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Introduction
Substance use among women is a widespread and costly problem that can lead to a variety of
medical complications. In 2006, 571,748 women in the United States were admitted into
substance abuse treatment programs that receive public funding1 – a number significantly higher
than the number of new breast cancer cases (182,460) for that same year. Additionally, on an
annual basis, $180.9 billion is spent in the U.S. on the associated costs of substance abuse
overall.2 Given the fact that substance abuse contributes to many of the leading threats to
women’s health, it is essential to understand the relationships between abuse of different
substances and the incidence of medical problems in the female population.
Women’s Health Research
Comprehensive research data on the physiological effects of addiction in women has been
difficult to obtain prior to the last decade. The recent attention given to and improved
understanding of women’s health was precipitated by the larger women’s social movement
beginning in the 1960s, which focused on addressing the social exclusion of women – for
example, from traditionally male-dominated careers.3 This push for inclusion was exemplified
in the biomedical field in grass-roots publications such as Our Bodies, Ourselves. This work,
released in 1973, encouraged women to seek information about their health directly, instead of
relying on what the publication called “paternalistic” male medical doctors.4
The National Institutes of Health (NIH) is the primary federal agency responsible for funding
medical research, with a budget of almost $30 billion annually.5 It was not until 1994, however,
that the NIH officially established guidelines requiring that women be included in federallyfunded health studies. At that time, the federal government officially created the NIH Office of
Research on Women’s Health and specifically requested the inclusion of women into federal
research because of concerns that women were underrepresented in medical studies.6
Research into the effects of alcohol and smoking on women’s health is more available than
research into the effects of opioids and stimulants on women’s health. Researchers have only
recently undertaken studies on the effects of these latter substances on women’s health. This
delay is due to the aforementioned underrepresentation of women in biomedical research, along
with concerns over fetal health and the subsequent legal implications3 of exposing women who
may become pregnant to highly addictive stimulants shown to cause premature birth,7 lower birth
weight,8 and slow language development.9,10
Female-specific Characteristics of Substance Abuse
Research shows that substance use disorders take a different course in women than in men.
Women generally begin using substances later than do men.11,12 Studies on female substance
abuse treatment clients have found that they have lower education levels than male clients, lower
rates of employment, and lower average age at admission into treatment.13,14 In a study of Los
Angeles substance abuse treatment clients, Hser et al. found that 39 percent of female clients had
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less than a high school education, compared with 19 percent among males.14 Additionally,
substance-dependent females are more likely than substance-dependent males to have spouses or
partners who are also substance-dependent.
Additionally, females who are addicted to substances are more likely than their male
counterparts to have psychiatric disorders. A study of individuals with opioid abuse disorders
found that female users were twice as likely as male users to have a mood or anxiety disorder.
Female users are also more likely to have psychiatric disorders that predate their substance use
disorders.15,16
Telescoping
The telescoping of alcohol addiction has been well established in women – that is, the medical
literature confirms that women progress more quickly than men into addiction to alcohol and
development of the physiological consequences of alcohol abuse.17,18 For example, there is
considerable evidence that women move quickly from first use to addiction.19-21 In an analysis
of retrospective reports of over 2,000 substance abuse treatment facility clients, Johnson et al.
found a faster progression in women from initiation of regular alcohol use to problem use than in
men.21
A number of studies have also found that medical problems associated with alcohol use progress
more swiftly in women.22-24 Female alcoholics have 50 to 100 percent higher rates of premature
death than do male alcoholics. Also, more female alcoholics die from circulatory disorders and
cirrhosis of the liver than male alcoholics.25 Additionally, research has demonstrated that even
with shorter durations of heavy drinking than their male counterparts, women have comparable
incidence rates of diseases associated with alcoholism (ulcer disease, gastrointestinal
hemorrhage, fatty liver, hypertension, obesity, anemia, malnutrition).24
Emerging research suggests that this telescoping phenomenon may also occur in women using
other substances, such as tobacco, opioids, and stimulants.
Screening for Substance Use Disorders
Though substance use leads to many social and medical consequences, few seek treatment for
substance use disorders. In 2002, the Substance Abuse Mental Health Services Administration
(SAMHSA)’s National Survey on Drug Use and Health found that while 26.3 million people had
diagnosable chemical abuse disorders, only about six percent of these individuals believed that
they should seek treatment.26 People with substance use disorders may visit a physician to seek
treatment for other medical issues, and physicians must use these opportunities to screen
patients; users often present with medical ailments that are related to, and may even be caused
by, the substance use disorder itself.
While screening tools can be adapted to be gender-specific, it is key that physicians themselves
understand the differences in the course of addiction for women, as identifying and treating
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substance use can mitigate or prevent many health problems in women, as described below.
Medical professionals can thereby help to significantly reduce suffering and health care costs –
for both the patient and society as a whole – by addressing an underlying source of medical
distress. Through a review of current and past literature, this article will lay out the possible
physiological consequences of substance use in women, focusing specifically on the use of
alcohol, tobacco, opioids, and stimulants.
Alcohol
In women who use alcohol, telescoping – the rapid onset of addiction and of the physiological
consequences of alcohol abuse – is a result of the way that women’s bodies process alcohol.
Though this process is not completely understood, it is theorized that the lower average amount
of body water in women leads to higher blood alcohol concentrations, even when they consume
the same amount of alcohol as men.27,28 Another possible contributing factor to women’s
increased susceptibility to alcohol is the fact that women’s digestive systems may contain less
alcohol dehydrogenase – an enzyme that helps to metabolize alcohol – resulting in reduced
metabolizing of alcohol and more alcohol absorption.29
Though previous research shows that women tend to begin using substances at later ages than do
men,11,12 more recent research suggests that women are beginning to use alcohol at younger
ages.30,31 Binge drinking among 19- to 22-year-old females has increased from 28 percent to 34
percent between 1995 and 2007.31 In addition, though men and boys generally have higher rates
of alcohol use than women and girls, the gender gap in binge drinking among teenagers has
narrowed over the years. One indication of this change is the percentage-point difference
between rates of binge drinking among male and female twelfth graders. The difference between
the prevalence of 12th-grade boys consuming five or more drinks in a row, and the prevalence of
12th-grade girls engaging in the same activity, has dropped from 23 points in 1975 to seven
points in 2006.31
The increased alcohol intake among young adult women is of particular concern in light of the
medical complications that alcohol causes, and the more rapid onset of these complications that
women face. It is essential, therefore, that physicians screen for alcohol use among these
populations.
Conditions Associated with Alcohol Use

Liver Disease
Excessive alcohol consumption may lead to a spectrum of liver diseases, including fatty liver,
alcoholic hepatitis, and cirrhosis.32 In the U.S. between 1999 and 2005, deaths resulting from
alcoholic liver syndromes among women increased by 15 percent.33 Various studies have found
that the female liver is more susceptible to alcohol than the male liver.34,35 While cirrhosis
mortality rates are twice as high among men compared with women,36 women develop cirrhosis
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faster than do men.37 Becker et al. studied alcohol consumption and alcohol-related liver disease
in a group of more than 13,200 men and women over a 12-year period. The researchers found
that the level of alcohol consumption above which women increased their relative risk of
developing liver disease (seven to 13 drinks per week) was about half of that for men (14 to 27
drinks per week). In addition, at any level of alcohol intake, women had a significantly higher
risk of developing liver disease than did men.38
Cardiovascular Disease
In 2006, cardiovascular disease affected 35 percent of women in the U.S.39 Evidence suggests
that, in general, light drinking may be associated with lower risk of cardiovascular
complications, whereas heavy drinking is associated with higher risk.40,41 In a review of key
animal and human studies, Saremi and Arora found that while there is evidence that moderate
alcohol consumption – especially consumption of red wine – may have a protective effect on
cardiovascular health, consumption of three or more drinks a day was associated with
hypertriglyceridemia, cardiomyopathy, hypertension, and stroke.41
Researchers have also found that both abstaining from alcohol and heavy alcohol consumption
increase risk of cardiovascular disease among women. Ikehara et al. surveyed nearly 35,000
men and 49,000 women about lifestyle, medical history, and alcohol. Upon follow up 14 years
later, they found that over 1,600 participants had died of stroke, and over 700 had died of heart
disease. The researchers also found distinct trends for women versus men.42 Men who drank
greater than or equal to 69 grams of alcohol per day experienced increased risk of coronary heart
disease. Meanwhile, women experienced increased risk of mortality from coronary heart disease
if they consumed between 23 and 45.9 grams of alcohol per day. This risk was more than tripled
in women who drank 46 grams or more of alcohol per day.42
This study confirmed that women’s risk of cardiovascular disease is increased with use of lower
amounts of alcohol than for men. The threshold for increased risk of coronary heart disease
among men was found to be 69 grams of alcohol per day, an amount that is three times higher
than the 23-gram threshold for increased coronary heart disease risk among the women in this
study.42 Additionally, though light drinking was associated with a reduced risk of mortality from
coronary heart disease for both men and women, the amount of alcohol consumption that
provided a protective effect for women was significantly less than the amount that had the same
effect for men. For men, intake of up to 68.9 grams of alcohol per day was associated with lower
risk of coronary heart disease. In contrast, for women, drinking only up to 22.9 grams of alcohol
per day had this protective effect.42
Despite findings that light drinking reduces risk of cardiovascular disease in men and women,
the American Heart Association (AHA) does not recommend drinking alcohol to protect against
heart disease, as alcohol may have overall negative consequences on health. Instead, the AHA
recommends consulting a doctor about lowering cholesterol and blood pressure, along with
making healthy lifestyle choices – such as eating a balanced diet, exercising regularly, and
controlling weight – to protect against heart disease.43

6

Endocrine Diseases
Medical research shows that alcohol consumption causes disturbances in endocrine system
functioning. Health care providers should be aware of the fact that alcohol consumption can lead
to elevated levels of cortisol, as excess levels of cortisol are related to hypertension, impaired
immune function, and metabolism disturbances.44-46 Evidence suggests that alcohol consumption
affects the hypothalamic-pituitary-adrenal (HPA) axis, increasing cortisol levels.47 In one study,
Badrick et al. found that, in both men and women, alcohol affected HPA function. In women,
heavy drinkers experienced greater cortisol awakening response (a marker of cortisol secretion)
than did moderate drinkers.47
Obesity
Excess weight gain and obesity are increasing at an alarming rate among Americans of all ages
and both genders. In 2005, 60.5 percent of women were overweight or obese;48 rates were
highest among non-Hispanic black women (79.9 percent) and Hispanic women (68.4 percent).49
These observations present a significant public health challenge, as being overweight or obese
increases the chances of developing heart disease, hypertension, type 2 diabetes, respiratory
problems, and certain types of cancers, in both men and women.
Heavy alcohol consumption is linked to disturbances in body weight and nutrition. An eight-year
prospective study using multivariate analysis found a non-linear relationship between alcohol
consumption and weight gain exceeding five kilograms.50 Heavy drinking, defined as
consumption of alcohol exceeding 30 grams per day, was associated with a slight increase in
weight gain among all women. Among women under 35 years of age, heavy drinking was more
strongly associated with weight gain. In fact, risk of weight gain among this group was around
68 percent higher than non-drinkers. Additionally, among African-American women, even light
drinking was associated with an increased risk of weight gain compared with non-drinkers.50
Alcohol consumption may also be associated with abdominal obesity. Schröder et al. found that
among men and women, consumption of three or more drinks per day was associated with
increased abdominal obesity.51 Abdominal obesity should be of particular concern to health care
providers, as it is a risk factor for type 2 diabetes.52
Diabetes
In the U.S., 9.5 million women have been diagnosed with diabetes,48 a leading cause of death
and disability. An additional 2.5 million women are believed to have undiagnosed diabetes,
while another 23 million have been diagnosed with prediabetes.48 Diabetes is more common in
women than in men, and is especially prevalent among non-Hispanic black women. In 2005,
diabetes occurred in 106.8 per 1000 in this population compared with 69.1 per 1000 in nonHispanic white women.49
Current research suggests that both abstaining from alcohol and consuming large amounts of
alcohol increase risk, whereas light-to-moderate consumption may decrease risk.53 In a
systematic review of literature published between 1963 and August 2003, Howard et al.
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concluded that, compared with abstaining from alcohol, moderate consumption (defined as one
to three drinks per day) was associated with a 33 to 56 percent lower incidence of diabetes.
Meanwhile, heavy consumption of alcohol (more than three drinks per day) was associated with
up to a 43 percent increase in diabetes incidence.53
Few studies look at this phenomenon specifically in women. In a twenty-year twin cohort study
that also investigated alcohol use and diabetes in women, Carlsson et al. found that lean-tonormal weight women who consumed large amounts of alcohol, characterized by prolonged
consumption and binge drinking, had an increased incidence of type 2 diabetes.54 Hu et al.
confirmed the finding that low-to-moderate alcohol consumption among women reduces diabetes
risk.55
Though some studies suggest that alcohol may have a protective effect against type 2 diabetes or
its complications, 56,55 the American Diabetes Association (ADA) does not recommend use of
alcohol to protect against diabetes. In fact, for people with diabetes, drinking alcohol can cause
hypoglycemia. The ADA recommends that people with diabetes practice exercise more caution
if consuming alcohol.57
Osteoporosis
Eight million women in the U.S. are affected by osteoporosis, making up 80 percent of all
osteoporosis cases.58 It is well accepted that use of alcohol is a risk factor for osteoporosis.60,59
Felson et al. followed participants for 35 years, collecting data on health and alcohol
consumption. They found that heavy consumption, defined as seven ounces or more of alcohol
per week, caused an increase in risk of hip fracture, especially for women. Women’s risk
increased by 54 percent, while the risk for men increased by 26 percent.59 In a more recent
analysis of data from three studies, comprising a total of nearly 6,000 men and 11,000 women,
Kanis et al. found that found that participants who drank moderate or large amounts of alcohol
had increased risk of fracture, osteoporotic fracture, and hip fracture.60
Recent research has suggested that light drinking may have a protective effect for women. In a
study of twins, Williams et al. found that moderate alcohol consumption did not lead to lower
bone density and in fact may be beneficial.61 In a study of women aged 65 and older, Diaz et al.
found that risk of vertebral deformity was reduced significantly in participants who consumed
alcohol more than five days per week, especially compared with those who consumed alcohol
less than once per week.62
Despite these findings, the National Osteoporosis Foundation (NOF) does not recommend
consuming alcohol as a preventive measure in its prevention materials for patients. The NOF
does, however, acknowledge that heavy drinking increases risk for osteoporosis and recommends
no more than two drinks per day.63
Lung Cancer
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Lung cancer affects 219,000 women in the U.S.64 In a review of literature published between
1966 and 2000, Bandera et al. found that while research is not conclusive, there is some evidence
that alcohol, particularly beer, may be associated with lung cancer.65 In one study, Pollack et al.
found that participants who consumed more than 40 ounces of alcohol per month had almost
twice the incidence of lung cancer of those who did not drink alcohol.66 In another study,
Djouseé et al. found that consumption of two drinks per day approximately doubled the
incidence of lung cancer, controlling for age, smoking history and gender.67
Breast Cancer
In 2005, nearly 2.5 million women had breast cancer,64 while over 40,000 women died as a result
of breast cancer that year.68 Studies have consistently shown that alcohol consumption can
increase risk for breast cancer.69-74 One study found that regardless of the specific alcoholic
beverage consumed (wine, beer, or liquor), breast cancer rates increase with alcohol
consumption. The increased risk of developing breast cancer from consuming three or more
drinks per day is roughly comparable to that associated with smoking one pack of cigarettes per
day.75, 76 Various studies have confirmed elevated risk, up to 60 percent higher for heavy
drinkers than for non-drinkers (1.19 to 1.6 relative risk). Definitions of heavy drinking varied
among these studies, some of which considered 15 grams or more per day to be heavy, while
others considered 30 grams or more per day to be heavy. 69-72
Other studies, however, have found that even light drinking may increase women’s risk for
breast cancer. In a study of 490,000 males and females with a nine-year follow up, Thun et al.
found that mortality from breast cancer was 30 percent higher among women who consumed at
least one drink daily compared with non-drinkers (relative risk, 1.3).73 More recently, Allen et
al. followed 1.28 million middle-aged women for an average of seven years, and found that for
each 10-gram increase of alcohol per day, risk of breast cancer increased by 12 percent.77
Evidence suggests that drinking at later ages also contributes to breast cancer risk in women.
Longnecker et al. looked at the influence of age on the relationship between breast cancer and
alcohol consumption. Study participants were women with an average age of 58.7 years, who
either had breast cancer (6600) or did not (9100). These researchers confirmed a linear
relationship between alcohol consumption and breast cancer risk. Women who reported
moderate consumption (12 to 18 grams or about one drink per day) had a relative risk of 1.39,
compared with a non-drinker, while women who reported heavy consumption (33 to 45 grams or
about three drinks per day) had a relative risk of 2.3. They also found, however, that breast
cancer risk was not affected by alcohol consumption before the age of 30.78 In a similar study,
Swanson et al. confirmed this finding and also found that heavy drinking during the five-year
period leading up to breast cancer diagnosis increased relative risk by 70 percent.79
As alcohol consumption, perhaps even light consumption, increases women’s risk of breast
cancer, reduction of this risk factor is essential. Physicians should emphasize this to female
patients, and be sure to assess alcohol use in women, including those who have been diagnosed
with breast cancer.
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Genital/Urinary Cancer
Endometrial cancer is the most common cancer of the female reproductive tract.80 An estimated
554,000 women had endometrial cancer as of 2005.64 Though research is still inconclusive,
some studies have found an association between alcohol consumption and endometrial cancer.
In a hospital-based study of over 700 endometrial cancer patients and 2100 controls, Parazzini et
al. found that as alcohol consumption increased, so did risk of endometrial cancer.81 Although
these findings do not establish a cause-effect relationship, they are consistent with the finding
that alcohol use may spur an increase in blood estrogen levels in postmenopausal women.82
Other Cancers
Studies have linked alcohol consumption to other cancers as well. In 2009, Allen et al.
completed the Million Women Study, in which approximately 1.28 million middle-aged women
were surveyed and followed over an average of seven years. During the follow-up period, over
69,700 cancers occurred. Risk for other cancers increased with each 10-gram increase of alcohol
per day. Cancer of the rectum increased 10 percent, cancer of the liver increased 24 percent, and
cancer of the breast increased 12 percent. There was no significant difference in risk based on
type of alcohol consumed.77
Allen et al. also found that a 10-gram increase of alcohol per day resulted in increases in risk of
cancer of the upper aerodigestive tract (head and neck): Cancer of the oral cavity and pharynx
increased 29 percent; cancer of the esophagus increased 22 percent; and cancer of the larynx
increased 44 percent. Alcohol-associated risk, however, was restricted to current smokers and
did not apply to never- or past-smokers.77 Other studies83,84 on the joint effects of smoking and
alcohol consumption have found increased risk of cancer for both men and women. Castellsague
et al. found an association between simultaneous alcohol drinking and tobacco smoking and
esophageal cancer, though smoking alone or alcohol consumption alone did not correlate with
esophageal cancer. 83
Assessment
Given the evidence of alcohol’s harmful effects on women’s health, health care providers should
address alcohol use among female patients. There are many scales for addressing alcohol use. It
is useful to use questions that assess multiple domains, as questions limited to quantity and
frequency of alcohol use may not detect alcohol misuse or abuse.
Useful questionnaires include the CAGE (Cut down, Annoyed, Guilty, Eye-opener)
questionnaire,85 the Michigan Alcoholism Screening Test,86 and the Self-Administered Screening
Test.87 Although these tests are useful, they have limited application to women in terms of
quantity, frequency, and consequences. Although they have not had reliability ratings in
exclusively female populations, they are, however, better than no instrument. The TWEAK
(Tolerance, Worry, Eye-Opener, Amnesia, Cut down), T-ACE (Tolerance, Annoyed, Cut-down,
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Eye-opener), and Alcohol Use Disorders Identification Test are more sensitive tools for
evaluating women in general.88
Studies show that the CAGE questions, taught at most medical schools, are not as sensitive in
picking up alcohol disorders in women. The MAST and SAST are lengthy, and responders may
require clinical supervision.
In light of the telescoping problem, a physician should use these instruments with a woman who
has vague complaints (anxiety, difficulty sleeping, weight loss, depression, fatigue), who is
undergoing stressful life events,89 who lives with an alcohol- or drug-dependent partner, or who
uses alcohol as a medication.
Conclusion
The medical literature provides sufficient evidence as to the health consequences of alcohol use.
As a result of the way the female body metabolizes alcohol, women experience these
consequences more quickly than men. Evidence shows that alcohol consumption increases risk
of a number of chronic or potentially fatal conditions, including liver disease, coronary heart
disease, breast cancer, diabetes, and osteoporosis. In addition, evidence suggests associations
between alcohol use and other cancers, such as lung, liver, or rectal cancer. Given the myriad of
negative health effects of alcohol consumption, physicians must prioritize addressing alcohol
abuse with female patients.
Tobacco
Tobacco use is known to be a major health hazard, contributing to a broad range of health
conditions and disorders. Aside from the established direct causal link between cigarette
smoking and lung cancer, tobacco use is also associated with an increased risk of other
pulmonary diseases, cardiovascular disease, and many types of cancers, including cancers of the
breast, head and neck, esophagus, pancreas, intestinal tract, bladder, and reproductive system.
While a direct dose-dependent correlation has not been fully established in some cases for these
other illnesses,90 the literature strongly suggests that these associated risks are not only present
but highly significant. Additionally, the telescoping effect described earlier may also occur with
smoking in women, hastening many of the adverse health impacts of tobacco use.
Cigarette smoking kills an estimated 178,000 women in the U.S. annually.91 The three leading
smoking-related causes of death in women are lung cancer (claiming 45,000 women’s lives per
year), heart disease (40,000), and chronic lung disease (42,000).91 Statistics show that women
who smoke more than double their risk of developing coronary heart disease92 and increase more
than tenfold their likelihood of dying from chronic obstructive pulmonary disease.93, 94 The
incidence of these smoking-related deaths and illnesses can only be expected to rise in the future,
as global rates of cigarette smoking in women are increasing, making tobacco use an issue of
particular concern for women.
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Conditions Associated with Tobacco Use
Pulmonary Diseases
Lung Cancer
The causal link between cigarette smoking and lung cancer has been well established, making
tobacco use a major cause of death in both men and women. In the year 2000, an estimated 47
percent of lung cancer cases in women in the U.S. were deemed a consequence of tobacco
smoking.95 Moreover, almost 80 percent of all lung cancer deaths in female smokers are
attributable to smoking.96 Since 1950, lung cancer deaths among women have increased by more
than 600 percent.93 By 1987, lung cancer had surpassed breast cancer as the leading cause of
cancer-related deaths in U.S. women.93,97 Studies also show that the incidence of lung cancer in
women is steadily increasing worldwide, while lung cancer in men shows signs of stabilization.
Evidence suggests that tobacco use in women also has a telescoping effect with lung cancer. A
study of lung cancer patients in Poland revealed that women developed lung cancer at younger
ages than did men, despite consuming fewer cigarettes per day and smoking for a shorter
duration.98 The data suggests that women, therefore, have a greater susceptibility to the cancercausing compounds in cigarette smoke due to a genetic predisposition. This theory is supported
by the finding that the gene for the gastrin-releasing peptide receptor is located on the X
chromosome. This receptor, when activated, has a demonstrated association with the
proliferation of bronchial cells.99
Chronic Obstructive Pulmonary Disease
Chronic obstructive pulmonary disease (COPD) continues to be the fourth leading cause of death
both worldwide100 and in the U.S.101 Smoking, particularly heavy smoking, long-term use of
tobacco, and smoking of high-tar cigarettes, is a risk factor that is strongly associated with the
development of COPD. Figures suggest that 10 to 15 percent of all smokers, and up to 26
percent of heavy smokers, develop COPD.102,103
Since the 1970s, as the incidence of tobacco use in the U.S. has increased among women and
slightly decreased in men, the percentage of total COPD deaths comprised by women has
increased from 19 percent in 1970 to nearly 40 percent in 1993.104 Female smokers may be at
greater risk of COPD-related death than men, as their pulmonary system may be more swiftly
compromised by long-term smoking. In a study of the effect of smoking cessation on lung
function over five years, women who continued smoking had a proportionately greater decline in
lung functioning than men with similar rates of tobacco use.105 Conversely, women in this study
who quit smoking and remained tobacco-free showed greater early improvement in lung
functioning than men who also quit.
Cardiovascular Disease
Tobacco smoking is generally considered the most important preventable cause of coronary heart
disease for both genders.106,107 Epidemiologic studies have strongly supported a greater
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incidence of cardiovascular disease, including fatal coronary artery disease and myocardial
infarction, in both men and women who smoke.108-110 This association appears to be true even
when the tobacco is used in different forms; when compared with non-smokers, those using lowtar cigarettes and smokeless tobacco still exhibited an increased risk of cardiovascular events.
111,112
More research is needed on the components of cigarette smoke and the exact mechanisms
causing this association.90
There have been few studies of factors that predict the occurrence and severity of coronary artery
disease (CAD) specifically for women. Research has shown, though, that when women stop
smoking, the risk of future coronary events begins to decline within one to two years of the
cessation.113 An Australian study, however, found that the total amount of lifetime cigarette
smoking, whether the habit was past or current, was the most relevant quantitative variable to
independently predict and prevent premature CAD. Moreover, this study found that the total
smoking dose was more predictive for CAD in women than in men.114
Research has also shown tobacco use to be a risk factor for sudden death with severe coronary
disease in women. The mechanisms leading to sudden coronary death are not fully understood,
but components of cigarette smoke are believed to erode coronary plaque, which is a collection
of cholesterol, fats, and calcium inside blood vessels.115 Plaque erosion can cause blockages in
blood vessels, leading to a propensity for fatal clotting, especially in women.116 Indeed, young
female smokers without other relevant risk factors (such as high cholesterol or elevated body
mass index) account for the majority of fatal acute coronary thrombosis cases caused by plaque
erosion in women.117 Tobacco smoking cessation would, therefore, appear to be the most
significant lifestyle change needed in preventing these deaths of young women.117
Breast Cancer
Breast cancer, as the worldwide leading cause of death from cancer in women (despite being
surpassed by lung cancer in the U.S.), 118 is clearly a key health concern for the female
population. A direct relationship between cigarette smoking and breast cancer has not been
clearly established, as many epidemiologic studies have failed to find that tobacco use is a
significant risk factor for the disease.119 Other evidence, however, suggests that an association
may, in fact, exist; in four out of eight case-control studies reviewed in Japan, moderate or strong
associations between smoking and breast cancer risk (OR > 2.0) were observed.120 This and
other research supports the plausibility that tobacco smoking has a positive association with the
incidence of breast cancer.121
Furthermore, experimental studies suggest that genotoxic agents in cigarette smoke are involved
in causing breast cancer. In rodents, the genotoxic substances in tobacco smoke were found to
be mammary carcinogens.122 Certain women who smoke may be more susceptible to these
carcinogens, depending on their phase of life and genetic characteristics. For example,
sensitivity of the female breast to tobacco carcinogens is increased during adolescence and early
adulthood, but decreases after first childbirth, when most breast tissue has terminally
differentiated.123
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An example of a specific genetic difference that may put some female smokers at greater breast
cancer risk is the speed with which they metabolize a certain gene, NAT2, which encodes an
enzyme to activate or deactivate drugs and carcinogens in the body. People fall into three
categories: rapid, intermediate, and slow NAT2 acetylators.124 A 1996 study showed that women
who are genetically slow NAT2 acetylators (about 50 percent of the female population) have a
significantly elevated risk of breast cancer from smoking. These results held up through 12
similar studies conducted over the next decade.125,126 While the relative risk is small (~1.5) for
NAT2 slow acetylators, the sheer number of breast cancer cases worldwide means attention to
these findings and further research into the association with smoking is merited.
Cancers of the Reproductive System
Cervical cancer and other cancers of the reproductive system are also important health concerns
for women. Studies have suggested that tobacco use is associated with a higher incidence of
both ovarian and cervical cancers. Cigarette smoking, however, also appears to interact with
women’s systems in unique ways, possibly reducing the risk of endometrial cancer and causing
other estrogen-associated effects (please see “Other Female-Specific Consequences of Tobacco
Use”).
Cervical Cancer
In studies that controlled for the effect of human papillomavirus (HPV) infection (a recognized
cause of the majority of cervical cancers) tobacco use increased the risk of cervical cancer
among women who were already HPV-positive.127 In cross-sectional studies, Human Papilloma
Virus (HPV) cervical infection has not been found to be associated consistently with smoking.128
Research that also investigated other environmental risk factors such as diet, oral contraceptive
use, and sexual history, while controlling for HPV infection, found that smoking appears to be
the most significant of these factors associated with cancer of the cervix.129
These cross-sectional studies conclude that: a) HPV infection cannot explain the association
between cervical cancer and smoking; b) the effect of smoking is unlikely to represent only a
surrogate marker of a woman’s sexual behavior; and c) the association of tobacco smoke with
invasive cervical cancer, therefore, indicates a causal relationship.128 An alarming prediction can
be made based on these findings that the increasing rates of smoking in young women may lead
to a much greater incidence of cervical cancer in coming years.
Ovarian Cancer
Compared with other cancers, comparatively little research has been done into the impact of
tobacco use on the incidence of ovarian cancer. Some existing studies, however, do point to
cigarette smoking as a risk factor for the disease, as the incidence of ovarian cancer was found to
be increased even for those women who smoked in the past, but later quit.130 The findings of
Green et al. were especially significant for the incidence of mucinous types of ovarian cancer.130
Other research suggests that cigarette smoking may only play a role in these mucinous cancers,
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but not in ovarian cancers of other cell types.131 More research is needed to clarify this
association.
Endometrial Cancer
Interestingly, some studies have found a connection between cigarette smoking and a decreased
incidence of endometrial cancer.132-134 The link appears to be most significant in
postmenopausal women.135,136 Given the myriad adverse and potentially fatal health impacts
associated with cigarette smoking, this finding of one reduced risk is not of direct importance
from a public health standpoint. It does, however, point to an opportunity to better understand
and prevent endometrial cancer through more research into the mechanisms by which tobacco
use reduces risk.136
Other Cancers
Women who smoke tobacco also put themselves at increased risk for other cancers, including
cancers of the pancreas, bladder, gastro-intestinal tract, head and neck, and esophagus. Smoking
has a significant association with pancreatic carcinoma137 and bladder cancer,138 and risks for
both these diseases in women may be higher than in men with the same duration and amount of
tobacco use. Additionally, a Norwegian study that tracked 26,000 men and women for nearly
three decades found that there was a dose-response relationship between cigarette smoking and
the risk of cancers of the urinary bladder and upper digestive tract, among other cancers already
discussed.139
Tobacco use has been found to be a very significant risk factor for head and neck cancers in
women, including cancers of the oral cavity, pharynx, and larynx. The overall incidence of
squamous (soft-tissue) cancers of the head and neck is roughly three times higher in men than in
women. Female smokers, however, have been found in one study to have a higher hazard ratio
for developing head and neck cancer when compared with men. Consequently, the authors of
that study estimated that cigarette smoking accounts for 75 percent of head and neck cancer in
women, compared with 45 percent of these same cancers in men.140
Esophageal cancer is one of the least studied cancers,141, 142 despite being the fifth most common
cause of death from cancer in men, and seventh most common in women, worldwide.118 Studies
conducted on the influence of cigarette smoking, and other potential risk factors, on the
incidence of esophageal cancer have found that tobacco use is a significant risk factor for the
disease. The association was strongest for esophageal adenocarcinomas; smoking was shown to
have a strong relationship with the eventual development of these cancers, even 20 years after
quitting.143 This relationship may be caused by the swallowing of carcinogenic material in
condensed cigarette, cigar, and pipe smoke.144
Other Female-Specific Consequences of Tobacco Use
In addition to the increased risk of serious health threats caused by tobacco use in women,
smoking has other pervasive effects on the female body. Through mechanisms not fully
understood, cigarette smoking is believed to have an anti-estrogenic effect in women. Female
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smokers’ resulting deficiency of estrogen could explain their reduced incidence of endometrial
cancer.145 A meta-analysis of 12 studies found that the lower hormonal level caused by smoking
may also have an impact on fertility in women, leading to difficulty in getting pregnant and
possibly even infertility.146 Decreased estrogen levels associated with smoking may cause earlier
menopause as well; a 1999 study showed that on average current smoking decreases the age of
natural menopause by two years and past smoking by one year.147
Many studies have discovered that postmenopausal women who smoke have lower bone density
than women who have never smoked.148 A meta-analysis of 29 cross-sectional studies on
smoking and bone density, and 19 cohort and case-control studies on hip fractures and smoking,
found that the cumulative bone loss of smokers over many years is substantially higher than in
non-smokers.149 This finding indicates that women using tobacco after menopause are at
increasingly greater risk of bone injury than non-smokers as they age. The authors of this metaanalysis estimated that smoking increases the risk of hip fracture by 17 percent at age 60, 41
percent at age 70, and 71 percent at 80 years of age.
Conclusion
The evidence in the literature leaves no doubt that tobacco use has severe and potentially fatal
health consequences for women of all ages, from young adulthood through maturity and old age.
Moreover, the same risks of cancers, cardiovascular ailments, and pulmonary diseases due to
smoking that men experience may be exacerbated in women as a result of their genetic makeup
and other physiological mechanisms yet to be revealed. Finally, given the increased risk of
preterm delivery, stillbirth, low birth weight, and sudden infant death syndrome (SIDS) in babies
born to mothers who smoked during pregnancy,93 the harmful effects of smoking in women can
even extend to impact the chances of survival and health of the next generation.

Opioids
The incidence of opioid abuse, especially of opioid prescription medications, has been increasing
at an alarming rate in the U.S. Rates of prescription drug abuse are especially high among teens,
young adults, and those over 60.150 Over the past decade, the number of people abusing
prescription medications has more than doubled,151 and the majority of this abuse believed to be
of pain relievers. According to SAMHSA figures, in 2007 there were 2.1 million new users aged
12 or older of prescription pain relievers.150
Heroin use is also on the rise, possibly owing to its connection with the abuse of prescription
opioids. This increase may be attributed to the growing number of teens trying prescription
opioids such as OxyContin®, which is similar to heroin in chemical composition and produces a
similar high. OxyContin® is a synthetic opioid that resembles morphine, the organic substance
from which heroin is derived152,153. During 2007, 106,000 persons aged 12 or older used heroin
for the first time.150 Recent findings suggest that people who abuse opioid medications may be
at risk of graduating to heroin. For example, in 2006, the number of opioid-related deaths (those
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comprised of prescription opioid and heroin overdoses) among young people in Massachusetts
was five times greater than in 1997.154
Opioid use among females of all age groups appears to be on the rise. While levels of cocaine
and alcohol abuse among adult women dropped an average of 10 percent between 1992 and
2006, addictions to opioids increased 260 percent in the same time frame.1 Generally, rates of
drug use are higher among men than women. According to SAMHSA, however, females aged
12 to 17 had higher rates of abuse of prescription pain relievers than did males in the same age
group (2.8 percent versus 2.5 percent).150 Additionally, through a review of research published
between 1990 and 2006, Simoni-Wastila and Yang concluded that up to 11 percent of older
female adults may use prescription medications inappropriately.155 This research points to
opioid abuse as an issue of special and growing concern for women’s health.
Evidence of Telescoping
Some studies on the patterns of telescoping that pertain to the course of opioid addiction in
women, however, have begun to emerge. Researchers have found evidence that women abusing
opioids may progress more quickly to addiction.156,20 In a study of 546 men and women addicted
to heroin, Anglin et al. found that women were more likely than men to become addicted to
heroin within one month of initial exposure.156 This study also found that women escalated their
use of heroin more rapidly, became addicted in a shorter period of time, and sought treatment
earlier in the course of addiction than did men.156
Other research conducted more recently supports these findings. A 2004 study of 271 substancedependent patients found that women entered treatment for heroin addiction sooner after initial
exposure to the drug than did men. These researchers also found that, though women had been
addicted for less time than men, they reported equal levels of addiction severity. 20 Such findings
on the strength and speed of addiction in women make it all the more essential for health
professionals to prevent, discover, and treat opioid abuse in female patients.
Physiological Effects of Opioid Abuse
Though there is little research into the effects of opioid abuse on the health of women
specifically, some researchers have found increased severity of general health problems in
opioid-addicted women versus men. Hernandez-Avila et al. studied male and female substancedependent patients, utilizing the Addiction Severity Index (ASI) to assess severity of addiction
and related problems. This assessment consists of an hour-long interview during which subjects
are asked about lifetime and recent severity of problems in several areas of functioning,
including medical functioning. Hernandez-Avila et al. found that women addicted to opioids
reported slightly more medical issues than did men addicted to opioids.20 Arfken et al. also
conducted a study of substance-dependent patients in which ASI scores were analyzed.
Although these researchers did not categorize ASI results by substance of abuse, they found a
general trend in which women reported more severe medical issues than did men. 157
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While there is little female-specific research, the literature contains extensive evidence
illuminating the medical consequences of opioid use. There is an accepted causal relationship
between certain opioids and respiratory depression.158-160**,+ In a 1981 double-blind,
placebo-controlled study, six healthy women were administered oral methadone, while six were
administered a placebo. In the methadone group, the women’s ventilatory response to carbon
dioxide, which initiates exhalation, was slowed significantly during and after the half-life of the
methadone dose. The significance of this delay lead researchers to conclude that women
suffered opioid-induced respiratory depression despite the higher levels of progesterone present
during specific menstrual cycles normally regarded as having a regulatory effect on
respiration.+158
Methadone and oxycodone overdose has also been linked to specific and sometimes fatal cardiac
events, like myocardium or striated muscle damage and depressed heart rate, as measured by
prolonged QTc intervals. In a 2009 Danish study, researchers examined one hundred chronic
nonmalignant pain patients being treated with methadone and oxycodone, and found that higher
doses led to equally long delays in QTc intervals and increases in torsade de pointes, an
abnormally fast heart rhythm originating in one or more ventricles. In addition, in vitro testing
revealed that most opioids can block cardiac potassium channels, possibly leading to other forms
of arrhythmia.++161
Furthermore, Toth and Varga found evidence for striated muscle damage in 78 opioid abuserelated deaths. The researchers found that microscopic examinations of individuals’ heart
muscles in autopsy revealed that all had suffered striated muscle or myocardium damage. The
authors suggest that in several cases, undiagnosed striated or myocardium damage may also
sometimes be a cause of death.+++162
Additionally, research has found an association between opioid use and a higher incidence of
several cancers. It has also been shown that opioids can lead to an increased chance of
metastasis and a subsequent decreased survival rate among tumor-bearing animals. A 2008
hospital-based case-control study of 179 patients found that opium users were more likely to
develop bladder cancer, a risk that increased six-fold when the user was also a heavy smoker.163
These findings follow a 2004 study with similar results.164
A causal relationship has also been suggested between opioid exposure and esophageal
squamous cell carcinoma165 and laryngeal cancer.166 Morphine sulfate, the main alkaloid in
opium, has been shown to cause an alkylation increase in the esophagus, which can lead to
overproduction of diethylnitrosamine and subsequent carcinogenesis, particularly in the
esophagus and liver of animals.167 Research suggests that opioid abuse may have a deleterious
effect on the immune system,168-170 and also that it may increase the risk of bacterial and viral
infection in animals.171,172 More studies are needed to shed further light on the mechanisms of
these health impacts, as well as the physiological effects of opioid abuse on specific populations
such as women.
Neurological Consequences of Opioid Abuse
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Opioid abuse can have a number of severe neurological consequences on both men and women.
Heroin use, in particular, has been shown to have negative effects on brain function, impacting
attention span, memory, and verbal fluency throughout the duration of addiction.173,174 Trailmaking tests, two-back and gambling tasks, and recognition memory tests have been used to
show that heroin abusers and methadone-dependent patients alike suffer from deficits in
psychomotor speed, working memory, decision-making, and metamemory.175-177 Studies have
also found that heroin abusers exhibit impaired verbal function and visual-spatial analysis,178
impulse control,179 and mental planning.180 Such effects on proper brain functioning may
seriously impact an opioid-addicted individual’s ability to function in society, care for his or her
health, and successfully hold employment.
Though there is a lack of conclusive opioid research specific to female physiology, recent
research has suggested that female heroin abusers may experience certain neurological deficits
attributed to heroin abuse more acutely than men. In a study of 18 male and 19 female heroindependent patients at a detoxification clinic in China, patients were presented with a map on the
floor of a room and asked to perform several tasks relevant to navigating the physical space, such
as following arrows on the ground and walking to specific points marked by photographs in a
particular order. In three out of the four tests, female study participants performed more poorly
than both control subjects and male study participants.181
The female participants in this same study were also found to be deficient in their ability to
perform left-oriented tasks. An earlier study suggested that the capacity to discriminate between
left and right was especially impaired in heroin-dependent women, who performed more poorly
than control females and heroin-dependent men on all tests. Heroin-dependent males only
performed poorly on some of the tests. 182
Conclusion
The escalating rates of opioid abuse, as well as figures that suggest opioids have become the
drug of choice for many women, make our understanding of addiction to these substances and its
effects critical. Additional studies must be conducted regarding the detrimental health effects of
opioid abuse, especially in light of the recently published research linking bladder cancer and
other ailments to use of these drugs. Attention must be paid to the physiological and
neurological conditions caused by opioid abuse that are specific to, or particularly prevalent
among, female patients. Also, more research is clearly needed into female-specific
characteristics of addiction to heroin and other opioids, especially prescription pain relievers.
Stimulants
In 2007, over 900,000 people aged 12 and older used cocaine for the first time.150 The number
of women seeking treatment for cocaine abuse has slightly decreased since 1992 from 102,076
admissions per year, to 99,380 admissions in 2006. The overall percentage of women who use
cocaine admitted into treatment facilities receiving public funding, however, has risen from 37.8
percent to 39.7 percent over the same time frame.1

19

In addition to the danger of fatal overdose from cocaine abuse, behaviors and risks associated
with use of the drug can also lead to premature death in both men and women. Marzuk et al.
completed a review of data on New York City male and female residents who suffered fatal
injury from 1990 to 1992 and found that over 26 percent had used cocaine shortly before their
deaths.183 The researchers detected cocaine in the user’s system in almost one out of five fatalinjury cases, which included homicides, suicides, traffic accidents, falls, and other intentional
and unintentional incidents. In fact, when compared with leading causes of death, including
AIDS, cancer, and heart disease, fatal injuries following cocaine use were the most common
cause of death for individuals aged 15 to 24 from all racial and ethnic groups and both genders in
New York City, excluding white females. 183
Evidence of Telescoping
Significant evidence exists of telescoping in women abusing cocaine.184-186 The literature shows
that women begin using cocaine earlier in their patterns of concurrent addictions, experience
more severe health problems related to cocaine use,187 and, therefore, seek treatment sooner than
men. Women also move more quickly from their introduction to cocaine into abuse.184,186,188
In a study of individuals with polysubstance use issues who had been admitted into two Florida
drug court programs, Haas et al. found that, while women began using alcohol and marijuana
later in life than men, they progressed to using cocaine at an earlier point in the course of
addiction. Additionally, in women there was a shorter duration between first cocaine use and
cocaine abuse, and they reported more cocaine use-related problems.186
Physiological Effects
Sweeping physiological changes caused by prolonged abuse of stimulants, including alterations
at the molecular, cellular, and tissue levels, can lead to mortality among chronic users. Research
in this area is inconclusive and sparse, yet there is some evidence that these changes may affect
women more severely than men. In their study of polysubstance-abusing men and women in
Florida drug court programs, Haas and Peters found that women reported more current health
problems than did men.186
Potentially fatal myocardial alterations can occur following chronic cocaine use, including
cardiac hypertrophy, myocardial fibrosis, and microangiopathy.189 In a study of men and women
addicted to crack cocaine, Evans et al. found that smoking cocaine produced more prolonged
cardiovascular effects and higher cocaine plasma concentrations in women than in men.190
Additionally, Dudish et al. found that women were more likely to report headaches and trips to
the emergency room following crack cocaine use.191
Several studies have suggested that cocaine use may broadly suppress the immune system192,193
and may possibly, as a result, enhance the infectivity of HIV in users.193 In a study of HIV
positive women, Cook et al. found that women who persistently used crack cocaine were three
times as likely to die from AIDS. These women were also more likely to develop AIDS-defining
illnesses, and to have virologic and immunologic markers of HIV-1 disease progression.194
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While the link between cigarette smoking and lung cancer has been clearly established after
decades of research, studies on the possible association between smoking of illicit drugs and lung
cancer are still in their preliminary stages. A 1998 study, however, did suggest that cocaine and
marijuana smoking has field cancerization effects on bronchial structures in the lung, potentially
putting cocaine users at higher risk of developing lung cancer.195 The field cancerization theory,
first introduced by Slaughter et al., hypothesizes that genetic alterations can occur to whole areas
of tissue, developing a “patch” of altered cells and explaining the development of multiple
tumors and locally recurring cancers.196,197 Little to no research has been done on the femalespecific incidence of cancer in stimulant users.
Effects of Stimulant Use Specific to Female Physiology
Women’s menstrual cycles affect how they experience the subjective effects of cocaine. In one
study, women were shown to experience the mood-altering effects of cocaine more strongly
during their follicular menstrual cycle (the earliest period of menstruation) when estrogen was
high but progesterone was low. Later, in the luteal cycle, when progesterone was higher, the
effects of the drug were not felt as strongly. Researchers believe that progesterone played a
significant role in dampening the physical reaction to cocaine. The authors did not fully clarify
the implications of their research, but these findings demonstrate a clear mechanism specific to
women and should be further investigated.198
As in cocaine, there is evidence that women experience the euphoric and addictive effects of
amphetamines more strongly in the early follicular stages of their menstrual cycle. Of additional
concern was that women in one study also reported craving and enjoying the effects of
amphetamines more during the early phases of menstruation, particularly in times of high
estrogen.199
Psychological Effects
The use of stimulants may exacerbate psychological problems, such as depression, especially in
women. Research has established an association between illicit drug use and higher
concentrations of cortisol, which may lead to more depressive symptoms.200 A 2005 study found
that among heroin and cocaine users, this association was more pronounced in women, and
female users with elevated cortisol concentrations were significantly more depressed than all
other participants in the study.200 This mechanism is not yet fully understood, as it is unknown
whether high cortisol levels precede depression or are an associated effect. The “chicken and
egg” relationship between depression and illicit drug use may make causative relationships
difficult to uncover.
Conclusion
In future national surveys of persons entering rehabilitation or clinical facilities, more data
should be collected regarding the physical condition of subjects in order to better elucidate the
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associated health concerns, and determine more accurately the cost to the national economy of
drug addiction.
Social Consequences
Intimate Partner Violence
In the U.S., women experience 4.8 million instances of intimate partner-related physical assaults
and rapes every year.201 Additionally, during 2005, 1,181 women were murdered by an intimate
partner.202
Many studies have found an association between alcohol abuse and intimate partner violence.203207
Specifically, there is much evidence of an association between intimate partner violence and
alcohol use by the perpetrator.208,203
Some studies have found a correlation between intimate partner violence and victims’ alcohol
use.204,206,209 For example, Miller et al. surveyed alcoholic and non-alcoholic women and found
that alcoholic women had higher levels of spouse-to-woman violence in their lives.206
Additionally, in a study of female welfare recipients, Tolman and Rosen found that women who
had experienced intimate partner violence had higher rates of alcohol dependence than did
women who had not experienced intimate partner violence.209 Additionally, an analysis of
forensic data from intimate partner related homicides detected alcohol in 45 percent of victims
and in 70 percent of suspects.210 This finding does not suggest a causal relationship. Physicians
should be aware of this association so that they can look for signs of possible intimate partner
violence in women who abuse alcohol and identify signs of alcohol abuse in women who have
experienced intimate partner violence.
HIV/AIDS and Other Sexually Transmitted Diseases
At the end of 2005, according to the World Health Organization, 17.5 million women worldwide
were infected with HIV.211 HIV disproportionately affects African-American and Hispanic
women.212 Together they represent less than 24 percent of all U.S. women, yet they account for
more than 82 percent of AIDS cases in women.213
Problems of substance use in women are significantly correlated with high-risk behaviors
involving injection drug use, unprotected sexual contact, and multiple sexual partners. Many
studies have found a direct relationship between HIV seropositivity and the number of partners
with whom injection equipment has been shared, frequency of injection, and frequency of needle
sharing.214-216 Studies have also found that female users have a greater risk of contracting
sexually transmitted diseases (STDs) than do male users. In a study of African-American
adolescents, Fullilove et al. found that female crack cocaine users were more likely to engage in
high-risk activities than non-using females. For example, women who used crack cocaine were
more likely to take part in high-risk sexual acts in exchange for money or drugs, and they were
less likely to have used a condom during last sexual intercourse than their non-using
counterparts.217 Additionally, there is evidence that women who inject drugs or smoke crack
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cocaine have more sex partners than do their male counterparts, further placing them at risk of
contracting STDs, including HIV.218
Research suggests that women who drink alcohol heavily may have a heightened risk of
contracting sexually transmitted diseases, including HIV.219,220 In a study of STD clinic patients,
Hutton et al. found that women who reported binge drinking were twice as likely to report
having multiple sex partners, and five times as likely to have gonorrhea, than women who
abstained from alcohol.221
By screening for and addressing substance use disorders among women, physicians can help
women to reduce their risk factors for HIV and other sexually transmitted diseases.
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