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Abstract

Background: People with waterpipe tobacco smoking (WTS) seem to be more at risk for the serious complications of coronavirus
disease 2019 (COVID-19). This study aimed at assessing the behavioral intention (BI) of WTS by women in the COVID-19 pandemic
and its contributing factors.

Methods: This cross-sectional descriptive-correlational study was conducted in 2020 (ie, during the COVID-19 pandemic).
Participants were 300 women randomly selected through multistage sampling from comprehensive healthcare centers in Khorramabad,
Iran. Data collection instrument was a 42-item questionnaire with 4 main subscales, namely knowledge, attitude, differential
association, and BI. Data were collected through both online and phone-based methods and were analyzed using non-parametirc path
analysis.

Results: The prevalence of WTS among women was 13% (95% CI, 11.06-14.94) and the mean scores of attitude, differential
association, and behavioral intention among participants with WTS were significantly higher than participants without WTS (P <
0.001). Moreover, 46.12% (95% CI, 38.12-54.08) of participants with WTS reported intention to quit WTS due to the COVID-19
pandemic and 43.6% (95% Cl, 35.66-51.54) of women with WTS and 16.5% (95% CI, 14.20-18.80) of women without WTS believed
in the protective effects of WTS against COVID-19. The path analysis model showed that the BI of WTS had a significant inverse
relationship with knowledge and a significant direct relationship with attitude and differential association.

Conclusion: This study suggests the need for quality educational and counseling interventions for the general public to correct
popular misconceptions about the protective effects of WTS against COVID-19.
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Introduction

In December 2019, a new infectious disease was report-
ed in Wuhan, China, which was named coronavirus dis-
ease 2019 (COVID-19) by the World Health Organiza-
tion. The risk of respiratory failure among patients with
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COVID-19 is 17% to 29% (1). The global prevalence and
mortality rates of COVID-19 were respectively 230 mil-
lion and 4.7 million cases by September 19, 2021. The top
COVID-19 afflicted countries are the United States, India,

1What is “already known” in this topic:

Smoking is considered as a risk factor for COVID-19 which
can increase the risk of affliction and the severity of the
disease. To the best of our knowledge, no study has yet
evaluated waterpipe tobacco smoking (WTS) behavioral
intention (BI) and its contributing factors among women in the
COVID-19 pandemic.

— What this article adds:

This study suggests that significant others, level of knowledge,
attitude, and beliefs have significant roles in the intention of
WTS among women during the COVID-19 pandemic.
Increasing knowledge about the use of smoking can have an
effect on reducing the intention to use it among women.
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and Brazil with prevalence rates of 42.8, 33.5, and 22.3
million cases, respectively. Iran is also the eighth country
with respect to COVID-19 prevalence, with 5.5 million
afflicted patients and 117000 deaths (2).

The risk of COVID-19 affliction and its associated
death increases with age, particularly age of > 70, and
affliction by chronic illnesses such as obesity, hyperten-
sion, diabetes mellitus (3, 4), chronic obstructive pulmo-
nary disease, and renal disorders (5). Smoking is also con-
sidered a risk factor for COVID-19 which can increase the
risk of affliction and the severity of the disease (6-8). The
risk of severe COVID-19 among tobacco smokers is 3.25
times more than others (9).

There are different methods for tobacco smoking, in-
cluding cigarette smoking, pipe smoking, and waterpipe
tobacco smoking (WTS). Waterpipe is called ghalyan in
Iran and nargile, arghile, shisha, and hubbly bubbly in
other countries (10). A study reported that the prevalence
of WTS was 16.4% among adults in the United States and
66% of daily waterpipe tobacco smokers were young peo-
ple (11). The prevalence of WTS in eastern Mediterranean
countries is higher than in other countries. A systematic
review showed that the prevalence of regular WTS among
Lebanese young people was 37.2% and the prevalence of
occasional WTS among Iranian university students was
16.3% (12).

WTS is a group behavior and hence, puts group mem-
bers at risk for different infectious diseases such as influ-
enza, oral herpes simplex, and tuberculosis (13). The use
of a single hose by several waterpipe smokers can also
increase the risk of COVID-19 transmission because
coughing by smokers may contaminate the internal sur-
face of the hose and lead to the transmission of infection
to other smokers. Cold water in the waterpipe bowl and
humidity in the hose also improve the survival of viruses
and bacteria (14, 15).

Recent social changes such as feminism movements,
changes in traditional norms, and greater freedom for
women have lead women towards engagement in men’s
behaviors and increased their tobacco smoking, particular-
ly WTS (16, 17). In Iran and Arab countries, WTS preva-
lence among women is much higher than cigarette smok-
ing because WTS by women is associated with less severe
social stigmatization (18). WTS prevalence among women
may surpass WTS prevalence among men in a few years
16, WTS can increase the risks of cervical cancer, prema-
ture menopause, osteoporosis, infertility, spontaneous
abortions, premature birth, and low birth weight among
women (19).

According to the Behavioral Intention Model, behavior-
al intention (BI) is a combination of attitude towards be-
havior and subjective norms (20). Attitude refers to indi-
viduals’ negative or positive evaluation of engagement or
non-engagement in a given behavior (21) and is affected
by beliefs and knowledge. Evidence shows that tobacco
smoking depends on complex social-structural processes
(22) and hence, behavior modification theories are needed
for effective WTS prevention (23). Previous studies into
cigarette smoking reported that most smokers were una-
ware of smoking-associated risks such as mouth cancer,
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lung diseases, and myocardial infarction (24, 25). Howev-
er, there are limited studies into knowledge, attitude, and
BI among waterpipe tobacco smokers. Most studies in this
area were conducted on certain populations such as stu-
dents or physicians (26, 27).

The learning of high-risk behaviors through companion-
ship and attachment to others is called differential associa-
tion (28). A study in Turkey showed that cigarette smok-
ing and WTS by family members and friends were among
the most important contributing factors to a tendency to-
wards WTS (29). Another study in Lebanon showed earn-
ing the respect of others as a significant factor behind
WTS (30).

To the best of our knowledge, no study had yet evaluat-
ed WTS BI and its contributing factors among women in
the COVID-19 pandemic. Therefore, the present study
sought to narrow this gap. The study aimed to assess the
BI of WTS by women in the COVID-19 pandemic and its
contributing factors.

Methods

This cross-sectional descriptive-correlational study was
conducted in 2020, that is, during the COVID-19 pandem-
ic. The target population of the study consisted of all
women with health records in comprehensive healthcare
centers in Khorramabad, a large city in the west of Iran.
Sampling was performed through multistage sampling.
Accordingly, the city of Khorramabad was divided into 3
hypothetical regions, namely north, center, and south, 3
centers were randomly selected from each region, and
eligible women were randomly selected from these 9 cen-
ters. Eligibility criteria were Iranian nationality, basic lit-
eracy skills, and agreement for participation. The sample
size was calculated to be 240 based on the results of a
previous study (31), a WTS prevalence of 11.3, a d of
0.06, and a confidence level of 0.05. Considering a proba-
ble attrition rate of 25%, the sample size was increased to
300.

A researcher-made questionnaire was used for data col-
lection. The demographic checklist had 12 items such as
age, educational level, and occupation. The questionnaire
on factors with potential effects on WTS was developed
based on relevant studies (32-34) and had 41 items in 4
subscales, namely knowledge(number of questions (NQ):
14; score:0-14), attitude (NQ: 20; score: 0-40), differential
association(NQ: 3; score: 0-12), and BI(NQ: 4; score: 0-
11).

Ten experts in health education, psychology, and soci-
ology from Lorestan and Isfahan Universities of Medical
Sciences, Khorramabad and Isfahan, Iran, assessed the
qualitative face validity of this questionnaire and the ques-
tionnaire was revised according to their comments. Then,
quantitative face validity was assessed through calculating
the item impact score

The content validity of the questionnaire was assessed
through calculating the content validity ratio (CVR) and
content validity index (CVI). Then, CVR values of all
items were calculated and items with CVR values > 0.62
were considered acceptable. All items had acceptable
CVR values and none of them were omitted. The CVR of
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the whole questionnaire was also 0.87. Greater CVI values
are indicative of better content validity. The CVI values of
all items was 0.79, the total CVI of the questionnaire was
0.91, and no item was omitted.

The reliability of the questionnaire was calculated using
the test-retest method. Accordingly, 20 eligible women
were invited to complete the questionnaire twice at a 2-
week interval. The test-retest intraclass correlation coeffi-
cients of the knowledge, attitude, behavioral intention, and
differential association were respectively 0.8, 0.84, 0.78,
and 0.79, confirming the acceptable reliability of the ques-
tionnaire.

Data Collection

Data collection was performed online due to COVID-
19s related restrictions and limited physical access to eli-
gible participants. The phone number of eligible women
was obtained from their health records in the study setting
and they were invited to the study through personal phone
contacts. The study instruments were uploaded on a web-
site and its link was sent to participants via Telegram or
WhatsApp and they were asked to complete them online.
For participants with no access to the internet or
smartphone, instruments were completed through tele-
phone interviews.

The Ethics Committee of Tarbiat Modares University,
Tehran, Iran, approved this study  (code:
IR.MODARES.REC.1399.155). Permissions for entering
the study setting and sampling were also obtained from
Lorestan University of Medical Sciences, Khorramabad,
Iran. Participants were informed over the phone about the
study aim and were ensured of the confidentiality of their
data and online written informed consent was obtained
from all of them.

Statistical Analysis

Data were analyzed using the R software (V. 4.0.5).
Numerical variables were described using the mean and
standard deviation and categorical variables were de-
scribed using absolute and relative frequencies. Data anal-
ysis was performed through the chi-square, independent-
sample t, Pearson correlation analysis, and non-parametric
path analysis. Figure | shows the path analysis model
drawn based on the findings of previous studies (35-38).

This figure depicts the direct and indirect effects of in-
dependent and mediating variables on BI. It was predicted
that the history of WTS, age at WST onset, and the differ-
ential association had effects on attitude and BI. The rela-
tionship between attitude and BI was also determined in
the model. Accordingly, all variables, except for attitude,
had direct and indirect effects on BI. Before path analysis,
the normality of the attitude and the BI variables was as-
sessed through the Kolmogorov-Smirnov test which
showed that the distribution of these variables was not
normal (P < 0.05). Therefore, non-parametric path analy-
sis was used. Path analysis is a flexible and robust method
for testing relationships among variables (39). Parametric
path analysis needs a large sample and normally distribut-
ed data, while non-parametric path analysis can be per-
formed on the data obtained from smaller samples and the

Knowledge

Differential
association

Behavioral Intention

Figure 1. The hypothetical path analysis model for behavioral
intention

data with the non-normal distribution. Moreover, the as-
sumptions of non-parametric methods are practically clos-
er to the characteristics of the data, while a predetermined
distribution is imposed on the data in parametric path
analysis. Besides, a certain model of relationships is im-
posed on the data in parametric methods, while a rational
model of relationships can be drawn when the exact type
of relationships among variables is unclear (40).

Results

A total of 300 women participated in the study. The
mean of their age was 29.6+10.52 years. A total of 79
participants (26.33%) reported a history of WTS and 39
(13% (95% CI, 11.06-14.94)) reported current WTS. The
mean age of participants with and without WTS was re-
spectively 29.396+10.31 and 31.05+10.51, with no signif-
icant between-group difference (P = 0.361). Moreover,
142 (47.33%) had university education, 17 (5.7%) were
illiterate, 144 (48%) were married, 144 (48%) were single,
and 12 (4%) were divorced or widowed. Also, 43 partici-
pants (14.3%) were employed, 130 (43.3%) were house-
wives, and 127 (42.3%) were student. Among the 79 par-
ticipants with a history of WTS, 38 (48.1%) had started
WTS at an age of 20 to 30 years and 24 (30.4%) had start-
ed WTS before the age of 20 years. The age at regular
WTS onset was 17.1+12.11 years, on average. Among the
39 participants with current WTS, the duration of WTS
was < 6 months in twelve participants (30.8%), 6 to 12
months in four participants (10.3%), 1 to 2 years in 7 par-
ticipants (17.9%), and >2 years in 16 participants (41%).
Eighteen participants with WTS reported the intention to
quit WTS due to the COVID-19 pandemic, while 17 par-
ticipants with WTS (43.58% (95% CI, 35.66-51.54)) and
43 participants without WTS (16.47% (95% CI, 14.20-
18.80)) believed in the protective effects of WTS against
COVID-19.

The results of Table 1 showed that WTS had significant
relationship with occupation and history of WTS among
family members, relatives, or friends (P < 0.05).

The total mean scores of differential association,
knowledge, attitude, and BI were 1.76+1.99, 9.69+1.95,
29.5244.82, and 9.02+2.80, respectively (Table 2). There
was no significant difference between participants with
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Table 1. Participants’ demographic characteristics and their relationships with WTS

Characteristics WTS, N (%) P-value
Yes No
Educational level Illiterate 2(11.8) 15 (88.2) 0.812
High school 5(11.6) 38 (88.4)
Diploma 16 (16.3) 82 (83.7)
Bachelor’s 14 (10.9) 114 (89.1)
Master’s or higher 2(14.3) 12 (85.7)
Occupation Employee 3(7.0) 40 (93.0) 0.041
Housewife 24 (18.5) 106 (81.5)
Student 12 (9.4) 115 (90.6)
WTS by family members No 19 (8.6) 202 (91.4) <0.001
Daily 5(38.5) 8(61.5)
Weekly 2(33.3) 4 (66.7)
Sometimes 13 (22.4) 46 (77.6)
WTS by relatives No 8(5.7) 133 (94.3) <0.001
Daily 8(44.4) 10 (55.6)
Weekly 5@35.7) 9 (64.3)
Sometimes 18 (14.2) 109 (85.8)
WTS by friends No 7(5.0) 134 (95.0) <0.001
Daily 10 (52.6) 9(47.4)
Weekly 5(33.3) 10 (66.7)
Sometimes 17 (13.6 108 (86.4)
Table 2. The Mean scores ofknowledge, attitude, differential association, and behavioral intention and their relationships with WTS
Variable Total WTS, Mean + SD P-value
Mean£SD No Yes
Differential association 1.76+1.99 1.49+1.75 3.62+2.50 <0.001
Knowledge 9.69+1.95 9.75+1.85 9.49+2.20 0314
Attitude 29.524+4.82 30.15+4.32 27.77+5.69 0.001
Behavioral intention 9.024+2.80 6.2243.25 10.03£1.75 <0.001

Table 3. The Correlations of the mean scores of knowledge, attitude, differential association, and behavioral intention

Variable Knowledge Differential association Attitude Behavioral intention
Knowledge 1.000 — — —
Differential association —0.025 1.000 — —
Attitude -0.372" 0.179° 1.000 —
Behavioral intention —0.158" 0.415" 0.260" 1.000

* Correlation is significant at a level of 0.01 (2-tailed).

and without WTS respecting their knowledge mean score
(P = 0.314), while the mean scores of differential associa-
tion, attitude, and BI among participants without WTS
were significantly greater than participants with WTS (P <
0.05)

According to Table 3, Pearson correlation analysis re-
vealed that the mean score of participants’ knowledge had
a significant inverse correlation with the mean score of
their attitude (r =-0.37; P <0.001) and BI (r=-0.16; P =
0.008). Moreover, the mean score of differential associa-
tion had significant positive relationship with attitude (r =
0.18; P=10.002) and BI (r = 0.4; P <0.001) and the mean
score of attitude had significant positive relationship with
BI (r=0.26; P <0.001).

In path analysis, the Ramsey test was used to determine
the linearity or nonlinearity of relationships among de-
pendent and independent variables. Its results showed that
the relationship of age at WST onset with attitude and the
relationship of age at WST onset and history of WTS with
BI was not linear (P < 0.05), while other relationships
were linear (Table 4).

Based on Figure 1, The final non-parametric path analy-
sis model was as follows:

Expected attitude
= —0.40 * knowledge + 0.30
* dif ferential association
+2.09 x age — 0.50 * age? + 0.10 * history
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Expected bihavioral intention
= —0.98 * knowledge + 0.18
* dif ferential association
+1.47 x age — 0.41 * age? + 1.46 * history
— 0.11 history? + 0.12 attitude

Based on these models, the variables of knowledge, dif-
ferential association, age at WTS onset, and history of
WTS had a linear relationship with attitude with coeffi-
cients of —0.41, 0.3, 2.09, and 0.1, respectively. Age also
had a quadratic relationship with attitude, with a coeffi-
cient of —0.5. Moreover, knowledge, differential associa-
tion, age at WTS onset, and history of WTS had a linear
relationship with BI, with coefficients of —0.98, 0.18,
1.47; and 1.46, and age and history of WTS had quadratic
relationship with BI with coefficients of —0.41 and —0.11,
respectively.

Direct, indirect, and total path coefficients are listed in
Table 5. Based on direct path analysis coefficients, each 1-
point increase in the mean score of knowledge will be
associated with 0.4-point decrease in the mean score of
attitude, while each 1-point increase in the mean score of
the differential association will be associated with 0.3-
point increase in the mean score of attitude. Moreover,
each 1-point increase in the mean of age at WTS onset
will be associated with 1.59-point increase in the mean
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Table 4. The Results of the ramsey reset test for nonlinearity

Effect P-value Correlation
Knowledge on attitude 0.072 Linear
Attitude on differential association 0.414 Linear
Age at WTS onset on attitude 0.011 Nonlinear
WTS history on attitude 0.113 Linear
Knowledge of behavioral intention 0.067 Linear
Differential association on behavioral 0.208 Linear
intention

Attitude on behavioral intention 0.412 Linear
Age at WTS onset on behavioral <0.001 Nonlinear
intention

WTS hisstory on behavioral intention 0.010 Nonlinear

Table 5. The Path analysis coefficients for the direct, indirect, and
total effects of the study variables on behavioral intention

Variable Direct Indirect Total
Knowledge -0.98 —0.048 -1.028
Differential association 0.18 0.036 0.216
Age at WTS onset 1.06 0.191 1.251
History 1.35 0.012 1.362
Attitude 0.12 No 0.12

score of attitude and each one point increase in the history
of WTS will be associated with 0.1-point increase in the
mean score of attitude.

Based on total path analysis coefficients, each 1-point
increase in the mean score of knowledge will be associat-
ed with a 1.028-point decrease in the mean score of BI.
Moreover, a differential association has a significant posi-
tive relationship with BI so that each 1-point increase in
its mean score will be associated with a 0.218-point
change in the mean score of BI. Besides, each 1-point
increase in the mean of age at WTS onset and history of
WTS will be associated with a change of respectively
1.251 and 1.362 points in the mean score of BI. The coef-
ficient of determination of the path analysis model was
0.79, denoting that the path analysis model in this study
explained 79% of the variance of BI.

Discussion

This study evaluated WTS among women in the
COVID-19 pandemic and its contributing factors. The
prevalence of WTS among women was 12.6%. Two earli-
er studies in Lorestan, Iran, reported that the prevalence of
WTS was 3.7% among women (41) and 17.7% among
female students (41). Moreover, our findings showed that
57% of the 39 women with current WTS had started WTS
in the past 1 year. A systematic review of 13 studies also
showed that the prevalence of tobacco use among 5960
patients with COVID-19 in China was 1.4% to 12.6% (42)
and another review study on hospitalized patients with
COVID-19 reported that the prevalence of tobacco use
was 7.6% (43). Tobacco use increases the risk of affliction
by severe COVID-19 by 1.4 times and the risk of hospital-
ization an intensive care unit, the need for mechanical
ventilation, and the risk of death due to COVID-19 by 2.4
times (44).

Most participants had good knowledge about WTS.
Moreover, there was no significant difference between
participants with and without WTS respecting the mean
score of knowledge. However, a study on pregnant wom-
en in Lebanon reported that women without WTS had

better knowledge about WTS than those with WTS (45).

Study findings revealed no significant relationship be-
tween WTS and educational level. This is in agreement
with the findings of some previous studies (37, 46) and
contradicts the findings of some other studies (47, 48).
Moreover, we found that participants with WTS obtained
significantly higher attitude and BI scores compared with
participants without WTS. Some participants had positive
attitude towards WTS and considered WTS as an indicator
of women’s power due to their limited knowledge about
the consequences of WTS and their beliefs in the pleasur-
ably of waterpipe smell and taste, lower risk of WTS
compared with cigarette smoking, calming effects of
WTS, positive effects of WTS on forgetfulness towards
the problems of the COVID-19 crisis, and the protective
and disinfectant effects of WTS on COVID-19. A previ-
ous study also reported the same finding (49). We also
found that participants with WTS had firmer beliefs in the
protective effects of WTS against COVID-19, which is in
agreement with the findings of 2 previous studiesa (37,
50). Such misconceptions may originate from prevalent
misconceptions about WTS in Iran and the Middle East
(51, 52). Culture exerts its effects on different phenomena
through different mechanisms such as the social stigmati-
zation phenomenon. Social stigma is a state of spoiled
identity, in which a certain characteristic is attributed to a
person or group and thereby, that person or the members
of that group are devalued. Therefore, WTS will become
prevalent in societies that do not stigmatize it (53).

The findings of the present study showed that better
knowledge about WTS was associated a with more nega-
tive attitude about WTS and lower BI of WTS. A previous
study showed that knowledge improvement was associat-
ed with the lower intention of WTS among women (54).
Moreover, our findings showed that knowledge about the
consequences of WTS had a significant inverse relation-
ship with attitude toward WTS. Therefore, educational
interventions can be used to improve people’s knowledge
about the risks of WTS (54, 55). We also found that atti-
tude and BI had a direct relationship with each other
which is in agreement with the findings of several previ-
ous studies (35, 56).

In the present study, 46.1% of participants with current
WTS reported intention to quit WTS due to the COVID-
19 pandemic. Similarly, 17.8% of participants in a study
in the United States reported a reduction of WTS due to
the COVID-19 pandemic and 46.5% of them reported that
they intended to quit WTS due to obtaining more
knowledge about the negative effects of WTS on the com-
plications and severity of COVID-19 (57). Another study
in Jordan also showed that people had quitted WTS due to
COVID-19 (44). According to the results, in addition to
the government's decisions to prevent the use of waterpipe
in its serving places, it is recommended to seek help from
social media and mass media to educate people about the
relationship between the progress of COVID 19 and wa-
terpipe use.

The differential association also had a significant direct
relationship with attitude and BI in the present study, de-
noting that WTS among family members or friends can
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significantly contribute to WTS. Moreover, our findings
showed that 38% of participants with WTS had started
WTS in the past 6 months. This finding may be due to the
fact that mandatory quarantine and closure of centers for
recreational activities and parks during the COVID-19
pandemic have required people to spend more time with
family members, relatives, and friends and might have
increased their exposure to waterpipe tobacco smokers.
Some previous studies also reported WTS among family
members, relatives, or friends as a contributing factor
WTS (4, 14, 58). As most women engage in WTS in home
settings, daughters may inevitably be involved in the
preparation of waterpipe and thereby, they may be at high
risk for WTS. A previous study reported that husbands
have a significant role in WTS onset by women, particu-
larly during the engagement period or the first years of
marital life, because a man with WTS is very likely to
encourage his wife for WTS (14).

We also found that BI had significant direct relationship
with duration of WTS so that BI was lower among those
with shorter WTS duration. This finding may indicate that
most participants with WTS had started WTS due to the
COVID-19 pandemic and its associated mandatory quar-
antine. Longer tobacco smoking is associated with more
dependence on tobacco and more difficult quitting (59).

Health policy makers and tobacco use control authori-
ties can use the findings of the present study to minimize
tobacco use. Education for individuals with no WTS is
necessary to help them protect themselves against the
smoke of tobacco smokers. Imposing higher taxes on to-
bacco products, prohibiting WTS in public places, and
conducting knowledge improvement campaigns which
integrate multidisciplinary interventions are also recom-
mended for WTS minimization.

Strengths and Limitations

To the best of our knowledge, this is the first study in its
kind into WTS and its contributing factors in Iran during
the COVID-19 pandemic. Moreover, participants were
from different age groups, different levels of education,
and different occupations. Data collection was also per-
formed through both online and phone-based methods and
data analysis was performed using advanced statistical
methods. On the other hand, assessment of causal rela-
tionships was impossible due to the cross-sectional design
of the study. Moreover, we could not find any valid and
reliable instrument for the assessment of the study varia-
bles in the COVID-19 pandemic.

Conclusion

This study suggests that significant others, level of
knowledge, attitude, and beliefs have significant roles in
the intention of WTS among women during the COVID-
19 pandemic. Univariate analysis may lead to misleading
results due to the non-simultaneous consideration of some
important variables, thus the use of more complex statisti-
cal methods is inevitable. Instead of using univariate
methods, path analysis produces more realistic correla-
tions. Unlike the parametric methods, nonparametric path
analysis explains the relationship function between differ-
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ent paths without needing specific assumptions about data
distribution and the type of relationship between variables.
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