the Passive smoking was elaborated in the present
literature Li et af?® the relation of walking with study the proportion of those reporting no exposure
the education class was also similar to reportsifrowere less than a quarter of the sample. The number
Ball et al®” The better educated group may be thef cigarettes was generally inline of that reportgd
proportion that are more aware of the advantages Wfemon et af®® Active and passive smoking may
exercise and leisure walking, or these are the mof®uble the risk factors of asthma or bronchitisctsu
active class in the society who practice with thgisk where reported by Spengler et al and the

Bull. Alex. Fac. Med. 46 No.2, 2010.
© 2010 Alexandria Faculty of Medicine.




B Al-K halaf et al. Alexandria Bulletin 155

National Cancer Institute where health condition&pplied Education and Research in PAAET. Also

and lifetime exposure to environmental tobaccspecial thanks for our research team and for my
smoke were relaté®’ ** Having an asthmatic child colleagues for their great contributions in thisdst

at home is a strong motive for reduction or ceesati

of smoking. Because the causal relationship between REFERENCES )
secondary smoking and asthma in children could ndt Hill JO, Wyatt HR, Reed GW, Peters JC. Obesity
be determined for this cross-sectional design, isle d and the environment: where do we go from here?.
not include passive smoking in our adjusted factors Science 2003; 299 (5608): 853-5.
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