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Abstract

Introduction: Excessive alcohol use (EAU), a harmful pattern of drinking that includes binge 

drinking and heavy use, occurs in 25% (binge) and 6% (heavy use) of the US population, 

respectively. Little is known about alcohol use in individuals with cystic fibrosis (CF). The 

objective of this investigation is to examine alcohol consumption patterns in individuals with CF 

using a health survey administered from a social media platform.

Methods: Individuals with CF, 18 years of age or older, were recruited for participation through 

social media and internet-based platforms.

Results: 1135 individuals initially participated in the survey and 84% (n=952) were eligible and 

completed the survey. Of the respondents, 77% (n=729) currently consume alcohol, 18% (n=171) 

formerly consumed alcohol, and 5% (n=52) never consumed alcohol. Amongst the people with CF 

who currently consume alcohol, 54% (N=391) met criteria for EAU. Thirty percent of current 

drinkers experienced symptoms of harmful alcohol use. Of those who met criteria for EAU, 7% 

wore oxygen, 6% had a lung transplant, 10% had liver disease and 32% had diabetes. Those with 

EAU reported more hospitalizations than those without EAU [244 (62%) vs 182 (54%), p=0.034]. 

Characteristics associated with EAU after multivariable adjustment included younger age, 

unmarried status, male gender and younger age at initiation of drinking.

Conclusion: EAU is occurring at a much higher proportion in individuals with CF. A substantial 

percentage of CF individuals with EAU also have medical co-morbidities. Screening, brief 

intervention, and referral to treatment for EAU in CF clinics is warranted.
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INTRODUCTION

Excessive alcohol use (EAU), an unhealthy pattern of drinking which includes both binge 

drinking and chronic heavy use, affects over a quarter of adults in the United States(US).1,2 

Of those with EAU, the majority engage in a binge pattern of alcohol consumption, defined 

as greater than four drinks for females or five drinks for males in a two-hour period.3 Binge 

drinking is common in the US, with almost 60 million people ages 12 and older reporting 

binge drinking, and 37 million adults binge drinking at least once a week.4,5 EAU increases 

the risk of traumatic injury, violence, and risky sexual behaviors.6–8 Commonly associated 

health problems with EAU include liver dysfunction, pancreatitis, bone marrow suppression, 

immune dysfunction, increased cancer risk, development of mood disorders and neurologic 

consequences.6,9–11 In diabetics, alcohol use is associated with hypoglycemia.12 Less 

appreciated is alcohol’s impact on the lungs, with EAU doubling the risk of an acute lung 

injury.13 Individuals with EAU are 10 times more likely to develop pneumonia14,15, and 

further, the pneumonia is more likely to be protracted, severe, and fatal. 16–20

Cystic fibrosis (CF) is a chronic, life-limiting disease with a reported mean survival of 47 

years.21 It is an autosomal recessive genetic disorder which causes altered chloride exchange 

at the surface of epithelium resulting in multisystem abnormalities, most notoriously 

characterized by progressive lung disease, exocrine pancreatic insufficiency and liver 

disease.22 Ultimately, over 90% of people with CF eventually succumb to advanced lung 

disease with a smaller portion developing CF related liver disease (CFLD) necessitating 

transplant.22 Additionally, almost 40% of adults with CF have diabetes.12,22 In patients with 

these serious CF comorbidities, minimizing or abstaining from alcohol use would be advised 

as it could be assumed that the impact alcohol use has upon the lungs, immune system, 

diabetes and the liver within the general population would be detrimental to the multisystem 

dysfunction seen in patients with CF.10,12,23,24

Survival for patients with CF has improved significantly over the previous decades resulting 

in more adults with CF than pediatric patients with CF.21 Therefore adult concerns, such as 

EAU, need to be investigated and assessed so that effective interventions can be developed 

and employed.Overone-third of adults with CF have depression, anxiety, or both, and a large 

international study of individuals with CF found a 2–3 fold increased rate of symptoms of 

depression and anxiety compared to the general population. 21,25 Further, the observed 

prevalence of anxiety and depression increases in adolescents and remains high throughout 

adulthood in people with CF.21 A potential implication is that this is also the time of life 

associated with increases in risky behavior, including the initiation and escalation of 

substance use.26 Anxiety and depression are known risk factors for the development of EAU.

27,28 The relationship between mental health and alcohol use in CF patients is unclear. There 

are only scant investigations into the frequency and quantity of alcohol use in individuals 

with CF, and therefore this information remains unknown. In one study in the United 
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Kingdom, 94–98% of patients over age 18 with CF had tried alcohol, 83% drank alcohol 

regularly, and 30% admitted to binge drinking. 29 Information about alcohol use in patients 

with CF is scarce, and as such, it is unclear if use of alcohol in this population is higher than 

the general population, and consequently no standardized alcohol interventions have been 

introduced or implemented within the context of CF care.

Given the many pulmonary, hepatic, metabolic and immune consequences of EAU, and the 

serious pulmonary, liver, and pancreatic comorbidities present in CF patients, the aim of this 

investigation is to quantify alcohol use and EAU in individuals with CF to determine the 

prevalence of EAU in this community. Our secondary aims were to identify risk factors for 

the development of EAU by examining demographic data and explore the possible impact of 

EAU on self-reported clinical outcomes. Results from this investigation will guide future 

investigations into EAU in patients with CF including impact on health outcomes, mental 

health, and development of screening and effective interventions.

METHODS

Individuals with CF who were at least 18 years of age were recruited for participation in the 

study through closed membership CF support groups found on social media platforms, CF-

specific support groups associated with CF blog postings (www.gunnaresiason.com), as well 

as by participating Cystic Fibrosis Centers through their webpage and via email (Loyola 

University Medical Center and Johns Hopkins). Individuals interested in participating in the 

survey were directed through an introduction and implicit consent into the secure web-based 

survey system, Opinio (Object Planet, Inc; Oslo, Norway), utilized by Loyola University 

Chicago. Two screening questions were present at the start of the survey, ‘do you have cystic 

fibrosis’ and ‘are you 18 years or older’, with a no response immediately terminating the 

survey to fulfill our inclusion criteria of adult CF patients. A generalized alcohol use survey 

was developed and included questions from several validated alcohol use questionnaires 

including the Alcohol Use Disorder and Identification Test (AUDIT) and alcohol use 

questions which are part of the national survey conducted by the Substance Abuse and 

Mental Health Service Administration (SAMHSA).2,30 The AUDIT is a screening tool 

developed by the World Health Organization to assess alcohol consumption, drinking 

behaviors, and alcohol-related problems.30 It is the most widely tested instrument for 

screening alcohol use disorders in primary care and has been validated across genders and in 

a wide range of racial/ethnic groups.30,31 The survey also included questions on basic 

demographic information and perceived clinical health status and outcomes. There were 36 

questions in total included in the survey. To facilitate completion and expedite the 

participants’ time, question condition settings were included to automatically skip questions 

that were not relevant to the participant, based on their response patterns. The survey was 

open and available between November 22, 2017 through December 13th, 2017. This study 

was reviewed and approved by the IRB at Loyola University Chicago Health Science 

Division (LU210353).
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Measures

Alcohol use was defined by an affirmative response to the question, ‘Do you presently drink 

alcohol?’ and the question, ‘In the past 12 months, how many glasses of beer (wine, spirits) 

on average do you usually have per week’. Response options included 6 choices ranging 

from 0 to >20. Former drinking was considered with the answer to the following question, 

‘If responded no to presently drinking, did you ever drink alcohol?’ Heavy drinking was 

considered in a series of 3 questions asking about use of wine, beer, and liquor on average 

glasses consumed per week. For females, 8 or more drinks per week was considered heavy 

alcohol use and for males, 14 or more drinks per week is considered heavy alcohol use per 

CDC definition.32 All others were categorized as ‘No Heavy Drinkers’. Binge drinking was 

measured through two questions worded, ‘How many drinks of alcohol do you have on a 

typical day when you are drinking?’ with any response of 5 or more qualifying as binge 

drinking; and the question ‘how often do you have 4 or more drinks (female) or 5 or more 

drinks (male) containing any kind of alcohol within a 2-hour period’, which is consistent 

with the CDC definition of binge drinking.32 Response options included seven choices 

ranging from 0 to everyday. Any response to this question other than “never” qualified as 

binge drinking. All others were categorized as ‘No Binge Drinking’. EAU was defined as 

either meeting criteria for a heavy alcohol use or binge pattern drinking or both.

Statistical Analysis

Survey responses were tabulated and reported as counts and percentages. Differences in 

survey responses by type of alcohol use were assessed for statistical significance with chi-

square tests or Fisher’s exact tests as appropriate. A multivariable logistic regression model 

was developed to calculate adjusted odds ratios for patient characteristics associated with 

EAU. Analyses were performed using SAS 9.4 (SAS Institute, Cary, NC).

Results

Once the survey was active, 1135 people initiated the survey, with 84% (n=952) meeting 

inclusion criteria and completing the survey. Of those included in the sample, n=729 (77%) 

currently use alcohol, n=171 (18%) had former alcohol use, and n=52 (5%) never used 

alcohol. Amongst the people with CF who use alcohol, n=174 (24%) answered positively for 

heavy alcohol use and n=354 (49%) answered positively for binge drinking. Study 

participation is summarized in Figure 1. Notable differences between the groups include age, 

with the nondrinkers being younger than those with current or former alcohol use. Current 

alcohol users were more likely to work full or part-time, and were less likely disabled 

compared to former or nondrinkers. Respondent demographics by alcohol use status are 

presented in Table 1.

Amongst the people with CF who use alcohol, 49% (n=354) answered positively for binge 

drinking. Twenty four percent of people with CF who currently use alcohol (n=174) 

answered positively for heavy alcohol use. Figure 1 contains the percentage and numbers of 

those responding affirmatively for EAU, either binge drinking, heavy alcohol use, or both. 

When asked the number of drinks containing alcohol consumed on a typical day of drinking, 

38% of females (179/477) responded affirmatively >2 drinks and 55% of males (119/215) 
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responded affirmatively >2 drinks. Of the 38% of females drinking excessively, 24% drank 

3–4 drinks/day, 9% drank 5–6 drinks/day, 3% drank 7–9 drinks/day, and 2% drank ≥10 

drinks per day. Of the 55% of males drinking excessively, 27% drank 3–4 drinks/day, 14% 

drank 5–6 drinks/day, 8% drank 7–9 drinks/day, and 6% drank ≥10 drinks per day.

Amongst those who currently drink alcohol, formerly drank alcohol, and never drank 

alcohol, more people required oxygen in the former alcohol use group compared to the 

recent alcohol use and no alcohol use groups (p<0.001). Fewer of those currently using 

alcohol have a lung transplant (10%), compared to those with former alcohol use (16%) and 

no alcohol use (17%), p=0.032. No differences between alcohol use and no alcohol use 

groups were noted for those taking pancreatic enzyme replacement therapy (PERT), having 

cystic fibrosis related diabetes (CFRD) and those with cystic fibrosis related liver disease 

(CFLD). Of note, 11% of the current alcohol users have known CFLD (Table 2). There were 

no significant differences in self-reported number of CF exacerbations, hospitalizations and 

overall health status between those who currently drink alcohol, formerly drank alcohol and 

never drank alcohol(Figure 2).

Amongst those with EAU compared to those without EAU, fewer of those with EAU 

required oxygen (7% vs. 14%, p=0.004); and fewer of those with EAU had lung transplant 

(6% vs. 15%, p<0.001). No difference was noted in PERT use or self-reported CFLD 

between the 2 groups, although almost 10% of the EAU group had known reported CFLD 

(Table 2). More of the patients with EAU reported at least 1 hospitalization (62%) than 

reported in those without EAU (54%). Furthermore, 36% of those with EAU reported 2 or 

more hospitalizations, whereas only 26% of those without EAU reported 2 or more 

hospitalizations, p=0.034. Figure 2 shows the differences in self-reported health outcomes 

and the patient’s perception of their overall health (perceived health status) among those 

with and without EAU.

Amongst those individuals who formerly drank alcohol but stopped, 23% stopped less than 1 

year ago, 16% stopped 1–2 years ago and 61% had stopped over 2 years ago. The majority, 

65% (n=99) stopped for health reasons. Only 18% (n=28) of those who stopped drinking 

alcohol did so on the advice of their physician or care team member.

Over 30% (n=222) of individuals currently using alcohol reported experiencing “black outs” 

within the last year. Twenty-seven percent (n=198) felt guilt or remorse about their drinking. 

Eleven percent (n=82) had injured someone because of their drinking, and 10% (n=75) 

identified that a friend or relative was concerned about their drinking habits or suggested 

cutting down. These questions explore potential alcohol dependence and were adapted from 

the AUDIT. Among individuals currently using alcohol, 37% (n=268) answered that they 

would like a CF care team member to discuss alcohol use and the impact on their health with 

the patient. Even amongst those individuals with no current alcohol use, almost one-third of 

patients, both former alcohol use (32%) and no alcohol use (29%), answered that they would 

like a CF care team member to discuss alcohol use and impact on their health.

Finally, a multivariable logistic regression analysis was performed to identify characteristics 

associated with EAU. Amongst people with CF and EAU, there were several characteristics 
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associated with problematic drinking including younger age, male gender, unmarried status, 

high school or lower education, and young age at first alcohol use. After multivariable 

adjustment, those who were aged 30–39 had a 50% reduction in EAU compared to those 

who were younger than age 30 (p<0.01) and those who were ≥40 had a 75% reduction in 

EAU (p<0.01). Males had a 65% increased odds of EAU compared to females (p<0.01). 

Unmarried patients had a 90% greater odds of EAU compared to married patients (p<0.01). 

Education level of high-school or less increased the odds of EAU by 56% compared to 

college or higher education (p<0.05). Age of first alcohol use was the strongest risk factor 

identified with an almost 2-fold increased odds of EAU if age at first alcohol use was 18–20 

years, almost 3-fold increased odds if 16–17 years old at first alcohol use, and an over 5-fold 

increased odds of EAU if age at first alcohol use was 15 years or less compared to those who 

started drinking at age 21 or older [18–20 years, OR 1.82 (1.06–3.11), p<0.05; 16–17 years, 

OR 2.95 (1.77–4.92), p<0.01; and age ≤ 15 years, OR 5.43 (2.97–9.94), p<0.01] BMI and 

employment status were not associated with EAU after controlling for other covariates 

(Table 3).

Discussion

In this novel investigation assessing self-report of alcohol use in people with CF, we found 

that alcohol use is common despite major medical comorbidities such as advanced lung 

disease, lung transplant, CFLD or CFRD. There is no level of alcohol use which can be 

deemed safe for one’s health, and globally, alcohol use is a leading risk factor for premature 

death and disability in people younger than age 50.24 We found a much higher prevalence of 

EAU, both binge pattern drinking and heavy alcohol use, in people with CF compared to the 

general US population, with 49% of current alcohol drinkers with CF responding positively 

for binge drinking and 24% with heavy alcohol use, compared to just 25% binge drinking 

and 6% having heavy alcohol use amongst current drinkers in the US population.33 People 

who drink excessively are at risk of developing alcohol use disorders (AUD), which, 

according to the Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition 

(DSM-5), is defined by problems controlling intake of alcohol, continued use of alcohol 

despite problems resulting from drinking, development of tolerance or withdrawal 

symptoms, and drinking that leads to risky situations.34 Most people who drink excessively 

do not have AUDs, but remain at risk for developing health related consequences.35 Binge 

drinking in particular is a pattern reported by half of the survey respondents who drink 

alcohol. Binge pattern drinking is a strong risk factor for developing AUDs.4,32,36 Almost 

one third of survey respondents in this investigation reported symptoms consistent with 

alcohol dependence, such as blacking out or guilt about drinking, which could indicate an 

AUD.30

Contrary to our expectations, patients with CF and EAU had high numbers of comorbidities 

present including advanced lung disease, transplant, CFLD and CFRD. Given the negative 

impact and well-established interactions of alcohol, liver disease, diabetes, and lung 

infection, these subgroups were hypothesized to be lower risk for EAU. These findings add 

to the complexity of alcohol use in CF. We also observed an increase in self-reported 

hospitalizations amongst those patients with CF who had EAU. Although in this anonymous 

self-report of health outcomes it is impossible to determine if the increase in hospitalizations 
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were related to alcohol use, or merely part of progressive CF-lung disease, further attention 

to the relationship of EAU, hospitalizations and health outcomes in patients with CF is 

warranted. There are both short-and long-term known health risks in those with EAU. While 

inebriated, those with EAU are at risk for injuries from trauma such as motor vehicle 

collisions, drownings and burn injury.37–39 Those with EAU are also vulnerable to violence, 

suicide, and sexual assault.40 Long-term, EAU can affect health in multiple ways. In 

addition to the well-documented detrimental impact alcohol has on the liver and pancreas, 

EAU can lead to high blood pressure, heart disease, stroke, and an increased risk of cancers.

23 It has long been noted that individuals with EAU have an increased risk of pneumonia and 

tuberculosis, as EAU leads to alterations in both the systemic immune response and the 

innate immune response in the lungs.15,41,42 EAU is associated with learning and memory 

problems, mental health issues including depression and anxiety, poor adherence and social 

problems such as unemployment and family difficulties.43,44 Further, a strong association 

exists with alcohol and poor medical adherence when there is a high treatment burden.45,46 

The daily treatment regimen for adults with CF is complex and time consuming. The impact 

that alcohol use has on adherence to medical treatment regimens in adults with CF who 

drink alcohol is unclear, but certainly warrants additional investigation as nonadherence 

could be particularly impactful on health outcomes and could lead to additional 

hospitalizations in those with CF. Moreover, in those who are adherent, potential drug 

interactions between alcohol and prescribed medications could impact optimal effectiveness 

of the treatment regimen, and furthermore, medication interactions with alcohol could 

increase the risk of medication-induced complications and side effects. It is possible that 

EAU in those with an increased number of hospitalizations is symptomatic of using alcohol 

to cope with advancing lung disease and untreated mental health disorders, but given the 

limited scope of this investigation and reliance on self-reported health outcomes, it is 

impossible to discern. Further investigation in a prospective manner is necessary to 

understand the impact of EAU on health-related outcomes in patients with CF.

Over one third of respondents indicated that they would like their CF healthcare team to 

discuss the impact of alcohol use on their health and well-being. Exploration of social issues 

and negative health habits, such as alcohol use, is sometimes limited given the time restraints 

placed on physicians providing care to medically complex patients such as CF patients and 

therefore, there is no formal screening or intervention currently in the context of CF clinic in 

the US. Individuals seen in a CF clinic may provide an opportunity to intervene by offering 

alcohol screening, brief intervention, and referral to treatment (SBIRT), as multidisciplinary 

staff are commonly available in these settings for social and behavioral interventions, thus 

providing ideal infrastructure for screening and assessment of mental health issues and 

substance use and abuse. SBIRT is a validated and recommended process consisting of an 

early intervention approach that targets individuals with nondependent alcohol use to 

provide effective strategies for intervention by utilizing motivational interviewing and 

intervention during the clinic encounter to educate patients.47,48 SBIRT has been 

successfully investigated and implemented in primary care and emergency care settings49,50, 

but implementation of SBIRT in the context of specialty care has not yet been investigated. 

Further study of implementation and utilization of SBIRT in CF clinic is necessary to assess 

the effectiveness of this intervention in patients with CF who have EAU.
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In this investigation, we identified several risk factors for development of EAU in people 

with CF which may help care providers recognize patients to screen for EAU. Young, 

unmarried males with CF were more susceptible to developing EAU. Those with lower 

education levels also had a higher risk of EAU. Male sex, young age and unmarried status 

are all known risk factors for developing binge drinking.36,51–53 By far, the strongest risk 

factor we noted for the development of EAU in people with CF was young age at initiation 

of alcohol use. Age at alcohol initiation has been identified in multiple cross-sectional and 

longitudinal studies as a risk factor for development of the more severe condition of AUD, 

which impacts not only health, but overall functioning and wellbeing.51,52,54,55 Compared to 

adults who initiated drinking at 21 years or older, those who began drinking before age 14 

were more likely to experience alcohol dependence.51 A possible explanation for the 

connection between early age of alcohol use onset and development of AUDs is that early 

initiation of drinking causes disruption of normal social development, increasing the risk for 

pathologies such as AUDs; alternatively, early age of alcohol use may be an indicator of 

other factors such as behavioral issues and poor academic achievement.54,56,57 Regardless of 

cause, it is clear that counseling and alcohol education need to start in pediatric clinics. By 

the time patients with CF transition to the adult clinic, harmful alcohol habits may have 

already developed, placing the patients at risk for an AUD. Therefore, development of 

effective screening and intervention strategies beginning in adolescence and targeted at those 

with CF deemed most high-risk for developing EAU is needed.

There is very limited information available about the alcohol consumption patterns of people 

with CF despite the fact that this population has risk factors for EAU, such as increased rates 

of anxiety, depression, and social isolation.28,58 In fact, only one investigation in Europe has 

noted alcohol use in this population previously, but it was not the main focus of the 

manuscript.29 Therefore our intent was to provide an initial assessment of alcohol use in the 

CF community. The survey was circulated on closed membership social media groups which 

limit participation to people with CF, as well as CF blog posts whose intended audience is 

people with CF. Despite this, 56 people responded to an initial screening question on the 

survey that they did not have CF, and therefore their data was excluded. Within these groups, 

there are family members, parents and spouses of individuals with CF who could also be 

members of these social media support groups who may have gained access to the survey, 

and were screened out in response to this question. Additionally, the majority of respondents 

in our investigation were female. This, however, is consistent with many studies which have 

shown that females are more likely to respond to surveys, particularly online surveys, than 

males.59–61

In order to limit social desirability bias, a response bias of survey participants to underreport 

undesirable behavior, we conducted an anonymous survey. There are limitations in the use of 

an anonymous internet based survey, such as reliance on self-reported data. However, 

previous investigations into the use of anonymous internet based surveys for reporting 

substance use has shown participants’ responses to be reliable and valid, with the advantage 

of limiting social desirability bias.62–65 The identified risk factors for EAU in this population 

(male, unmarried, early age drink initiation) are consistent with previously identified risk 

factors for the development of EAU in the general population51,53 and indicate that our 

survey participants were responding consistently and expectedly in people with EAU. Our 
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purpose was to understand the prevalence of EAU in this community and to inform future 

investigations which would assess alcohol use and health outcomes in a prospective manner 

along with developing screening protocols and effective interventions, which is already 

underway. Therefore, despite the limitations of an anonymous survey, including the inability 

to associate the alcohol self-report with objective clinical measurements such as lung 

function, the information obtained in this investigation is an important step in identifying a 

potential problem which needs further investigation. Lastly, self-report of alcohol use and 

EAU are most likely to be underestimated in this investigation. As previously noted, the 

majority of respondents were female, but male gender is a significant risk factor for EAU.

51,53 Additionally, heavy drinkers have a high nonparticipation rate in surveys.66 Capturing 

this data in a face-to-face interview may provide more balanced gender groups and excessive 

drinkers, but increases the risk of social desirability bias. Therefore, future investigations 

should consider an anonymous survey of alcohol use as part of clinic, which would allow for 

more balanced gender groups, but would limit social desirability bias.

In conclusion, EAU in patients with CF, both binge drinking and heavy use, is reported at 

rates much higher than the general US population. Concerning tendencies seen with alcohol 

dependence, such as guilt or blackouts with alcohol use were higher than expected. EAU 

was occurring in patients with medical comorbidities where alcohol abstinence would be 

recommended, such as in advanced lung disease, transplant, liver dysfunction and diabetes. 

Overall, CF care providers, mental health coordinators, and social workers embedded in the 

structure of the multidisciplinary clinic should be aware of risk factors for the development 

of EAU, such as young age of initiation of alcohol use, and utilize tools such as SBIRT to 

potentially reduce alcohol consumption in this at-risk population.
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Figure 1. Study Participants and Alcohol Use
Current alcohol use: Answered affirmatively the question, “Do you drink alcohol”

Former alcohol use: Answered the question, “Do you drink alcohol”, as no; and answered 

affirmatively the question, “did you ever drink alcohol?”

Heavy alcohol use: For females 8 or more drinks per week; and for males 14 or more drinks 

per week per CDC definition.

Binge alcohol use: 4 or more drinks (female) or 5 or more drinks (male) containing any kind 

of alcohol within a 2-hour period per CDC definition
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Figure 2. 
Self-perceived health status varies with different alcohol use exposures. Between current 

drinkers, previous drinkers and nondrinkers, figure 2A shows the number of CF pulmonary 

exacerbations per year, p=0.14, figure 2B shows the number of self-reported hospitalizations 

per year, p=0.08, and figure 2C shows the respondents perceived health status, p=0.13. 

Between those with no EAU and those with EAU, figure 2D shows the number of reported 

CF pulmonary exacerbations per year, p=0.78, figure 2E shows the number of self-reported 

hospitalizations per year, p=0.034, and figure 2F shows the respondents perceived health 

status, p=0.13.
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Table 1:

Respondent characteristics

Current alcohol use
n=729 (77%)

Former alcohol use
n=171 (18%)

No alcohol use
n=52 (5%)

p-value

Age, median (IQR) 30 (25–38) 33 (26–42) 26 (21–38) <0.001

Gender, n (%)

 Male 220 (30) 48 (28) 19 (37)
0.51

 Female 506 (70) 123 (72) 33 (64)

BMI, median (IQR) 21.9 (19.9–24.3) 21.9 (19.7–25.5) 21.3 (19.5–24.4) 0.59

Marital status, n (%)

 Married 312 (43) 76 (45) 19 (37)

0.14 Separated or divorced 60 (8) 19 (11) 1 (2)

 Single 356 (49) 75 (44) 31 (61)

Education, n (%)

 Some high school 25 (3) 6 (4) 1 (2)

0.28

 High school/GED 183 (25) 44 (26) 20 (39)

 Vocational/trade 51 (7) 12 (7) 3 (6)

 Associates 111 (15) 38 (23) 4 (8)

 Bachelor’s 237 (33) 43 (25) 15 (29)

 Master’s 91 (13) 17 (10) 7 (14)

 Professional/doctorate 29 (4) 9 (5) 2 (4)

Employment, n (%)

 Full-time 301 (41) 37 (22) 15 (29)

<0.001

 Part-time 142 (20) 31 (18) 5 (10)

 Volunteer 8 (1) 3 (2) 1 (2)

 Student 57 (8) 14 (8) 10 (19)

 Disabled 164 (23) 65 (38) 16 (31)

 Not employed 55 (8) 20 (12) 5 (10)

Age at first drink, n (%)

 Under 12 12 (2) 3 (2)

0.99

 12–15 years old 122 (17) 31 (18)

 16–17 years old 292 (40) 68 (40)

 18–20 years old 199 (27) 44 (26)

 ≥ 21 years old 104 (14) 25 (15)
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Table 2:

Self-reported health status by alcohol use

Current 
alcohol use

n=729

Former 
alcohol use

n=171

No alcohol use
n=52 p-value EAU

n=391
No EAU
n=338 p-value

Does not wear any oxygen in a 
24 hour period, n (%) 651 (89) 129 (76) 46 (89) <0.001 362 (93) 289 (86) 0.004

Has a lung transplant, n (%) 74 (10) 28 (16) 9 (17) 0.032 25 (6) 49 (15) <0.001

Takes pancreatic enzymes 
replacement therapy, n (%) 631 (87) 150 (88) 50 (96) 0.15 343 (88) 288 (86) 0.48

Has CF-related diabetes, n (%) 262 (36) 63 (37) 25 (48) 0.23 123 (32) 139 (42) 0.005

Has CF-related liver disease, n 
(%) 80 (11) 26 (15) 9 (17) 0.16 38 (10) 42 (13) 0.26
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Table 3:

Odds ratios for respondent characteristics associated with excessive alcohol use among current drinkers

Excessive Alcohol Use

n (%) of respondents 371/697 (53.2%)

Odds ratio (95% Confidence Interval)

Age

 < 30 1 (Reference)

 30–39 0.47 (0.32–0.71) ‡

 ≥ 40 0.26 (0.16–0.42) ‡

Gender

 Female 1 (Reference)

 Male 1.65 (1.14–2.41) ‡

BMI

 < 18.5 0.97 (0.56–1.65)

 18.5–25 1 (Reference)

 > 25 1.31 (0.86–1.99)

Marital status

 Not married 1.90 (1.32–2.75) ‡

 Married 1 (Reference)

Education

 College 1 (Reference)

 High school or less 1.56 (1.09–2.25) †

Employment

 Not employed 1 (Reference)

 Employed part-time 1.08 (0.68–1.72)

 Employed full-time 1.08 (0.73–1.60)

Age at first drink

 ≤ 15 years old 5.43 (2.97–9.94) ‡

 16–17 years old 2.95 (1.77–4.92) ‡

 18–20 years old 1.82 (1.06–3.11) †

 ≥ 21 years old 1 (Reference)

†
p<0.05;

‡
p<0.01
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