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Abstract

Purpose—Smoking is causally associated with certain prevalent visually impairing eye diseases, 

including age-related macular degeneration and cataract. Studies have found that people are afraid 

of “going blind” and may be motivated to quit smoking if they know that vision loss is associated 

with smoking behavior.

Methods—A random-digit dialed telephone survey was used to measure health knowledge of 

adult smokers in Canada (n 5 2,765), the United States (n 5 3,178), the United Kingdom (n 5 

2,767), and Australia (n 5 2,623) as part of the International Tobacco Control Four-Country 

Project.

Results—A low proportion of smokers from Canada (13.0%), the United States (9.5%), and the 

United Kingdom (9.7%) believed that smoking can cause blindness. In contrast, 47.2% of 

Australian smokers believed that smoking causes blindness. Australia was the only country during 

the sampling period to have national awareness campaigns about smoking and its effects on eye 

health.

Conclusion—These findings point to the need across countries to educate the public on this 

important consequence of smoking. There is an opportunity for the public health and eye health 

communities to work to educate the public about the impacts smoking has on eye health to 

improve quit rates and help discourage people from starting to smoke.
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INTRODUCTION

Smoking is causally linked to a number of eye diseases, particularly age-related macular 

degeneration (AMD)1–4 and cataract,5–8 2 leading causes of blindness.9,10 Smoking has also 

been linked to thyroid-associated ophthalmopathy, anterior ischemic optic neuropathy, and 

tobacco–alcohol amblyopia and is a known facilitator of diabetic and hypertensive 

retinopathy.11–14 In 1988, the United States Surgeon General concluded that nicotine, 

present in tobacco smoke, is addictive, and nicotine addiction is similar to heroin or cocaine 

addiction.15 Nicotine can reach the brain within 10 seconds after the smoke is inhaled16 and 

induces feelings of pleasure.17

Cigarettes negatively affect the human body in numerous ways. Cigarette smoke contains 

more than 4,000 chemicals and gases, including hydrogen cyanide, formaldehyde, carbon 

monoxide, and benzene. There are more than 50 compounds present in cigarette smoke that 

have been identified by the United States Environmental Protection Agency or the 

International Agency for Research on Cancer as known or probable human carcinogens.18 

When cigarette smoke is inhaled, these chemicals and gases are absorbed through the lungs 

and transferred to the blood-stream.19 The carbon monoxide in cigarette smoke binds to the 

hemoglobin in red blood cells, preventing affected cells from carrying a full load of oxygen 

to cells.20 Smoking also deprives the body of oxygen because of blood vessel constriction. 

Both experimental and clinical studies have found that active or passive smoking promotes 

vasomotor dysfunction, atherogenesis, and thrombosis in multiple vascular beds.21 Some of 

the cancer-causing agents in the cigarette smoke, including benzo(a)pyrene, can damage 

genes that control the growth of cells by binding to cells in the airways and major organs of 

smokers.22 Cigarette smoke is high in oxidants, which deplete plasma and tissue 

antioxidants.23 Nicotine is known to depress the body’s immune system, making it harder to 

protect the body from illness and more difficult to heal or repair tissues.24 These various 

negative effects of cigarette smoking have been shown to cause morbidity and premature 

death, most often from myocardial infarctions, cerebrovascular accidents, lung cancer, and 

chronic obstructive pulmonary disease.25 Smoking cigarettes can cause harm to the eye and 

nearly every other organ in the body.26 Visual impairment, unlike other health consequences 

of smoking, does not kill people, but it greatly affects their quality of life.27,28 The United 

Kingdom, one of the few countries with published prevalence rates on smoking and 

blindness, has an estimated 18,000 people who are blind as a result of smoking-induced 

AMD.29 Cigarette smoking increases the risk of AMD 2- to 3-fold, and smokers may 

develop the disease about 10 years earlier than nonsmokers.30 A similar relationship exists 

between smoking and cataract (particularly nuclear and posterior subcapsular), with higher 

levels of smoking increasing the risk of cataract and its severity.5 An Australian study 

estimated that smoking causes or contributes to around 20% of new blindness in people over 

the age of 50.31
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Despite more than 50 years of literature about the adverse effects of smoking, awareness of 

the range of health risks associated with smoking is neither high nor uniform among either 

smokers or nonsmokers. Studies have found that there are significant gaps in smokers’ 

knowledge and understanding of the health risks of smoking, in particular knowledge about 

health conditions that affect quality of life, including impotence,32 osteoporosis, and early 

menopause.33 It is not well understood to what extent smokers or nonsmokers are aware of 

the link between tobacco smoking and “blindness”; however, there are indications that 

knowledge of a causal association is very low.34

For example, survey studies in Canada, the United Kingdom, and Singapore35–37 have found 

that knowledge of the causal relationship of smoking to blindness is quite low, especially 

relative to other health conditions linked to smoking. A cross-sectional study of 882 

Canadian patients found that only 3.5% of them reported that smoking was a risk factor for 

AMD, despite smoking being the most important known preventable risk factor in the 

development of the disease.35 A nonrandom cross-sectional survey of 358 United Kingdom 

adult smokers (mean age, 59.3 years) attending a district hospital found that respondents 

were much more likely to believe smoking causes lung cancer (92.2%), heart disease 

(87.6%), and stroke (70.6%) than blindness (9.5%).36 Although the United Kingdom 

smokers were less fearful of blindness compared with the other 3 conditions, about half of 

them stated that they would definitely or probably quit smoking if they developed early 

signs of any of the conditions, with no significant differences between the conditions. 

Awareness and fear of these same 4 health consequences of smoking were also studied in a 

United Kingdom cross-sectional study of 260 16- to 18-year-olds attending 4 organized 

social events.38 These youth were much more likely to believe that smoking probably or 

definitely causes lung cancer (81%) compared with heart disease (27%), stroke (15%), and 

blindness (5%).38 The youth participants were significantly (P<0.01) more fearful of 

blindness than the other 3 conditions, and a significantly greater percentage (P<0.01) said 

they would stop smoking if early signs of blindness developed compared with early signs of 

the other 3 conditions.38 These findings suggested that although awareness of the risk of 

blindness from smoking is low among British youth; “fear of blindness may be more likely 

to motivate teenagers to stop smoking than fear of lung or heart disease.”38 Finally, a 

comparative, cross-sectional survey of adult patients in Scotland (n=112) and Singapore 

(n=163) found that more than 85% of the respondents knew smoking was related to lung 

cancer, mouth and throat cancer, heart disease, and stroke; however, only 36.5% of the 

Singapore sample and 30.5% of the Scotland sample reported being aware that smoking 

could cause blindness.37

The impact of the findings in the above studies that measured knowledge about smoking’s 

causal association with “blindness” is limited by the sampling methods, which for each 

study were not random (i.e., all participants were seeking medical treatment or attending a 

social event).

Increasing and measuring knowledge of harm associated with tobacco smoking behavior is 

important because knowledge about the health effects of smoking is strongly associated with 

intentions to quit smoking.32 In a 2008 Danish study, researchers found that smokers with a 
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high knowledge of the harms associated with smoking were more likely to quit and remain 

abstinent at a 5-year follow-up examination.39

A small number of jurisdictions are working toward increasing public knowledge about the 

risks to eye diseases associated with smoking. Australia’s National Tobacco Campaign, 

launched in 1997, included a variety of health promotion initiatives, including print and 

television ads linking smoking and “loss of eyesight,” starting in 1998 and were used from 

time to time ever since.40 An evaluation was conducted to measure the relative efficiency of 

different television advertisements used in this campaign to encouraging smokers to call the 

national Quitline. Carroll and Rock41 reported that the television commercial about the 

association between smoking and macular degeneration was more efficient in generating 

Quitline calls than other ads that contained information about tar in smoker’s lungs. Some of 

the success of the Australian “Eye” ads was attributed to the fact that the information about 

blindness was new to most smokers and was portrayed in a dramatic manner with blood 

vessels in the retina of a smoker bursting and leading to blindness.42 Similarly, New Zealand 

health authorities ran television commercials during 2002 and 2003 that encouraged people 

to call their national cessation support phone line (Quit Group). The television commercial 

about smoking and blindness were found to be the most effective at generating calls to Quit 

Group.43 Australia and New Zealand recently introduced a graphic warning label on 

cigarette packaging to communicate that smoking causes blindness.44 In contrast, most 

countries have not included eye health effects in their tobacco and public health campaigns.

At a global level, the World Health Organization (WHO) Framework Convention on 

Tobacco Control (FCTC) was adopted by the World Health Assembly in May 2003 and 

implemented in February 2005.45 The FCTC provides an internationally coordinated 

response to combating the public health epidemic that tobacco represents. The treaty 

addresses a range of issues including comprehensive bans on advertising, health warnings on 

tobacco packaging, taxation policies, and smoke-free policies. Article 12 of the FCTC 

includes detailed expectations for national parties to adopt comprehensive education and 

program development to communicate the health effects of smoking tobacco.45

The International Tobacco Control (ITC) Policy Evaluation Project is an international 

longitudinal cohort study, the main objective of which is to evaluate the psychosocial and 

behavioral effects of FCTC policies.47 In 2002, the ITC launched the first wave of the ITC 

Four-Country (ITC-4) Project, which involved collecting data from nationally representative 

samples of adult smokers in Canada, the United States, the United Kingdom, and Australia. 

These 4 countries are all predominantly English-speaking with relatively high incomes and a 

range of tobacco control policies. Knowledge of the health effects from tobacco use is 

typically measured annually using the ITC survey tool. Since Wave 3 (the third measure) in 

2004, questions have been included about smokers’ knowledge of blindness and smoking.

The aim of the current study was to use nationally representative samples of adult smokers 

from Canada, the United States, the United Kingdom, and Australia to examine smokers’ 

knowledge that smoking causes blindness in comparison with other smoking-related 

diseases or health effects, in particular to see if we could find any evidence of the Australian 

campaign leading to higher awareness there. Of note, this study was conducted before the 
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release of the warning labels in Australia, which included messages about smoking causing 

blindness, so only the television ad on macular degeneration could be responsible for any 

effects found.

MATERIALS AND METHODS

SAMPLE

Eligibility for the ITC-4 Project required participants to (1) live in Canada, the United 

States, the United Kingdom, or Australia; (2) be 18 years or older; (3) have smoked more 

than 100 cigarettes in their lives and at least once in the past 30 days; and (4) be willing to 

complete the ITC-4 phone survey. Between 2004 and 2007, there were 11,333 respondents 

who were daily smokers (Canada = 2,765; United States = 3,178; United Kingdom = 2,767; 

Australia = 2,623).

PROCEDURE

The study protocol was reviewed and received ethics clearance from the Institutional 

Review Board or Research Ethics Board at each of the following institutions: the University 

of Waterloo (Canada), Roswell Park Cancer Institute (United States), the University of 

Illinois-Chicago (United States), the University of Strathclyde (United Kingdom), the 

University of Stirling (United Kingdom), the Open University (United Kingdom), and The 

Cancer Council Victoria (Australia). Detailed information on the procedures used in the 

ITC-4 Project can be found in Fong et al.46 and Thompson et al.,47 and from the ITC 

Technical report.48 The cohort of the ITC-4 Project was constructed from probability 

sampling methods using telephone numbers selected at random from the population of each 

country, within strata defined by geographic region and community size.48 The United 

States sample, for example, was based on 12 geographic strata. Eligible households were 

identified by asking potential household informants the number of adult smokers. The “next 

birthday” method was used to select the respondent in households with multiple eligible 

adult smokers. The survey was conducted using computer-assisted telephone interviewing 

software and was completed in 2 calls: a 10-minute recruitment call was followed 1 week 

later by a 40-minute main survey. To increase recruitment rates, participants were mailed a 

compensation equivalent to $10 United States before completing the main survey. A 

knowledge question for blindness was first included in Wave 3 (June through December 

2004) and continued through Wave 4 (October 2005 through January (2006), and Wave 5 

(September 2006 through January 2007). The analysis in this report is limited to respondents 

answering the blindness knowledge question for their first time. Because each wave 

incorporates new participants to replenish those who have been lost to follow-up, there are 

new participants in all 3 waves who are answering the blindness knowledge question for 

their first time. Combining respondents from the 4 countries, across 3 waves, results in a 

sample size of 11,333 daily smokers, nationally representative of these countries.

MEASURES

The ITC-4 Survey was standardized across the 4 countries: respondents in each country 

were asked the same questions, with only minor variations for colloquial speech. In addition 

to demographic questions (i.e., age, sex, ethnicity, education, and income), respondents were 
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asked to state whether they believed smoking causes (1) stroke in smokers, (2) impotence in 

male smokers, (3) lung cancer in nonsmokers from secondhand smoke, and (4) blindness. 

The question was worded, “I am going to read you a list of health effects and diseases that 

may or may not be caused by smoking cigarettes. Based on what you know or believe, does 

smoking cause (insert health effect)?” The response options were: “Yes,” “No,” “Refused,” 

or “Don’t Know.”

Respondents were classified by different socioeconomic measures including sex, level of 

education, household income, ethnicity or language, and age. Two age groups were created- 

a youth or younger group for people age 18 to 24 years in their first wave, and all others. 

The rationale for grouping respondents by age was to build on ideas explored by Moradi et 

al.38 who found that younger people may respond to messages of blindness differently. 

Education classifications were created that grouped respondents in either a “low” group (i.e., 

completed high school or less in Canada, the United States, and Australia, or secondary/

vocational or less in the United Kingdom), or a “moderate and high” group. Income was 

classified by 3 groups: “low” (i.e., under $30,000 in Canada, the United States, and 

Australia, or under £15,001 in the United Kingdom), “moderate and high” group (i.e., 

$30,000 or £15,000 or greater), and “refused.” Ethnicity was measured using census 

questions from each country and then analyzed as a dichotomous variable- the majority 

being “white or Caucasian” versus “nonwhite” except in Australia where language was used 

(language spoken at home as “English” or “non-English”) as a proxy measure for ethnicity, 

consistent with the Australian census. All surveys were conducted in English, except for in 

Canada, where Francophone respondents were given a French-language version if requested.

ANALYSIS

All data were analyzed using SPSS 17.0 (SPSS Inc., Chicago, Illinois). Only daily smokers 

were included in the analysis. Frequencies and means are reported with unweighted data. All 

proportions, Pearson χ2 tests, and the logistic regression were computed with weighted data 

using the complex sample feature in SPSS 17.0; an alpha level of .05 was used for all 

statistical tests.

RESULTS

Table 1 provides sample characteristics by country (n=11,333) of the unweighted data. The 

majority of respondents were women (56.2%), at least 25 years old (90.5%), and members 

of the majority ethnic group for their country (88.9%). Approximately half of the sample 

(55.2%) was classified as having a lower level of education, and most of the sample (61.1%) 

was classified as having a medium or high annual income level.

Participants were asked if smoking causes stroke (n=11,318), impotence in men (n=11,293), 

lung cancer in nonsmokers (n=11,318), or blindness (n=11,311). The sample sizes reported 

in each analysis vary slightly because of differences in missing data across different 

variables included in that analysis. The majority of respondents believed that smoking 

causes lung cancer in nonsmokers from secondhand smoke (77.0%) and stroke (80.1%); 

however, less than half (48.6%) of survey respondents reported that smoking causes 
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impotence in male smokers, and less than one fifth (19.1%) reported that smoking causes 

blindness (see Figure 1).

Knowledge of smoking causing blindness differed across countries. A relatively small 

proportion of respondents from Canada (13.0%), the United States (9.5%), and the United 

Kingdom (9.7%) reported that they believed smoking caused blindness, and just less than 

half of the respondents from Australia (47.2%) indicated that smoking causes blindness (see 

Figure 2). In all 4 countries, for those who either reported “No” or “Don’t Know,” more 

participants responded “No” (i.e., smoking does not cause blindness) rather than “Don’t 

Know.” A pairwise comparison of the proportions of respondents that answered “Yes” with 

those who indicated “No” and “Don’t Know” showed significant country pair differences (P 

< 0.001) except for the United States–United Kingdom pairing (P < 0.759, using a Pearson 

χ2 test).

Logistic regression analyses were conducted to identify the factors that predicted knowledge 

of the causal association between smoking and blindness (n=11,249). Table 2 shows that 

Canadian, United States, and United Kingdom smokers are much less likely to know that 

smoking causes blindness compared with Australian smokers. People with lower levels of 

education were significantly less likely to know that smoking causes blindness relative to 

people with moderate or high education levels. People from the ethnic or linguistic majority 

were less likely than those from the minority group to know that smoking causes blindness; 

however, the results were not statistically significant. Knowledge that smoking causes 

blindness did not differ across levels of income, sex, or age.

DISCUSSION

This is the first study to report awareness of “blindness” as a smoking-related condition with 

nationally representative samples of smokers. Most smokers in this survey were aware of 

some negative health outcomes from smoking, specifically chronic health issues that can 

result in death, but relatively few respondents understood that smoking is a risk for non–life-

threatening health effects, such as “blindness.” Australians were much more likely to report 

smoking causes blindness. The most likely explanation for the difference between Australia 

and the other 3 countries is that since 1998, Australia has had a variety of public health and 

social marketing campaigns to educate citizens about the causal association of smoking and 

blindness as part of its National Tobacco Advertising Campaign.40 This campaign has 

included various forms of paid advertising, including a television commercial that explains 

AMD as part of the “Every Cigarette is Doing You Damage” campaign. However, even with 

more than a decade of health education efforts (albeit not continuous), less than half of the 

Australian respondents believed that blindness could be caused by smoking.

It is commonly assumed and often argued by the tobacco industry that smokers are 

adequately informed about the health risks of smoking.49–51 The results of this study and 

other reported studies35–37 show that smokers have not been adequately educated about 

some of the health implications of smoking, specifically that smoking causes blindness, 

except in part where governments have taken proactive steps to inform them. The lack of 
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knowledge about smoking and blindness crosses all sociodemographic groups we 

investigated.

Public health campaigns linking smoking and blindness are effective at encouraging 

smokers to seek cessation supports.42,43 The American Public Health Association has 

recommended that “Producers of all tobacco cessation materials include information that 

shows the negative relation between tobacco use and environmental exposure to smoke to an 

increasing risk of blindness.”52 The American Public Health Association has also 

recommended that “All national professional health care organizations prompt clinicians to 

provide information about the link between smoking and eye diseases to their evidence-

based intervention counseling.” The results of this study suggest that the eye health message 

will be new for most smokers in these 4 countries and presumably most jurisdictions across 

the world. This is likely to result in more patients seeking information or advice from their 

eye care professionals about their increased risk of “blindness.”

A potential next step after this study is to determine the extent to which optometrists and 

ophthalmologists currently work to educate their patients about the causal association of 

smoking and “blindness,” either to discourage nonsmokers from starting to smoke or to 

encourage smokers to quit and not resume smoking. The need for increased involvement 

from eye care professionals in this domain has been highlighted previously by numerous 

public health and eye health researchers.53–55 It is important to understand how these 

primary health care professionals currently address their patients’ smoking behaviors and 

what, if any, opportunities or barriers exist in more meaningfully integrating their profession 

into cessation referral networks. Other next steps may include the development of clinical 

practice guidelines on how to address tobacco use with patients. Similar guidelines have 

already been developed for primary care providers and other health care workers including 

family physicians, dentists, pharmacists, nurses, and physiotherapists.56

This study is limited in that respondents may have different understandings of what the term 

blindness means, and these different ideas about vision loss and definitions may have 

influenced how participants responded. The survey instrument also did not use a distracter 

condition for the knowledge questions.

CONCLUSION

Smokers recognize that smoking is associated with diseases that cause premature death but 

are less likely to realize that smoking can cause blindness, a health condition more related to 

quality of life. These findings suggest that public education campaigns contribute to higher 

knowledge among smokers about the causal links between smoking and blindness; however, 

these campaigns may not be enough on their own to raise knowledge in the majority of the 

public. There is an opportunity for both public health and eye health communities to educate 

smokers and nonsmokers about the effects of smoking on eye health to improve quit rates 

and help discourage people from starting to smoke. Future research is needed to determine 

what eye health professionals around the world are currently doing with respect to smoking 

behavior and their patients and what can be done to further engage this community in 

tobacco control efforts including cessation referral and prevention efforts.
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Table 2

Logistic Regression: Knowledge among Daily Smokers that Smoking Causes Blindness, Weighted

Odds Ratio 95% C.I. p

Sex

   Female (vs. Male) .964 .858–1.084 .543

Age

   18–24 (vs. 25+) 1.035 .856–1.252 .723

Ethnicity

   White/English Speaking (vs. Other) .843 .699–1.017 .075

Education

   Low (vs. Medium/High) .869 .768–.983 .025*

Income

   Low (vs. No Answer) 1.074 .846–1.363
.220

   Medium/High (vs. No Answer) .955 .759–1.200

Country

   Canada (vs. Australia) .164 .141–.191

<.001*   United Kingdom (vs. Australia) .111 .094–.131

   United States (vs. Australia) .121 .101–.145

*
indicates a statistically significant finding
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