APPENDIX E

Recoded Mental Health Module Variable Documentation




[bookmark: _Toc32806510]



The 2014 National Survey on Drug Use and Health (NSDUH) included a "mental health" module that was designed to provide data on various mental health measures for adults aged 18 or older, such as serious psychological distress (SPD), mental illness (i.e., any mental illness [AMI], serious mental illness [SMI], moderate mental illness [MMI], serious or moderate mental illness [SMMI], low [i.e., mild] mental illness [LMI], low or moderate mental illness [LMMI]), and suicidal ideation and behavior (i.e., thoughts, plans, and attempts).
Estimates of past year and past month SPD, past year mental illness, and past year suicidal ideation and behavior are presented in the 2014 mental health detailed tables (Center for Behavioral Health Statistics and Quality [CBHSQ], 2015e). Starting with the 2014 NSDUH, these measures, except SPD, also are presented in the behavioral health trends in the United States report (CBHSQ, 2015b), the suicidal thoughts and behavior among adults report (CBHSQ, 2015f), and the receipt of services for behavioral health problems report (CBHSQ, 2015c).[footnoteRef:1] The tables on mental health are published separately[footnoteRef:2] from the 2014 detailed tables (CBHSQ, 2015d). [1:  These reports are considered first release reports and are replacing the national findings and mental health findings reports that were published in previous years.]  [2:  Separate tables and reports for mental health measures started with the 2009 NSDUH.] 

Past year mental illness estimates for 2008 through 2011 found in tables and reports published prior to the 2012 NSDUH were based on a prediction model for mental illness developed using the 2008 data from the Mental Health Surveillance Study (MHSS) (referred to as the "2008 model"). This model was developed using approximately 750 cases obtained from a clinical follow-up study. Although the Substance Abuse and Mental Health Services Administration (SAMHSA) continued to obtain clinical interviews after 2008, estimates of SMI and AMI from the 2009, 2010, and 2011 NSDUHs were based on the model developed from the 2008 clinical assessment sample. The same model was applied to each year's NSDUH data to provide consistency in SMI and AMI comparisons across the years. Producing a new model each year based on the small annual clinical samples (only 500 interviews in 2009 and 2010) would have resulted in large changes in the model parameters and corresponding prevalence rates due to sampling error, making it impossible to detect real trends in SMI and AMI over time. Furthermore, an evaluation of the 2008 model, using the 2009 NSDUH clinical data, found that the model could not be significantly improved with the additional 500-case 2009 clinical sample. The clinical follow-up study, started in 2008, continued until 2012, leading to a nationally representative sample of approximately 5,000 cases that were used to develop an improved mental illness prediction model (referred to as the "2012 model"). This revised and improved model was used to predict mental illness starting with the 2012 NSDUH. Beginning with the 2012 mental health detailed tables, estimates, including those from 2008 through 2011, were all based on the revised model. The mental illness estimates in the 2008 detailed tables (Office of Applied Studies, 2009) and the 2009-2011 mental health detailed tables (CBHSQ, 2010a; 2012a; 2012b) were updated using the revised 2012 model. For more information on the MHSS and the mental illness indicators from 2008 through 2014, see the Development of Mental Illness Indicators section below.
This appendix provides details about the use of the psychological distress and functional impairment scales to measure mental illness and the development of the 2008-2014 mental illness indicators based on the aforementioned 2012 model. Additionally, this appendix provides details about the 2008-2011 mental illness indicators based on the 2008 model. Information about the availability of the mental illness variables from the 2008 and 2012 models as well as guidance regarding analysis of these variables, including weighting information, is also provided in this appendix. Furthermore, Appendix I, Key Mental Health Variables, provides a table with the variable names for the most commonly used NSDUH mental health measures as well as information regarding comparability across survey years 2002 through 2014.
2014 NSDUH Scales Used To Measure Mental Illness
Psychological Distress Scale: K6
The K6 screening instrument for nonspecific psychological distress (Furukawa, Kessler, Slade, & Andrews, 2003; Kessler et al., 2003) included in the computer-assisted interviewing instrument was used to create both past month (SPDMON) and past year (SPDYR) SPD indicators.[footnoteRef:3] For both of the time periods, respondents were classified with SPD if a score based on these K6 measures was 13 or greater. [3:  Because of the addition of the 30-day K6 questions in the 2008 NSDUH, past year K6 and SPD variables in 2008 and subsequent years are not comparable with past year K6 and SPD variables from previous years and therefore have been renamed.] 

The two six-item K6 scales gather information regarding how frequently a respondent experienced symptoms of psychological distress during the past 30 days and during a month in the past 12 months when he or she felt more depressed, anxious, or emotionally stressed than in the past 30 days, respectively. Only respondents who indicated that there was a worse month than the past 30 days (DSTWORST=1) were asked about the worst month in the past year other than the past 30 days.
The questions comprising the two K6 scales and the screener question for the worst month scale are provided below with their associated edited variable names from the mental health module as well as the response categories for each question:
DSTNRV30	During the past 30 days, how often did you feel nervous?

1	All of the time
2	Most of the time
3	Some of the time
4	A little of the time
5	None of the time
DK/REF

Response categories are the same for the remaining past month K6 questions:

DSTHOP30	During the past 30 days, how often did you feel hopeless?

DSTRST30	During the past 30 days, how often did you feel restless or fidgety?

DSTCHR30	During the past 30 days, how often did you feel so sad or depressed that nothing could cheer you up?

DSTEFF30	During the past 30 days, how often did you feel that everything was an effort?

DSTNGD30	During the past 30 days, how often did you feel down on yourself, no good, or worthless?

DSTWORST	The last questions asked about how you have been feeling during the past 30 days. Now think about the past 12 months. Was there a month in the past 12 months when you felt more depressed, anxious, or emotionally stressed than you felt during the past 30 days?

1	Yes
2	No

DSTNRV12	Think of one month in the past 12 months when you were the most depressed, anxious, or emotionally stressed.

During that month, how often did you feel nervous?

1	All of the time
2	Most of the time
3	Some of the time
4	A little of the time
5	None of the time
DK/REF

Response categories are the same for the remaining worst month K6 questions:

DSTHOP12	During that same month when you were at your worst emotionally . . . 
how often did you feel hopeless?

DSTRST12	During that same month when you were at your worst emotionally . . . 
how often did you feel restless or fidgety?

DSTCHR12	During that same month when you were at your worst emotionally . . . 
how often did you feel so sad or depressed that nothing could cheer you up?

DSTEFF12	During that same month when you were at your worst emotionally . . . 
how often did you feel that everything was an effort?

DSTNGD12	During that same month when you were at your worst emotionally . . . 
how often did you feel down on yourself, no good, or worthless?

Each K6 scale item shown above was transformed so that "All of the time" was coded 4, "Most of the time" was coded 3, "Some of the time" was coded 2, "A little of the time" was coded 1, and "None of the time" was coded 0, along with responses matching "Don't know," refusals, bad data, blanks, and legitimate skips.
A past month distress score (K6SCMON) was calculated by summing these transformed values across the six past 30-day variables (DSTNRV30, DSTHOP30, DSTRST30, DSTCHR30, DSTEFF30, and DSTNGD30) to arrive at a value ranging between 0 and 24. Likewise, a worst month in the past year distress score (K6SCYR) was calculated by summing the transformed values across the six worst month in the past year variables (DSTNRV12, DSTHOP12, DSTRST12, DSTCHR12, DSTEFF12, and DSTNGD12) to arrive at a value ranging between 0 and 24. The worst month in the past year distress score (K6SCYR) has values only for adult respondents who indicated that there was a month in the past year that was worse than the past 30 days (DSTWORST=1). A worst total score (K6SCMAX) was then created that takes on the maximum value of the past month distress score (K6SCMON) and the worst month in the past year distress score (K6SCYR) in order to represent the worst distress score during the past year, regardless of whether this contradicts the response to DSTWORST. For all the K6 score and SPD variables, youths aged 12 to 17 were assigned the standard SAS missing code (.) because the mental health module was not administered to youths.
An alternative worst month in the past year total score variable (WSPDSC2) was created to indicate the worst distress score during the past year. Using the worst month total score (K6SCMAX), the alternative worst month total score (WSPDSC2) is coded 0 when K6SCMAX has a value from 0 to 7, and WSPDSC2 is assigned a value of 1 to 17 when K6SCMAX has a corresponding value of 8 to 24. This variable was not used in the creation of past month and past year SPD variables but was used in both the 2008 and 2012 models to create the mental illness variables discussed later in this document. The decision to create a recoded version of the past month K6 score was based on an analysis of the 2008 MHSS. Specifically, the alternative past year K6 score (WSPDSC2) was used in the models because the SMI prevalence was typically extremely low for respondents with worst month in the past year K6 scores of less than 8, and the prevalence rates started increasing only once scores were 8 or greater. For more details about how this recoded score was created as well as more details on the original score, see Aldworth et al. (2009).
Using the past month distress score defined above, adults aged 18 or older are classified as having past month SPD (SPDMON=1) if their distress score is 13 or greater (K6SCMON≥13), and they are classified as not having past month SPD (SPDMON=0) if their distress score is less than 13 (K6SCMON<13). This cutoff point was chosen because it has been shown to be highly correlated with SMI (Colpe, Epstein, Barker, & Gfroerer, 2009) and is the standard cutoff point used by other surveys. Likewise, past year SPD (SPDYR) is defined the same way as past month SPD by using the total past year score (K6SCMAX) and the same cutoff value of 13.
The use of the two reference periods to create the total past year score (K6SCMAX) that defines past year SPD (SPDYR) started with the 2008 NSDUH. From 2005 to 2007, respondents were asked only about distress in the month when they were the most depressed, anxious, or emotionally distressed in the past year. Because of this change, past year K6 and SPD estimates from years prior to 2008 were no longer comparable with estimates from 2008 onward. To address this comparability issue, an adjusted version of the worst total K6 score (K6SMXADJ) and past year SPD (SPDYRADJ) variables were created retroactively for survey years 2005 through 2007. These variables were statistically adjusted to make the 2005-2007 K6 and SPD estimates comparable with the 2008 and subsequent K6 and SPD estimates. The 2005-2007 adjusted variables (K6SMXADJ and SPDYRADJ) can be renamed for use in analyses to match the 2008 and subsequent variable names (K6SCMAX and SPDYR) to produce comparable estimates across all years (2005 and subsequent years), as seen in the 2014 mental health detailed tables (CBHSQ, 2015e). More information about how the statistically adjusted K6 and SPD variables were created can be found in the 2005-2007 codebooks and in the report describing these adjustments (Aldworth, Kott, Yu, Mosquin, & Barnett-Walker, 2012).
Functional Impairment Scale: WHODAS
The World Health Organization Disability Assessment Schedule (WHODAS) is a scale used to measure functional impairment that consists of a series of items that are used for assessing disturbances in social adjustment and behavior (i.e., functional impairment). A reduced set of 13 WHODAS items (Novak, Colpe, Barker, & Gfroerer, 2010; Rehm et al., 1999) are included in the NSDUH. Responses to this impairment scale were used to create eight variables that were transformed and summed to define the WHODAS total score used in the development of both the 2008 and 2012 SMI prediction models. The questions comprising the abbreviated WHODAS are provided below, with their associated edited variable names from the mental health module as well as the response categories for each question:
The next questions are about how much your emotions, nerves, or mental health caused you to have difficulties in daily activities.

In answering, think of the one month in the past 12 months when your emotions, nerves, or mental health interfered most with your daily activities.

IMPREMEM	During that one month when your emotions, nerves or mental health interfered most with your daily activities . . .

how much difficulty did you have remembering to do things you needed to do?

1	No difficulty
2	Mild difficulty
3	Moderate difficulty
4	Severe difficulty
DK/REF

IMPCONCN	how much difficulty did you have concentrating on doing something important when other things were going on around you?

1	No difficulty
2	Mild difficulty
3	Moderate difficulty
4	Severe difficulty
DK/REF

IMPGOUT	how much difficulty did you have going out of the house and getting around on your own?

1	No difficulty
2	Mild difficulty
3	Moderate difficulty
4	Severe difficulty
5	You didn't leave the house on your own
DK/REF

IMPGOUTM	[IF IMPGOUT = 5] Did problems with your emotions, nerves, or mental health keep you from leaving the house on your own?

1	Yes
2	No
DK/REF

IMPPEOP	how much difficulty did you have dealing with people you did not know well?

1	No difficulty
2	Mild difficulty
3	Moderate difficulty
4	Severe difficulty
5	You didn't deal with people you did not know well
DK/REF

IMPPEOPM	[IF IMPPEOP = 5] Did problems with your emotions, nerves, or mental health keep you from dealing with people you did not know well?

1	Yes
2	No
DK/REF

IMPSOC	how much difficulty did you have participating in social activities, like visiting friends or going to parties?

1	No difficulty
2	Mild difficulty
3	Moderate difficulty
4	Severe difficulty
5	You didn't participate in social activities
DK/REF

IMPSOCM	[IF IMPSOC=5] Did problems with your emotions, nerves, or mental health keep you from participating in social activities?

1	Yes
2	No
DK/REF

IMPHHLD	how much difficulty did you have taking care of household responsibilities?

1	No difficulty
2	Mild difficulty
3	Moderate difficulty
4	Severe difficulty
5	You didn't take care of household responsibilities
DK/REF

IMPHHLDM	[IF IMPHHLD=5] Did problems with your emotions, nerves, or mental health keep you from taking care of household responsibilities?

1	Yes
2	No
DK/REF

IMPRESP	how much difficulty did you have taking care of your daily responsibilities at work or school?

1	No difficulty
2	Mild difficulty
3	Moderate difficulty
4	Severe difficulty
5	You didn't work or go to school
DK/REF

IMPRESPM	[IF IMPRESP=5] Did problems with your emotions, nerves, or mental health keep you from working or going to school?

1	Yes
2	No
DK/REF

IMPWORK	[IF IMPRESP NE 5] During that one month when your emotions, nerves or mental health interfered most with your daily activities . . .

how much difficulty did you have getting your daily work done as quickly as needed?

1	No difficulty
2	Mild difficulty
3	Moderate difficulty
4	Severe difficulty
DK/REF

An original WHODAS total score (WHODASC2) was created to indicate the level of difficulty in performing daily activities due to problems with emotions, nerves, or mental health. Each of the eight variables created from the WHODAS items shown above was transformed into values of 0 to 3 so that a response of "Severe difficulty" was coded 3, "Moderate difficulty" was coded 2, and "Mild difficulty" was coded 1. Values of "No difficulty" were coded 0, along with nonresponses (i.e., for responses of "No," "Don't know," or "Refused"). Some items had a fifth category to deal with "Not applicable" responses. For example, the question about difficulties regarding taking care of daily responsibilities at work or school (IMPRESP) had a fifth category, "You didn't work or go to school." If this category was selected, then another question was asked as to whether respondents' emotions, nerves, or mental health caused them to be unable to work or go to school (IMPRESPM). A "Yes" response to the follow-up question (IMPRESPM=1) was coded 3 and a "No" response (IMPRESPM=2) was coded 0. One exception to this coding was the last WHODAS recode on how much difficulty the respondents had in getting their daily work done as quickly as needed (IMPWORK). This item was asked of the respondents only if in the previous question they responded that they worked or went to school (IMPRESP=1 to 4). In the case that they responded that they did not work or go to school (IMPRESP=5), their response to the follow-up question referred to above (IMPRESPM) determined the final item score for IMPWORK; otherwise, IMPWORK was recoded similar to the other items.
The transformed scale values were summed across the eight variables created from the WHODAS items (remembering, concentrating, going out of the house on your own, dealing with people you don't know well, participating in social activities, taking care of household responsibilities, taking care of daily work/school responsibilities, and getting your daily work done as quickly as needed) to arrive at a value ranging between 0 and 24. For both the WHODAS total scores, youths aged 12 to 17 were assigned the standard SAS missing code (.) because the mental health module was not administered to youths.
An alternative WHODAS total score (WHODASC3) was created to indicate the number of daily activities in which a respondent had moderate or severe difficulty performing or did not perform due to problems with emotions, nerves, or mental health. Each of the eight variables created from WHODAS items shown above was transformed into values of 0 or 1 so that responses indicating "Moderate difficulty" or "Severe difficulty" were coded 1 and responses indicating "Mild difficulty" or "No difficulty" were coded 0. If a fifth category of "Not applicable" was available and selected (see above for an example of a fifth question), then another question was asked as to whether respondents' emotions, nerves, or mental health caused them to be unable to work or go to school. A "Yes" response was coded 1 and a "No" response was coded 0. The transformed scale values were summed across the eight WHODAS activities to arrive at a value ranging between 0 and 8. This alternative WHODAS total score was used in both the 2008 and 2012 models estimating the mental illness variables. The decision to create a recoded version of the WHODAS total score was based on an analysis of the 2008 MHSS. Use of the recoded version of the WHODAS score (WHODASC3) in the models was driven by the realization that a dichotomous measure dividing severely impaired from less severely impaired respondents fit better than a linear continuous measure. For more details about how this alternative score was created as well as more details on the original score, see Aldworth et al. (2009).
Development of Mental Illness Indicators
The MHSS was initiated in 2008 with the primary goal of producing SMI estimates. Because of constraints on the interview time in the NSDUH and the need for trained mental health clinicians, it was not possible to administer a full structured diagnostic clinical interview to assess mental illness on all 45,000 adult respondents; therefore, the approach adopted by SAMHSA was to utilize short scales separately measuring psychological distress and functional impairment as described above that could be used in a statistical model to accurately predict whether a respondent had mental illness. Models that used these short scales to predict mental illness status have been developed using a subsample of NSDUH respondents who had completed the NSDUH interview and were administered a diagnostic interview (First, Spitzer, Gibbon, & Williams, 2002) via a clinical follow-up study.
In the 2008 NSDUH, the first year of the MHSS, approximately 1,500 NSDUH respondents participated in the clinical follow-up. Half of these respondents (approximately 750) were administered the WHODAS (discussed earlier in the text) and the other half were administered the Sheehan Disability Scale (SDS). This MHSS sample was used to develop a prediction model (the "2008 model") that was initially used to produce estimates of mental illness from the main NSDUH samples for the 2008-2011 NSDUHs. The purpose of the 2008 split sample was to determine whether the SDS or WHODAS impairment scale was a better predictor of SMI; therefore, for the 2008 NSDUH, two models were used to predict SMI: one for each impairment scale (WHODAS and SDS). The 2008 models for SMI were chosen so that the estimates from the WHODAS and the SDS samples were approximately equal, and hence published estimates of SMI were based on both WHODAS and SDS samples.[footnoteRef:4] The WHODAS model was determined to be the better predictor of SMI; therefore, starting with the 2009 NSDUH, only the WHODAS impairment scale was administered in the NSDUH and used for estimating all levels of mental illness (SMI, AMI, LMI, MMI, and SMMI). For further details, see Appendix B, Section B.4.3, in the 2009 mental health findings report (CBHSQ, 2010b). [4:  For 2008, estimates of AMI, SMMI, LMI, and MMI were based only on the WHODAS half sample because notable differences were observed between the WHODAS and the SDS samples.] 

In 2010, SAMHSA began preliminary investigations to assess whether improvements to the model were warranted using the MHSS clinical data collected since 2008. The 2011 and 2012 MHSS clinical samples were augmented to include 1,500 respondents per year, leading to a combined sample of approximately 5,000 clinical interviews for the MHSS from 2008 to 2012. It was recognized that altering the model for generating estimates would complicate the measurement of changes in SMI and other mental illness estimates across years. For example, if one model was used to produce estimates for the 2008-2011 NSDUH data and a different model was used for the 2012 NSDUH, then it would not be straightforward to determine whether changes in the prevalence of SMI could be attributed to a real underlying change in the population or to changes in the model. Similarly, if the 2012 NSDUH prevalence estimates were based on a new model and not significantly different from NSDUH estimates since 2008, it still could not be concluded that changing the model did not affect estimates. Rather, changes to the model used for the 2012 NSDUH could obscure actual changes in the population and lead to the erroneous conclusion of no changes in prevalence.
Despite these concerns, SAMHSA determined that the 2008 model had some important shortcomings that had not been detected in the original model fitting because of the small number of respondents in the 2008 MHSS. Specifically, the 2008 model substantially overestimated SMI and AMI among young adults relative to the clinical interview data. In addition, improvements were needed to the weighting procedures for the MHSS sample data to better account for nonresponse and undercoverage (i.e., because persons with mental illness appeared to be more likely to participate in the follow-up and because only NSDUH respondents who answered their surveys in English were eligible for the clinical follow-up). Therefore, SAMHSA decided to revise the model using the combined 2008-2012 clinical data (the "2012 model"). Consistent with the 2008 model, for the clinical interview respondents who had been administered the SDS in the 2008 NSDUH, an alternative 2012 SMI model was fit using the complete 2008-2012 MHSS data set (i.e., including both the WHODAS and SDS half samples in 2008). See CBHSQ (2014b) for more details on the 2008-2012 MHSS operations and data collections.
To reduce bias and improve prediction, a recoded age variable and additional mental health-related variables (i.e., serious thoughts of suicide in the past year and having a past year MDE) were added in the 2012 model. The addition of these mental health predictors in the model, however, impacts the types of analyses that can be performed with the mental illness variables derived from the model. See the Using Mental Illness Variables in Analysis section for more details. To eliminate coverage and nonresponse error, alternatives for the weights were applied to the clinical sample data for the model development. To provide consistent data for trend assessment, the mental illness estimates in the 2008 detailed tables (Office of Applied Studies, 2009) and the 2009-2011 mental health detailed tables (CBHSQ, 2010a; 2012a; 2012b) were recomputed using the new 2012 model. For more detailed information on the 2008 MHSS design and analysis, see Colpe et al. (2009), Colpe et al. (2010), and Aldworth et al. (2009). The remainder of this section summarizes the models and the methods that were used to compute estimates of mental illness from the main NSDUH sample.
SMI Prediction Model

Both the 2008 and 2012 models are prediction models for mental illness. Each prediction model is a weighted logistic regression. The response variable Y was defined so that Y = 1 when an SMI diagnosis was positive based on the clinical interview; otherwise, Y = 0. If x is a vector of realized explanatory variables, then the response probability  can be estimated using a weighted logistic regression model. Details about both the 2008 and 2012 prediction models for SMI are included below. For further technical details on the 2012 prediction models as well as the impact of the revised model on the 2008-2011 estimates, see the 2012 MHSS design and estimation report (CBHSQ, 2014a).
2008 Model
The 2008 model was fit with 761 respondents from the 2008 MHSS, two of whom were subsequently identified as having data errors. The final WHODAS calibration model for the 2008 prediction model for SMI was determined as





where refers to an estimate of the SMI response probability ,  represents WSPDSC2, and  represents WHODASC3.
Table 1 displays the WHODAS model specifications for the 2008 SMI prediction model.
Table 1.	Final 2008 WHODAS SMI Prediction Model
	Final 2011 Model: WSPDSC2 + WHODASC3

	Term
	Beta
	Beta SE
	T-statistic
	P-value
	DF
	Wald P-value

	Intercept
	-4.7500
	0.3522
	-13.4854
	0.0000
	 
	

	WSPDSC2
	0.2098
	0.0765
	2.7439
	0.0072
	1
	0.0072

	WHODASC3
	0.3839
	0.1208
	3.1768
	0.0020
	1
	0.0020


DF = degrees of freedom, SE = standard error, SMI = serious mental illness, WHODAS = abbreviated eight-item World Health Organization Disability Assessment Schedule.

The formula for the predicted probability of SMI (SMIPP) using the model parameter estimates in Table 1 (but expressed with more decimal points) is as follows:
SMIPP = 1/(1 + exp[–(–4.74999920 + 0.20977232*WSPDSC2 + 0.38388395*WHODASC3)]).
In the 2008 SMI prediction model, the respondent is classified as having past year SMI if SMIPP is greater than or equal to 0.269719459516744 (SMI cutoff point).
2012 Model
The 2012 SMI prediction model was fit with data from 4,912 WHODAS MHSS respondents from 2008 through 2012, excluding the one case from 2008 and the one case from 2009 that were dropped because of data errors. The final WHODAS calibration model for the 2012 prediction model for SMI was determined as




In addition to  and , this model includes the following from the main NSDUH interview data:
· [image: capital X sub s] = Serious Thoughts of Suicide in the Past Year (MHSUTK_U): Coded as 1 if "Yes"; coded as 0 otherwise.
· [image: ] = Past Year MDE (AMDEY2_U for WHODAS: AJAMDE_U for SDS): Coded as 1 if the criteria for past year MDE (major depressive episode) were met;[footnoteRef:5] coded as 0 otherwise. [5:  In this situation, the past year MDE measure is from the main NSDUH interview (i.e., not from the Structured Clinical Interview for DSM-IV). See Section B.4.5 of the 2014 NSDUH methodological summary and definitions (CBHSQ, 2015a).] 

· [image: ] = Recoded Age (AGE1830[footnoteRef:6]): Coded as age minus 18 if aged 18 to 30; coded as 12 otherwise. [6:  The recoded age variable (AGE1830) is not included in the public use file.] 

Table 2 displays the WHODAS model specifications for the 2012 SMI prediction model.
Table 2.	Final 2012 WHODAS SMI Prediction Model
	Final 2012 Model: WSPDSC2 + WHODASC3 + MHSUTK_U + AMDEY2_U + AGE1830

	Term
	Beta
	Beta SE
	T-statistic
	P-value
	DF
	Wald P-value

	Intercept
	-5.9727
	0.3201
	-18.6586
	0.0000
	
	

	WSPDSC2
	0.0873
	0.0248
	3.5247
	0.0009
	1
	0.0009

	WHODASC3
	0.3385
	0.0349
	9.7034
	0.0000
	1
	0.0000

	MHSUTK_U
	1.9553
	0.2164
	9.0342
	0.0000
	1
	0.0000

	AMDEY2_U
	1.1267
	0.2196
	5.1308
	0.0000
	1
	0.0000

	AGE1830
	0.1059
	0.0244
	4.3380
	0.0001
	1
	0.0001


DF = degrees of freedom, SE = standard error, SMI = serious mental illness, WHODAS = abbreviated eight-item World Health Organization Disability Assessment Schedule.

The formula for the predicted probability of SMI (SMIPP_U) using the model parameter estimates in Table 2 (but expressed with more decimal points) is as follows:
SMIPP_U = 1/(1 + exp[–(–5.972664 + 0.0873416*WSPDSC2 + 0.3385193*WHODASC3 + 1.9552664*MHSUTK_U + 1.1267330*AMDEY2_U + 0.1059137*AGE1830)]).
In the 2012 SMI WHODAS prediction model, the respondent is classified as having past year SMI if SMIPP_U is greater than or equal to 0.260573529 (SMI cutoff point).
Modified 2012 Model for the 2008 SDS Half Sample
As described in the Development of Mental Illness Indicators section above, the 2008 NSDUH data included a split sample. Similar to the 2008 model, the revised 2012 model also has an alternative model for the SDS data that was fit with data from the complete 2008-2012 MHSS clinical sample that contains 5,653 MHSS respondents, excluding four cases from 2008 (one from the WHODAS half sample and three from the SDS half sample) and one case from 2009 that were dropped because of data errors.
The modified 2012 SMI prediction model for the SDS half sample was determined as


Table 3 displays the SDS half sample model specifications for the 2012 SMI prediction model.
Table 3.	Final 2012 SDS Half Sample SMI Prediction Model
	Final 2012 Model: WSPDSC2 + MHSUTK_U + AJAMDE_U + AGE1830

	Term
	Beta
	Beta SE
	T-statistic
	P-value
	DF
	Wald P-value

	Intercept
	-5.7736
	0.3479
	-16.5960
	0.0000
	
	

	WSPDSC2
	0.1772
	0.0190
	9.3251
	0.0000
	1
	0.0000

	MHSUTK_U
	1.8392
	0.1941
	9.4781
	0.0000
	1
	0.0000

	AJAMDE_U
	1.6429
	0.2119
	7.7528
	0.0000
	1
	0.0000

	AGE1830
	0.1231
	0.0259
	4.7482
	0.0000
	1
	0.0000


DF = degrees of freedom, SDS = Sheehan Disability Scale, SE = standard error, SMI = serious mental illness.

Although the model was fit across all years and the cutoff points were determined based on all years, these cutoff points were used only for the main survey respondents in the 2008 Sample B to predict SMI, AMI, and SMMI positives. The formula for the predicted probability of SMI (SMIPP_U) using the model parameter estimates in Table 3 (but expressed with more decimal points) is as follows:
SMIPP_U = 1/(1 + exp[–(–5.7736246 + 0.1772067*WSPDSC2 + 1.8392433*MHSUTK_U + 1.6428623*AJAMDE_U + 0.1231266*AGE1830)]).
In the 2012 SMI SDS half sample prediction model, the respondent is classified as having past year SMI if SMIPP_U is greater than or equal to 0.236434 (SMI cutoff point).
Variables Available on the Data File
All of the variables defined above for the K6, SPD, and WHODAS are included on the 2014 data file. For the K6 and SPD, this includes the distress scores (K6SCMON and K6SCYR), both versions of the worst month K6 total score (WSPDSC2 and K6SCMAX), and past month and past year SPD (SPDMON and SPDYR). For the worst month K6 total score, the original version (K6SCMAX) is used in the creation of the SPD variables, and the alternative version (WSPDSC2) is used in the creation of the mental illness variables for both the 2008 and 2012 prediction models.
From the WHODAS, both versions of the WHODAS total score (WHODASC2 and WHODASC3) are included on the 2014 data file. While the original WHODAS total score (WHODASC2) was not used in either the 2008 or 2012 prediction model for the final creation of the mental illness variables, it is included in the data set.
Measures of mental illness were renamed due to the use of the 2012 model to define SMI. Measures of mental illness based on the 2012 prediction model are included on the 2014 data file.[footnoteRef:7] The variable names for these measures based on the 2012 model end with "_U" to indicate these variables are not comparable with similarly named variables (based on the "2008 model") in previous years. Table 4 displays a crosswalk between the 2008 model and revised 2012 model mental illness variable names.[footnoteRef:8] The mental illness variables based on the 2008 prediction model are no longer available on the data files for any of the survey years. While the specific mental illness measures based on the 2008 model are no longer available, the predicted probability of the SMI variable, SMIPP, remains available on the 2008-2011 files. For more information on how to use SMIPP from the 2008 model to create the mental illness measures and additional information on how to use the 2008 model measures, see Appendix B, Section B.4.3, in the 2009 mental health findings report (CBHSQ, 2010b). However, mental illness variables based on the 2008 model are no longer recommended for use in analysis. [7:  These variables are included on the 2012 data file, and data files from 2008 to 2011 were updated with the 2012 model-based mental illness variables.]  [8:  A variable defined as low or moderate mental illness (LMMIYRU) based on the 2012 model was added during the 2014 NSDUH. LMMI was not added to this table because there is not a 2008 model equivalent variable.] 

Table 4.	Mental Illness Variable Names, 2008 Model and Revised 2012 Model
	2008 Model Variable Name
	2012 Model Variable Name
	2012 Model Labels

	SMIYR 
	SMIYR_U
	SMI IND (1/0) BASED ON REVISED PREDICTED SMI PROB 

	SMIPP
	SMIPP_U
	PREDICTED SERIOUS MENTAL ILLNESS PROB REVISED

	SMMIYR
	SMMIYR_U 
	SMMI IND (1/0) BASED ON REVISED PREDICTED SMI PROB 

	AMIYR
	AMIYR_U
	AMI IND (1/0) BASED ON REVISED PREDICTED SMI PROB

	MMIYR
	MMIYR_U
	MODERATE MI IND (1/0) BASED ON REVISED PRED SMI PROB

	LMIYR
	LMIYR_U
	MILD MI IND (1/0) BASED ON REVISED PREDICTED SMI PROB

	MI_CAT
	MI_CAT_U
	CATEGORICAL MI INDICATOR REVISED

	AMIADPA2
	AMIDA2_U
	AMI AND DRUG/ALCOHOL DEP OR ABUSE REVISED (1/2) 

	SMIADPA2
	SMIDA2_U
	SMI AND DRUG/ALCOHOL DEP OR ABUSE REVISED (1/2) 



For all the mental illness measures defined below, youths aged 12 to 17 were defined as SAS missing (.) because the mental health module was not administered to youths. The predicted probability of SMI, SMIPP_U, based on the 2012 prediction model is included on the 2008-2014 data files and ranges in value from 0.0025409721 to 0.9291205406. Cutoff points along the range of SMIPP_U were used to determine the levels of mental illness for each respondent:
2008 Sample A (WHODAS) and 2009 to 2014

· SMI:[footnoteRef:9] If SMIPP_U is greater than or equal to 0.260573529, then the respondent is classified as having past year SMI (SMIYR_U=1). [9:  SMI variables in 2008 and subsequent years are not comparable with similarly named SMI variables from 2002 to 2003.] 

· SMMI: If SMIPP_U is greater than or equal to 0.077686285365, then the respondent is classified as having past year SMMI (SMMIYR_U=1).
· AMI: If SMIPP_U is greater than or equal to 0.0192519810, then the respondent is classified as having past year AMI (AMIYR_U=1).
· No Mental Illness: If SMIPP_U is less than 0.0192519810, then the respondent is classified as not having past year mental illness (AMIYR_U=0).
2008 Sample B (SDS)

· SMI: If SMIPP_U is greater than or equal to 0.236434, then the respondent is classified as having past year SMI (SMIYR_U=1).
· SMMI: If SMIPP_U is greater than or equal to 0.06616398, then the respondent is classified as having past year SMMI (SMMIYR_U=1).
· AMI: If SMIPP_U is greater than or equal to 0.019182625, then the respondent is classified as having past year AMI (AMIYR_U=1).
· No Mental Illness: If SMIPP_U is less than 0.019182625, then the respondent is classified as not having past year mental illness (AMIYR_U=0).
[bookmark: _GoBack]The categories of MMI and LMI were created by subtraction using a combination of the three defined levels of mental illness shown above. Respondents were defined as having past year MMI (MMIYR_U=1) if they were positive for SMMI (SMMIYR_U=1) but negative for SMI (SMIYR_U=0). Respondents were defined as having past year LMI (LMIYR_U=1) if they were positive for AMI (AMIYR_U=1) but negative for SMMI (SMMIYR_U=0). During the 2014 NSDUH, a new level of mental illness was created called low or moderate mental illness [LMMI]. Respondents were defined as having past year LMMI (LMMIYRU=1) if they were positive for LMI (LMIYR_U=1) or MMI (MMIYR_U=1). LMMI was created for all years 2008 through 2012 and was used in the 2014 mental health detailed tables (CBHSQ, 2015e) showing estimates described as AMI excluding SMI. See the behavioral health trends in the United States report (CBHSQ, 2015b) and the receipt of services for behavioral health problems report (CBHSQ, 2015c).
The categories of SMI, LMI, and MMI were combined to create an overall mental illness indicator (MI_CAT_U), which is defined so that a respondent with LMI is coded 1, a respondent with MMI is coded 2, and a respondent with SMI is coded 3. Respondents with no past year mental illness are coded 0.
See Appendix I for a table listing key 2002-2014 NSDUH mental health measures, variable names, and information concerning comparability across survey years.
Using Mental Illness Variables in Analysis
For the 2008 NSDUH, while SMI data for both half samples (SDS and WHODAS) could be analyzed together when using the 2008 model, the AMI, SMMI, LMI, and MMI data from the two half samples could not be combined for analysis. Under the 2012 model, both the 2008 half samples can be combined for the analysis of SMI as well as the other levels of mental illness because the 2012 models were generated such that the estimates would be comparable.
The predicted mental illness variables (e.g., SMIYR_U, AMIYR_U) that were derived from the 2012 model were examined to determine how they were associated with the mental health predictor variables in the 2012 model. It was found that the 2012 model significantly overestimated the proportion of adults aged 18 or older with SMI (and those with AMI) who had suicidal thoughts in the past year and also the proportion of adults who had MDE in the past year. Therefore, it is recommended that the mental illness variables derived from the 2012 model should not be used when analyzing past year suicidal thoughts, past year MDE, or other associated variables (including past year suicide attempts, suicide plans, medical treatment for suicide attempts, or lifetime MDE). Similarly, it is recommended that model-based mental illness variables should not be used in conjunction with the K6 variables (including SPD) or WHODAS variables in any analyses. See the 2012 MHSS design and estimation report for more details (CBHSQ, 2014a).
Standard Errors (SEs) for Mental Illness Measures
SEs for SMI estimates (and, likewise, estimates for AMI, SMMI, MMI, LMI, and LMMI) were computed using the NSDUH predicted values as if they were actual values. This ignores the added error resulting from fitting the 2012 SMI model, which can be very large (CBHSQ, 2014a). These SEs, however, are more reasonable to use when making comparisons across years and across subpopulations within years because the errors due to model fitting are roughly the same across the estimates being compared. However, caution is advised when these mental illness measures are used as explanatory variables within a regression analysis because the resulting estimated regression coefficients often will be biased toward zero (Carroll, Ruppert, Stefanski, & Crainiceanu, 2006). Stated another way, values of the regression coefficients for these mental illness variables are likely to be attenuated. Consequently, situations in which AMI or specific levels of mental illness (e.g., SMI) are true predictors of a dependent variable of interest in the population may not be significant predictors in regression models that use these variables. If a statistically significant association is identified between these mental illness variables and the dependent variable, however, one can be more confident that this truly is a significant association.
Weights
Mental Illness Measures
Mental illness measures (i.e., SMI, AMI, SMMI, MMI, LMI, and LMMI) that are defined based on the 2012 model should be analyzed using the standard analysis weight, ANALWT_C, for all survey years 2008 through 2014. With the revised 2012 model, both the WHODAS and SDS 2008 half samples can be combined to form single estimates and use ANALWT_C.
This differs from the initial recommendation for analyzing other measures of mental illness besides SMI based on the 2008 model. Due to the 2008 split sample, an adjusted mental health sample weight, MHSAWT_C, was created so that the WHODAS and SDS half samples were separately representative of the civilian, noninstitutionalized population aged 18 or older. However, this weight should not be used to analyze 2008 mental illness data based on the 2012 model.
2005-2014: K6 and SPD Measures
Analyses of past year K6 and SPD can be measured with the adjusted past year K6 and SPD variables from 2005 through 2007 and the past year SPD variables from 2008 through 2014 using ANALWT_C.
Combining 2008-2014 Data
When combining data from any of the years between 2008 and 2014 to generate an annual average over a time period greater than 1 year for any of the mental health measures described in this appendix (i.e., K6, SPD, mental illness measures), a new weight should be created that divides the standard weight (ANALWT_C) by the number of years of data that are combined to correctly estimate weighted population totals. For example, to combine 2008-2014 data, divide ANALWT_C by 7.
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