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Abstract

Objective: Exposure to Second Hand Smoke (SHS) has been associated with an increased risk of respiratory symptoms,
upper and lower respiratory tract diseases and an increased risk of asthma and chronic obstructive pulmonary disease. The
majority of cases of mortality and morbidity is attributable to exposure of adults to SHS and is related to cardiovascular
diseases and lung cancer. In Egypt, comprehensive smoke-free laws exist, however, in many workplaces they are poorly en-
forced consequently exposing workers to the detrimental health hazards of SHS. We aimed at determination of workplace
exposure to Second Hand Smoke (SHS) and its association with respiratory and sensory irritation symptoms in hospital
workers in Port-said governorate in Egypt. Material and Methods: A cross-sectional face to face survey was conducted by
the use of a standardised questionnaire among 415 adult hospital workers; representing 50% of all employees (81% re-
sponse rate); recruited from 4 randomly selected general hospitals in Port-said governorate in Egypt. Results: All hospitals
employees reported exposure to SHS - on average 1.5 (SD = 2.5) hours of exposure per day. After controlling for potential
confounders, exposure to SHS at work was significantly associated with an increased risk of wheezes (OR = 1.14, p < 0.01),
shortness of breath (OR = 1.17, p < 0.01), phlegm (OR = 1.23, p < 0.01), running and irritated nose (OR = 1.14, p < 0.01)
as well as a sore, scratchy throat (OR = 1.23). Conclusions: These findings point out that workplace exposure to SHS is evi-
dent in hospitals in Port-said governorate and that workers are adversely affected by exposure to it at work. This underlines
the importance of rigorous enforcement of smoke-free policies to protect the workers’ health in Egypt.
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INTRODUCTION

Exposure to Second Hand Smoke (SHS), which is a complex
mixture of aerosols, vapours and hundreds of chemical com-
pounds which has been classified as a human (group A) lung
carcinogen [1,2]. Exposure to SHS has been associated with
an increased risk of respiratory symptoms [3], upper and low-
er respiratory tract diseases and an increased risk of asthma,
chronic obstructive pulmonary disease and lung cancer [4].
Globally, nearly two thirds of the world’s population still
allow smoking in workplaces consequently exposing the
majority of workers to detrimental health hazards of SHS.
The World Health Organization has estimated that each
year workplace exposure to SHS causes 200 000 deaths
among employees and that 1 in 7 work-related deaths are
attributable to chronic exposure to SHS [5]. On the other
hand, there is consistent evidence that smoking bans have
reduced exposure to SHS in workplaces, restaurants, pubs
and in public places [6)].

Strong evidence links implementation of 100% smoke-free
legislation with a reduction of respiratory symptoms [7].
Several studies have evaluated respiratory symptoms be-
fore and after implementation of 100% smoke-free laws.
All of these studies have shown a significant improvement
in respiratory symptoms after implementation of 100%
smoke-free policies [§]. However, most of these studies
have been conducted in developed countries and focused
mainly on hospitality workers [9].

Egypt ratified the Framework Convention on Tobacco
Control (FCTC) in 2005 and in 2007 introduced a com-
prehensive smoke-free legislation that bans smoking in all
public places including health care facilities. However, ef-
fective enforcement has remained a challenge. As in many
developing countries, tobacco use and exposure to SHS
are not perceived as a priority health problem [10]. Lack
of national evidence on detrimental effects of exposure
to SHS in public places might contribute to this faulty
perception. The Union Middle East Office in collabora-
tion with the Ministry of Health and Population (MOHP)

and National Tobacco Control Coalition in Egypt aimed at
determining workplace exposure to SHS and its associa-
tion with respiratory and sensory irritation symptoms. We
have also explored health care workers’ attitudes towards
smoke-free policies in hospitals and their impact on work-
ers’ job performance. The results of this study will provide
the necessary evidence to drive the efforts towards effec-
tive enforcement of the existing smoke-free laws.

METHODS

A cross-sectional survey was conducted in 2011 in 4 ran-
domly selected general hospitals in Port-said (total num-
ber = 11, one Psychiatric Hospital was excluded). We esti-
mated a sample consisting of 400 subjects based on the re-
ported prevalence of exposure to SHS in their workplaces
in a recent national survey [11]. The eligibility criteria for
the study were, as follows: 18-year old or older employees,
employed for a year or more on the current post. In each
of the selected hospitals a census of all the employees was
obtained from the National Information Centre in MOHP.
A sample of 50% from each job category was randomly
selected which yielded a sample of 513 workers for the
current survey. Data collection was conducted by trained
NGOs members residing in Port-said city. Official per-
missions to access selected hospitals as well as official ap-
proval to conduct the survey were obtained from MOHP.
Prior to data collection, the data collectors obtained ver-
bal consents and only then did they conduct face-to face
interviews using an anonymous standard questionnaire
to ensure confidentiality.

Measures

Healthcare workers provided information concerning
demographics, smoking habits, their attitudes towards
smoke-free policies in health care settings and their be-
liefs on how those would influence their job performance
and the public image of their hospitals, hours of exposure
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to SHS at work and home as well as respiratory and sen-
sory irritation symptoms.

Exposure to SHS was evaluated by asking “How often are
you exposed to SHS in the indoor workplace?” and “How
many hours indoors at work are you exposed to other peo-
ple’s tobacco smoke?”. The respondents who self-report-
ed 0 h of exposure were classified as not exposed, while
the others were classified as exposed. To measure SHS ex-
posure at home, the participants were asked “Do you live
in one household with someone who smokes tobacco?”
and “How many hours per day are you exposed to other
people’s smoke at home?”.

We used the International Union against Tuberculosis and
Lung Disease’s Bronchial Symptoms Questionnaire to
assess the respiratory and sensory health effects of SHS
exposure [12]. Five upper respiratory symptoms were
surveyed, including: wheezing, dyspnea, morning cough,
cough during the rest of the day or night and phlegm pro-
duction. Three sensory symptoms were surveyed includ-
ing: red or irritated eyes; a runny nose, sneezing or nasal
mucus; a sore throat. The respondents were asked if they
had experienced any of the above symptoms in the previ-
ous 4 weeks. To assess the presence of other conditions,
including those that could potentially induce these symp-
toms, the participants were also asked whether they had
doctor confirmed asthma or any other health conditions
that caused respiratory problems.

The interviewed employees were categorized as either
current tobacco smokers or non-smokers. Current ciga-
rette smokers were defined as those who had ever smoked
more than 100 cigarettes in their life and had smoked dur-
ing the time of the survey [13] and current shisha (water
pipe) smokers were those who smoked during the time of
the survey.

Statistical analysis
Initially a descriptive data analysis was undertaken. Cate-
gorical variables were compared between the groups using
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the Pearson Chi? test. Categorical data were described as
frequencies and percentages. Continuous data were de-
scribed as a mean and standard deviation (SD). Logistic
regression models (using the enter method) were used
to investigate the association of respiratory and sensory
symptoms (each symptom as a dependent variable) and
“hours of exposure to SHS at work” (predictor variable)
after adjusting for possible confounding factors.

The control variables included in the analyses were: pres-
ence of asthma or other respiratory problems, smoking
status, home SHS exposure, age, gender, occupation and
education. The odds ratio of logistic regression mod-
els represented the odds of having a respiratory/sensory
symptom with one more hour of exposure to SHS at work,
controlling for the aforementioned covariates. Another
regression model similar to the one described above was
developed but with “the hours of exposure to SHS at work
and home” as the predictor variable. All statistical tests
were 2-sided with o = 0.05. SPSS V.16.0 (SPSS, Chicago,
USA) was used to analyse the data analysis.

RESULTS

Characteristics of the respondents

Of the 513 targeted workers 415 responded to the survey
(response rate 81%) with the age range between 20-60
years. More than a half of the respondents were females
(64%). The most frequent occupations reported by the
respondents were administrative jobs. Physicians repre-
sented nearly one fifth of the study group (33% and 19%
respectively) (Table 1).

9% and 3.1% of the respondents were current cigarette
and current shisha smokers, respectively. The smoking
behaviour was significantly associated with male gender
(24% vs. 0.4% p = 0.000 for cigarette smoking, 8.2%
vs. 0.4% p < 0.001 for shisha smoking). No significant
association of smoking behaviour was observed in rela-
tion to education level (p > 0.05). However, we found



Table 1. Demographics, smoking habits and attitudes towards the smoke-free policies of health care workers

Variables Sg\lldi ir f Su)p

Age (M£SD) 384x114
Gender (n, %)

male 146 (35.2)

female 269 (64.8)
Occupation (n, %)

physician 77 (18.6)

pharmacist 46 (11.1)

technician 85 (20.6)

nurse 69 (16.7)

administrative employee 136 (32.9)
Education (n, %)

preparatory and below 28 (6.7)

intermediary 215 (51.8)

college and above 172 (41.4)
Shisha smoking status (n, %)

non-smokers 402 (96.9)

current smokers 13(3.1)
Cigarette smoking status (n, %)

non-smokers 379 (91.3)

current smokers 36 (8.7)
Does your job involve direct patient care or contact (n, %)

yes 285 (68.7)
The extent of support to SF policies if implemented in the workplace (n, %)

agree 397 (95.90)
The effect of smoking ban in the workplace on job performance (n, %)

improve 354 (85.30)

worsen 20 (4.80)

no effect 41 (9.90)

current smokers (cigarette) 25 (69.40%*#)

non-smokers 329 (86.80)

males 121 (82.90%*#)

females 233 (86.60)

preparatory and below 27 (96.40%*#)

intermediary 188 (87.40)

college and above 139 (80.80)

physicians 57 (74.02%%)
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Table 1. Demographics, smoking habits and attitudes towards the smoke-free policies of health care workers — cont.

Variables Sg\lldi ir f Su)p
pharmacists 42 (91.30)
technicians 71 (83.52)
nurses 61 (88.40)
administrative employees 122 (89.70)

The effect of smoking ban in the workplace on hospital’s public image (n, %)

agree 397 (96.40)
disagree 7(1.70)
no difference 8 (1.90)

M - mean; SD - standard deviation.
* p of Chi” test.

** Persons believe that smoking ban would improve their job performance across different categories.

#p < 0.05.

a significant association between cigarette smoking behav-
iour and occupation; with the highest smoking prevalence
among physicians (16.9% vs. 12.9% technicians, 5.8%
nurses, 5.9% administrative employees, p < (.01, data are
not shown).

Self-reported exposure to SHS

All the respondents reported exposure to SHS at work. 58%
of the respondents (N = 242) graded their exposure as be-
ing very frequent or frequent. Mean duration of exposure
to SHS at work was 1.5 (SD%2.6) hours (Figure 1).

No significant difference in the exposure to SHS at work was
observed between males and females (p > 0.05). However,
nurses and administrative employees reported higher levels
of exposure to SHS at work compared to other groups —hours
of exposure were (mean * standard deviation): 2.1%2.7
nurses, 2.1+3.2 administrative, 1.1+2.2 physicians, 1+1.4
pharmacists and 0.9£2 technicians (p = 0.002).

With respect to exposure at home, nearly one third of the
respondents reported the presence of one or more smok-
ers at home (33%). However, all the respondents reported
daily exposure to SHS at home with a mean duration of
exposure of 1.3 (+4) hours daily.
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Fig. 1. Exposure to second hand smoke (SHS) at work and
home by different occupation categories

Health workers’ attitudes towards SHS

and smoke-free policies

The vast majority of respondents (95.6%) unanimously
supported smoke-free policies implementation in the
workplace and 85% believed that smoke-free policies will
improve their job performance. This beliefs significantly
differed depending on gender, education, occupation and
smoking status (Table 1).

Nearly all the interviewed health care workers believed
that health professionals serve as role models for the
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males, p < 0.05.

Fig. 2. Health workers’ attitude towards exposure to second
hand smoke (SHS) and smoke-free policies

public and patients (99%) and 92% of them professed that
health professionals should routinely advise their patients
who smoke to quit. However, 64% of the respondents
were taught in their classes about dangers of smoking.
And less than one third of the respondents (28%) have
received formal training in smoking-cessation approaches
(data not shown).

The questions concerning attitude (Figure 2) were com-
pared with regard to the gender, education, occupation
and smoking status. We found significant gender differ-
ences in the perception of how difficult the enforcement of
smoke-free policies within the hospital is i.e. compared to
males larger proportion of females believed it is enforce-
able (28.7vs. 17.8%, p = 0.04)

Prevalence of respiratory

and sensory irritation symptoms

Nearly half of the respondents (48.1%) reported the pres-
ence of at least respiratory irritation symptoms and 40%
reported one or more sensory irritation symptoms during
the past 4 weeks of the interview.

The most prevalent respiratory symptoms were short-
ness of breath (13%) followed by cough first thing in the
morning (8.9%). One in 10 respondents reported one of
the sensory irritation symptoms (14.5% - red or irritated
eyes, 13% - a sore or scratchy throat, 12.5% - a running
nose, sneezing or nose irritation).

Logistic regression analysis was used to examine associa-
tion between hours of workplace SHS exposure per day
(predictor variable) and each respiratory and sensory
symptom (dependent variable). Potential confounders
that we adjusted for are listed in Table 2.

The OR (Table 2) represented the odds of having each
symptom with one more hour of exposure to SHS, con-
trolling for potential covariates. The results showed that
the average hours of SHS exposure in the workplace were
positively associated with all the evaluated respiratory
and sensory irritation symptoms, except for cough symp-
toms and red irritated eyes. The odds of suffering from
any symptom increased by at least 12% (OR = 1.13-1.23,
p < 0.05) along with one more hour of exposure to SHS
per day. For example, the odds of phlegm increased

N
o

0dds ratio
S

3

o
&

o
©o o
& =

o
w©

wheezing or whistling
inyour chest

short of breath

cough first thing

inthe morning

cough at all during the rest
of the day or night
phlegm

eyes been red
orirritated

arunny nose, sneezing,
or nose irritation

sore or scratchy throat

Symptoms

The values (odds ratio) presented are adjusted for age, sex,
occupation, education and smoking status.

Fig. 3. Association between hours of exposure to second hand
smoke (SHS) in the workplace and home, and respiratory and
sensory irritation symptoms
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Table 2. Adjusted odds ratios (OR) for the association between respiratory and sensory irritation symptoms and hours of exposure
to second hand smoke (SHS) in the workplace using logistic regression analysis (N = 413)

) , 95% CI for EXP(B)**
Respiratory/sensory symptom p B (SE) OR*

upper lower

Wheezing or whistling in your chest 0.007 0.13 (0.05) 1.144 1.037 1.262
Shortness of breath 0.001 0.16 (0.05) 1.178 1.067 1.301
Cough first thing in the morning 0.944 0.04 (0.05) 1.004 0.907 1111
Cough all during the rest of the day or night 0.052 0.09 (0.05) 1.104 0.999 1.221
Phlegm 0.000 0.21 (0.05) 1.231 1.108 1.367
Eyes been red or irritated 0.125 0.07 (0.05) 1.080 0.979 1.191
A runny nose, sneezing, or nose irritation 0.005 0.14 (0.05) 1.146 1.043 1.259
Sore or scratchy throat 0.016 0.12 (0.05) 1.128 1.023 1.245

B (SE) - regression coefficients and their standard errors.

* Adjusted odd ratios (OR) of exposure to SHS at work (continuous variable).
** The model has the symptom of interest as dependent variable (binary), and independent variable included are exposure to SHS at work (con-
tinuous), age (continuous), sex (binary), occupation (categorical), education (categorical) SHS exposure at home (continuous), asthma (binary) and

smoking of either cigarettes or shisha (current vs. non-smokers).
CI - confidence interval.

by 23% with one more hour of exposure to SHS at work
(OR = 1.23) (Table 2).

However, the regression model with “hours of SHS expo-
sure at work and home” as a predictor, revealed a positive
significant association between the average hours of SHS
exposure and all the examined respiratory and sensory ir-
ritation symptoms (p < 0.001) (Figure 3).

DISCUSSION

SHS is a significant risk factor for the development of
many diseases, including: lung cancer, lower respiratory
tract infections, asthma and eye, throat and nasal irrita-
tions [14]. It has been reported that the most common
acute effects of exposure to SHS are sensory irritation
of the eyes, nose, throat, and airways that tend to be en-
hanced with both increasing concentration and increasing
duration of exposure [15]. In addition, available scientific
data suggest that workplace exposure may be more det-
rimental to health than domestic exposure [16]. For ex-
ample, Janson et al. (2001) reported that the association
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between passive smoking and respiratory symptoms and
asthma was much stronger if the exposure occurred at
work than at home [16,17]. Egypt was an early signatory to
the FCTC, having ratified it in February of 2005. In 2007,
the adoption of new tobacco control laws paved the way
for Egypt to meet its obligations under the FCTC. The law
clearly bans smoking in all public places including health
care facilities. However, a key challenge to the implemen-
tation of these laws is that they are inadequately enforced.
Taking into account health consequences of SHS expo-
sure and high prevalence of exposure in workplaces, many
countries have implemented the smoking ban that pro-
hibits smoking in workplaces, including restaurants and
bars [14]. In Egypt, although considerable achievements
have been made in creating a smoke-free environment,
there is still a big gap between the enforcement and the
standards set out in the FCTC. The current study was
conducted aiming at providing domestic data on exposure
to SHS in the workplaces and the associated acute respira-
tory and sensory effects. The current study findings will
be presented to decision makers to create the momentum
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necessary for effective and prompt enforcement of the ex-
isting smoke-free laws.

The study has revealed several key findings. Firstly, all
the interviewed health workers were exposed to SHS and
more than half of them (58%) reported frequent exposure
in their workplaces. Global Adult Tobacco Survey 2009
in Egypt found that nearly two thirds of all indoor work-
ers (61%) were exposed to SHS at work and nearly 59%
of them were non-smokers [11]. These results underpin
the urgent need to effectively enforce smoke-free laws in
Egypt which are either weakly enforced or not enforced at
all in the majority of workplaces and public places.
Secondly, we have found that nearly half of the inter-
viewed hospital workers reported at least one senso-
1y (40%) and respiratory (48%) irritation symptom in the
previous 4 weeks. The association between sensory and
respiratory symptoms and exposure to SHS is consistent
with other studies of workers [18,19]. Furthermore, 5 re-
spiratory and sensory symptoms were associated with ex-
posure to SHS. The odds of having any of those symptoms
increased at least by 12% along with one hour of exposure
to SHS at the workplace after adjusting for potential con-
founders (Table 2), which adds to evidence that exposure
to SHS is associated with poor respiratory and sensory
symptoms [18,20].

This finding also provides evidence to support the estab-
lishment of smoke-free policy in the workplaces which
have been shown to make a substantial difference in the
concentration of SHS in the workplace [9,21]. An Ontario
study of 180 public sites determined that 1 year after im-
plementation of smoking restrictions, there was an overall
decrease in SHS of about two thirds across all the tested
sites [22].

Moreover, epidemiological studies have clearly demon-
strated that implementation of the smoke-free legislation
was associated with a substantial and rapid reduction of
respiratory and sensory irritation symptoms [14,23]. For
example, bar workers in Scotland reported significantly

fewer symptoms 1 year after their working environment
became smoke free [20]. In another study in Ireland, there
were substantial declines in self-reported respiratory irri-
tation symptoms in the wake of the smoke-free legislation
reaching 18.6% for smokers, and 33.2% for non-smok-
ers; likewise sensory symptoms declined up to 17.7% for
smokers and up to 46.8% for non-smokers [24]. Although,
most of these studies focused on hospitality venues, they
are consistent with our study in terms of aiming at assess-
ment of exposure to SHS in indoor workplaces that should
be 100% smoke-free.

It is noteworthy that only 100% ban of smoking offered
protection from harmful health effects of SHS. Fernandez
et al. (2009) reported that at the venues where smoking
was completely prohibited, a significant reduction in self-
reported exposure to SHS and respiratory symptoms was
observed, whereas no changes were seen in workers at the
venues where smoking was only partially restricted or per-
mitted throughout the premises [25].

Thirdly, we have found a high level of support for the 100%
smoke-free law among workers (96%) which is consistent
with similar surveys [23]. In a national survey conducted
in 13 Argentine cities, 96% of general population were
supportive to 100% smoke-free legislation [26].

LIMITATIONS

Using simple randomization and stratified randomization
techniques in selecting general hospitals and employees
within selected hospitals; representing nearly 50% of all
hospitals and employees respectively are amongst the
strengths of the current study. However, the study has sev-
eral limitations associated with its cross-sectional design.
Uncertainty of temporal sequence between exposure and
outcome variables and recall bias are the examples of such
limitations. However, several prospective studies have
confirmed the causal association of workplace exposure
to SHS and the frequency of respiratory symptoms [27].
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Many other studies have confirmed that self-reported ex-
posure is a valid measure being consistent with biological
markers such as urinary and salivary cotinine [28]. Finally,
we used respiratory and sensory irritation symptoms as in-
dicators of acute health effects of SHS. Symptoms such as
coughing could also be associated with other causes, such
as bacterial and viral infections. Although, we controlled
for the presence of asthma or other respiratory conditions
in our statistical analysis, there remains the possibility of
effects due to unmeasured confounders or effect modifi-
ers e.g. other indoor air pollutants.

CONCLUSIONS

Despite existence of smoke-free laws, this study has
found that hospital workers in Port-said governorate
in Egypt are still exposed to the detrimental short
term outcomes of exposure to the SHS (sensory and
respiratory irritation symptoms) which adds to the body
of literature supporting the relationship between SHS
and adverse health consequences among smokers and
non-smokers.

Furthermore, the undertaking of this study is greatly im-
portant for promoting 100% smoke-free law enforcement
in the workplaces in Egypt as a legitimate right of workers,
and to reduce social acceptance of smoking in workplaces
and public places. Media coverage of the study results
would have a great impact and decision makers would be
able to use this evidence as the basis of effective prompt
enforcement of the smoke-free law.
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