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APPENDIX A. MULTIPLE IMPUTATION AND ALTERNATE OUTCOMES 

Multiple Imputation 

I used multiple imputation to fill in missing values of K6 score, treatment, race, ethnicity, 

general health, health insurance, college education, and marital status based on the other variables 

in the model. I used the Multivariate Imputation by Chained Equations (MICE) package in R and 

predictive mean matching to create five imputed data sets. I ran the main models on each imputed 

data set and combined the results, which are shown in Figure A1. These models match those in the 

main paper, indicating that missing data did not skew my results.  
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Figure A1. Predicted Period and Cohort Trends in Mental Health Outcomes using Multiply Im-

puted Data 

 
Source: NHIS 1997-2017. 

Note: Predicted values in graphs A and C control for age, age-squared, gender, race, general health, marital status, 

college education, and poverty. Predicted values in graphs B and D control for age, age-squared, gender, race, general 

health, marital status, college education, poverty, and health insurance.  
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Alternate Outcome Measures 

In my main analysis, I used general measures for both psychological distress and treatment to 

provide evidence for overall trends. Here, I provide analyses of period trends in alternate outcome 

measures. 

Individual K6 Measures 

The K6 index combines six different measures: sadness, nervousness, restlessness, the feel-

ing that everything is an effort, worthlessness, and hopelessness. I ran the same HAPC model used 

to predict the full K6 score on each of these measures separately, to see if there are period trends 

in different, more specific measures of mental health. Each is measured on a scale from 0 to 4. 

Figure A2 shows the period trends predicted by each model. Note that the scores for worthlessness 

and hopelessness are lower than the other four outcomes, and the axes have been adjusted accord-

ingly for clarity. There are no clear period trends in sadness, worthlessness, and hopelessness; the 

relationship is flat. The period trends in nervousness, restlessness, and the feeling that everything 

is an effort match the overall trend in K6 scores. There is evidence that nervousness, restlessness, 

and the feeling that everything is an effort may have been increasing since the early 2000s, but not 

in a clear pattern, given the higher scores in the late 1990s.  

Severe Mental Illness (SMI) 

Another relevant outcome is the prevalence of severe mental illness (SMI), since an expla-

nation for the minimal period trends in mental health could be a stratification process in mental 

health, whereby certain individuals are experiencing more severe mental health problems while 

others’ mental health is improving. Thus, looking only at SMI (K6 scores of 13 or higher) may 

show interesting period trends that could help explain the rise in treatment. I ran a logistic HAPC 

model with the same predictors as the original model for K6 scores using SMI as a binary outcome. 



 5 

Figure A3 shows the predicted period patterns in the prevalence of SMI. There appears to be no 

period trend in SMI. 

Medication 

In the main paper, I provide evidence for a clear increase in the prevalence of mental health 

treatment since the late 1990s. I hypothesized that this increase could be the result of a broader 

process of medicalization, in which mental health is increasingly being culturally considered a 

medical problem requiring medical treatment. A useful outcome measure for tracking medicaliza-

tion, then, may be the prevalence of mental health medication. Since 2010, the NHIS has asked a 

portion of Sample Adult respondents whether they take medication for anxiety or depression. I 

created a binary measure for whether or not an individual takes medication for either anxiety or 

depression or both. Figure A4 shows descriptive period patterns in medication and treatment from 

2010 to 2017 and suggests preliminary evidence for an increase in mental health medication. I also 

used an HAPC model predicting medication use with the same covariates as my original model 

for treatment. Modeling results (shown in Figure A5) were inconclusive, potentially due to the 

data limitations. 
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Figure A2. Period Trends in Individual K6 Measures 

 
Source: NHIS 1997-2017. 

Note: Models for each outcome control for age, age-squared, gender, race, general health, marital status, college edu-

cation, and poverty. A horizontal line is included at each overall model intercept. 
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Figure A3. Period Trends in Severe Mental Illness (SMI) 

  
Source: NHIS 1997-2017. 

Note: The model controls for age, age-squared, gender, race, general health, marital status, college education, and 

poverty. A horizontal line is included at the overall model intercept. 
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Figure A4. Descriptive Period Trends in Mental Health Medication and Treatment 

 
Source: NHIS 2010-2017. N=251,126. 

Note: Data are weighted using NHIS Sample Person weights adjusted for pooled survey years. Medication measures 

whether the person took medication for depression and/or anxiety.  
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Figure A5. Period Trends in Mental Health Medication 

 
Source: NHIS 2010-2017. 

Note: The model controls for age, age-squared, gender, race, general health, marital status, college education, and 

poverty. A horizontal line is included at the overall model intercept. 
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APPENDIX B. OTHER METHODOLOGICAL ISSUES 

Weighting 

While descriptive analyses in the main paper are weighted following the NHIS survey de-

sign, the HAPC-CCREM models in the main paper are unweighted due to the incompatibility of 

complicated survey weighting and cross-classified random effects models (Carle 2009). To con-

firm that my results are robust to survey weighting, however, I used the dummy variable model 

(see Appendix C) and added NHIS survey weights accommodating the sampling strategy and ad-

justed for pooled survey years. Results from the weighted models are shown in Figure B1 and 

support the conclusions made in the main paper, indicating that my results are robust to weighting.  
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Figure B1. Intercepts from Weighted Dummy Variable Models 

 

 
Source: NHIS 1997-2017. 

Note: Observations are weighted according to the NHIS sampling design and to accommodate pooled survey years. 

Predicted values in graphs A and C control for age, age-squared, gender, race, general health, marital status, college 

education, and poverty. Predicted values in graphs B and D control for age, age-squared, gender, race, general health, 

marital status, college education, poverty, and health insurance.  
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Random Effects Checks 

Yang and Land’s (2013) methodology advocates for cross-classified random effects, in 

which both period and cohort are added as non-nested random effects. Random effects models 

require the assumption of zero correlation between individual-level covariates such as age, race, 

and gender, and the contextual effects coefficients for cohort and period. To test this assumption, 

I used a Hausman specification test for random effects. The assumption was met when I used a 

sample that dropped all observations missing on birth year. However, to minimize missing data in 

the analytical sample used throughout this paper, I imputed birth year from survey year and age 

for observations missing information on birth year. Hausman tests for the models on this sample 

did not pass. Although the core findings are exactly the same whether or not I drop these individ-

uals from analysis, including them means that enough of the information on cohort is directly 

correlated with age that I cannot assume non-correlation. 

Furthermore, to ensure that my findings are not a product of the specific random effects 

model specification, I ran multiple random effects models rotating through all possible combina-

tions of age, age-squared, period, and cohort as fixed and random effects. These different model 

specifications are presented in Table B1. Period patterns in the K6 index were consistent across all 

model specifications, indicating that the lack of period trends in mental health is a robust finding. 

Period patterns in treatment were less consistent, with some models indicating quite flat trends in 

treatment. Cohort patterns in both outcomes were consistent with either the CCREM model pre-

sented in the main paper or the dummy variable model presented in Appendix C. These two models 

show two primary cohort patterns. The CCREM model, as well as models that follow the same 

trend (noted below), show a clear cohort trend in which Baby Boomers have the worst mental 

health and the highest treatment rates, the oldest cohort has worse mental health but lower 
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treatment rates, and the most recent cohort does not have worse mental health but has higher treat-

ment rates. On the other hand, the dummy variable model and models that follow that pattern do 

not show any cohort trend in either mental health or treatment. Notably, the model with age, age-

squared and cohort included as random effects and period as a fixed effect and the model with age, 

age-squared, period, and cohort as random effects show an extreme version of the CCREM pattern 

in treatment that is more closely aligned with the descriptive analyses (main text Figure 1D). Also 

worth noting is that many Hausman tests did not pass, although nor did the Hausman tests for the 

models used in the main text. 

In all, despite the uncertainty, descriptive analyses indicate that there is a time trend in 

mental health treatment, and that both the CCREM and dummy variable models found a period 

trend in treatment (despite differing on cohort trends) lends support to my conclusion in the main 

paper that treatment trends are a period trend.  

Table B1. Results from Random Effects Rotation 

Model Hausman test K6 patterns Treatment patterns 

Cohort random, Age 

and Period fixed 

K6 model passes. 

 

Period patterns are 

consistent. 

Yes, period patterns 

are highly linear.  

Treatment model 

passes. 

Cohort patterns are 

consistent with 

CCREM model. 

Cohort patterns are 

consistent with 

CCREM model. 

Period random, Age 

and Cohort fixed 

K6 model passes. Period patterns are 

consistent.  

 

Period trend is quite 

flat. 

 

Treatment model 

does not pass. 

Cohort patterns are 

consistent with 

dummy variable 

model. 

Cohort patterns are 

consistent with 

dummy variable 

model. 

Age and age-squared 

random, Period and 

Cohort fixed 

K6 model passes. Period patterns are 

consistent. 

Period trend is quite 

flat. 

 

Treatment model 

does not pass. 

Cohort patterns are 

consistent with 

Cohort patterns are 

consistent with 
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dummy variable 

model. 

dummy variable 

model. 

Period, Age, and Age-

squared random, Co-

hort fixed 

Neither model 

passes. 

Period patterns are 

consistent. 

Period trend is quite 

flat. 

 

Cohort patterns are 

consistent with 

dummy variable 

model. 

Cohort patterns are 

consistent with 

dummy variable 

model. 

Age, Age-squared, 

and Cohort random, 

Period fixed 

Neither model 

passes. 

Period patterns are 

consistent. 

Period trend is quite 

flat. 

 

Cohort patterns are 

consistent with 

CCREM model. 

Cohort patterns are 

consistent with de-

scriptive data, or a 

more positively sloped 

version of the 

CCREM model. 

Age, Age-squared, Pe-

riod, and Cohort ran-

dom 

Neither model 

passes. 

Period patterns are 

consistent. 

Period trend is quite 

flat. 

 

Cohort patterns are 

consistent with 

CCREM model. 

Cohort patterns are 

consistent with de-

scriptive data, or a 

more positively sloped 

version of the 

CCREM model. 
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APPENDIX C. APC ROBUSTNESS CHECKS 

Dummy Variable Model 

The dummy variable model (also known as a fixed-effects APC model) includes periods 

and cohorts as dummy variables at the same level of analysis as the individual-level covariates. 

This requires that one period and one cohort be set as the reference categories (below, I have 

chosen 1997 and 1913-1918). The linear dependence of age, period, and cohort is broken because 

birth cohort is measured in five-year intervals, while period and age are measured in one-year 

intervals. This methodology has its own problems, namely with the error structure, but is a com-

monly accepted means of APC analysis (for a recent example, see Horowitz 2018). For my main 

analysis, I chose the HAPC-CCREM model formulation rather than the dummy variable model 

formulation because of the large number of periods and cohorts in my sample (Yang and Land 

2008), but here I have provided results from the dummy variable model as a robustness check. BIC 

comparisons indicate that the HAPC-CCREM models fit statistically significantly better (p < 

0.001) than the dummy variable models. 

The full model is presented in Table C1, and the predicted period and cohort patterns are 

displayed in Figure C1. Like the figures in the main paper, these graphs show the predicted inter-

cept for each cohort and period. Importantly, the period patterns for both outcomes from the 

dummy variable models directly parallel the patterns predicted by the HAPC models. Specifically, 

they show an almost linear increase in treatment rates across periods that is unaccompanied by a 

clear worsening of psychological distress (increase in K6 scores). Although the increase in treat-

ment is less clear after 2012, the 2010s show significantly higher rates of mental health treatment 

than the late 1990s. Furthermore, the very differential patterns between mental health and treat-

ment lend support to my conclusion that mental health is not worsening, but treatment rates are 
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increasing. These figures show less clear cohort patterns than the CCREM models, strengthening 

my argument that change over time is primarily the result of period effects. Thus, the dummy 

variable models support the conclusions I made in the main paper. 

Figure C1. Intercepts from Dummy Variable Models 

 
Source: NHIS 1997-2017. 

Note: Predicted values in graphs A and C come from Appendix C Table 1, Model 1, which controls for age, age-

squared, gender, race, general health, marital status, college education, and poverty. Predicted values in graphs B and 

D come from Appendix C Table 1, Model 2, which controls for age, age-squared, gender, race, general health, marital 

status, college education, poverty, and health insurance.  
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Table C1. Dummy Variable APC Models Predicting Mental Health and Treatment 
 Self-reported mental health symptoms Treatment 
 OLS Logistic 
 (1) (2) 

Age –.029*** –.025*** 
 (.003) (.003) 

Age-squared –.001*** –.001*** 
 (0.000) (0.000) 

Female .530*** .312*** 
 (.009) (.010) 

White .533*** .607*** 
 (.012) (.013) 

Hispanic –.418*** –.490*** 
 (.013) (.016) 

General health –1.340*** –.552*** 
 (.005) (.005) 

Married –.639*** –.676*** 
 (.010) (.011) 

College educated –.115*** .448*** 
 (.010) (.011) 

Below poverty line 1.104*** .430*** 
 (.014) (.013) 

Health insurance  .708*** 
  (.016) 

Period   

1998 –.129*** .003 
 (.028) (.033) 

1999 –.460*** –.090** 
 (.029) (.035) 

2000 –.345*** .031 
 (.030) (.034) 

2001 .085** .081* 
 (.031) (.035) 

2002 –.353*** .052 
 (.032) (.037) 

2003 –.259*** .009 
 (.034) (.039) 

2004 –.219*** .086* 
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 (.036) (.040) 

2005 –.234*** .142*** 
 (.038) (.042) 

2006 –.321*** .075 
 (.041) (.046) 

2007 –.486*** .094 
 (.044) (.048) 

2008 –.162*** .184*** 
 (.046) (.051) 

2009 –.109* .250*** 
 (.047) (.052) 

2010 –.021 .232*** 
 (.050) (.054) 

2011 –.097 .281*** 
 (.051) (.056) 

2012 –.364*** .249*** 
 (.054) (.059) 

2013 .115* .255*** 
 (.057) (.061) 

2014 –.109 .201** 
 (.059) (.064) 

2015 .117 .298*** 
 (.062) (.067) 

2016 .155* .346*** 
 (.064) (.070) 

2017 .231*** .419*** 
 (.069) (.075) 

Cohort   

1919-1923 –.597 –.044 
 (.311) (.340) 

1924-1928 .071 –.236*** 
 (.047) (.063) 

1929-1933 –.373*** .071 
 (.032) (.046) 

1934-1938 .332*** .287*** 
 (.031) (.043) 

1939-1943 .035 –.012 
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 (.028) (.040) 

1944-1948 –.111*** –.099** 
 (.026) (.038) 

1949-1953 .069** .081* 
 (.025) (.036) 

1954-1958 .057* .061 
 (.023) (.033) 

1959-1963 –.029 –.086** 
 (.022) (.031) 

1964-1968 –.010 .082** 
 (.021) (.028) 

1969-1973 .024 .001 
 (.020) (.026) 

1974-1978 –.018 –.027 
 (.019) (.024) 

1979-1983 –.008 .021 
 (.018) (.023) 

1984-1988 .020 –.011 
 (.017) (.021) 

1989-1993 –.008 –.051** 
 (.017) (.018) 

1994-1998 .007 .001 
 (.016) (.016) 

Constant 2.445*** –3.904*** 
 (.035) (.042) 

Observations 627,058 627,058 

BIC 3,403,797 300,582.2 

Source: NHIS 1997-2017. 

Note: self-reported mental health is measured using the K6 index, which ranges from 0 to 24. The base-

line for period is 1997. The baseline for cohort is 1913-1918. Coefficients in Model 2 are in log odds. 

Age and age-squared are grand mean-centered. General health is standardized.  
*p < .05 **p < .01 ***p < .001. Standard errors in parentheses.  
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APC-Interaction (APC-I) Model 

Developed by Luo (2015), the APC-Interaction (APC-I) model estimates cohort effects by 

interacting age and period, thereby solving the identification problem without constraining cohort 

groupings. Rather than including cohort as a separate variable in the model, cohort trends are un-

derstood as the interaction between age and period, paralleling the theory behind cohort analysis. 

For my purposes, I ran several APC-I models to see if the results were similar to those presented 

in the main paper.  

First, in addition to the individual-level covariates used in the main paper, I included inter-

action terms between age (as a factor variable, so that cohort effects were not constrained by line-

arity) and survey year dummies and between age-squared (as a factor variable) and survey year 

dummies. Very few of these interaction terms were significant, indicating that cohort effects may 

be minimal. The un-interacted period terms (which would be period effects for people of average 

age because age and age-squared were grand mean-centered) were nearly all significant, showing 

evidence of a period trend. Period trends in K6 scores and treatment matched those predicted by 

the CCREM models in the main paper. Thinking that perhaps cohort trends may not matter, I ran 

models for both outcomes without any interaction terms between age, age-squared, and survey 

year; rather, I just included dummy variables for survey year. Period trends predicted by these 

models matched those predicted by the CCREM models.  

Next, I interacted age and age-squared as continuous variables with survey year dummies. 

For the K6 model, very few of these interaction terms were significant, indicating that cohort ef-

fects on mental health may be minimal. The un-interacted period terms (period effects for people 

of average age) were nearly all significant, showing evidence of a period trend. Period trends K6 

scores matched those predicted by the CCREM models in the main paper. For the treatment model, 
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nearly all of the interaction terms were significant, indicating the potential relevance of cohort 

effects for trends in mental health treatment. Additionally, only eight of the survey year dummies 

were significant (2007, 2009-2012, and 2015-2017), suggesting that period trends may be most 

relevant in later years. When plotted, period trends predicted by this model were still positively 

sloped and linear, although with slightly more variability than those predicted by the CCREM 

model.    

There are some notable limitations to the APC-I model: it is not parsimonious, remains 

relatively untested, and, perhaps most limiting, makes estimation of cohort trends almost impossi-

ble. Thus, I was not able to confirm whether this model would predict similar cohort trends to the 

CCREM models. In all, results from the APC-I model lend support to the conclusions made in the 

main paper, namely that there are no time trends in mental health but there are time trends in mental 

health treatment. Evidence points to trends in treatment being the result of period effects, although 

there may be evidence for some cohort effects.  

 

Inductive Parsimony Model 

 In contrast to the APC-I model, Harding and Jencks’s (2003) inductive parsimony model 

focuses on parsimony above all else. This involves creating detailed visualizations of the data 

and then constructing a model to accommodate the visual trends. Following their suggestion, I 

first plotted each outcome by cohort across periods and age groups (see Figure C2).  

Considering trends in mental health, Figure C2A indicates no clear period trend in mental 

health for all cohorts but suggests that there may be some period trend among younger cohorts, 

with mental health very slightly worsening over time. There may also be evidence for cohort dif-

ferences in mental health, with younger cohorts having poorer mental health and cohorts born in 
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the 1930s and 1940s having the best mental health. Figure C2C demonstrates similar, curvilinear 

age trends in mental health for all cohorts, although perhaps with different intercepts. Again, 

more recent cohorts may have worse mental health than older cohorts. These visualizations sug-

gest that a parsimonious model for mental health would need dummy variables for birth cohorts 

(because there may be cohort differences), a curvilinear age term, and (maybe) period dummy 

variables. A model with all three of those components is provided by the dummy variable model 

(in this appendix), which showed similar results to those made in the paper, with the absence of 

any cohort trend. I also ran a model without period dummy variables, which showed significant 

cohort effects among only the earliest and latest cohorts. In summary, an inductively generated 

model for mental health based on data visualizations leads to the same conclusions made in the 

paper: there are no clear time trends in mental health, except perhaps for the very oldest and very 

youngest cohorts.   

Turning to trends in mental health treatment, Figure C2B shows a subtle period trend in men-

tal health treatment. This trend is clear for more recent cohorts but may not exist for cohorts born 

in the 1920s and 1930s. Figure C2D shows the same curvilinear age trend in treatment across all 

cohorts, except that older cohorts have lower likelihood of seeking treatment while younger co-

horts have much higher likelihood. A parsimonious model based on these visualizations would 

require dummy variables for both birth cohorts and periods, as well as a curvilinear age trend. 

This model is the same as the dummy variable model, which led to the same conclusions made in 

the main paper: there are clear period trends in mental health treatment. Overall, the inductive 

parsimony model strengthens my conclusions by adding more detailed data visualizations to 

demonstrate the time trend in treatment   
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Figure C2. Outcomes by cohort across periods and age groups 

 
Source: NHIS 1997-2017. N=627,058. 

Note: Data are weighted using NHIS Sample Person weights adjusted for pooled survey years. The K6 index is 

measured on a scale of 0 to 24, with higher scores indicating poorer mental health. Numbers are averaged across 

cohorts and ages. 

 

 

Structure Checks 

Bell and Jones (2018), in their critique of the HAPC-CCREM modeling framework, write 

that the structure of cross-sectional data—that cohorts span a wider range of years than periods—

drives the model results. In short, they argue that the wider range of cohort years will increase the 

unexplained variation attributed to cohort, leading the mixed effects model to minimize that vari-

ation and, thus, be more likely to show a period pattern. To observe to what extent the structure of 

the data is driving results, they suggest running models without grouping cohorts on subsections 

of the data selected on either 10-year cohort intervals or 30-year age intervals. Following their 

suggestions, I sampled the data to look only at the 1930-1940, 1940-1950, 1950-1960, 1960-1970, 
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1970-1980, and 1980-1990 cohorts and ran the HAPC-CCREM model with ungrouped cohort ran-

dom effects (e.g. using birth year instead of five-year birth cohort as the random effect variable) 

on each subsample. I then sampled the data to look only at ages 20-50, 25-55, 30-60, 35-65, 40-

70, and 45-75 and ran the HAPC-CCREM model with ungrouped cohort random effects on each 

subsample.  

Period and cohort trends from models on subsections of the data selected on 10-year cohort 

intervals are presented in Figure C3. Looking at the trends in K6 scores (the first and third col-

umns), we see period and cohort trends in mental health consistent to those presented in the main 

paper. Turning to trends in treatment, period trends are muted, although consistent for all cohorts 

born 1930 to 1980. The 1980-1990 cohorts, however, have much higher predicted treatment rates 

across all periods. Cohort trends in treatment are prevalent among the 1930-1950 and 1980-1990 

cohorts; they indicate an increase over time in treatment rates, although as a cohort effect among 

the earliest and latest cohorts, rather than a period effect. This may be consistent with the descrip-

tive data (main text Figure 1).  

Period and cohort trends from models on subsections of the data selected on 30-year age 

intervals are presented in Figure C4. Looking at patterns in K6 scores (the first and third columns) 

we see a no period trends and minimal cohort trends, consistent with the findings in the main paper. 

Period trends in treatment are consistent with the conclusions made in the main paper: there is a 

clear period trend of increasing treatment rates for all age groups. Cohort trends in treatment are 

muted for younger age groups but are shown clearly for older ages.  

The results of these structure checks indicate, as predicted by Bell and Jones (2018), that 

selecting on cohort—as opposed to on age like in the main paper and in cross-sectional data more 

generally—may lead to the conclusion that time trends are cohort-related rather than period 
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related. Vice versa, the age-selected data structure may lead to favoring period trends. Cohort 

trends in mental health treatment are primarily driven by the middle and youngest cohorts. While 

Baby Boomers have notably higher treatment rates, looking at data for the 1980-1990 cohorts 

indicates that these cohorts may have the highest treatment rates, increasing across the ten-year 

interval so that more contemporary cohorts have even higher treatment rates. Like the random 

effects checks presented in Appendix B, structure checks indicate consistency in results surround-

ing K6 scores. Overall, there is no time trend (whether due to period or cohort) in mental health. 

Furthermore, consistent with the key finding of the paper, there is definitive evidence of a time 

trend in mental health treatment, albeit with some uncertainty as to whether this trend is due to a 

period or cohort effect.  
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Figure C3. Results from Structure Checks Selected by Cohort 

 
Source: NHIS 1997-2017. 

Note: Predicted values for K6 control for age, age-squared, gender, race, general health, marital status, college educa-

tion, and poverty. Predicted values for treatment control for age, age-squared, gender, race, general health, marital 

status, college education, poverty, and health insurance.  
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Figure C4. Results from Structure Checks Selected by Age 

 
Source: NHIS 1997-2017. 

Note: Predicted values for K6 control for age, age-squared, gender, race, general health, marital status, college educa-

tion, and poverty. Predicted values for treatment control for age, age-squared, gender, race, general health, marital 

status, college education, poverty, and health insurance.  
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APPENDIX D. ADDITIONAL FIGURES AND TABLES 

Figure D1. 

 
 
Source: NHIS 1997-2017. N=628,218. 

Note: Data are weighted using NHIS Sample Person weights adjusted for pooled survey years. The K6 index is 

measured on a scale of 0 to 24, with higher scores indicating poorer mental health. 
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Table D1. Age-by-Period Table of K6 Index Scores 

 Survey Year 

Age 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

<20 2.60 2.68 2.30 2.37 2.68 2.23 2.17 2.36 2.48 2.30 2.33 2.76 2.61 2.61 2.40 2.58 2.79 2.35 2.54 2.88 3.11 

20-24 2.79 2.62 2.30 2.40 3.02 2.39 2.38 2.57 2.42 2.25 2.19 2.56 2.65 2.74 2.42 2.27 2.62 2.64 2.90 2.84 3.15 

25-29 2.45 2.43 2.08 2.24 2.57 2.02 2.35 2.23 2.20 2.28 2.20 2.36 2.68 2.75 2.31 2.37 2.62 2.48 2.98 2.79 2.90 

30-35 2.51 2.37 1.98 2.04 2.54 2.12 2.21 2.27 2.17 2.21 2.14 2.42 2.49 2.54 2.58 2.25 2.71 2.57 2.74 2.59 2.63 

35-39 2.55 2.33 2.09 2.14 2.68 2.24 2.29 2.33 2.31 2.11 2.11 2.52 2.61 2.68 2.42 2.05 2.67 2.49 2.62 2.54 2.60 

40-44 2.63 2.45 2.19 2.25 2.53 2.25 2.34 2.40 2.37 2.18 2.15 2.40 2.86 2.57 2.55 2.29 2.82 2.45 2.71 2.62 2.77 

45-49 2.61 2.33 2.20 2.30 2.75 2.48 2.28 2.53 2.39 2.40 2.32 2.53 2.74 2.67 2.68 2.44 2.81 2.62 2.78 2.95 2.73 

50-54 2.74 2.64 2.22 2.34 2.76 2.55 2.49 2.47 2.61 2.54 2.08 2.68 2.54 2.75 2.65 2.51 3.01 2.53 2.81 2.94 2.82 

55-59 2.43 2.40 2.06 2.08 2.77 2.35 2.59 2.43 2.41 2.48 2.33 2.55 2.60 3.02 2.96 2.48 3.13 2.54 2.95 2.63 3.07 

60-64 2.41 2.02 1.83 1.95 2.39 1.95 2.19 2.23 2.12 2.27 2.13 2.41 2.38 2.48 2.47 2.16 2.56 2.50 2.61 2.59 2.67 

65-69 2.19 2.06 1.71 2.07 2.29 1.75 1.97 1.96 2.01 1.95 1.83 1.97 1.89 2.16 2.21 1.85 2.20 2.04 2.17 2.25 2.25 

70-74 2.14 2.14 1.53 2.03 2.24 2.03 2.06 1.94 2.07 2.00 2.01 1.95 1.96 1.92 2.09 1.58 1.96 1.74 2.05 1.87 2.00 

75-79 2.55 2.36 1.88 1.94 2.23 1.81 1.92 2.32 2.39 2.09 1.83 2.00 1.97 1.95 1.91 1.75 2.06 1.89 1.93 1.92 2.26 

80+ 2.89 2.73 2.09 2.19 2.54 2.20 2.25 2.32 2.44 2.19 1.83 2.42 2.19 2.12 2.15 1.91 2.18 1.91 2.08 2.13 1.99 
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Table D2. Cohort-by-Period Table of K6 Index Scores 

5-Year Birth 

Cohort 

Survey Year 

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

1913-1918 2.79 2.71 2.07 2.18 2.63 2.28 3.14               

1919-1923 2.52 2.38 1.96 1.95 2.32 2.11 2.23 2.36 2.40 2.21 2.03 1.96          

1924-1928 2.12 2.14 1.53 2.03 2.33 1.84 1.97 2.34 2.44 2.00 1.59 2.43 2.24 2.28 2.18 2.10 2.95     

1929-1933 2.25 1.97 1.69 2.11 2.10 2.01 1.99 1.92 2.23 2.21 1.87 1.96 1.88 1.86 2.03 1.63 2.16 1.91 2.09 2.08 1.99 

1934-1938 2.43 2.08 1.83 1.90 2.37 1.65 1.96 2.02 1.92 1.89 1.96 1.96 1.99 1.84 1.92 1.72 2.11 1.88 1.95 2.16 2.00 

1939-1943 2.64 2.45 2.04 2.10 2.64 2.13 2.26 2.11 2.14 2.04 1.86 1.98 1.90 2.19 2.08 1.59 1.91 1.72 2.02 1.84 2.32 

1944-1948 2.67 2.60 2.16 2.27 2.71 2.33 2.62 2.49 2.29 2.45 2.22 2.42 2.35 2.31 2.41 1.97 2.25 1.99 2.09 2.05 2.02 

1949-1953 2.57 2.37 2.25 2.38 2.81 2.59 2.41 2.48 2.63 2.49 2.24 2.62 2.60 2.94 2.81 2.35 2.60 2.52 2.53 2.48 2.24 

1954-1958 2.64 2.46 2.21 2.20 2.63 2.44 2.29 2.51 2.40 2.49 2.20 2.65 2.53 2.82 2.68 2.46 3.11 2.53 2.83 2.60 2.82 

1959-1963 2.52 2.30 2.10 2.20 2.65 2.23 2.35 2.44 2.43 2.33 2.31 2.49 2.73 2.64 2.70 2.46 3.04 2.46 2.89 2.79 3.08 

1964-1968 2.43 2.37 1.97 2.07 2.58 2.21 2.30 2.27 2.34 2.17 2.13 2.46 2.79 2.62 2.59 2.47 2.80 2.67 2.81 2.82 2.79 

1969-1973 2.62 2.42 2.06 2.13 2.45 2.12 2.20 2.35 2.15 2.15 2.15 2.47 2.68 2.70 2.52 2.19 2.79 2.43 2.66 3.00 2.69 

1974-1978 2.68 2.67 2.31 2.35 2.84 2.09 2.37 2.19 2.15 2.07 2.07 2.43 2.46 2.53 2.53 2.06 2.66 2.60 2.69 2.52 2.72 

1979-1983 2.69 2.58 2.25 2.42 2.90 2.33 2.36 2.52 2.41 2.34 2.22 2.41 2.69 2.74 2.45 2.34 2.70 2.52 2.65 2.51 2.56 

1984-1988      2.56 2.16 2.43 2.47 2.30 2.22 2.51 2.65 2.71 2.36 2.25 2.67 2.47 2.97 2.62 2.80 

1989-1993           2.22 2.79 2.62 2.65 2.41 2.44 2.60 2.68 2.90 2.89 2.84 

1994-1998                2.25 2.82 2.31 2.74 2.86 3.27 
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Table D3. Age-by-Period Table of Treatment Rates 

 Survey Year 

Age 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

<20 .06 .07 .05 .06 .05 .07 .08 .08 .09 .11 .08 .09 .08 .09 .08 .11 .10 .06 .12 .14 .12 

20-24 .05 .06 .05 .06 .06 .06 .06 .06 .06 .06 .06 .08 .08 .08 .08 .07 .08 .09 .08 .11 .11 

25-29 .06 .06 .06 .06 .05 .06 .06 .06 .07 .05 .08 .07 .07 .07 .08 .08 .07 .08 .09 .10 .12 

30-35 .07 .07 .07 .07 .07 .06 .07 .07 .07 .06 .07 .08 .10 .09 .08 .09 .08 .10 .09 .10 .11 

35-39 .07 .07 .06 .07 .08 .07 .06 .06 .08 .08 .08 .09 .10 .09 .09 .08 .09 .08 .11 .09 .09 

40-44 .08 .08 .08 .08 .08 .08 .07 .08 .08 .07 .08 .09 .09 .08 .09 .09 .09 .07 .08 .08 .11 

45-49 .09 .08 .08 .08 .09 .08 .07 .08 .09 .07 .08 .08 .08 .09 .10 .08 .07 .07 .08 .10 .09 

50-54 .07 .07 .07 .08 .07 .07 .07 .08 .09 .09 .09 .09 .08 .08 .09 .09 .09 .07 .09 .10 .08 

55-59 .05 .06 .05 .05 .07 .07 .07 .07 .06 .08 .08 .07 .09 .09 .09 .09 .08 .08 .08 .08 .10 

60-64 .04 .03 .03 .04 .05 .04 .05 .06 .05 .05 .06 .08 .08 .08 .08 .07 .08 .07 .08 .07 .07 

65-69 .02 .03 .03 .03 .03 .03 .03 .04 .05 .05 .05 .03 .05 .06 .06 .07 .06 .05 .07 .07 .07 

70-74 .03 .02 .02 .02 .04 .03 .04 .03 .03 .04 .02 .04 .03 .03 .05 .05 .04 .04 .05 .04 .07 

75-79 .02 .02 .02 .02 .03 .03 .03 .03 .04 .02 .02 .03 .03 .03 .03 .03 .02 .02 .03 .04 .04 

80+ .02 .02 .02 .03 .03 .02 .03 .03 .04 .04 .02 .03 .03 .04 .04 .04 .03 .03 .03 .03 .04 
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Table D4. Cohort-by-Period Table of Treatment Rates 

5-Year Birth 

Cohort 

Survey Year 

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

1913-1918 .02 .02 .02 .03 .04 .01 .13               
1919-1923 .03 .02 .02 .02 .02 .02 .02 .03 .04 .04 .02 .00          
1924-1928 .03 .03 .02 .02 .03 .03 .04 .03 .04 .03 .02 .03 .03 .04 .04 .04 .00     
1929-1933 .02 .03 .03 .03 .03 .04 .03 .03 .03 .03 .03 .03 .03 .04 .03 .04 .03 .03 .03 .03 .04 

1934-1938 .05 .03 .03 .03 .04 .03 .04 .04 .04 .04 .03 .04 .04 .03 .04 .04 .03 .03 .03 .03 .03 

1939-1943 .06 .06 .05 .05 .06 .05 .06 .05 .05 .04 .05 .03 .05 .05 .05 .04 .04 .04 .05 .04 .05 

1944-1948 .07 .07 .07 .08 .07 .07 .08 .08 .06 .07 .06 .08 .08 .08 .06 .07 .06 .05 .06 .06 .07 

1949-1953 .09 .08 .07 .07 .08 .07 .06 .08 .08 .08 .09 .07 .08 .09 .10 .07 .08 .07 .08 .07 .07 

1954-1958 .08 .08 .08 .08 .09 .08 .07 .08 .09 .07 .09 .09 .08 .08 .08 .08 .08 .08 .08 .07 .08 

1959-1963 .07 .07 .06 .08 .07 .08 .07 .08 .08 .07 .08 .08 .08 .08 .10 .09 .10 .07 .09 .09 .10 

1964-1968 .06 .07 .06 .06 .08 .07 .06 .07 .08 .08 .08 .10 .09 .09 .08 .08 .07 .07 .09 .09 .08 

1969-1973 .06 .06 .06 .07 .06 .06 .07 .07 .07 .07 .08 .09 .10 .09 .09 .09 .09 .07 .08 .10 .09 

1974-1978 .05 .06 .05 .05 .06 .06 .06 .06 .08 .05 .07 .08 .10 .09 .09 .08 .09 .08 .10 .08 .11 

1979-1983 .08 .07 .05 .06 .05 .06 .05 .06 .06 .06 .08 .08 .08 .07 .08 .09 .08 .10 .10 .10 .09 

1984-1988      .08 .09 .08 .07 .08 .06 .08 .07 .08 .08 .08 .07 .08 .09 .09 .11 

1989-1993           .07 .10 .08 .09 .08 .09 .08 .10 .09 .10 .11 

1994-1998                .09 .11 .05 .10 .13 .12 
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APPENDIX E. DEMOGRAPHIC SUBGROUP ANALYSES 

To look at temporal patterns in mental health and treatment among different demographic 

groups, I ran analyses using the same HAPC-CCREM models as in the main text on demographic 

subgroups by gender, race, and educational attainment. Attending to Figure E1, we can see that 

women (shown in black) have greater self-reported psychological distress and treatment rates than 

do men. Focusing on treatment rates, women experienced a greater period-based increase in the 

probability of seeking treatment, from 2.78% in 1997 to 4% in 2017, a 45% increase, compared to 

the 31% increase experienced by men from 2.3% in 1997 to almost 3% in 2017. Figure E2 shows 

patterns by race. White Americans (shown in black) have higher K6 scores and treatment rates 

than non-White Americans. White Americans’ predicted probability of treatment increased by 

42% from 3.7% in 1997 to 5.3% in 2017. Non-White Americans’ predicted probability of treat-

ment increased by 31% from 2.4% in 1997 to 3.1% in 2017. 

Figure E3 compares individuals with 4+ years of college or a Bachelor’s degree or higher 

(shown in black) to individuals without a college degree. While predicted K6 scores indicate al-

most no difference in psychological distress by educational level, there is an education-based gap 

in treatment. In contrast to gender and racial patterns, which show differences in both psycholog-

ical distress and treatment, education appears to be more closely related to treatment rates than 

subjective mental health. This suggests that, given the same level of psychological distress, the 

college-educated are more likely to seek treatment. There was a greater increase from 1997 to 2017 

in the probability of seeking treatment for the non-college-educated than for the college-educated. 

College-educated Americans’ predicted probability of treatment increased by 36%, from 3.8% in 

1997 to 5.1% in 2017 while non-college-educated Americans’ predicted probability of treatment 

increased by 42%, from 1.8% in 1997 to 2.5% in 2017. 
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Figure E1. Predicted Period and Cohort Trends in Mental Health Outcomes, by Gender 

 
Source: NHIS 1997-2017. 

Note: Blue points indicate men. Black points indicate women. Predicted values in graphs A and C are random inter-

cepts from models predicting K6 scores that controls for age, age-squared, race, general health, marital status, edu-

cation, and poverty. Predicted values in graphs B and D are random intercepts from models predicting treatment that 

controls for age, age-squared, race, general health, marital status, education, poverty, and health insurance. A hori-

zontal line is included at each overall model intercept.  
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Figure E2. Predicted Period and Cohort Trends in Mental Health Outcomes, by Race 

 
Source: NHIS 1997-2017. 

Note: Blue points indicate non-white folks. Black points indicate white folks. Predicted values in graphs A and C are 

random intercepts from a model predicting K6 scores that controls for age, age-squared, gender, general health, marital 

status, education, and poverty. Predicted values in graphs B and D are random intercepts from a model predicting 

treatment that controls for age, age-squared, gender, general health, marital status, education, poverty, and health 

insurance. A horizontal line is included at each overall model intercept 
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Figure E3. Predicted Period and Cohort Trends in Mental Health Outcomes, by Educational At-

tainment 

 
Source: NHIS 1997-2017. 

Note: Blue points indicate individuals without a college degree. Black points indicate individuals with a college de-

gree. Predicted values in graphs A and C are random intercepts from models predicting K6 scores that controls for 

age, age-squared, gender, race, general health, marital status, and poverty. Predicted values in graphs B and D are 

random intercepts from models predicting treatment that controls for age, age-squared, gender, race, general health, 

marital status, poverty, and health insurance. A horizontal line is included at each overall model intercept.  

 

 

 

 


