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Abstract

Education has been conceptualized as a causal factor leading to emotional well-being. However, 

it is also possible that some of the effect of education may be due to selection factors. Analyzing 

data from the National Longitudinal Study of Adolescent to Adult Health (n = 10,908), we 

asked: to what extent does educational attainment increase emotional well-being once stable 

observed and unobserved individual characteristics are accounted for? Findings from fixed effects 

models showed that attaining a college degree was associated with greater emotional well-being. 

However, interactions with gender indicate that the positive association with emotional well-being 

is primarily for women, although a small negative association between completing college and 

depressive affect was found for men. These findings point to unmeasured confounding factors 

as motivating some of the association between educational attainment and emotional well-being 

among adolescents and adults.
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1. Introduction

Social class disparities in physical and mental health have been well-established in the 

research literature (Kessler et al., 1994; Link and Phelan, 1995; Miech et al., 1999; Ross 

and Wu, 1995). More highly educated individuals report better health (Bauldry, 2014, Ross 

and Wu, 1995), lower rates of impairment and disability (Schoeni et al., 2001), lower risk 

of premature death (Lleras-Muney, 2005); and lower rates of depression (Gaydosh et al., 
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2018; Miech, 2000). The positive association between education and health is not surprising; 

there is good reason to expect that more education leads to better physical and mental health 

outcomes. Indeed, several theories have been drawn on to explain the positive association 

between education and health. In their review essay, Zajacova and Lawrence (2018) identify 

three prominent theories in the literature: Fundamental Cause Theory (Link and Phelan, 

1995), Human Capital Theory (Becker, 2009), and the Credentialing Perspective (Collins, 

1979; Spence, 1973). According to Fundamental Cause Theory (Link and Phelan, 1995), 

education is a fundamental cause of health because it provides access to health-enhancing 

resources like a higher income, better health care, access to healthier foods, and a healthier 

lifestyle. Human Capital Theory (Becker, 2009) conceptualizes education as an investment 

that yields returns to the individual including greater abilities, skills, and resources, which 

can produce better health. Scholars have argued that education produces greater personal 

control (Mirowsky and Ross, 2015) and reduces risk taking (Mirowsky and Ross, 1998) 

which are associated with better physical and mental health. Finally, the Credentialing 

Perspective emphasizes that educational credentials signal one’s skills and abilities and 

connects the social and economic returns to these credentials with better health (Collins, 

1979; Spence, 1973). For all of these reasons, the positive association between education 

and general health is not often questioned.

However, in the study of education and mental health, it is unclear to what extent education 

increases emotional well-being (causal) and to what extent either individuals with greater 

emotional well-being pursue more education (selection) or the association is attributable 

to unmeasured family background, genetic, and personality characteristics (confounding). 

Some scholars find that both selection and causation play a role in linking educational 

attainment and mental health outcomes (Miech et al., 1999; Zheng, 2017), while others find 

no association between education and mental health once selection is accounted for (Halpern 

et al. 2016). Untangling these explanations will add conceptual clarity to models of the 

socio-economic determinants of mental health and will shed light on the utility of proposed 

interventions in education as a means of improving mental health outcomes.

In this paper, we analyze panel data from adolescents and adults as they transition from 

high school into adulthood, allowing us to track changes in reported emotional well-being 

with the completion of different levels of education. High levels of positive affect, or 

positive feelings, are one dimension of emotional well-being along with low levels of 

negative affect and high life satisfaction (Diener, 1984). Our analysis focuses on happiness 

and depressive affect as key dimensions of emotional well-being. We employ individual 

fixed effects models in order to determine how emotional well-being changes with the 

completion of one’s schooling, net of the unmeasured time-invariant factors that have biased 

other analyses. We also investigate how the association between educational attainment and 

well-being varies by gender, based on past research pointing to the greater mental health 

benefits for women (Ross et al., 2006). We find that, although education is associated with 

greater well-being for women, the evidence for men is mixed.
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2. Education and mental health

The positive association between education and mental health is well-established in the 

literature (Andersson, 2018; Bauldry, 2015; Gaydosh et al., 2018; McFarland and Wagner, 

2015; Miech, 2000; Quesnel-Vallée and Taylor, 2012; Vable et al., 2018). Most of the 

literature examining the association between education and mental health has focused on 

depression (Bauldry, 2015; Gaydosh et al., 2018; McFarland and Wagner, 2015; Miech, 

2000; Schaan, 2014; Quesnel-Vallée and Taylor, 2012; Zheng, 2017; but see Andersson, 

2018; Wood et al., 2017 as notable exceptions), but analyses of both mental health problems 

and flourishing are needed to fully understand the consequences of educational attainment 

on mental health outcomes. Indeed, the World Health Organization defines health as “a state 

of complete physical, mental and social well-being and not merely the absence of disease 

or infirmity” (International Health Conference 2002). As Andersson (2018, p. 2) points out: 

“positive well-being indicators remain a notable oversight” in the study of the returns to 

higher education.

There are several potential mechanisms specifically linking higher education and better 

mental health outcomes (Zajacova and Lawrence, 2018). Higher educational attainment 

leads to higher paid jobs with more autonomy and creativity and these types of jobs are 

associated with more happiness (Delhey, 2010). Higher education also provides access to 

psychosocial and cognitive resources that protect against stress and improve mental health 

(Becker, 2009; DiMaggio, 1987; Hayward et al., 2015; McFarland and Wagner, 2015; 

Mirowsky and Ross, 1998). In particular, higher education is associated with stronger social 

ties and with greater sense of control which may make it easier to deal with life’s stressors 

and to adopt a healthy lifestyle (McFarland and Wagner, 2015; Mirowsky and Ross, 2003).

2.1. Is the relationship between education and emotional well-being causal?

In the literature on education and physical and mental health, the relationship between 

educational attainment and health outcomes is often conceptualized as causal. For example, 

policy implications based on the empirical literature linking education and mental health 

include a call for greater investment in educational opportunities as a means of improving 

adult mental health (see, e.g., Quesnel-Vallée and Taylor, 2012). However, disagreement 

exists in the literature regarding whether or not the effects of education on emotional 

well-being are indeed causal (see, e.g., Halpern-Manners et al. 2016).

Some critics have pointed out that many studies analyze the association between educational 

attainment and mental health later in life, after education is completed, and do not include 

measures of mental health at younger ages (Dolan et al., 2008). This may mean that the 

direction of causality is reversed, with individuals with lower levels of emotional well-being 

less likely to complete higher education. Indeed, Miech et al. (1999) investigated the role 

of selection and causation in their prospective study of educational attainment and mental 

health during the transition to adulthood. They found that although selection factors do not 

explain the association between educational attainment and anxiety or depression, they do 

play an important role in the association between education and externalizing disorders. 

Moreover, Lynch & von Hippel (2016) argue the well-documented causal effect of education 

on health occurs in adulthood or in later life, when education has been completed and the 
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returns from education start playing an important role in promoting health. However, earlier 

in life when individuals are still completing their education, both causation and selection 

might both play a role in shaping health outcomes. Based on this logic, adolescence and 

early adulthood is a critical period in which to examine selection in the association between 

education and emotional well-being.

Other scholars argue that the positive effects of education on emotional well-being found 

in previous studies are subject to omitted variable bias (Duke and Macmillan, 2016) and 

that selection effects account for much of the purported association (Amin et al., 2015; 

Behrman et al., 2011; Zheng, 2017; Halpern-Manners et al. 2016). It is possible that 

completing higher levels of education does not actually cause individuals to experience 

better mental health outcomes but rather that the association is spurious and attributable to 

factors that both increase an individual’s likelihood of attaining higher levels of education 

and better mental health. In particular, childhood socio-economic status, child cognitive and 

non-cognitive abilities, personality characteristics, health problems, early life trauma and 

home environment, and genetic predispositions all potentially influence both an individual’s 

educational attainment and their well-being in adulthood (Fujiwara and Kawachi, 2009; 

Hayward et al., 2015; Gottfredson and Deary, 2004; McFarland and Wagner, 2015; Zheng, 

2017). If selection factors are indeed responsible for some of the association between 

educational attainment and emotional well-being, then this association should diminish or 

even disappear once those selection factors are accounted for.

A variety of statistical models have been used to assess the extent to which the association 

between educational attainment and mental health is causal. Many studies have used 

regression analysis with controls for family background characteristics to account for 

selection factors. However, as Lynch and von Hippel (2016, p.25) conclude in their study 

of education and self-rated health, “Since studies that rely only on covariates do not control 

fully for selection, they likely overestimate the causal effect of education on health.” This is 

potentially also true for similar investigations of education and mental health. Other studies 

have tried to address selection factors more directly by using twin fixed effects designs 

(Halpern-Manners et al. 2016; McFarland and Wagner, 2015), propensity score models 

(Bauldry, 2015; Zheng, 2017), and structural equation models (Quesnel-Vallée and Taylor, 

2012; Wood et al., 2017).

The methods used to investigate the role played by selection factors have strengths and 

weaknesses in evaluating to what extent the association between educational attainment 

and emotional well-being is causal. Twin fixed effects studies leverage differences between 

identical twins in educational attainment to investigate this question (Halpern-Manners et al. 

2016; McFarland et al., 2016). In these studies, differences in genes or home environment 

are essentially held constant because identical twins share the same genotype and are raised 

in the same home context. However, unmeasured differences in environment, personality 

characteristics, etc. could still bias the estimated association between educational attainment 

and emotional well-being in twin fixed effects designs. Propensity score matching has 

also been used to determine how the association between higher education and mental 

health varies by one’s propensity to complete college (Bauldry, 2015; Zheng, 2017). These 

models account for a wide range of background characteristics that are hypothesized to 
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both increase the likelihood of college completion and good mental health. One drawback 

of this approach is that the propensity score model is only as powerful as the measured 

characteristics included in the model. Unmeasured differences in genetic predispositions 

or personality characteristics still have the potential to bias model results. The structural 

equation models that have been used to estimate the association between educational 

attainment and health (see e.g., Quesnel-Vallée and Taylor, 2012; Wood et al., 2017) offer 

the advantage of using a full information maximum likelihood approach to handle missing 

data and allow for the estimation of group differences in the pathways linking education and 

health outcomes. However, the applications of these models in the literature on education 

and mental health do not control for unobserved sources of heterogeneity in the population 

and may still be subject to selection effects.

2.2. Gender, education, and emotional well-being

One additional question that has received limited attention is how the association between 

educational attainment and emotional well-being varies by gender. It is well-established 

in the research literature that women report more depressive symptoms and less frequent 

positive emotions than men (Rosenfield and Mouzon, 2013; Simon, 2014) and that 

adolescent girls report higher levels of depressive symptoms than adolescent boys (Adkins 

et al., 2009; Galambos et al., 2004; Hankin et al., 1998; Petersen et al., 1991). There are 

several proposed explanations for this gender difference. The exposure hypothesis (Thoits, 

1986) identifies how adult men and women’s different exposure to stressors as a result of the 

social roles they fill could account for gender differences in emotional well-being. Among 

adolescents, more focus has been placed on the stresses associated with early puberty (Ge 

et al., 2001), or exposure to abuse and harassment (Nolen-Hoeksema and Girgus, 1994) that 

are disproportionately borne by adolescent girls.

A second hypothesis is that adult women are more vulnerable to the mental health 

effects of stress as a function of their disadvantaged social position. Men experience more 

frequent positive emotion due to their greater status and power in U.S. society whereas 

women’s relatively disadvantaged social position makes them more vulnerable to stress. In 

explaining the gender gap in emotional well-being among adolescents, it is possible that 

adolescent boys’ relatively more advantaged social position could help explain their better 

mental health outcomes. Support for this hypothesis is mixed, however, with some studies 

finding greater vulnerability to stress among women only for stress related to caregiving 

activities (Simon, 2020). Instead, the gendered response hypothesis receives somewhat more 

support. According to this hypothesis, adult women and adolescent girls react to stressors 

with internalizing behaviors while adult men and adolescent boys more often react with 

externalizing behaviors (Adkins et al., 2009). These differences in reaction to stress by 

gender may be attributable to gender differences in self schema (Rosenfield, et al., 2005) 

or to emotion norms in the U.S. which prescribe appropriate emotional reactions based on 

gender (Simon, 2020).

What remains unclear, however, is the extent to which educational attainment may play 

a different role in influencing the trajectories of emotional well-being for young men 

and women. Ross et al. (2006) found that higher levels of education are more strongly 
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associated with a reduction in depression for women than men. Bayard et al. (2014) found 

that educational attainment is positively associated with women’s self-esteem, while no 

relationship was found with men’s self-esteem. Similarly, Samuel (2014) found that young 

women are more likely to experience positive effects of educational success on emotional 

well-being and Muñoz and Santos-Lozada (2021) found that completing some college 

protected women against feeling sad. It may be the case that women are more dependent 

on educational attainment for well-being (Ross et al., 2006). As Ross and Mirowsky 

(2006, p. 1402) explain: “The absence of alternative resources means women are especially 

dependent on education for well-being. Women with low levels of education will suffer 

more psychologically than will men for the very reason that they have fewer alternative 

resources to call on.”

3. The present study

In this study, we focus our analyses on two components of emotional well-being –happiness 

and depressive affect. Depressive affect refers to the negative feelings (i.e. feeling sad, 

depressed or blue) measured with items from the Center for Epidemiological Studies 

Depression (CES-D) scale. We analyze both happiness and depressive affect because there 

is the possibility that education may affect these two dimensions of well-being differently. 

For example, it is possible that higher education may reduce depressive affect due to the 

financial stability associated with higher education, but not increase happiness.

Our research specifically analyzes the link between education and emotional well-being in 

adolescence and adulthood. We ask: to what extent does educational attainment increase 

emotional well-being? We propose competing hypotheses regarding the association between 

education and well-being. On the one hand, it is possible that, consistent with many 

previous studies, education is positively associated with well-being, even after accounting 

for selection factors.

Hypothesis 1. Even after accounting for selection factors, the strong, positive association 

between education and emotional well-being persists.

On the other hand, it is possible that the positive association between education and 

emotional well-being will disappear or decrease significantly in models which compare 

individuals to themselves over time, controlling for individual background characteristics. In 

our second hypothesis, we predict that attaining more education will not in fact result in a 

large boost of emotional well-being for individuals in models which compare individuals to 

themselves over time because this positive effect of education is largely capturing between-

individual differences in background, motivation and resources.

Hypothesis 2. The strong positive association between education and emotional well-being 

is greatly reduced or eliminated once differences between individuals in social and economic 

background are accounted for.

Our final hypothesis draws on the literature investigating the gender gap in mental health 

in adolescence and early adulthood and predicts that women will benefit more from 

educational attainment than young men in their mental health outcomes.
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Hypothesis 3. The association between education and emotional well-being will be 

positively moderated by female gender.

4. Materials and methods

4.1. Data

We analyze data from four waves of the National Longitudinal Study of Adolescent to Adult 

Health (Add Health) (Harris et al., 2009). These data follow a nationally representative 

sample of students in grades 7–12 from 1994 to 2018 (when the respondents were age 

33–43). In Wave I, 20,745 adolescents in grades 7–12 completed an in-home interview 

and by Wave V, 12,300 adults age 33–43 remained in this sample. We analyze data from 

waves I, III, IV and V in this paper.1 The intervening waves were collected when the 

respondents were ages 18–27 (Wave III), and when they were ages 24–33 (Wave IV). 

While the measures of depressive affect were asked in all four waves, the measure of 

happiness was not asked in Wave III, thus we draw data from three waves for the models 

with happiness as the dependent variable and four waves for the models with depressive 

affect as the dependent variable. Among the 20,745 adolescents in the original sample, we 

exclude adolescents who have a missing value on the longitudinal survey weight (n = 9931), 

yielding an analytic sample of 10,914 adolescents. Among those 10,914 adolescents, all 

the respondents have valid information on at least two waves for the dependent variables; 

6 respondents have missing values on two or more waves of the time-varying measure of 

educational attainment. This yields an analytic sample with 10,908 respondents and 32,636 

person-wave observations for happiness models and 42,044 for depressive affect models. 

All analyses are adjusted using the longitudinal survey weight provided by Add Health to 

account for the complex sampling design.

We conducted multiple imputation using chained equations (MICE) to address missingness 

(Young and Johnson, 2015), and obtained a balanced panel for all subjects on all four waves. 

We first reshaped the longitudinal data into wide format and then imputed the reshaped 

data ten times using mi impute chained syntax in Stata 16. The registered imputed variables 

include happiness, depressive affect, years of schooling, self-rated health, age, sex, race and 

ethnicity, family SES, and primary sampling unit for the in-school surveys. Linear regression 

models were used to impute years of schooling and age. Following the multiple imputation, 
then deletion (MID) strategy from von Hippel (2007), we included happiness and depressive 

affect to impute independent variables, but excluded the imputed outcome variables from the 

analyses.

Because we use the longitudinal sampling weight provided by Add Health to address 

attrition bias, we only included participants who have valid values for this sampling weight 

variable (N = 10,908). Thus, about 50% of participants contribute to the analysis from the 

original sample at baseline (N = 20,745). We conducted T-tests and Chi-squared tests to 

check whether the individuals who were included in our analytical sample were significantly 

different from those who were not. We found adolescents in the analytic sample report lower 

levels of depressive affect at Waves 1, 3, and 4 and are happier at Waves 1 and 4 than those 

1We excluded Wave II data because adolescents who were in 12th grade in Wave I were largely excluded from Wave II data collection.
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who were excluded. Moreover, male respondents, individuals with lower levels of completed 

education, and individuals from disadvantaged background are more likely to be lost in 

follow-up. To address attrition and selection bias, we adjusted for the sampling weight in the 

analysis, which has been found to be an effective way to address attrition and selection bias 

(Lewin et al., 2018).

4.2. Measures

Happiness.—The happiness outcome variable is measured by a single item asking the 

respondent how often they felt happy in the past week. In Waves I, IV, and V, respondents 

were asked, How often was the following true during the past week?: Feel happy? The 

response ranges from 0 (never or rarely) to 3 (most of the time or all of the time).2

Depressive affect.—The outcome variable of depressive affect is assessed with the three 

items from the CES-D scale that have been used in past research as indicators of depressive 

affect and that were available at all four waves (Sheehan et al., 1995). Respondents were 

asked, how often was the following true during the past week? You felt that you could not 
shake off the blues, even with help from your family and your friends3; You felt depressed; 
You felt sad. The depressive affect scale is created by dividing the sum of the individual 

measures of depressive affect in the past week by the number of items included (αwave I = 

0.80; αwave III = 0.82; αwave IV = 0.82; αwave V = 0.85).4

Time-varying respondent characteristics.—Age and educational attainment are 

included as time-varying independent variables. Age is included as a control for 

developmental changes that may be associated with fluctuating emotional well-being as 

respondents move through adolescence and into adulthood. Age-squared is included to 

capture non-linearities in the association between age and emotional well-being. Educational 
attainment is a categorical variable that we recoded as measured with four categories of 

different levels of education achieved at each wave: less than high school, high school, some 
college, college degree or more, with less than high school as the reference group. These 

variables allow us to capture non-linearity in the association between educational attainment 

and well-being. However, we also test an alternative specification of educational attainment 

measured by years of schooling completed. Those results are reported in the Appendix.

Time invariant respondent characteristics.—Measures of the respondent’s gender, 

race and ethnicity (non-Hispanic White, non-Hispanic Black, non-Hispanic other, and 
Hispanic), and family SES are included in the random effects models. Family SES is 

measured by Wave I respondent and parent reports of mothers’ and fathers’ education 

and occupation. To reduce missingness, we cross-checked parents’ reported education and 

occupation in both the in-home and in-school surveys. We calculate mothers’ SES (1–10) 

2At Wave V, the variable was measured from 1 (never or rarely) to 4 (most of the time or all of the time) but was recoded to be 
consistent with the other waves of data.
3This is slightly different than the standard measure used in the CES-D which asks how often “You felt that you could not shake off 
the blues.” “Even with help from your family and friends” is added in the Add Health version.
4We selected these measures of happiness and depressive affect based on Sheehan et al.’s (1995) factor analysis showing that the 
measure of happiness and the three measures of depressive affect load onto different underlying factors (for positive affect and 
depressive affect). We were limited in the measures available because not all items from the CES-D were asked in every wave of Add 
Health.
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by combining mothers’ educational attainment (1–5) and occupational prestige (1–5). We 

replicated this to get fathers’ SES. The measure of family SES is based on the maximum 

value of either parent’s SES, ranging from one to ten. This coding strategy has been widely 

used in previous studies (e.g., Ford et al., 1999; Dennison, 2016). This measure of family 

SES is preferred over measures of income because it is more stable over time than income 

measures and has fewer missing reports.

4.3. Analytic approach

We start by using simple descriptive statistics to demonstrate the role of selection in 

explaining the association between educational attainment and well-being (Table 1). Then, 

taking advantage of the longitudinal nature of the Add Health dataset, this research uses 

random effects and fixed effects models, two common modeling strategies for dealing 

with panel data (Halaby, 2004; Vaisey and Miles, 2017). The difference between random 

effects and fixed effects models lies in the assumptions they make about unobserved time-

invariant, person-specific characteristics (e.g., genes, personality). Random effects models 

assume that the observed predictors in the model are not correlated with those unmeasured 

time-invariant factors and fixed effects models allow them to be correlated. Random effects 

models have the advantage of estimating the effects of time-invariant predictors that matter 

to sociologists (e.g., race, gender, social background) and have the potential to identify 

unobserved heterogeneity (Halaby, 2004). However, identifying unobserved heterogeneity 

is not equivalent to addressing this problem, thus fixed effects models are preferable as 

they account for both observed and unobserved time-invariant factors (Vaisey and Miles, 

2017). In our study, the first step in the analysis is to replicate the analytic approach of 

many past studies by comparing emotional well-being across individuals with different 

levels of education in a random effects model (Table 2). Then, as a comparison, we estimate 

a fixed effects model to see how the coefficients for educational attainment differ when 

comparisons are made within individuals over time(Table 3). These models provide a test 

of the hypothesis that the positive association between educational attainment and emotional 

well-being found in many past studies will be present in the random effects but absent or 

substantially diminished in the fixed effects model.

Both the fixed effects and random effects models take the following form:

yit = μt + βxit + γzi + αi + εit

In both the fixed effects and random effects models, yit is the time-varying measure of 

emotional well-being (indicated by either depressive affect or happiness) for individual i at 

time t, μt is an intercept, β and γ are vectors of coefficients, xit is a vector of time-varying 

variables, zi is a vector of time-invariant variables, and εit is a random error term (Allison, 

2018). The difference between the two models is that in the random effects model, αi is a set 

of random variables that capture unobserved heterogeneity between individuals, but in the 

fixed effects model, αi is a set of fixed constants, one for each individual (Allison, 2018). 

One additional note is that in the fixed effects model specification, αi and zi are perfectly 

collinear and therefore the effects of zi are not estimated.
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4.4. Sensitivity analysis

In addition to the models described above, we also estimated our models (1) using a 

continuous measure of years of schooling completed, (2) using dichotomized measures 

of our dependent variables, (3) without sample weights, and (4) with lagged measures 

of educational attainment as sensitivity analyses for our main findings. The fixed effects 

models with measures of educational attainment lagged by one wave allow us to more 

clearly establish the time ordering of education and well-being. The results of our sensitivity 

analyses are reported in the Appendix.

5. Results

Our first step was to examine how educational attainment varies by age in our sample (Fig. 

1). While 100% of 11–14 year olds in the data have less than a high school degree, only 

3.0% of 39–43 year olds do. Similarly, the proportion of respondents with a college degree 

or more increases from 5.2% of 19–22 year olds to 40.0% of 39–43 year olds. It is this 

variation in educational attainment across waves that allows us to estimate the within-person 

effects of education on well-being. Next, we graphed the changes in average happiness and 

depressive affect across age categories by educational attainment at Wave V (Fig. 2). This 

figure shows that from early adolescence through middle age, those who eventually earn 

a college degree or more report higher levels of happiness and lower levels of depressive 

affect. This is the first descriptive piece of evidence suggesting that the association between 

education and well-being is not entirely causal. Indeed, those individuals who go on to attain 

higher levels of education report greater well-being well before they even finish high school.

Table 1 shows the sample-weight adjusted descriptive statistics for the sample (with missing 

data imputed using multiple imputation). We report descriptive statistics separately by 

whether or not the respondent completed college by Wave V as well as for the whole 

sample. Although there is not much change across waves in overall happiness, these 

averages mask significant variation in the sample, specifically among those who did and 

those who did not complete a college degree or more by Wave V. This reinforces what 

we show in Fig. 2: there are differences in reported well-being among those who go on to 

achieve a college degree or more even before they complete their schooling (i.e., in Wave 

I). While average happiness levels range from 2 to 2.1 across all three waves for those who 

did not complete college by Wave V, averages fluctuate from 2.1 to 2.3 for those who did 

complete college. The differences in average happiness by wave between those who did and 

did not complete college by Wave V are statistically significant, which indicates that there 

are measurable differences in the reported happiness of these groups even before they finish 

their schooling. For depressive affect, averages among those who did not complete college 

by Wave V range from 0.4 in Wave II to 0.6 in Wave I. Those who did complete college by 

Wave V report lower levels of depressive affect overall, ranging from a low of 0.3 at Wave 

IV to a high of 0.4 at Wave I. The differences in average depressive affect by wave between 

those who did and did not complete college by Wave V are also statistically significant, 

again indicating measurable differences between these groups in depressive affect long 

before their schooling is completed.
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Several statistically significant differences emerge between those who completed college by 

Wave V and those who did not. The college graduates have, on average, a higher family 

SES (7.4 versus 5.5 on a 10-point scale). College graduates are also more likely to be white 

(59.8% versus 54.1%) and female (62.4% versus 53.9%) compared with those with less 

than a college degree. Together, these descriptive findings show that there are measurable 

differences in the characteristics of those who go on to attain higher levels of education 

and those who do not that need to be accounted for in analyzing the relationships between 

educational attainment and emotional well-being. These descriptive results provide initial 

support for hypothesis 2.

In Table 2, we estimated a random effects model of the associations among time-varying 

measures of educational degree completed and emotional well-being. These models provide 

a baseline estimate of the effect of educational attainment on well-being. Time-invariant 

controls for gender, race and ethnicity, and family of origin SES are included in the models. 

As in many other between-person analyses, we find that the attainment of higher degrees 

is associated with greater reported happiness and decreased depressive affect. Attaining a 

college degree or more (compared to finishing less than high school) is associated with a 

0.3 point boost in happiness (on a 4 point scale) and 0.2 points (on a 4 point scale) lower 

depressive affect.

In models 2A and 2B, we added an interaction between degree attained and gender. In these 

models, the attainment of a college degree or more continues to be associated with greater 

well-being, but this effect is magnified for women. Moreover, completing some college 

or a high school degree is also more strongly associated with reduced depressive affect 

for women compared to men, but no statistically significant gender interaction with some 

college or high school was found in the model for happiness.

In Table 3, we report the fixed effects models of the associations among time-varying 

measures of educational attainment and emotional well-being (Models 1A and 1B). The 

fixed effects coefficients for the measures of educational attainment “control” for the 

effect of all stable measured and unmeasured individual and family characteristics that 

may otherwise be biasing the estimated association between educational attainment and 

emotional well-being. A Wald test supports the use of a fixed effects model over the 

random effects model for this analysis. Model 1A shows that the positive within-person 

effect of educational attainment on happiness persists but is reduced in size, compared to 

the random effects estimates. For example, the coefficient for completing college or more 

from the random effects model in Table 2 is reduced by about 50%. Similarly, the negative 

association between completing college or more and depressive affect is weakened by about 

50% in Table 3 (Model 1B). There is also a reduction in the coefficients for completing 

some college (by 23% in Model 1A and 50% in Model 1B) and high school (by 25% in 

Models 1A and 50% in Model 1B) in the fixed effects models. Age and age-squared do not 

reach statistical significance in either model.

This provides some additional support for our second hypothesis that the positive 

association between education and emotional well-being found in many studies is at least 

in part attributable to selection factors (and challenges hypothesis 1). Although a positive 
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association between educational attainment and well-being persists in the fixed effects 

models, the size of the coefficients is reduced considerably. Completing college for example, 

is associated with about 0.14 point greater happiness and 0.11 point lower depressive 

symptoms in the fixed effects models.

Next, we investigated to what extent the association between educational attainment and 

emotional well-being varies by gender. In Models 2A and 2B we added interactions between 

educational attainment and gender to test the prediction of hypothesis 3 that female gender 

would positively moderate the association between educational attainment and well-being. 

We found evidence in support of this hypothesis. The interaction between female gender 

and completing a college degree or more was positive and statistically significant in the 

model for happiness and negative and statistically significant in the model for depressive 

affect. The main effect of college in the model for depressive affect is nearly cut in half but 

remains statistically significant whereas the main effect of college is no longer statistically 

significant in the model for happiness. To help with interpreting these interactions, Fig. 3 

presents the predictive margins of well-being at different levels of educational attainment 

and for men and women, adjusted for age and age-squared. This figure makes clear the 

different association between educational attainment and well-being for men and for women. 

In particular, women have higher expected happiness when they have completed a college 

degree (2.19) than men do (2.11) and lower expected depressive affect (0.34 versus 0.44). In 

fact, men with a college degree have lower expected happiness than men with some college 

(2.16) or a high school degree (2.15). Men have somewhat lower expected depressive affect 

when they complete college (0.44) compared to some college (0.45), a high school degree 

(0.47), or less than high school (0.49), but the difference across educational groups is 

smaller than for women (0.34 with a college degree, 0.39 some college, 0.42 high school 

degree, 0.49 less than high school). These models provide support for hypothesis 3, given 

the significant gender interaction in the models for depressive affect and happiness.

5.1. Sensitivity analysis

To further test how sensitive these model results are to the model specification, several 

additional analyses were conducted. First, the random effects and fixed effects models were 

estimated using a measure of years of schooling completed (Table A1). The random effects 

models are substantively similar to those presented in Table 2. In the fixed effects models, 

the main effect of schooling does not reach statistical significance (in either model 1A or 

1B) and the interaction with female is negative and statistically significant in the model for 

depressive affect (Model 2B), but does not reach statistical significance in the model for 

happiness (Model 2A). We also tested our fixed effects models using dichotomous measures 

of happiness and depressive affect as the dependent variables, but the substantive findings 

remain largely unchanged (model results not reported). Next, the fixed effects models were 

re-estimated without applying sample weights (Table A2) to test how the sample weights 

may be impacting our results. The model results are substantively the same as the weighted 

models, with one exception. The main effect of college is not statistically significant in 

Model 2B. This suggests there is no statistically significant association between completing 

college and depressive affect for men. Finally, the fixed effects models were re-specified 

to include a lagged measure of educational attainment (lagged by one wave of data), in 
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order to more clearly establish the time-ordering of educational attainment and well-being 

(Table A3). This reduces the number of waves of data for our outcome measure by one. 

For this reason, we chose to include all available waves of data (Waves 1,2,3,4, and 5) in 

this supplementary analysis. In the models for depressive affect (Table A3: Models 1B and 

2B), the lagged measure of completing college or more does not reach statistical significance 

but the interaction between the lagged measure of college completion and female gender is 

negative and statistically significant (as in Table 3). In the models for happiness (Table A3: 

Models 1A and 2A), the measures of educational attainment and the gender interactions do 

not reach statistical significance. These model results provide further evidence challenging a 

strong causal effect of educational attainment on well-being, particularly for men, when the 

temporal ordering of these measures is more clearly established.

6. Discussion

The positive association between education and mental health is well-established in the 

literature, but we find support for the hypothesis that at least some of the association 

between educational attainment and emotional well-being is attributable to unmeasured 

individual characteristics that may be confounded with educational attainment. We first 

reproduce the positive association between educational attainment and well-being found in 

many previous studies. Then, in our fixed effects models, we show that the within-person 

effect of attaining a college degree on emotional well-being is positive but reduced by 50% 

compared to the random effects models, providing some support for the claim that at least 

some of the positive association found in past studies is due to unmeasured differences 

between individuals. Our final models which include an interaction between educational 

attainment and gender add an additional level of complexity to the analysis. In these 

models, we find either a non-significant (for happiness) or small (for depressive affect) 

association between completing a college degree and emotional well-being for men, but 

a positive association for women. This is consistent with past research finding gender 

differences in the association between education and well-being, specifically a more positive 

effect of educational attainment on women’s self-esteem and well-being (Bayard et al., 

2014; Ross et al., 2006; Samuel, 2014). Following resource substitution theory (Ross et al., 

2006), it may be that men’s more advantaged social position provides access to a greater 

reserve of resources to draw on in dealing with stressors and bolstering mental health, 

making educational attainment a more critical resource in achieving emotional well-being 

for women. Other scholars have pointed to the stable public sector jobs in traditionally 

masculine fields that have provided the opportunity for a clear path to adulthood in a time 

when other demographic groups have struggled to find their footing (Silva, 2012). Perhaps 

this qualitative evidence sheds light on why a college degree is relatively less important to 

the emotional well-being of the men in our study.

Overall, we find evidence that, comparing individuals to themselves over time, completing a 

college degree or more is associated with greater emotional well-being for women, but not 

necessarily for men. Men do report somewhat lower levels of depressive affect when they 

complete a college degree compared to less than a high school degree, but the difference 

across these educational groups is much smaller for men (0.05 points) than for women 

(0.14 points on a 4-point scale). We argue that this difference between the findings of 
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previous studies and the fixed effects models reported here is attributable to the fact that 

the effects of education in regression and random effects models are confounded with other 

unmeasured differences among individuals in disposition, resources, childhood context, and 

outlook. Using a fixed effects modeling strategy to compare individuals to themselves over 

time, this well-being premium decreases and, in our final models, applies primarily to 

women. This is consistent with other studies that have investigated the role of selection 

factors in their research on educational attainment and physical health (Behrman et al., 

2011; Lynch and von Hippel, 2016) and mental health (Halpern-Manners et al. 2016). Our 

findings provide additional support for the argument that at least some of the association 

between educational attainment and emotional well-being found in previous analyses could 

be due to unmeasured individual characteristics because the coefficients for educational 

attainment were greatly reduced (some to non-significance), once unmeasured background 

characteristics were accounted for.

7. Limitations

This study has some limitations worth noting. First, as we discussed in the method section, 

attrition and missing values in the longitudinal data could potentially bias our estimates. 

To best address this data limitation, we conducted multiple imputation and adjusted the 

results using survey weights in our analyses, but we think future research is needed using 

other longitudinal data (e.g., NLSY97) with more waves of data and shorter time intervals 

between waves to cross-validate our findings. Second, it is possible that the results of this 

analysis are specific to the birth cohort group reaching adulthood in 2002–2003. This cohort 

group may have been particularly saddled with college debt and the challenges of being a 

young adult during the Great Recession. Future research should investigate to what extent 

subsequent birth cohorts demonstrate a different relationship between education and well-

being. Third, our results shed light on the association between education and well-being 

from adolescence to mid-adulthood. It is possible, however, that the well-being benefits of 

higher education are more clearly established in later life, as Lynch and von Hippel (2016) 

note is the case for physical health. Future research with panel data that follow individuals 

from adolescence to later life would make an important contribution to our understanding of 

how the association between education and well-being varies by life stage.

Finally, important constraints imposed by the data and analysis method must be considered 

in drawing implications from the results. A fixed effects approach holds constant 

unmeasured stable characteristics that may bias the association between educational 

attainment and emotional well-being. This approach also has its limitations however (see 

Hill et al., 2020; Vaisey and Miles, 2017). For example, those adolescents and adults who 

never achieve a high school degree or more are included in our models but do not contribute 

to the within-person education coefficients because their educational attainment does not 

change over the study period. However, only 3% of the sample did not attain at least a high 

school degree by Wave V. Therefore, the results only shed light on the changing levels of 

well-being over time for those who attain at least a high school degree.

In addition, Vaisey and Miles (2017) note that fixed effects models rely on two assumptions: 

(1) that the selection into the level of the predictors is based on unobserved factors 
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rather than on previous values of the outcomes (i.e., treatment selection assumption or 

no-endogenous-selection assumption) and (2) that the underlying time trajectories of the 

outcomes are the same regardless of the values the predictors take (i.e., equal trajectory 

assumption). If the treatment selection assumption is violated, then the estimates of the 

fixed effects models will be biased. Moreover, if the equal trajectory assumption is violated, 

that is, “treated” and “untreated” cases have different underlying time trajectories prior to 

treatment, then the estimates of the fixed effects models will also be biased.

8. Conclusion

These findings shed light on the debate over the role played by education in influencing an 

individual’s emotional well-being. In fixed effects models, completing a college degree or 

more is associated with greater happiness and lower levels of depressive affect for women, 

but the evidence is mixed for men. While a college degree is weakly associated with 

fewer depressive symptoms for men, no statistically significant association was found with 

happiness. This finding raises some questions about the claim that higher education leads 

to better mental health outcomes. It is possible that the mixed findings in the literature 

regarding the association between education and well-being may be due in part to model 

specification and to unexamined variation in the association by social status characteristics 

such as gender.

There are implications that can be drawn from this research to promote emotional well-

being in adolescence and adulthood. This analysis shows that higher levels of education 

are not necessarily associated with greater emotional well-being for men. This finding 

points to the need to further investigate how education may have different implications 

for emotional well-being depending on social status. Other research (see, e.g., Ross et al., 

2006) has similarly found that the greatest benefits of educational attainment accrue to 

those with fewer resources. Future research should investigate the intersection of gender 

and social class in analyzing the effects of educational attainment on emotional well-being 

to better understand who benefits, and who does not, from higher education. Qualitative 

research in particular is needed to help explain why young men may see some reduction 

in depressive affect but do not report greater happiness after completing higher levels 

of education. Moreover, future research should investigate what characteristics of post-

secondary institutions (student debt and time to degree, but also sense of belonging and 

feeling that instructors care about you) are associated with both higher levels of happiness 

and lower levels of depressive affect in adulthood.
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Refer to Web version on PubMed Central for supplementary material.
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Fig. 1. 
Highest degree by age, Add Health (Obs. = 41,750; N = 10,908).
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Fig. 2. 
Average happiness (a, upper) and depressive affect (b, lower), from age 11 to 43, by Wave V 

highest degree completed, Add Health.
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Fig. 3. 
Predictive margins of happiness (a, upper) and depressive affect (b, lower) at different levels 

of education and for men and women, Add Health. “Less than high school” is the reference 

category for the measure of educational attainment in the models.
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Table 2

Sample-weight adjusted random-effects models of happiness and depressive affect on education (obtained 

degree) interacted with gender (Add Health, 1994–2018).

Panel A: Happiness (Obs. = 32,636; N = 10,908) RE Model 1A RE Model 2A

Coef.(s.e.) Coef.(s.e.)

High school 0.150(0.026)*** 0.157(0.034)***

Some college 0.195(0.030)*** 0.196(0.035)***

College 0.271(0.033)*** 0.215(0.039)***

Female 0.031(0.017) 0.008(0.026)

High school X female −0.015(0.042)

Some college X female 0.003(0.037)

College X female 0.107(0.036)**

Age −0.028(0.008)*** −0.029(0.007)***

Age squared 0.0003(0.000)* 0.0003(0.000)*

Race/ethnicity

 non-Hispanic White 0.118(0.031)*** 0.115(0.031)***

 non-Hispanic Black 0.037(0.033) 0.034(0.033)

 Hispanic/Latinx 0.072(0.042) 0.069(0.042)

Family SES 0.018(0.004)*** 0.018(0.004)***

Intercept 2.389(0.095)*** 2.409(0.095)***

Variance of Intercept 0.131 0.131

Variance of Residual 0.518 0.517

ICC 0.203 0.202

Panel B: Depressive Affect (Obs. = 42,044; N = 10,908)
RE Model 1B
Coef.(s.e.)

RE Model 2B
Coef.(s.e.)

High school −0.084(0.017)*** −0.063(0.021)**

Some college −0.147(0.018)*** −0.116(0.022)***

College −0.226(0.021)*** −0.162(0.025)***

Female 0.132(0.011)*** 0.188(0.016)***

High school X female −0.045(0.023)*

Some college X female −0.066(0.022)**

College X female −0.125(0.022)***

Age 0.017(0.005)** 0.017(0.005)**

Age squared −0.0002(0.000)* −0.0002(0.000)*

Race/ethnicity

 non-Hispanic White −0.066(0.024)** −0.064(0.024)**

 non-Hispanic Black −0.005(0.027) −0.003(0.027)

 Hispanic/Latinx −0.052(0.027) −0.051(0.027)
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Panel A: Happiness (Obs. = 32,636; N = 10,908) RE Model 1A RE Model 2A

Coef.(s.e.) Coef.(s.e.)

Family SES −0.014(0.002)*** −0.014(0.002)***

Intercept 0.244(0.062)*** 0.207(0.060)**

Variance of Intercept 0.071 0.071

Variance of Residual 0.256 0.255

ICC 0.218 0.217

Notes: Standard errors in parentheses

*
p < .05

**
p < .01

***
p < .001; two-tailed.

Models in Panel A estimate the effects of education on happiness, and models in Panel B estimate the effects of education on depressive affect. 
All models used data imputed with Multivariate Imputation by Chained Equations (MICE), and adjusted using the longitudinal sampling weight 
provided by Add Health (“gsw145”).

The reference group for education is less than high school.

The reference group for gender is male.

The reference group for race/ethnicity is non-Hispanic other.
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Table 3

Sample-weight adjusted fixed-effects (FE) models of happiness and depressive affect on education (obtained 

degree) interacted with gender.

Panel A: Happiness (Obs. = 32,636; N = 10,908) FE Model 1A FE Model 2A

Coef.(s.e.) Coef.(s.e.)

High school 0.112(0.034)** 0.131(0.045)**

Some college 0.150(0.042)*** 0.145(0.049)**

College 0.136(0.048)** 0.092(0.052)

High school X female −0.039(0.052)

Some college X female 0.013(0.040)

College X female 0.082(0.039)*

Age −0.017(0.010) −0.017(0.010)

Age squared 0.0001(0.000) 0.0001(0.000)

Intercept 2.356(0.113)*** 2.361(0.113)***

Panel B: Depressive Affect (Obs. = 42,044; N = 10,908
FE Model 1B
Coef.(s.e.)

FE Model 2B
Coef.(s.e.)

High school −0.042(0.019)* −0.018(0.024)

Some college −0.074(0.020)*** −0.042(0.024)

College −0.111(0.025)*** −0.057(0.029)*

High school X female −0.050(0.025)*

Some college X female −0.064(0.024)**

College X female −0.100(0.024)***

Age 0.002(0.006) 0.002(0.006)

Age squared 0.00002(0.000) 0.00002(0.000)

Intercept 0.434(0.072)*** 0.432(0.072)***

Notes: Standard errors in parentheses

*
p < .05

**
p < .01

***
p < .001; two-tailed.

Models in Panel A estimate the effects of education on happiness, and models in Panel B estimate the effects of education on depressive affect. 
All models used data imputed with Multivariate Imputation by Chained Equations (MICE), and adjusted using the longitudinal sampling weight 
provided by Add Health (“gsw145”).

The reference group for education is less than high school.

The reference group for gender is male.
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