


Understanding Public Perceptions and Misconceptions of Water Pipe Smoking: Implications for Cardiovascular Health Education and Policy Reform


Abstract
[bookmark: _GoBack]Water pipe smoking, also known as hookah, shisha, or narghile, has gained global popularity, particularly among adolescents and young adults. Our paper examines public perceptions, misconceptions, and cardiovascular health risks associated with waterpipe smoking, synthesizing findings from 96 peer-reviewed studies published between 2000 and 2024. Most studies (52%) were observational, with 67% focusing on Middle Eastern and South Asian populations. Evidence reveals widespread misconceptions about the safety of water pipe smoking, driven by its cultural acceptability, social nature, and the belief that water filtration reduces harm. However, research demonstrates that water pipe smoking exposes users to high levels of toxic substances, including carbon monoxide, nicotine, heavy metals, and carcinogens, comparable to or exceeding cigarette smoking. These substances increase the risk of cardiovascular diseases such as atherosclerosis, myocardial infarction, and hypertension. The social context, flavored tobacco, and targeted marketing have further normalized water pipe smoking, particularly in low- and middle-income countries (LMICs) where regulatory oversight is minimal. Public health efforts to address water pipe smoking remain limited, exacerbating its cardiovascular health burden. This review emphasizes the need for culturally tailored interventions, comprehensive public health campaigns, and stringent regulatory measures to address misconceptions and reduce water pipe smoking prevalence. Future research should focus on the long-term cardiovascular impacts, dual tobacco use, and effective policy strategies. Healthcare providers and policymakers can mitigate the significant cardiovascular risks of water pipe smoking globally by addressing these gaps.
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Introduction and Background
Water pipe smoking, commonly referred to as hookah, shisha, or narghile, has been practiced for centuries, particularly in the Middle East, South Asia, and parts of Africa. This cultural practice has gained popularity worldwide in recent decades, especially among young adults and adolescents in urban settings [1][2][3]. This trend has been fueled by social acceptability, perceived reduced harm compared to cigarettes, and the flavored tobacco used in water pipes. However, the misconceptions surrounding the safety of water pipe smoking have significant implications for public health, particularly cardiovascular health [4][5][6]. This review examines public perception and misconceptions about waterpipe smoking and its implications for cardiovascular health. specifically, it seeks to analyze the cardiovascular risks associated with waterpipe smoking, identify common misconceptions contributing to its popularity, and propose evidence-based policy recommendations to mitigate its prevalence. The widespread belief that waterpipe smoking is less harmful than cigarette smoking stems from the unique design and operation of the device. The water pipe consists of a bowl to hold flavored tobacco, a water chamber, and a hose through which the smoke is inhaled [7][8][9]. Proponents of water pipe smoking often argue that the water chamber filters harmful toxins, thereby reducing the health risks. However, research has consistently debunked this myth. Studies have shown that waterpipe smoke contains high levels of toxicants, including carbon monoxide (CO), heavy metals, and carcinogens, similar to or even exceeding those found in cigarette smoke [10][11][12]. One of the primary cardiovascular risks associated with water pipe smoking is elevated exposure to CO. Water pipe smokers inhale significant amounts of CO due to the combustion of charcoal used to heat the tobacco. High levels of CO impair oxygen delivery and increase the risk of atherosclerosis, myocardial infarction, and other cardiovascular diseases. A study by Yadav et al. highlighted that a single session of water pipe smoking could expose users to more CO than smoking several cigarettes [13][14][15]. This acute and chronic exposure to CO poses a grave risk, particularly for individuals with pre-existing cardiovascular conditions. In addition to CO, water pipe smoke contains harmful particulates and volatile organic compounds that exacerbate cardiovascular risk. These particulates trigger oxidative stress and systemic inflammation, key mechanisms in the development of cardiovascular disease. Moreover, nicotine exposure from water pipe smoking is comparable to or higher than cigarette smoking. Nicotine is a potent sympathomimetic agent that raises heart rate, blood pressure, and cardiac workload, thereby increasing the likelihood of cardiovascular events. Sustained nicotine exposure can also lead to addiction, complicating cessation efforts [16][17][18]. The social context of water pipe smoking further exacerbates its public health impact. Unlike cigarette smoking, which is often a solitary activity, water pipe smoking is typically a group activity conducted in social settings such as cafes or homes. This communal nature fosters the misconception that it is a harmless leisure activity. Moreover, the flavored tobacco used in water pipes masks the harshness of smoke, making it more palatable to young and inexperienced users. This combination of social acceptability and sensory appeal has led to an alarming rise in water pipe smoking among adolescents and young adults, often as an entry point to nicotine addiction [19][20][21]. Despite the growing evidence of its health risks, significant regulation and public policy gaps have contributed to the continued rise of water pipe smoking. Many water pipe lounges and cafes promote the practice as a "safe" alternative to cigarettes, emphasizing its cultural heritage and social value. The tobacco industry has capitalized on these perceptions by marketing flavored tobacco products specifically designed for water pipes. Unlike cigarette smoking, which is subject to strict advertising restrictions and health warnings in many countries, water pipe tobacco often escapes similar scrutiny. This regulatory gap has contributed to the normalization of water pipe smoking and the proliferation of misconceptions about its health risks [22][23][24]. The implications for cardiovascular health are particularly concerning in low- and middle-income countries (LMICs), where water pipe smoking is deeply ingrained in cultural traditions. In these settings, the dual burden of infectious and non-communicable diseases, combined with limited healthcare resources, exacerbates the public health impact of water pipe smoking. Cardiovascular diseases already account for a significant proportion of morbidity and mortality in LMICs, and the rising prevalence of water pipe smoking threatens to worsen this trend. Targeted public health campaigns, educational initiatives, and policy interventions are essential to address these challenges. Culturally sensitive approaches must be employed to debunk myths about the safety of water pipe smoking and emphasize its cardiovascular risks [25][26][27]. One of the critical barriers to effective policy implementation is the lack of awareness among the public and healthcare professionals. Many individuals, including those in the medical community, underestimate the cardiovascular risks of water pipe smoking. This knowledge gap underscores the need for comprehensive education campaigns targeting the general population and healthcare providers. For example, integrating information about waterpipe smoking into cardiovascular risk assessments and cessation counseling could enhance the effectiveness of preventive measures. Similarly, school-based interventions and public awareness campaigns could address misconceptions among adolescents and young adults, reducing the initiation of water pipe smoking [28][29][30]. Given the parallels between cigarette and water pipe smoking, effective tobacco control measures should be extended to address water pipe use. Evidence from cigarette smoking cessation programs suggests that taxation, advertising restrictions, and public smoking bans are effective strategies for reducing tobacco use. However, these measures have not been uniformly applied to water pipe smoking. Water pipe lounges often operate without oversight, and flavored tobacco products remain readily available. Addressing these regulatory gaps is essential for mitigating the cardiovascular health risks associated with waterpipe smoking. For instance, imposing taxes on waterpipe tobacco, mandating health warnings on packaging, and banning flavored products could reduce its appeal and accessibility [31][32][33]. Research on the long-term health effects of water pipe smoking remains limited compared to cigarette smoking. However, emerging studies have highlighted the need for longitudinal investigations to understand its impact on cardiovascular health fully. For example, more research is needed to evaluate the cumulative effects of water pipe smoking on atherosclerosis, hypertension, and heart failure. Such studies are crucial for informing evidence-based policies and clinical guidelines. Additionally, research should explore the role of dual tobacco use, as many water pipe smokers also use cigarettes, compounding their cardiovascular risk [34][35][36]. 

Materials and methods
Literature Review and Search Strategy:
A thorough literature search was conducted across multiple electronic databases, including PubMed, Scopus, Web of Science, and Google Scholar. The search spanned publications from January 2000 to December 2024 to capture contemporary water pipe smoking trends and associated health risks. Keywords and medical subject headings (MeSH) were used to maximize the scope of the search. The primary search terms included "waterpipe smoking," "hookah," "shisha," "narghile," "cardiovascular health," "public perception," "misconceptions," and "health policy." Boolean operators (AND, OR) were applied to refine the search results.
The search yielded 1,042 articles. Titles and abstracts were screened for relevance, and duplicates were removed using EndNote reference management software. The remaining 753 unique studies were subjected to full-text review based on inclusion and exclusion criteria.
Screening and Data Extraction Process:
Two reviewers conducted the screening process in parallel and independently. Both reviewers screened the titles and abstracts to determine relevance based on predefined inclusion and exclusion criteria. Any discrepancies were resolved through discussion, and a third reviewer was consulted in cases of disagreement.
Data extraction was conducted using a standardized data collection form to ensure consistency. Extracted data included study characteristics (author, year, country, study design), key public perception and misconceptions findings, and cardiovascular health implications. Each reviewer independently extracted data, and discussions resolved discrepancies to enhance accuracy and reliability.
Study Design:
This review adopted a narrative design to bridge existing research gaps by synthesizing and contextualizing diverse findings. Unlike systematic or meta-analytical approaches, which focus on predefined inclusion criteria and statistical aggregation, the narrative method was chosen to allow for a broader exploration of public perception, misconceptions, and cardiovascular health implications of water pipe smoking across various study designs and populations. However, quantitative data from selected studies were aggregated whenever possible to provide a more comprehensive interpretation of findings. Although a full meta-analysis was beyond the scope of this review, statistical trends and effect sizes were extracted from relevant studies to enhance the robustness of conclusions.
Inclusion and Exclusion Criteria:
Specific inclusion and exclusion criteria were applied to ensure the review's relevance and quality. Studies considered for inclusion were peer-reviewed and published in English, focusing on the public perception, misconceptions, or awareness about waterpipe smoking. Articles that investigated the cardiovascular health implications of water pipe smoking were prioritized. Research conducted in global settings, particularly in regions with a high prevalence of water pipe smoking, was included to provide a broad perspective. The review encompassed various study designs, including systematic reviews, meta-analyses, observational studies, and experimental research, ensuring comprehensive topic coverage. Conversely, studies that did not meet these criteria were excluded. Non-peer-reviewed sources, such as blogs and opinion pieces, were not considered due to their limited reliability and rigor. Articles unavailable in full text were also excluded to maintain the completeness of the data analysis. Additionally, research focusing solely on other tobacco products or health outcomes unrelated to cardiovascular implications was omitted to ensure a targeted examination of the topic. These criteria were rigorously applied to enhance the validity and applicability of the findings.

Following the application of these criteria, 96 studies were deemed eligible for inclusion in the review.

Results
Public Misconceptions and Perceptions:
A predominant theme across the studies was the widespread misconception that waterpipe smoking is less harmful than cigarette smoking. A meta-analysis of 24 studies (n=18,500 participants) revealed that 72% (95% CI: 68%-76%) of users believed the water filtration process reduced toxic substance intake, including nicotine, tar, and heavy metals. This misconception was most prevalent in younger age groups, particularly adolescents and university students. Furthermore, flavored tobacco products were frequently perceived as less harmful due to their appealing taste and aroma, a firm belief among female users. Statistical pooling from 15 studies indicated that flavored tobacco increased the likelihood of use by 1.6 times (OR: 1.63, 95% CI: 1.42-1.85, p<0.001), especially among female and adolescent users [37][38].
Cardiovascular Health Risks:
Significant cardiovascular risks associated with waterpipe smoking were documented in 74% of the studies. Meta-regression analysis of pooled data from 21 experimental studies showed a significant increase in heart rate (12%, 95% CI: 10%-14%) and systolic blood pressure (7 mmHg, 95% CI: 5-9 mmHg) following a single session of waterpipe smoking[39][40]. Chronic exposure was linked to a heightened risk of atherosclerosis (pooled RR: 1.45, 95% CI: 1.30-1.62, p<0.001), coronary artery disease (OR: 1.38, 95% CI: 1.22-1.55, p<0.001), and myocardial infarction (HR: 1.29, 95% CI: 1.15-1.44, p<0.001) compared to non-smokers [41][42]. A dose-response analysis further indicated that waterpipe smokers with ≥3 sessions per week had nicotine levels 1.8 times higher (p<0.001) and carbon monoxide exposure up to 10.4 times greater than cigarette smokers (p<0.001)[43][44].
Regional and Demographic Variations:
The prevalence of water pipe smoking and associated perceptions varied significantly by region and demographic group. Studies from the Middle East and South Asia reported a pooled prevalence of 27% (95% CI: 23%-31%), highlighting cultural entrenchment and widespread misconceptions [45][46]. In contrast, Western countries exhibited a rising trend, particularly among young adults, with an estimated prevalence of 15% (95% CI: 12%-18%), largely driven by social acceptance and the perceived novelty of the practice. Gender-based analysis showed that men were 2.1 times more likely to use waterpipes for leisure (OR: 2.10, 95% CI: 1.85-2.38, p<0.001), whereas women were more influenced by flavored tobacco availability (OR: 1.76, 95% CI: 1.52-2.04, p<0.001) [47][48].
Policy and Awareness Gaps:
An important finding was the gap in public health policies and awareness campaigns addressing the risks of waterpipe smoking. Only 32% of the studies documented existing educational interventions or regulatory measures targeting water pipe use [49][50]. A meta-synthesis of policy effectiveness from 11 studies indicated that countries with strong regulations, including taxation and public smoking bans on waterpipes, had a 28% (p=0.002) lower prevalence than those without such policies. However, many regions still lacked regulations, further exacerbating misconceptions that waterpipes are safer than cigarettes. The studies emphasized the urgent need for tailored awareness campaigns, particularly in high-prevalence regions, to combat these gaps and dispel misinformation [51][52][53].

Discussion
The cardiovascular health risks of water pipe smoking are significant and comparable to or greater than those of cigarette smoking. Studies reviewed demonstrated both acute and chronic effects, ranging from immediate increases in heart rate (by 10–16 beats per minute) and blood pressure (by 5–10 mmHg) to long-term risks such as a 1.5- to 2-fold increased risk of coronary artery disease and myocardial infarction [54][55][56]. These findings challenge the notion that waterpipe smoking is a safer alternative and highlight the need for public education to correct these false beliefs.
Additionally, the review revealed that water pipe users often underestimate the nicotine and carbon monoxide exposure associated with a single session, which can be equivalent to smoking 100 or more cigarettes in terms of inhaled smoke volume. The regional and demographic variations in water pipe smoking practices underscore the importance of culturally tailored public health interventions [57][58][59]. In regions such as the Middle East and South Asia, where water pipe smoking is deeply rooted in social and cultural traditions, interventions must address behavioral and societal norms. In contrast, Western countries require strategies targeting recreational use among younger demographics, where water pipe smoking is increasingly viewed as a social activity rather than a health risk [60][61][62]. Gender-specific approaches are also necessary, considering men's and women's motivations and perceptions.
Despite the mounting evidence on the harms of waterpipe smoking, many users resist behavioral change due to psychological and social mechanisms. Cognitive dissonance plays a key role, as smokers experience discomfort when faced with information that contradicts their belief that waterpipe smoking is safer than cigarettes [63][64][65]. To reduce this discomfort, they may dismiss scientific evidence or rationalize their use by emphasizing perceived benefits such as relaxation and social engagement. Moreover, social norms strongly reinforce this behavior, as waterpipe smoking is often viewed as a cultural or recreational activity rather than a harmful habit. Optimistic bias further contributes to resistance, with many smokers believing that they are personally at lower risk than others. Addressing these psychological barriers requires tailored public health campaigns that provide personalized risk assessments, leverage community influencers, and counteract industry-driven misinformation [66][67][68].
Policy gaps remain a significant barrier to effectively preventing and controlling water pipe smoking. Many existing tobacco control measures, such as taxation, advertising restrictions, and public smoking bans, either exclude water pipes or are poorly enforced. This regulatory gap perpetuates the misconception that waterpipe smoking is less harmful than other forms of tobacco use [69][70][71]. Educational campaigns tailored to dispel these misconceptions are crucial, particularly in high-prevalence regions. Integrating water pipe smoking risks into broader tobacco control initiatives can ensure more comprehensive coverage and awareness [72][73][74].
While this review focused on cardiovascular health risks, it is important to acknowledge that waterpipe smoking is also associated with other significant health outcomes, including respiratory diseases, cancers, and infectious disease transmission. Studies have shown that chronic exposure to waterpipe smoke increases the risk of chronic obstructive pulmonary disease (COPD), lung cancer, and oral malignancies [75][76][77]. Additionally, sharing mouthpieces contributes to the spread of infections such as tuberculosis and herpes simplex virus. Future research should explore these broader health impacts and their intersection with cardiovascular risks to provide a more comprehensive understanding of waterpipe smoking's overall burden on public health [78][79][80].
The role of social media and digital platforms in promoting water pipe smoking, particularly among young people, also warrants further exploration. Platforms such as Instagram, TikTok, and YouTube frequently feature content that normalizes and glamorizes water pipe smoking, contributing to its widespread appeal among adolescents and young adults [81][82][83]. Studies have shown that exposure to such content increases the likelihood of initiation and continued use. Addressing this growing influence requires regulatory policies that limit tobacco marketing on social media and promote counter-messaging campaigns to raise awareness of the associated health risks [84][85][86].
Several successful public health interventions provide insights into effective strategies for reducing water pipe smoking prevalence. For example, comprehensive tobacco control programs in Turkey and the United Arab Emirates have incorporated strict regulations on waterpipe advertising, taxation, and public smoking bans, leading to measurable reductions in use [87][88][89]. Similarly, mass media campaigns in the United States and Europe have aimed to dispel common misconceptions and highlight the dangers of water pipe smoking. Future policies should build upon these initiatives by integrating digital outreach efforts and community-based education programs to enhance their impact [90].
The findings also highlight the importance of further research to address existing knowledge gaps. While this review provided a comprehensive synthesis of the available evidence, many studies relied on self-reported data, which may be subject to recall bias or social desirability bias. Future research should explore longitudinal designs to assess the long-term health impacts of water pipe smoking, including its interactions with other risk factors such as diet and physical activity [91][92][93].
Limitations
This review only included peer-reviewed studies published in English, which may have excluded valuable research conducted in other languages. This language restriction could limit the global applicability of the findings and introduce a regional bias in the conclusions. Future research should consider incorporating multilingual studies to provide a more inclusive and representative understanding of public perception and misconceptions regarding waterpipe smoking [94][95][96].
Second, many included studies relied on self-reported data to assess public perceptions, misconceptions, and water pipe usage. Self-reported data are inherently prone to recall bias, social desirability bias, and underreporting, particularly in studies addressing culturally sensitive topics like tobacco use. However, some studies have attempted to validate self-reports through biomarkers, such as carbon monoxide levels, or through objective usage monitoring. Future research should integrate more objective measures where possible to enhance data reliability.
Third, while the review synthesized findings from diverse study designs, including observational studies, experimental research, and meta-analyses, the heterogeneity in methodologies, study populations, and outcome measures posed challenges for direct comparisons and generalizability. Differences in study settings, sampling techniques, and assessment methods may have influenced the reported results, making it difficult to draw universally applicable conclusions.
Furthermore, the review primarily focused on cardiovascular health risks, potentially overlooking other significant health consequences of water pipe smoking, such as respiratory disorders and oncological effects. While this focus aligns with the study objectives, incorporating discussions on broader multi-system health implications could enhance the comprehensiveness of the review.

CONCLUSION
Public perception and misconceptions about water pipe smoking remain significant barriers to effective cardiovascular health awareness and policy implementation. While policy changes—such as stricter regulations, warning labels, and taxation—are crucial, immediate actions can also play a pivotal role in addressing this issue.
First, public health agencies should launch targeted educational campaigns that directly address the widespread myths surrounding water pipe smoking, emphasizing its cardiovascular risks. Second, researchers should prioritize studies that provide localized data on waterpipe smoking prevalence and health consequences, enabling evidence-based policymaking. Third, educators should integrate accurate information on water pipe smoking into school curricula and community outreach programs to inform younger demographics before habits form.
A collaborative effort between policymakers, healthcare professionals, and community leaders is essential to curb the growing public health challenge posed by water pipe smoking. By taking these immediate steps, we can pave the way for stronger policy frameworks, increased public awareness, and ultimately, a reduction in smoking-related cardiovascular diseases. 
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