
Changes in heavy drinking following onset of health problems in 
a U.S. general population sample

William C. Kerr1, Yu Ye1, Thomas K. Greenfield1, Edwina Williams1, Camillia K. Lui1, Libo 
Li1, and E. Anne Lown2

1Alcohol Research Group, Public Health Institute, 6001 Shellmound St., Suite 450, Emeryville, 
CA, 94608, USA

2Department of Social and Behavioral Sciences, 3333 California Street, University of California, 
San Francisco, San Francisco, CA 94118

Abstract

Heavy episodic drinking is a well-established risk factor for heart disease, diabetes, certain 

cancers, stroke, hypertension and injuries, however, little is known about whether health problems 

precipitate changes in subsequent drinking patterns. Retrospective cohort analyses of heavy 

drinking by decade were conducted using data from the 2010 U.S. National Alcohol Survey 

(n=5,240). Generalized estimating equations models were used to predict any, monthly, and 

weekly heavy (5+) drinking occasions across decades of life following a diagnosis of 

hypertension, heart problems, diabetes, stroke, cancer, or serious injury. Experiencing heart 

problems was associated with higher odds of reduced weekly heavy drinking (adjusted odds ratio 

(ORadj) = 3.5; 95% Confidence Interval (CI); 1.7–7.4). The onset of diabetes was also associated 

with higher odds of reducing any heavy drinking over the decade (ORadj=1.7; 95% CI; 1.1–2.6). 

Cancer survivors were less likely to report no heavy drinking (ORadj=0.5; 95% CI; 0.3–0.8) or no 

weekly heavy drinking (ORadj=0.3; 95% CI; 0.2–0.7). Hypertension, stroke and injury were not 

found to have any significant associations. Reduced heavy drinking was more likely to be reported 

by Black drinkers following heart problems and Whites following a diabetes diagnosis. Increased 

heavy drinking following a cancer diagnosis was significant among women and Whites. Future 

studies on alcohol’s heath and mortality risks should take into consideration effects of health 

problems on drinking patterns. Additionally, study results support increased prevention efforts 

targeting heavy drinking among cancer survivors, especially White women, and individuals with 

or being treated for hypertension.
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INTRODUCTION

The effects of health conditions on subsequent alcohol use patterns over the lifecourse have 

important implications for the design of studies aimed at estimating the reciprocal 

relationship of alcohol use on health and for optimizing treatment plans among those 

experiencing health conditions, particularly for alcohol-related health problems. First, the 

endogeneity of alcohol use patterns and health status over the lifecourse is among several 

important issues compromising the validity of most studies of alcohol’s effects on health 

outcomes (Fillmore et al., 2006). The “sick quitter” effect (Shaper et al., 1988) suggests that 

some former drinkers quit in response to health problems, both alcohol-related and not, 

making use of former drinkers as controls problematic for analyses of alcohol’s effects on 

health outcomes. Individuals’ alcohol consumption patterns change from year to year (Kerr 

et al., 2002) and these changes have been linked to health outcomes (Fillmore et al., 2003). 

Furthermore, studies have identified relationships between life events such as divorce, 

financial problems, death of a relative, legal problems and health problems with changes in 

drinking, and found health problems to be mostly associated with reduced drinking 

(Veenstra et al., 2006). These studies have not clearly differentiated responses in drinking 

patterns over the lifecourse to different types of health problems or differential responses 

across demographic groups.

More recently, studies have focused on identifying significant changes in lifestyle behaviors, 

including alcohol use, following diagnosis or treatment for specific health conditions. An 

English study focusing on cancer found that diagnosis did not change the prevalence of daily 

or near daily alcohol use (Williams et al., 2013). A Danish study also found no change in 

alcohol consumption after a cancer diagnosis compared to the rest of the sample (Bidstrup et 

al., 2013). Among adults ages 50 and over, findings from the U.S. Health and Retirement 

Study showed declines in excessive alcohol consumption after diagnosis of cancer, diabetes, 

and stroke (Newsom et al., 2012a). An analysis of a Canadian sample, including participants 

who were aged 50 and older, also found that the prevalence of excessive alcohol 

consumption decreased among those diagnosed with diabetes and that the average number of 

drinks declined for those diagnosed with stroke or cancer (Newsom et al., 2012b). These 

studies provide mixed evidence of changes in certain drinking measures following a health 

diagnosis that also varied by health condition. In addition, none of these studies considered 

changes in the prevalence or the frequency of heavy drinking occasions following a 

diagnosis.

This study addresses the limitations of the prior literature by focusing on frequency of heavy 

drinking in relation to a specific set of prevalent health conditions assessed in the National 

Alcohol Survey, a cross-sectional adult sample of the U.S. population collected in 2009 and 

2010. Heavy drinking over the lifecourse was assessed though retrospective questions on the 

frequency of heavy drinking days during the respondents teens’, 20’s, 30’s and 40’s 

(measured in “decades”) in addition to past year drinking measures (Greenfield et al., 2014). 

This decades approach provides a unique perspective to capture changes in heavy drinking 

through specific life stages, and align them to a significant life event of a health diagnosis. 

Investigating both chronic and acute health problems, this study focused on hypertension, 

heart problems, diabetes, stroke, cancer and serious injury and the age at which these were 
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first diagnosed or identified (Kerr et al., 2015). Furthermore, given the underlying subgroup 

differences in heavy drinking in relation to health conditions, analyses on the probability of 

heavy drinking in each decade following the date of first being diagnosed with each health 

issue were examined separately for men and women, and by racial/ethnic groups of non-

Hispanic Whites, non-Hispanic Blacks, and Hispanics. We generally hypothesize that the 

onset of health problems will result in reduced heavy drinking prevalence and frequency but 

also anticipate that not all health problems will have the same effect and that not all sub-

groups will be affected in the same way in response to each health condition.

METHODS

Data

The 2010 U.S. National Alcohol Survey (2010 NAS) was a Computer Assisted Telephone 

Interview (CATI) household survey of the U.S. adult population aged 18 or older. Conducted 

for the Alcohol Research Group by ICF Macro between June 2009 and March 2010, the 

2010 NAS utilized a sampling frame of all 50 states and the District of Columbia and 

included a base sample and racial/ethnic minority oversamples of Hispanic and African 

American populations. One adult in the surveyed household was randomly selected for 

interview. The average interview time was 55 minutes and the cooperation rate was 49.9%. 

This cooperation rate is consistent with those from other national household telephone 

surveys (Dutwin and Lavrakas, 2016). The study was approved by the Public Health 

Institute Institutional Review Board (IRB #I14-007).

Measures

Lifetime heavy drinking was assessed from a series of questions on the frequency of heavy 

drinking across respondents’ lifetime beginning with the age of drinking onset through 

respondents’ current age at interview. These questions were situated within each decade of 

life: teens, 20s, 30s, and 40s. For each decade, respondents were asked their frequency of 

drinking five or more (5+) drinks on one occasion using the following response options: 

“every day or nearly every day”, “at least once a week”, “at least once a month”, at least 

once a year”, and “never” (Greenfield et al., 2014). For those aged 50 and older, we 

calculated 5+ frequency during the last 12 months prior to the interview date, utilizing 

graduated frequency series items on 12 or more, 8–11 and 5–7 drinks (Greenfield, 2000). 

Drinks were defined as the U.S. standard (14 grams of ethanol) through examples of beer, 

wine and liquor pours. Given our hypothesized relationship that the onset of a health 

condition is associated with reduced heavy drinking, we reverse coded the outcome focusing 

on changes at three levels: no heavy drinking, no monthly heavy drinking, and no weekly 

heavy drinking.

Health condition onset was derived from a series of questions asking “have you ever been 

told by a doctor or other health professional that you had [health condition]?” Those who 

answered yes were asked, “at what age were you first told.” Age of onset for “hypertension 

or high blood pressure”, “heart or coronary problem”, “diabetes”, “stroke”, “cancer”, and 

“injuries” from a serious accident was assessed and examined. For those between the ages of 

40 and 69, we captured onset of disease up to two years prior to the interview age. We 
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excluded respondents, ages 40–69, diagnosed less than two years prior to interview age to 

avoid overlap with the past year drinking measure.

Demographic and socioeconomic characteristics include gender, age at interview, race/

ethnicity (White, Black, Hispanic, other), marital status (married, separated/divorced/

widowed, never married), highest education level (less than high school, high school 

graduate, some college, and college graduate or more), household income (less than $20k, 

$20k–<40k, $40k–<60k, $60k–<80k and more than $80k), employment status (full or part 

time employment, unemployed, retired, homemaker, and others). All variables served as 

control variables for the final models. Separate analyses were also performed by gender and 

race/ethnicity.

Statistical Analysis

Of the total 6,855 respondents in the sample, we restricted the analysis to respondents with 

no missing data on age and those younger than 70 years old for an analytic sample of 5,240. 

Thus the analysis was focused on respondents ages 20 to 69 using their heavy drinking 

status in their 20s, 30s, 40s, and among those ages 50–69, current heavy drinking status. The 

analysis capitalized on the retrospective lifecourse drinking patterns by maximizing all 

available alcohol data. For example, heavy drinking in the 20s was examined for all 

respondents ages 20–69, while for those ages 30–69 and ages 40–69, heavy drinking in the 

30s and 40s, respectively, were examined. Among those ages 50–69, the current interview’s 

measure of heavy drinking that occurred in the past 12 months was used to capture heavy 

drinking in the 50s or 60s. Table 1 shows the valid sample size for each age group and the 

corresponding heavy drinking prevalence at each age period.

As our main research aim was to estimate the effect of health condition onset on heavy 

drinking, to address the problem of temporality, we aligned the outcome of heavy drinking 

status so that the behavior occurred in the decade after the age of onset of health condition. 

This ordering is illustrated in Table 1. For example, in the 20–69 age group column, we 

report the heavy drinking prevalence that occurred in the 20s and earlier for the 

corresponding health condition that was first diagnosed before age 20. Note that a person is 

coded as positive for health condition onset within a given period (i.e., ages 20–29) only 

when the age of onset falls in that same period. Thus, for a person aged 65 at the time of the 

interview with a reported diagnosis of heart disease at age 35, this person was coded as 

positive for heart disease onset during the age period 30–39, and negative for all other age 

periods (before 20s, 20 to 29, and 0 to two years before the interview date).

These data are clustered such that an individual has repeated measures of drinking and 

disease observations that are organized by age period: 20–29, 30–39, 40–49, and 50–69. To 

account for the clustering, a Generalized Estimating Equation (GEE) model is used to 

estimate the effects of prior disease onset on subsequent heavy drinking. In addition to 

demographics and socioeconomic characteristics, predictors in the models included prior 

decade heavy drinking (i.e. during teens for those 20–29). Furthermore, an indicator for 

decades was entered in the models to account for the general heavy drinking trajectory over 

time. Including these past heavy drinking and trend measures allows the estimated odds 

ratios to reflect differential reductions or increases in the risks of heavy drinking by those 
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experiencing each health condition in relation to those with similar past drinking trajectories. 

Data were weighted in all analyses to adjust for the probability of selection (multiple phone 

lines and number of adult residents in households), ethnic oversampling, and non-response. 

Data were also post-stratification weighted to reflect the U.S. adult (18+) population 

proportions by age group, gender and ethnicity by region.

RESULTS

Table 1 provides descriptive data showing the prevalence of heavy (5+) drinking frequency 

at each time period: during 20s (for all respondents age 20–69), 30s (for those ages 30–69), 

40s (for those ages 40–69) and 50s or 60s (for those ages 50–69). As expected, prevalence of 

heavy drinking declines with age. Also shown in Table 1 (lower section) is the prevalence of 

health condition onset (i.e., hypertension, heart disease, diabetes, stroke, cancer and injury) 

by age period: before 20, 20–29, 30–39 and 40–67. The onset of the majority of health 

conditions occurred during the oldest age group. The most prevalent health condition is 

hypertension, followed by diabetes and heart disease.

To provide context regarding non-health factors associated with subsequent drinking, Table 

2 shows the GEE model results predicting no heavy drinking by demographic and 

socioeconomic characteristics, the time indicators as well as prior heavy drinking. This 

model excludes the health condition variables. As seen in Table 2, both prior heavy drinking 

and time are strong predictors, with people less likely to drink heavily at older ages. Women, 

Black and Hispanic groups were less likely to drink heavily, while those never married and 

in the highest income group were more likely to drink heavily. A quadratic relationship was 

seen between age at interview and no heavy drinking.

Controlling for demographic and prior decades heavy drinking variables, Table 3 shows the 

adjusted odds ratios (OR) of each health condition onset, controlling for the onset of the 

other health conditions, predicting three heavy drinking outcomes separately: no heavy 

drinking, no monthly heavy drinking and no weekly heavy drinking, in GEE models. 

Diabetes onset significantly predicted having no heavy drinking days (OR = 1.65). While 

heart disease onset was also positively associated with no heavy drinking days (OR = 1.51), 

the estimate was not statistically significant. Both heart disease and diabetes were positively 

associated with having no monthly heavy drinking days with only heart disease having a 

significant relationship (heart disease ORadj = 1.85; diabetes ORadj = 1.77). Only heart 

disease significantly predicted having no weekly heavy drinking days (ORadj = 3.48). Cancer 

onset was found to be negatively related to no heavy drinking in all three outcomes with 

OR’s ranging from 0.31 to 0.50, significant for no heavy drinking days and no weekly heavy 

drinking, and marginally significant for no monthly heavy drinking. It is also important to 

note that hypertension and serious injury do not appear to be related to the likelihood of 

heavy drinking.

Taking into consideration potential subgroup differences, we then examined the effect of 

health condition onset on heavy drinking by gender and separately by race/ethnicity in GEE 

models. Due to the low prevalence of heavy drinking and disease onset, we limited our 

analysis to the no heavy drinking days measure and we conducted separate, rather than joint 
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models for gender and race/ethnicity. The results are shown in Table 4. Heart disease and 

diabetes onset were associated with reporting greater likelihood of no heavy drinking for 

men at a marginal significance level, and diabetes onset was positively associated with no 

heavy drinking for women, but the estimate was not significant. Cancer onset was 

significantly associated with increased or continued heavy drinking for women.

Some interesting variations were observed between racial/ethnic groups. For Whites, 

diabetes onset was associated with no heavy drinking while cancer onset was found to be 

associated with increased heavy drinking, similar to the results in Table 3 for the total 

sample. For Blacks, heart disease onset was strongly associated with no heavy drinking, 

while stroke onset was associated with subsequent heavy drinking. For Hispanics, stroke 

onset was significantly associated with no heavy drinking. The above results related to 

stroke should be taken with caution due to the low prevalence of stroke as shown in Table 1.

DISCUSSION

This study contributes to the alcohol-health field by investigating how individuals’ heavy 

drinking behaviors may change as a result of a diagnosis or treatment of a health problem, 

and furthermore, distinguishing changes in drinking based on type of health condition. Our 

analyses suggest differential relationships between the onset of health conditions and 

problems and later heavy drinking. Analyses of hypertension and serious injury indicate that 

these do not appear to have any impact on heavy drinking. Cancer onset appears to be 

associated with increased heavy drinking, with the strongest effects seen for women and 

Whites, while this effect does not appear to influence heavy drinking among men, Blacks or 

Hispanics. Previous studies noted a decrease in heavy alcohol use among cancer survivors. 

(Park et al., 2015) Drinking post cancer diagnosis is associated with increased mortality, 

(Lambert et al., 2005; Mayne et al., 2009; Weaver et al., 2013) or reoccurrence (Kwan et al., 

2013) for breast cancer and head and neck cancers. Stroke onset was found to have mixed 

associations and, given the low prevalence of stroke in the study sample, results are not 

definitive. These results raise important concerns regarding whether U.S. adults are aware 

of, or being advised about, appropriate reductions in heavy drinking following a diagnosis or 

onset of a health problem.

We also found that the onset of heart problems and diabetes were associated with reduced 

heavy drinking. Heart or coronary problem onset was associated with reduced heavy 

drinking frequency overall and stronger effects were found among men and Blacks. Diabetes 

onset was associated with reduced prevalence of heavy drinking and this effect was 

confirmed or suggested in all subgroups with similar odds ratios in all groups except for 

Blacks who had much higher and statistically significant odds of not having any heavy 

drinking days. Thus, in health care settings, additional education and intervention efforts 

should be tailored to Blacks to reduce heavy drinking following onset of diabetes.

Previous research has found reductions in drinking frequency and volume to be associated 

with a variety of heath measures, although primarily among older drinkers. A British study 

of changes in alcohol consumption patterns over a ten-year period among older adults ages 

61–85 found that changes were quite common, and occurred in both directions with 40% 
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reducing and 11% increasing their drinking. Experiencing illness, medication adherence, and 

taking health precautions were among the most prevalent reasons for reducing alcohol use, 

together with fewer social occasions (Britton and Bell, 2015). Using data from the National 

Epidemiologic Survey on Alcohol and Related Conditions 2001–02 sample and 3 year 

follow-up, factors for alcohol use cessation varied over the lifecourse with health-related 

correlates of lower self-reported health status and cardiovascular disease incidence being 

more salient factors at older ages, although liver disease was an important health factor for 

younger drinkers (Dawson et al., 2012). A 10-year longitudinal study of an English sample 

of older adults found that declining self-reported health status as well as continued fair/poor 

health status were associated with greater reductions in alcohol use over time compared to 

improving or continued good health status (Holdsworth et al., 2016).

Understanding the potential impact of specific health problems on drinking over the 

lifecourse is an important step in the development of causal models for estimating the impact 

of drinking patterns on health outcomes. Our previous analysis of the 2005 NAS found that 

estimated protective effects of moderate alcohol consumption on heart problems and 

hypertension were not observed after lifetime drinking and other characteristics were 

controlled though propensity score matching (Kerr and Ye, 2010). However, a protective 

effect for diabetes did remain. The endogeneity of drinking and health is a key area of 

concern regarding studies of alcohol’s health and mortality risks (Stockwell et al., 2016). 

Our analyses indicate that while some health problems appear to result in appropriate 

reductions in heavy drinking, others do not. Furthermore, these reductions are not consistent 

across gender and race/ethnicity indicating more complexity to these relationships than we 

had originally hypothesized. These findings emphasize the importance of research studies 

utilizing longitudinal and prospective designs to address causality and timing proximity 

issues as well as qualitative studies aimed at understating motivations for drinking change 

among those experiencing these health conditions.

Study findings should be taken into consideration with the following limitations. First, heavy 

drinking frequency and year of health problem onset are based on retrospective questions. 

Generally good test-retest reliability has been found for our decades-based heavy drinking 

measure (Greenfield et al., 2014) as well as for an alternative decades-based retrospective 

drinking measure relying on questions about quantity, frequency and 6+ days (Bell and 

Britton, 2015). Our use of age of health problem onset does not require complete accuracy 

because in our modeling, health problems are located within age decades rather than specific 

ages. However, as a result of these wider time periods, there is a variable time lag between 

the health problem onset and subsequent drinking decade that reduces the specificity of the 

link between heath onset and heavy drinking changes. Further, only the age of first diagnosis 

was asked and so subsequent health events of the same kind were not included in the model.

In addition to the implications for future research studies of alcohol-related health outcomes, 

our results point to several prevention and clinical implications. Study findings showed that 

drinkers diagnosed with hypertension are not reducing heavy drinking, a behavior which 

carries a sustained risk for continued high blood pressure and, if left untreated, long-term 

effects on the heart. Heavy drinking has been found to be associated with poor adherence to 

medication and behavioral lifestyles resulting in poor management of hypertension (Cook 
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and Cherpitel, 2012). Better access to care and interventions for individuals with alcohol-

related health problems could potentially improve disease management, treatment adherence 

and overall health (Cook and Cherpitel, 2012). Findings of increased heavy drinking among 

cancer patients and survivors are of particular concern as many cancers are alcohol-related, 

and continued heavy drinking can increase risk for mortality or recurrence, although this 

relationship is not widely enough recognized (Nelson et al., 2012). It may be that cancer 

survivors increase drinking as part of an enhanced focus on enjoying life following their 

recovery. Previous studies have not found higher rates of heavier drinking in cancer 

survivors as compared to the general population (Wang et al., 2015). However, the alcohol 

pattern measures available in these studies may have limited their ability to observe changes 

in heavy drinking.

CONCLUSIONS

For the general population, interventions to encourage reductions to non-binge levels of 

drinking may be important for those with or recovering from hypertension, cancer and 

serious injuries. The behavior changes seen following heart problems and diabetes onset 

indicate that positive reductions in heavy drinking following these health problems occur 

and efforts to build on these effects for drinkers with the other health conditions are also 

warranted.

Acknowledgments

This work was supported by the U.S. National Institute on Alcohol Abuse and Alcoholism (NIAAA) (grant 
numbers R01 AA021448 and P50AA005595). Opinions are those of the authors, and do not necessarily reflect 
those of NIAAA or the National Institutes of Health.

References

Bell S, Britton A. Reliability of a retrospective decade-based life-course alcohol consumption 
questionnaire administered in later life. Addiction. 2015; 110:1563–1573. [PubMed: 26052751] 

Bidstrup PE, Dalton SO, Christensen J, Tjonneland A, Larsen SB, Karlsen R, Brewster A, Bondy M, 
Johansen C. Changes in body mass index and alcohol and tobacco consumption among breast 
cancer survivors and cancer-free women: a prospective study in the Danish Diet, Cancer and Health 
Cohort. Acta Oncol. 2013; 52:327–335. [PubMed: 23244678] 

Britton A, Bell S. Reasons why people change their alcohol consumption in later life: findings from 
the Whitehall II Cohort Study. PLoS ONE. 2015; 10:e119421.

Cook WK, Cherpitel CJ. Access to health care and heavy drinking in patients with diabetes or 
hypertension: implications for alcohol interventions. Subst Use Misuse. 2012; 47:726–733. 
[PubMed: 22432456] 

Dawson DA, Goldstein RB, Grant BF. Prospective correlates of drinking cessation: variation across the 
life-course. Addiction. 2012; 108:712–722.

Dutwin D, Lavrakas PJ. Trends in telephone outcomes, 2008–2015. Survey Practice. 2016:9.

Fillmore KM, Kerr WC, Bostrom A. Changes in drinking status, serious illness and mortality. J Stud 
Alcohol. 2003; 64:278–285. [PubMed: 12713203] 

Fillmore KM, Kerr WC, Stockwell T, Chikritzhs T, Bostrom A. Moderate alcohol use and reduced 
mortality risk: systematic error in prospective studies. Addict Res Theory. 2006; 14:101–132.

Greenfield TK. Ways of measuring drinking patterns and the difference they make: experience with 
graduated frequencies. J Subst Abuse. 2000; 12:33–49. [PubMed: 11288473] 

Kerr et al. Page 8

Prev Med. Author manuscript; available in PMC 2018 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Greenfield TK, Nayak MB, Bond J, Kerr WC, Ye Y. Test-retest reliability and validity of life-course 
alcohol consumption measures: the 2005 National Alcohol Survey follow-up. Alcohol Clin Exp 
Res. 2014; 38:2479–2487. [PubMed: 25070623] 

Holdsworth C, Mendonça M, Pikhart H, Frisher M, de Oliveira C, Shelton N. Is regular drinking in 
later life an indicator of good health? Evidence from the English Longitudinal Study of Ageing. J 
Epidemiol Community Health. 2016; 70:764–770. [PubMed: 26797821] 

Kerr WC, Fillmore KM, Bostrom A. Stability of alcohol consumption over time: evidence from three 
longitudinal surveys from the United States. J Stud Alcohol. 2002; 63:325–333. [PubMed: 
12086133] 

Kerr WC, Ye Y. Relationship of life-course drinking patterns to diabetes, heart problems, and 
hypertension among those 40 and older in the 2005 U.S. National Alcohol Survey. J Stu Alcohol 
Drugs. 2010; 71:515–525.

Kerr WC, Ye Y, Cherpitel CJ. Racial/ethnic disparities in the risk of injury related to the frequency of 
heavy drinking occasions. Alcohol Alcohol. 2015; 50:573–578. [PubMed: 25972516] 

Kwan ML, Chen WY, Flatt SW, Weltzien EK, Nechuta SJ, Poole EM, Holmes MD, Patterson RE, Shu 
XO, Pierce JP, Caan BJ. Postdiagnosis alcohol consumption and breast cancer prognosis in the 
after breast cancer pooling project. Cancer Epidemiol Biomarkers Prev. 2013; 22:32–41. [PubMed: 
23150063] 

Lambert MT, Terrell JE, Copeland LA, Ronis DL, Duffy SA. Cigarettes, alcohol, and depression: 
characterizing head and neck cancer survivors in two systems of care. Nicotine Tob Res. 2005; 
7:233–241. [PubMed: 16036280] 

Mayne ST, Cartmel B, Kirsh V, Goodwin WJ Jr. Alcohol and tobacco use prediagnosis and 
postdiagnosis, and survival in a cohort of patients with early stage cancers of the oral cavity, 
pharynx, and larynx. Cancer Epidemiol Biomarkers Prev. 2009; 18:3368–3374. [PubMed: 
19959684] 

Nelson, DE., Naimi, TS., Jarman, DW., Rehm, J., Greenfield, TK., Rey, G., Kerr, WC., Miller, P., 
Shield, KD., Ye, Y. Alcohol-associated cancer deaths and years of potential life lost in the United 
States. 140th Annual American Public Health Association Meeting and Exposition; October 27–
31; San Francisco, CA. 2012. 

Newsom JT, Huguet N, McCarthy MJ, Ramage-Morin PL, Kaplan MS, Bernier J, McFarland BH, 
Oderkirk J. Health behavior change following chronic illness in middle and later life. J Gerontol B 
Psychol Sci Soc Sci. 2012a; 67:279–288. [PubMed: 21983040] 

Newsom JT, Huguet N, Ramage-Morin PL, McCarthy MJ, Bernier J, Kaplan MS, McFarland BH. 
Health behaviour changes after diagnosis of chronic illness among Canadians aged 50 or older. 
Health Rep. 2012b; 23:49–53. [PubMed: 23356045] 

Park B, Kong SY, Kim J, Kim Y, Park IH, Jung SY, Lee ES. Health behaviors of cancer survivors in 
nationwide cross-sectional survey in Korea: higher alcohol drinking, lower smoking, and physical 
inactivity pattern in survivors with higher household income. Medicine (Baltimore). 2015; 
94:e1214. [PubMed: 26252280] 

Shaper AG, Wannamethee G, Walker M. Alcohol and mortality in British men: explaining the U-
shaped curve. Lancet. 1988; 2:1267–1273. [PubMed: 2904004] 

Stockwell T, Zhao J, Panwar S, Roemer A, Naimi T, Chikritzhs T. Do “moderate” drinkers have 
reduced mortality risk? A systematic review and meta–analysis of alcohol consumption and all–
cause mortality. J Stud Alcohol. 2016; 77:185–198.

Veenstra MY, Lemmens PHHM, Friesema IHM, Garretsen HFL, Knottnerus JA, Zwietering PJ. A 
literature overview of the relationship between life-events and alcohol use in the general 
population. Alcohol Alcohol. 2006; 41:455–463. [PubMed: 16627624] 

Wang Z, McLoone P, Morrison DS. Diet, exercise, obesity, smoking and alcohol consumption in 
cancer survivors and the general population: a comparative study of 16 282 individuals. Br J 
Cancer. 2015; 112:572–575. [PubMed: 25429527] 

Weaver AM, McCann SE, Nie J, Edge SB, Nochajski TH, Russell M, Trevisan M, Freudenheim JL. 
Alcohol intake over the life course and breast cancer survival in Western New York exposures and 
breast cancer (WEB) study: quantity and intensity of intake. Breast Cancer Res Treat. 2013; 
139:245–253. [PubMed: 23605086] 

Kerr et al. Page 9

Prev Med. Author manuscript; available in PMC 2018 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Williams K, Steptoe A, Wardle J. Is a cancer diagnosis a trigger for health behaviour change? Findings 
from a prospective, population-based study. Br J Cancer. 2013; 108:2407–2412. [PubMed: 
23695026] 

Kerr et al. Page 10

Prev Med. Author manuscript; available in PMC 2018 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Highlights

• Diabetes and heart problem onset related to reductions in heavy drinking

• Cancer survival associated with increased heavy drinking

• No changes in heavy drinking after hypertension or injury
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Table 1

Prevalence of lifetime heavy drinking frequency and health condition onset during the prior period for each 

lifetime decade group, U.S. 2010 National Alcohol Survey.

Age group 20–69 (n=5,168) 30–69 (n=4,694) 40–69 (n=3,876) 50–69 (n=2,717)

Frequency of Heavy Drinking 20s 30s 40s 50s or 60sa

Never 40.4% 51.0% 61.7% 86.3%

Yearly 12.8% 18.3% 17.6% 7.4%

Monthly 18.5% 15.6% 10.9% 2.6%

Weekly 28.3% 15.1% 9.7% 3.8%

Health condition onset <20 20–29 30–39 40–67b

Hypertension 1.6% 4.1% 7.1% 30.6%

Heart disease 1.6% 0.9% 1.4% 11.2%

Diabetes 0.8% 1.0% 2.6% 12.1%

Stroke 0.2% 0.1% 0.4% 3.5%

Cancer 0.0% 0.9% 1.2% 6.9%

Injury 5.6% 5.2% 4.4% 9.4%

a
Heavy drinking in the 50s or 60s was measured from past 12-month status at the time of the interview.

b
Health condition onset was required to be at least 2 years before respondents interview.
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Table 2

Odds Ratios (OR) and 95% Confidence Intervals (CI) from a GEE model predicting No Heavy Drinking Days 

in a decade across lifetime decades for those aged < 70, U.S. 2010 National Alcohol Survey (N=5,186)

OR 95% CI

Gender- male 0.46 (0.40, 0.53)

Age at interview, continuous 0.90 (0.85, 0.95)

Age at interview, squared 1.001 (1.0006, 1.0017)

Ethnicity (White ref)

 Black 1.59 (1.28, 1.98)

 Hispanic 1.30 (1.04, 1.62)

 other 1.34 (0.98, 1.83)

Marital status (married ref)

 Separate/divorced 0.82 (0.66, 1.02)

 Widowed 0.96 (0.74, 1.25)

 Never married 0.73 (0.57, 0.93)

Education (< HS grad ref)

 High school grad 0.98 (0.76, 1.27)

 Some college 1.00 (0.76, 1.31)

 College grad/more 1.12 (0.86, 1.47)

Household income (≤$20k ref)

 20,001–40k 0.90 (0.71, 1.15)

 40,001–60k 0.82 (0.63, 1.07)

 60,001–80k 0.80 (0.60, 1.08)

 >80k 0.71 (0.54, 0.92)

 Missing 1.47 (1.10, 1.96)

Employment (Employed ref)

 Unemployed 0.91 (0.70, 1.17)

 Retired 0.88 (0.71, 1.10)

 Homemaker 1.30 (0.95, 1.78)

 Other 1.05 (0.82, 1.35)

Time (20s ref)

 30s 5.92 (4.87, 7.19)

 40s 7.94 (6.58, 9.58)

 50s/60s 39.86 (30.66, 51.82)

No 5+ prior period 27.51 (23.06, 32.82)
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Table 3

Adjusted Odds Ratios (OR) and 95% Confidence Intervals (CI) from GEE models predicting decades no 

heavy drinking frequency levels by prior period disease status, U.S. 2010 National Alcohol Surveya

OR 95% CI

No Heavy Drinking

Hypertension 0.80 (0.59, 1.10)

Heart disease 1.51 (0.89, 2.54)

Diabetes 1.65 (1.05, 2.61)

Stroke 0.61 (0.22, 1.70)

Cancer 0.46 (0.26, 0.84)

Injury 1.13 (0.82, 1.56)

No MONTHLY Heavy Drinking

Hypertension 0.97 (0.67, 1.41)

Heart disease 1.85 (1.03, 3.33)

Diabetes 1.77 (0.99, 3.16)

Stroke 1.00 (0.33, 3.04)

Cancer 0.50 (0.25, 1.00)

Injury 1.34 (0.93, 1.94)

No WEEKLY Heavy Drinking

Hypertension 0.69 (0.47, 1.02)

Heart disease 3.48 (1.65, 7.36)

Diabetes 1.15 (0.41, 3.21)

Stroke 1.13 (0.31, 4.11)

Cancer 0.31 (0.15, 0.66)

Injury 1.11 (0.76, 1.63)

a
Dependent variables, in separate GEE models, are No 5+, No Monthly 5+, and No Weekly 5+, each in decades following onset of specific 

condition. All models control for gender, age, age-squared, race/ethnicity, marital status, education, household income, employment status, and 
time (decades).
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Table 4

Adjusted Odds Ratios (OR) and 95% Confidence Intervals (CI) from GEE models predicting no heavy 

drinking days in each decade, U.S. 2010 National Alcohol Survey.a Separate models were estimated by gender 

and by race/ethnicity group.

OR 95% CI

Men

Hypertension 0.77 (0.50, 1.19)

Heart disease 1.78 (0.99, 3.20)

Diabetes 1.66 (0.92, 2.99)

Stroke 0.59 (0.17, 2.01)

Cancer 0.53 (0.23, 1.23)

Injury 1.16 (0.75, 1.81)

Women

Hypertension 0.83 (0.55, 1.27)

Heart disease 1.15 (0.45, 2.94)

Diabetes 1.68 (0.83, 3.38)

Stroke 0.76 (0.11, 5.41)

Cancer 0.41 (0.18, 0.94)

Injury 1.08 (0.71, 1.63)

White

Hypertension 0.71 (0.49, 1.03)

Heart disease 1.46 (0.80, 2.66)

Diabetes 1.73 (1.01, 2.98)

Stroke 0.83 (0.22, 3.05)

Cancer 0.47 (0.25, 0.91)

Injury 1.14 (0.79, 1.65)

Black

Hypertension 0.79 (0.39, 1.62)

Heart disease 7.19 (2.19, 23.59)

Diabetes 4.18 (0.60, 29.25)

Stroke 0.06 (0.02, 0.21)

Cancer 0.92 (0.29, 2.91)

Injury 2.07 (0.85, 5.05)

Hispanic

Hypertension 1.52 (0.64, 3.61)

Heart disease 0.83 (0.26, 2.65)

Diabetes 1.55 (0.47, 5.09)

Stroke 22.42 (1.14, 442.47)

Cancer 3.01 (0.55, 16.65)

Injury 1.01 (0.31, 3.30)

a
All models control for prior heavy drinking (5+), gender, age, age-squared, race/ethnicity, marital status, education, household income, 

employment status, and time (decades).
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