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APPENDIX 
 

To calibrate the model, the NSDUH data was fitted across three MDE states and five age groups 

(18‒25, 26‒34, 35‒49, 50‒64, >65 years) for a total of 15 distinct groups for males and females. 

The Davidon‒Fletcher-Powell optimization algorithm was used to search for parameter estimates 

that minimize the sum of squared differences between the model and the NSDUH data for the 

years 2005‒2017. 

 

While children are excluded from the data sources, the model simulates individuals from birth 

until death, with onset of depression occurring as early as age 12 years. (Note: The NSDUH 

MDE survey questions differ between youth and adults, and are not comparable for combined 

analysis.1) The simulated population begins in 1900, with new births and deaths each year, so 

that the model achieves observed population and depression patterns by 2005. 

 

The NSDUH data showed a significant increase in past year MDE among adults ages 18‒25 

years in recent years,2,3 and this appeared in lifetime MDE prevalence estimates in 2016 and 

2017 (Appendix Figure 1). Calibration was performed in two steps: (1) estimate model 

parameters for first MDE incidence and under-reporting by calibrating to survey data 2005‒

2015; (2) using these parameters, estimate a scaling factor that increases first MDE incidence 

probabilities to fit data for females and males ages 18‒25 years and identify the start year of the 

increase to achieve the best fit. Results from this two-step process are reported for 2017 in the 

main manuscript. Results using estimates from step 1 (prior to the increase in lifetime MDE 

prevalence) appear in Appendix Figures 4 and 5. using the ‘Bhat’ and ‘splines’ packages in R.4,5 

 

After calibration, model estimates for lifetime MDE prevalence by age group without recall error 

adjustment corresponded closely to the NSDUH data (Appendix Figure 1). Appendix Figure 2 

shows a comparison after recall error adjustment, where individuals with recall error in the 

model are categorized as never MDE. Lifetime MDE prevalence decreased slightly with each 

successive age group, before dropping dramatically for the oldest age group. In NSDUH, for all 

age groups except for ages >65 years, lifetime MDE prevalence ranged from 16.4% to 25.0% for 

females, and 9.0% to 14.6% for males, with upper end estimates representing 18‒25 year olds in 

2017 (Appendix Figure 1). Lifetime prevalence was markedly lower in the oldest age group, with 

point estimates ranging from 5.7% to 9.9% for females, and from 2.8% to 5.5% for males. By 

2017, prevalence among females was 24.5% for 18‒25 year olds, 19.7% for 26‒34 year olds, 

18.9% for 35‒49 year olds, 18.0% for 50‒64 year olds, and 9.5% for ages >65 years. For males, 

lifetime MDE prevalence was 15.0% for 18‒25 year olds, 12.2% for 26‒34 year olds, 12.7% for 

35‒49 year olds, 10.7% for 50‒64 year olds, and 5.3% for those aged >65 years in 2017. 

 

Model estimates for each age group were relatively stable from 2005‒2015, with <0.1% absolute 

changes in prevalence over the 11-year period prior to the subsequent 2016‒2017 increase. To 

capture recent trends in MDE prevalence among young adults, incidence probabilities were 

increased three-fold in the model beginning in 2016. An estimated 2.5X and 3.8X increase was 

applied to all female and male first MDE incidence probabilities for the years 2016 and 2017 

(not shown in Figure 2). If the current trend of rising MDE incidence among young adults 

continues, it is unclear what impact this would have on the likelihood of recall error going 

forward as these individuals enter older age groups. Results are presented for the adult 
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population only; other research using NSDUH indicates that the MDE prevalence increase 

occurred earlier and at ages <18 years.3 

 

For sensitivity analysis, we used Latin hypercube sampling for parameter space exploration with 

the ‘pse’ package in R.6,7 This method efficiently samples across parameter distributions to cover 

the full range of all parameter value combinations. The user specifies the distribution and initial 

values for each parameter, as well as the total number of sample points to use. A total of 200 

parameter combinations were sampled, with each run re-fitting and re-estimating splines 

coefficients for MDE incidence probabilities and age group-specific under-reporting 

probabilities. For recovery and recurrence parameters, we sampled values from a uniform 

distribution range that halved (50% decrease) and doubled (100% increase) base estimates. 

Values for the relative risk of mortality associated with ever having a MDE were sampled from a 

normal distribution (RR=1.71, SD=0.092).8 

 

R code for the model structure, calibration, and sensitivity analysis are available online: 

https://github.com/jamietam/dep-model-AJPM. 

  

https://github.com/jamietam/dep-model-AJPM
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Appendix Table 1. Model Parameters 

Parameter Model estimates 

First MDE 

incidence 

probabilities 

Age at onset of MDE incidence for females ages >22 years and males age 

>29 years in the Baltimore-ECA cohort study.9 Cubic natural splines for 

MDE incidence with knots at ages 13 and 18 years were used to estimate 

probabilities among females ages 12‒21 years and males ages 12‒28 years. 

This extends previously reported curves for age at MDE onset to include 

youth and young adults,9 and ensures that the model produces accurate 

estimates by age 18 years. The splines are given three degrees of freedom 

with knots at age 13 and 18 years. To account for the recent increase 

among young adults, scaling factors were estimated during calibration and 

applied to annual probabilities in 2016 and 2017. 

MDE recovery 

probabilities 

Annual probability of recovery calculated from 85% cumulative recovery 

from first MDE over 10 years in the Baltimore-ECA cohort study.10 

Annual probability =  1 – (1 −

𝐶𝑢𝑚𝑢𝑙𝑎𝑡𝑖𝑣𝑒 𝐼𝑛𝑐𝑖𝑑𝑒𝑛𝑐𝑒)(1
𝐷𝑢𝑟𝑎𝑡𝑖𝑜𝑛 𝑖𝑛 𝑌𝑒𝑎𝑟𝑠⁄ ) 

= 1 − (1 − 0.85)(1
10⁄ ) = 0.173). 

MDE recurrence 

probabilities 

Annual probability of recurrence calculated from 45% cumulative 

recurrence after first MDE over 10 years in the Baltimore-ECA cohort 

study.10 Annual probability  =  (1 – (1 − 0.45)(1
10⁄ ) = 0.058). 

Annual 

probability of 

death 

Age, sex, and birth-cohort specific death probabilities from the Human 

Mortality Database, which relies on information from the National Vital 

Statistics System.11 

Relative risk of 

mortality for 

lifetime history 

of MDEs 

Pooled relative risk of mortality for people with lifetime history of major 

depression (RR=1.71, 95% CI=1.54, 1.90) estimated from a meta-analysis 

of 43 studies.8 This estimate is nearly identical to another systematic 

review estimate.12 

 

MDE, major depressive episode; ECA, Epidemiological Catchment Area. 
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Appendix Figure 1. Lifetime MDE prevalence by age group without recall error adjustment, 

U.S., 2005‒2017. 

 

 

Notes: Horizontal lines represent model estimates for each age group without recall error 

adjustment, where individuals who under-report are categorized as never MDE; Dots with 

vertical lines represent National Survey on Drug Use and Health data for each age group and 

their corresponding 95% CIs. 

 

MDE, major depressive episode. 
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Appendix Figure 2. Lifetime MDE prevalence by age group with recall error adjustment, U.S., 

2005‒2017. 

 
 

 

Notes: Horizontal lines represent model estimates for each age group with recall error 

adjustment, where individuals who under-report are categorized as former MDE; Dots with 

vertical lines represent National Survey on Drug Use and Health data for each age group and 

their corresponding 95% CIs. 

 

MDE, major depressive episode. 
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Appendix Figure 3. Uncertainty distributions of lifetime MDE prevalence and recall error, 

adults ages 18‒99 years, 2017. 

 

A) Lifetime MDE     B) Recall Error 

 
 

Notes: Red = Females; Blue = Males; Vertical dashed line = mean value; (A) Latin hypercube 

sampling results for lifetime MDE prevalence with 95% of values for females between 29.0% 

and 32.5% and for males between 16.7% and 18.8% among males; (B) Latin hypercube 

sampling results for the proportion of adults with former MDE that under-report lifetime MDEs, 

with 95% of estimates from 8.1%‒16.5% for females and from 4.0%‒8.3% for males. 

 

MDE, major depressive episode. 
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Appendix Figure 4. Adult lifetime MDE prevalence by age group with recall error adjustment, 

2015. 

 
 

Notes: Distribution of the adult population with past year MDE (black), former MDE (gray), 

former MDE with recall error (diagonal hatching pattern), and never MDE (white). Numbers 

represent the percent of individuals with lifetime MDE. Numbers in parentheses represent the 

percent of individuals with recall error who fail to report lifetime MDE. 

 

MDE, major depressive episode. 
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Appendix Figure 5. Uncertainty distributions of lifetime MDE prevalence and recall error, 

adults ages 18‒99 years, 2015. 

 

A) Lifetime MDE     B) Recall Error 

 
 

Notes: Red = Females; Blue = Males; Vertical dashed line = mean value; (A) Latin hypercube 

sampling results for lifetime MDE prevalence with 95% of values for females between 27.8% 

and 31.3% and for males between 15.4% and 17.6% among males; (B) Latin hypercube 

sampling results for the proportion of adults with former MDE that under-report lifetime MDEs, 

with 95% of estimates from 8.6%‒16.9% for females and from 4.2%‒8.5% for males. 

 

MDE, major depressive episode. 
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