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Analysis of Self-Reported Depression and Levels of Alcohol Use in 
Young Adults 

 
Abstract:   
  

Alcohol use remains commonplace in social settings and is an easily accessible method 
for coping with problems. For many young adults, alcohol use gets introduced in university, right 
as they are developing their own identities and methods for dealing with stress. The goal of this 
study was to explore the association between self-reported levels of depression and alcohol use 
in young adults. We used a cross-sectional sample from the National Longitudinal Survey of 
Youth (1997), selecting the year 2006. The responses to questions on depression and alcohol use 
for the 7460 participants were analyzed using ordinal logistic regression models with self-
reported categorical depression as the dependent variable and levels of drinking as the predictors 
of interest. We found a weak positive association between self-reported feelings of depression 
and the number of days of drinking in the past month in American young adults of the same age, 
sex, and income level (OR=1.083 of feeling more depressed per 5 day difference in the number 
of days of drinking last month, 95% CI of 1.035 to 1.131). As well, we found a stronger positive 
association between self-reported feelings of depression and the number of days of drinking at 
least 5 drinks in the past month in American young adults of the same age, sex, and income level 
(OR= 1.217 of feeling more depressed per 5 day difference in the number of days of drinking at 
least 5 drinks last month, 95% CI of 1.131 to 1.307). 
 
Introduction: 
 
Background: 
 
 Many people deal with stress in their lives, and drinking alcohol is a common method for 
coping. This is because alcohol is fairly inexpensive, very easy to access, and is present in many 
social settings. It is also an important public health concern because alcohol use often begins in 
university, right at the time when many young adults are becoming independent and figuring out 
their identities. If the first method of stress and anxiety management that young adults are taught 
is alcohol use, they are not being set up for success. Alcoholism is known to lead to conditions 
such as high blood pressure, stroke, heart disease, liver cirrhosis, pancreatitis, and many more. 
This study will focus on the relationship between alcohol use and mental health. 
 
Objectives: 
 

The overall objective of this study is to explore the relationship between alcohol use and 
mental health. Specifically, the study will look into the relationship between alcohol use and 
depression in young adults. The following two scientific questions will be addressed: Among 21-
26 year old Americans, what is the association between the number of days of alcohol drinking 
in the past month and the odds of feeling more depressed in the past month, adjusting for age, 
sex, and yearly income. Among 21-26 year old Americans, what is the association between the 
number of days of drinking at least 5 drinks in the past month and the odds of feeling more 
depressed in the past month, adjusting for age, sex, and yearly income. 
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Methods: 
 
Study Design: 
 

This study will look at a cross-sectional sample of one year from a longitudinal cohort 
survey study. The original study is called the National Longitudinal Survey of Youth (1997)[1] in 
which a sample of Americans were interviewed at least every other year from 1997 until present 
day (2021) and asked about many topics including education, employment, relationships, health, 
and substance use. This study will be considering the sample of participants who completed the 
survey interview in 2006.  

 
To attempt to answer the objectives, several questions relating to alcohol use and 

depression were identified. The questions selected pertaining to alcohol use are: Have you drank 
alcohol in the last year? In the last 30 days, on how many days did you drink an alcoholic 
beverage and on how many days did you drink at least 5 alcoholic beverages? In the last 30 days, 
on the days you drank alcohol, how many drinks did you usually have? The question selected 
pertaining to depression was: How much of the time during the last month have you felt so down 
in the dumps that nothing could cheer you up? The possible answers to this question are: All of 
the time, most of the time, some of the time, and none of the time.  
 
Setting: 
 

The surveys were conducted using a computer-assisted personal interview and attempted 
to be completed in person with an interviewer. In circumstances in which the interviewee was 
not able to meet in person, the interview was conducted over the phone.  
 
Participants: 
 

Study participants were obtained by using a cross-sectional sampling of U.S. residents 
between the ages of 12 and 17 years old in 1997, as well as an oversampling of Hispanic or 
Latino and Black individuals. The cross-sectional sample comprised of 6,748 participants and the 
oversampling comprised of 2,236 participants for a total of 8,984. During the 2006 survey 
interview, the cohort was between the ages of 21 and 26 years old. 1425 individuals were not 
able to be contacted for the 2006 survey, so only 7559 observations were obtained. As well, 99 
of these respondents were prisoners in an insecure environment at the time (2006), so they were 
excluded from the study analysis. Therefore, the total number of observations from the 2006 
survey was 7460. 

 
Variables: 
 

Next we will describe adjustments made pertaining to the alcohol use questions. We first 
looked at the responses to whether the subjects had drank an alcoholic beverage in the last year. 
We saw that 5639 said yes, 1756 said no, and 65 did not answer. The 1756 subjects that said no 
were then not asked about the number of days they drank in the past 30 days and the number of 
days they drank at least 5 drinks in the past 30 days (because they had not drank at all in the past 
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year). Therefore, we assigned these 1756 subjects the value 0 for the number of days they drank 
in the past 30 days and the number of days they drank at least 5 drinks in the past 30 days. 
 

 Variable Details Possible Answers 
Outcome Depression How much of the time during the last month have 

you felt so down in the dumps that nothing could 
cheer you up? 

• All of the time 
• Most of the time 
• Some of the time 
• None of the time 

Primary 
Predictor 

Days of Drinking 
per month 

In the last 30 days, on how many days did you 
drink an alcoholic beverage? 
 

Numerical: 0-30 

Secondary 
Predictor 

Days of Heavy 
Drinking per month 

In the last 30 days, on how many days did you 
drink at least 5 alcoholic beverages? 
 

Numerical: 0-30 

Other 
Covariates 

Age Age of participant in 2006 (in years) 22-26 years 
Sex Sex of participant Male, Female 

Yearly Income 
(USD) 

During 2005, how much income did you receive 
from wages, salary, commissions, or 
tips from all jobs, before deductions for taxes or 
for anything else? 

Numerical: >=0 

 
It should be noted that the income variable is very positively skewed, as the age of participants in 
the 2006 survey were between the ages 22 and 26 years. Therefore, many participants will have 
an annual income of $0 USD, but a few participants will have incomes that are higher than 
$50,000 USD. Therefore, the income variable will be log-transformed (log(income + 1)).  
 
Statistical Methods: 
 
Primary Analysis: 
 

Scientific question is: Among 21-26 year old Americans, what is the association between the 
number of days of alcohol drinking in the past month and the odds of feeling more depressed in 
the past month, adjusting for age, sex, and yearly income. 

 
This question will be answered by fitting the following ordinal logistic regression[2] model to 

the data, with the categorical self-reported depression in the last month as the outcome, the 
number of days of alcohol drinking in the last month as the predictor of interest, and adjusting 
for covariates age, sex, and income (log-scaled).  
 
log$𝑂𝑑𝑑𝑠(𝑑𝑒𝑝𝑟𝑒𝑠𝑠𝑒𝑑 ≤ 𝑗)/ = 	b	!" + b#(𝑑𝑎𝑦𝑠_𝑑𝑟𝑎𝑛𝑘) + b$(𝑎𝑔𝑒) + b%(𝑠𝑒𝑥) + 	b&𝑙𝑜𝑔(𝑖𝑛𝑐𝑜𝑚𝑒 + 1) 

• 𝑑𝑒𝑝𝑟𝑒𝑠𝑠𝑒𝑑 = self	reported	depression	in	last	month 

• j	=	M

1	if	none	of	the	time
2	if	some	of	the	time
3	if	most	of	the	time
4	if	all	of	the	time

	

• days_drank	=	number	of	days	of	drinking	in	the	last	month	
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• age=	age	of	participant	in	2006	(in	years)	
• sex=	1	if	participant	is	male,	0	if	female	
• income=	annual	income	from	previous	year	in	USD	

 
I will test the hypothesis that comparing groups that differ in the number of days of drinking 

in the last month by 1 day, the odds ratio of being “more depressed” (i.e. at least some of the 
time vs none of the time, at least most of the time vs less than most of the time, and at least all of 
the time vs less than all of the time) is equal to 1, after adjusting for age, sex, and income. This is 
equivalent to testing that b!= 0.  
 

Due to the proportional odds assumption, the odds ratio is constant across all categories of 
depression.  

 
Secondary Analysis: 
 

Scientific question is: Among 21-26 year old Americans, what is the association between the 
number of days of drinking at least 5 drinks in the past month and the odds of feeling more 
depressed in the past month, adjusting for age, sex, and yearly income. 
 

This question will also be answered by fitting an ordinal logistic regression model to the data 
as in the primary analysis, but now using the number of days of drinking at least 5 drinks in the 
last month as the predictor of interest.  
 

I will test the hypothesis that comparing groups that differ in the number of days of drinking 
at least 5 drinks in the last month by 1 day, the odds ratio of being “more depressed” (i.e. at least 
some of the time vs none of the time, at least most of the time vs less than most of the time, and 
at least all of the time vs less than all of the time) is equal to 1, after adjusting for age, sex, and 
income.  

 
Multiple-Comparisons Correction: 
 

Since I will be testing two separate hypotheses, I will use the Bonferroni correction and 
test each of the hypotheses at the 0.025 level in order to obtain an overall 0.05 significance level. 

 
Missing Data:  
 

Only complete cases will be used in the analysis. The observations with missing data in 
the outcome variable of depression will be compared against that from the complete cases in 
order to see if there might be any bias in the observations that are missing data.  
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Results: 
 
Participants: 

 
 

The remaining 7460 participants were included in the analysis. However, participants had 
the option to answer “Refusal” or “Don’t Know” on any of the questions given. These two 
answers will be treated as NA’s for the purposes of the analysis. Please see sections Descriptive 
Data and Outcome Data to see the summaries and the number of NA’s from each of the survey 
questions used. 
 
Descriptive Data (Study Participant Characteristics): 
 

 
 

 

Total participants in NLSY 
(n=8984)

Respondents to 2006 
survey (n=7559)

Participants Included in 
Analysis (n=7460)

Excluded- prisoners in an 
insecure environment 

(n=99)

Non-Respondents to 2006 
survey (n=1425)
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From Table 1, we see that there are 1283 missing data from income in 2006, 168 missing 

data from the number of days drinking in the past 30 days, and 279 missing data from the 
number of days drinking at least 5 drinks in the past 30 days. We notice that participants were all 
between the ages of 22 and 26, with an even distribution through this range. As well, half of the 
participants are male. We notice that both of the responses to the drinking questions are skewed, 
with most of the participants answering between 0 and 10 days per month for both questions, but 
with answers all the way up to 30 days per month. Looking at the income, we see that the median 
is $15,000 and the max is $80,471. Since this income variable is skewed greatly, we have 
decided to include it in the model with a log-transform (log(income + 1)).  
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Outcome Data: 

 
There are 184 (of 7460) missing data from the question on depression in 2006. The 

majority of participants answered to being depressed “None of the time” (5199/7460) in the past 
month, and the count of answers decreases in order of the categories “Some of the time” 
(1748/7460), “Most of the time” (269/7460), and “All of the time” (60/7460). We notice a 
general trend of higher mean days drinking and mean days heavy drinking per month for groups 
of participants that answered to with higher categories of depression. However, participants who 
answered “All of the time” have the smallest mean days drinking and mean days heavy drinking 
per month, breaking this general trend. 
 
Main Results: 
 
 We fit an ordinal logistic regression model to the data with days of drinking per month as 
the primary predictor, as described in Statistical Methods. From the primary analysis, we 
estimate that when comparing groups of the same age, sex, and income but that differ in the 
number of days of drinking in the last month by 1 day, the group that drinks more will have 
1.016 times the odds of feeling “more depressed” in the last month (95% CI of 1.007, 1.025). We 
reject the null hypothesis at the 0.025 level that this odds ratio is 1 (p=0.0005). This per-day odds 
ratio corresponds to an odds ratio of 1.083 for groups differing by 5 days of drinking in the last 
month (95% CI of 1.035, 1.131). Below are the estimated odds ratios for the entire model. 
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 We fit an ordinal logistic regression model to the data with days of heavy drinking per 
month as the primary predictor, as described in Statistical Methods. From the secondary analysis, 
we estimate that when comparing groups of the same age, sex, and income but that differ in the 
number of days of heavy drinking in the last month by 1 day, the group that drinks more will 
have 1.040 times the odds of feeling “more depressed” in the last month (95% CI of 1.025, 
1.055). We reject the null hypothesis at the 0.025 level that this odds ratio is 1 (p<0.0001). This 
per-day odds ratio corresponds to an odds ratio of 1.217 for groups differing by 5 days of heavy 
drinking in the last month (95% CI of 1.131, 1.307). Below are the estimated odds ratios for the 
entire model. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Note that for both of the above analyses, feeling “more depressed” is feeling depressed: 
at least some of the time vs none of the time, at least most of the time vs less than most of the 
time, and at least all of the time vs less than all of the time. 
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Discussion: 
 
Assumptions[6]: 
 

Independent Observations: Each observation is a participant’s survey responses from the 
National Longitudinal Survey of Youth (1997). Specifically, only the survey responses from the 
2006 survey are taken. The survey aimed to take a random sample of American youth between 
the ages of 12 and 17 in 1997, and we are only considering one year of survey responses. These 
observations would generally be assumed to be independent, however it should be noted that in 
the survey design they did allow for multiple participants from the same household to be 
surveyed. This could affect the independence of observations, but could not be tested. 
 

Dependent Variable is Ordered: This assumption is not violated, as the dependent variable is 
self-reported depression in the last month, broken down into the categories “None of the Time”, 
“Some of the Time”, “Most of the Time”, and “All of the Time.” Clearly these are ordered 
categories. 
 

Independent Variables are Continuous or Categorical: The independent variables in these 
analyses were age, sex, income, days of drinking in the last month, and days of heavy drinking in 
the last month. Age, income, and the drinking variables are all continuous while sex is binary 
(categorical). Therefore, this assumption is not violated. 
 

No Multi-Collinearity: The plots below looks at the correlations between each of the 
independent variables in the primary and secondary analyses. We see that none of the 
independent variables appear to be highly correlated with each other. The highest correlation 
between any two independent variables is between sex and days of drinking in the last month, 
but the correlation is only 0.164 in the primary and 0.183 in the secondary analysis. Therefore, 
the assumption of no multi-collinearity does not seem to be violated. As well, we present the 
variance inflation factors (VIF) for both the primary and secondary analyses. In both models, the 
VIF for the covariates are just over 1, indicating very little multicollinearity. 
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Linearity of Log-Odds: Ordinal logistic regression models assume linearity of 

independent variable and log odds. We have plotted the fitted log-odds of depression 
against the continuous independent variables of age in 2006, log income in 2006, and 
days of drinking / days of heavy drinking for both the primary and secondary analyses. 
We see that the fitted log odds and the continuous independent variables appear to have a 
fairly linear relationship in both the primary and secondary analyses. Therefore, it is fair 
to assume that this assumption is not violated. 
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Proportional Odds Assumption: One of the key assumptions underlying the ordinal logisitic 

regression models fit is the proportional odds assumption. It assumes that comparing groups that 
differ in the number of days of drinking in the last month by 1 (or differ in the number of days of 
heavy drinking in the last month by 1), our estimated odds ratio is constant across all categories 
of depression. In order to test this assumption, we first performed a Brant test[5]. In the primary 
analysis, we reject the null hyptothesis that the proportional odds assumption holds (p<0.001). In 
the secondary analysis, we reject the null hypothesis that the proportional odds assumption holds 
(p<0.001). In order to further visualize the violation of this assumption, we have fit binary 
logistic regression models at each of the depression category cutpoints for both the primary and 
secondary analyses. Below are plots showing the predicted log odds of depression from the 
models against the days of drinking per month (for the primary analysis) and against the days of 
heavy drinking per month (for the secondary analysis). It appears that in both analyses, the 
binary logistic regression model fit using depression greater than or equal to “All of the time” as 
the cutpoint produces a slope estimate that is inconsistent with the models from the other two 
cutpoints. These plots indicate that the major violation in the proportional odds assumption is 
due to observations that had depression “All of the Time” in the last month. We argue that since 
only 60 out of 7460 participants had depression “All of the Time” in the last month, we should 
not entirely discount the estimates produced from the ordinal logisitic regression models. Both 
the primary and secondary analyses provide meaningful insight into the general relationship 
between alcohol use and depression.  
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Large Sample Size: In this analysis, our sample size is 7460 participants. As well, we have 4 
independent variables in both the primary and secondary analyses. We note that the least 
frequent outcome of our dependent variable is feeling depressed “All of the Time” in the last 
month, which was observed 60 times. Since we have greater than 10 observations of this least 
frequent outcome per independent variable included, our sample size should be large enough for 
valid inference using these ordinal logistic regression models. 
 
 
Limitations:  
 

Missing data bias: Missing data in the outcome depression question could lead to bias in the 
estimated association if there was a systematic difference between the participants who were 
included in the analysis and those who did not answer the question on depression. It is very 
possible that on average, the participants who chose not to answer the question on depression had 
higher levels of depression in the last month than participants who did answer the question. From 
Table 2, we see that there were 184 (2.5%) participants who did not select a category in the 
question on depression. We notice that these participants had a mean number of days drinking 
per month of 2.85 and a mean number of days heavy drinking per month of 0.76. The 
participants that did answer the depression question had a mean number of days drinking per 
month of 4.76 and a mean number of days heavy drinking per month of 1.69. These differences 
are a concern, and could make our estimated association between depression and drinking falsely 
high if the participants who chose not to answer in reality had higher depression levels as well as 
these lower levels of drinking. This concern is somewhat eased by the fact that only 2.5% of the 
participants chose not to respond for the outcome variable. 
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Time of Year of questionnaire response: The time of year when participants were surveyed 

could be an unmeasured confounder in this analysis. This is because the time of year could 
impact the drinking levels as well as the feelings of depression for participants. Ideally we would 
adjust for the time of year when participants answered the survey, however this information was 
not recorded. 

 
Selection bias: The survey attempted to obtain a representative sample from the target 

population. However, bias could still arise in selecting participants for the survey, as well as in 
the respondents who were able to be contacted for the survey each year (specifically for 2006 in 
this analysis). The National Longitudinal Survey of Youth (1997) performed stratified multistage 
area probability sampling, which attempted to obtain a representative sample of the target 
population defined by race, income, and region. 
 

Self-report bias: Self-report bias including social desirability bias[3] could have an impact on 
the results from this study. Due to the self-reporting nature of the questionnaire, it is very likely 
that the levels of alcohol use[3a] as well as the levels of depression[3b] are underreported due to 
social desirability bias. Since both of these variables could be underreported, it is not clear how 
the estimate of the association between depression and alcohol use would be affected. It is also 
not possible to account for this bias in the analyses. 
 

Recall bias: Recall bias[4] can be a major limitation in survey studies. However, the survey 
questions chosen to be used in the analysis eliminate some of the recall bias by asking 
participants to answers question about information “in the last 30 days”. This fairly short and 
recent time period for questions surrounding alcohol use and depression limit the recall bias 
somewhat. 
 
Key Results: 
 
 From this study, we found an overall weak positive association between self-reported 
feelings of depression in the past month and the number of days of drinking in the past month in 
American young adults between the ages of 22 to 26, after adjusting for age, sex, and income. 
We also found a slightly stronger positive association between self-reported feelings of 
depression in the past month and the number of days of drinking at least 5 drinks in the past 
month in American young adults between the ages of 22 to 26, after adjusting for age, sex, and 
income. It should be noted that there were some limitations in the analysis including potential 
missing data bias, as well as selection bias and social desirability bias through the survey design. 
As well, we found that the proportional odds assumption used in the ordinal logistic regression 
models was violated, especially due to the observations with the highest levels of depression. 
The study still provides meaningful insights into the overall positive associations between self-
reported feelings of depression and levels of drinking in the past month in American young 
adults, while keeping in mind that this association may not be generalizable to individuals with 
higher levels of depression. 
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Statistical Software: 
 
 All of the analyses were carried out using R version 4.0.2. The ordinal logistic regression 
model was fit using the polr function2 from the MASS package in R.  The Brant test concerning 
the proportional odds assumption was performed using the brant function[5b] from the brant 
package in R. 
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