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Utah MHSIP Confirmatory Factor Analysis 

Abstract 

Confirmatory factor analysis was used to test construct validity of the Utah Mental Health 
Statistics Improvement Program (MHSIP) consumer satisfaction survey reporting structure. 
Multiple-sample analysis was used to test for invariance among clients receiving mental health 
or substance use treatment. Analyses of responses from 4,322 adults receiving mental health or 
substance use treatment in Utah were conducted. After removing cross-loadings and collapsing 
two factors that did not perform well in exploratory analysis, the seven-factor model showed 
acceptable fit and all items loaded onto factors as expected. The seven-factor model 
demonstrated strong invariance across mental health and substance use treatment clients. This 
finding supports the use of the MHSIP for substance use treatment clients and the 
appropriateness of comparing satisfaction between mental health and substance use treatment 
populations. Implications, for one of the nationally supported constructs, are discussed. The 
generalizability of the findings are limited by a convenience sample. 
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Utah MHSIP Confirmatory Factor Analysis 

Introduction 

The Substance Abuse and Mental Health Service Administration (SAMHSA) is an U.S. 
Department of Health and Human Services agency charged with bettering public behavioral 
health through a continuous quality improvement process. To support this process, SAMHSA 
provides all states and territories with noncompetitive block grants that partially fund 
comprehensive public treatment services. Block grant recipients are required to submit National 
Outcome Measures (NOMs) to SAMSHA each year. One of the key NOMs for the Mental Health 
Block Grants is client perception of care, often referred to as client satisfaction. Mental Health 
Block Grant recipients typically assess client satisfaction through the recommended Mental 
Health Statistics Improvement Program (MHSIP) consumer satisfaction survey. 

The MHSIP is a consumer satisfaction survey sponsored by the SAMSHA Center for Mental 
Health Services (CMHS). The survey has been evolving since at least 1977 when the National 
Conference on Mental Health Statistics introduced a MHSIP track to formalize collaborations 
among researchers, practitioners, and policymakers for the purpose of continual improvement of 
the instrument (Leginski, 1989). A CMHS task force began developing a scorecard based on 
validated MHSIP constructs in 1993, and the work of this task force was used to establish 
national benchmarks beginning in 1996 (CMHS, 1996). 

The original MHSIP contained 40 items and focused on three constructs: access, quality, and 
outcome. After the first CMHS task force report was released in 1996, a group of states began 
studying the psychometric properties of the MHSIP. Through those studies, a 21-item version 
was developed, reflecting the constructs of access, quality and appropriateness, outcomes, and 
general satisfaction (Jerrell, 2006). Official versions have evolved since that time. As of 2022, 
the official MHSIP Adult survey included 36 SAMHSA-recommended items and assessed the 
seven constructs of access, functioning, general satisfaction, improved outcomes, participation 
in treatment planning, quality and appropriateness of services, and social connectedness. 
Because states and territories are afforded flexibility to make variations to MHSIP items and 
reporting constructs, there may be as many versions of the MHSIP as there are block grant 
recipients. The state of Utah substance abuse and mental health authority agency has utilized 
the MHSIP since 2004. In 2022, the Utah version of the MHSIP contained 38 items, and eight 
reporting constructs. The reporting constructs included the seven national constructs plus a 
wellness construct developed by Utah stakeholders. The wellness construct included unique-to-
Utah items and multiple instances of cross-loading, where wellness items were borrowed from 
other constructs. Because of the atypical reporting structure and the introduction of wellness, 
Utah sought to use confirmatory factor analysis (CFA) to assess the reliability and validity of 
their unique grouping of MHSIP items and constructs. 

Although a measure of client satisfaction is not currently required for Substance Abuse 
Prevention and Treatment Block Grant recipients, Utah uses the MHSIP to gather satisfaction 
information from substance use treatment clients. To evaluate the appropriateness of using the 
MHSIP with the substance use treatment population, a multiple-sample CFA was conducted. 
The multiple-sample analysis allowed for successively stringent tests of whether the MHSIP 
reporting structure, indicators, and constructs had the same measurement properties when 
used with substance use treatment clients as they did when used with mental health clients. 
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SURVEY METHODS 

Instrument. In 2022, Utah used the official 36-item MHSIP consumer satisfaction with two 
additional wellness questions for a total of 38 satisfaction items. These 38 items were reported 
as a set of eight constructs.  Constructs included perceptions of access (six items), functioning 
(five items), improved outcome (eight items), participation in treatment planning (two items), 
quality and appropriateness of services (nine items), satisfaction (three items), social 
connectedness (four items), and wellness (eight items). Six of the wellness items were cross 
loaded with other constructs. The ordinal response options for the 38 satisfaction items were: 1 
= strongly agree, 2 = agree, 3 = undecided, 4 = disagree, 5 = strongly disagree, and 6 = not 
applicable.  Not applicable response options were treated as missing in all analyses.  

Survey Period. The 2022 data collection was open from January 1, 2022, through May 1, 2022. 
Providers were required to administer the MHSIP in no less than a four-week period. Each 
provider across the state closed data collection independently once they had achieved the 
required sample size.   

Sample Frame. All mental health and substance use treatment clients aged 18 years and older 
receiving services during the reporting period were eligible to participate. In total, 4,322 
completed responses were used for the analysis, equaling 9.6% of all eligible substance use 
and mental health clients in the Utah public system. 

Survey Mode. The Utah MHSIP administration focuses on meeting clients where they are in 
treatment and allows multiple options for MHSIP administration. Options in 2022 included self-
administered email-based surveys, tablet or pad in-office administration, and face-to-face 
administrations with clinicians.  

Participants. The 4,322 respondents had a nearly equal male to female gender distribution 
(50.9% female, 47.7% male, 1.1% non-binary, 0.3% missing) and were predominately middle-
aged (15.4% aged 18-24, 56.5% aged 25-44, 23.9% aged 45-64, 2.5% aged 65+, and 0.7% not 
reported). Similar to Utah’s generally homogenous population, a majority identified as white 
(75.3% white), but included other races (1.1% Asian, 2.1% African American or Black, 3.3% 
Alaskan/Native American, 0.8% Native Hawaiian or other Pacific Islander, 10.4% two or more, 
5.0% other, and 2% not reported). The Hispanic ethnicity demographic also reflected Utah’s 
monoethnic population (17.0% Hispanic ethnicity, 77.0% non-Hispanic ethnicity, and 2.0% not 
reported).  

Confirmatory factor analysis methods. Confirmatory factor analysis (CFA) is a statistical 
procedure that allows researchers to test how well a set of observable items represent a set of 
hypothesized constructs, or factors. The relationship between items and factors is referred to as 
the measurement model. The outcome of the analysis includes fit statistics. Fit statistics are 
indicators of how well the measurement model fits the observed data. CFA assumes a normal 
distribution of continuous observed indicators, an adequate sample size, and an a priori model 
specification.  

For this study, Anderson-Darling normality tests were run using R packages “nortest” Tests for 
Normality 1.0-4 and “MVN Multivariate Normality Tests” 5.9. These tests showed that all 
aggregated item responses were positively skewed. Due to the violation of normality 
assumption, typical of social science data (Yuan, Bentler, 2000), listwise deletion was 
determined appropriate (Enders, 2010). Similarly, because response options were ordinal, 



5 
 

diagonally weighted least squares with Lavaan robust variant option “WLSMV” was selected as 
the estimation method. This method was specifically designed to yield more reliable estimates 
for ordinal item (Li CH, 2016).  

Although a minimum sample size of approximately 300 observations was required, research has 
suggested that larger sample sizes are correlated with improved precision and accuracy 
(Pekmezci & AVŞAR, 2021) and a sample size of 4,332 was used in this study. The chi-square 
test is a fit index that is often used in CFA because it tests statistical significance. Unfortunately, 
chi-square is sensitive to sample size such that larger samples produce larger chi-square 
statistics and smaller, significant, p-values, even when discrepancies between the measurement 
model and the observed data are negligible (Bentler, 1990). Due to the size of the sample in this 
study, chi-square was not used. Instead, robust comparative fit indices (CFIs), standardized root 
mean square residuals (SRMSRs), and root mean square error of approximations (RMSEAs) 
were employed to measure fit. These measures are not impacted by large sample size. 

The a priori model was determined by the existing reporting structure combined with exploratory 
analyses with data from the 2020 and the 2021 Utah MHSIP administrations. An exploratory 
factor analysis (EFA) conducted on 2021 data indicated a four-factor solution. The four-factor 
solution was not observed to fit better than the existing eight-factor reporting structure and did 
not have face validity. The eight-factor solution was tested and determined to have structural 
vulnerabilities associated with extensive cross-loading between items from the wellness 
construct with other constructs. The two-item participation construct was similarly unreliable 
causing non-positive definitive errors in both the 2020 and the 2021 data sets. This instability 
was likely due to high correlations between the participation in treatment planning items and the 
quality and appropriateness of services items found in exploratory analyses. Cross-loadings 
from the wellness construct were removed as determined by the original SAMSHA structure, 
resulting in a two-item wellness construct and participation items were mapped to quality and 
appropriateness of services. The resulting seven-factor a priori model was used in the CFA with 
the 2022 data set. The a priori model is depicted in diagram 1, the items and factors are 
available in Appendix 1. 

Multiple-Sample Analysis. Once the factor structure of the a priori model was confirmed, the 
CFA model was refit, using a three-level process for assessing measurement invariance 
(equivalence) between mental health and substance use client responses. This process 
included analyses at the configural level, in which all factor loadings and intercepts were freely 
estimated; at the metric level, in which factor loadings were constrained across groups but 
intercepts were freely estimated; and at the scalar level, in which factor loadings and intercepts 
were constrained to be equal. Confirmation of acceptable fit at each level indicated 
appropriateness to test at the next level. Changes between each successively stringent model 
were assessed using the recommended values of ΔCFI <= .010, ΔSRMR <= .30, and ΔRMSEA 
<=.015 (Chen, 2007). Deltas less than or equal to the recommended values suggested 
invariance at that level. 

As with the original CFA, listwise deletion was applied to all multiple-group analyses, resulting in 
responses from 2,833 mental health clients and 1,489 substance use treatment clients included 
in the analyses. The mental health client sample was 147% greater in size than the substance 
use client sample. However, a random sample reduction to a 1:1 parity between the two 
samples groups was not implemented as measurement invariance is unrelated to sample size 
(Putnick & Bornstein, 2016). 
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Software. Software used to perform confirmatory and between group analyses included 
RStudio 2022.02.1 Build 461, R version 4.1.3, with R package “Lavaan” 0.6-12, R package 
“nortest” 1.04-4, R package “MVN” 5.9, and R package “lavaanPlot” 0.6.2. 

Results 

Confirmatory Factor Analysis. CFA provided a good fit solution in 70 iterations. The robust 
analysis provided a comparative fit index (CFI) = 0.919, standardized root mean square residual 
(SRMR) = 0.024, root mean square error of approximation (RMSEA) = 0.028, 90% CI [.027, 
.029]. All estimates were statistically significant at p < .01. Standardized estimated parameters, 
including factor loadings and covariances, from the fitted model are depicted in Diagram 1. 

Diagram 1: Structural equation model diagram 

Note: *** indicates significant correlation between the item and factor (p< 0.01) 

 

Multi Group Analysis. Once the seven-factor model was established as having good-fit, mental 
health and substance use client responses were tested simultaneously to determine 
equivalence. 

The configural model, which constrained the organization of factors and items loading on factors 
to be the same across the groups but allowed for free estimation of factor loadings and 
intercepts, converged on a solution in 82 iterations. As shown in Table 1, CFI = 0.959, SRMR = 
0.028, and RMSEA = 0.045, 90% CI [.044, .046]. All covariance estimates from both groups 
were statistically significant at p < .01. These statistics indicated configural invariance and the 
appropriateness of testing at the metric level. 

The metric (also called weak) invariance model, which fixed the factor loading to be the same 
for the two groups, converged on a solution after 121 iterations. The CFI = 0.959, SRMR = 
0.031, RMSEA = 0.045, 90% CI [.043, .045]. All covariance estimates from both groups were 
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statistically significant at p < .01. The change in the fit statistics from the configural model to the 
metric model were within the acceptable limits and thus metric (weak) invariance was 
demonstrated. 

Finally, the scalar model, which fixed the factor loadings and the factor intercepts to be equal for 
the two groups, converged on a solution after 164 iterations. The CFI = 0.956, SRMR = 0.032, 
RMSEA = 0.045, 90% CI [.044, .046]. All covariance estimates from both groups were 
statistically significant at p < .01. The statistics from the metric (weak) model to the scalar 
(strong) model were within the acceptable limits and thus strong invariance was demonstrated.  

Goodness of fit indices for each model were acceptable. Comparisons between deltas using 
parameters guidance set forth (Chen, 2007) demonstrated configural, metric, and scalar 
invariance as outlined in Table 1. These results suggest equivalence between mental health 
and substance use responses. 

Table 1. Equivalence between mental health and substance use client responses 
 Goodness-of-fit  Model comparison 
  RMSEA 90%CL CFI SRMS   Ref. model ΔRMSEA ΔCFI ΔSRMS 
M1: Configural 0.045 [.044, .046] 0.959 0.028      
M2: Metric 0.044 [.043, .045] 0.959 0.031  M1 0.001 0 -0.003 
M3: Scalar 0.045 [.044, .046] 0.956 0.032   M2 -0.001 0.003 -0.001 

Note. Ref. model = reference model; ΔRMSEA, ΔCFI, ΔSRMS = change in fit indices between 
contiguous nested models.   

 
 

Discussion 

Summary. Sample data from the 2022 Utah MHSIP survey was tested and supported most 
national reporting constructs for the consumer satisfaction survey. The two-item national 
construct for participation in treatment planning was supported as a reliable factor and the items 
better fit the quality and appropriate construct. The Utah-specific wellness construct was 
reduced from an eight-item construct that included multiple cross-loaded items, to a two-item 
construct comprised of just the two unique-to-Utah items. The two-item wellness construct was 
supported as a factor in all analyses. Additionally, the sample data included both mental health 
and substance use clients. Results suggested the MHSIP reporting structure is equally valid for 
both client groups. Configural invariance was supported, indicating that the number of factors 
and the organization of items loading onto factors is appropriate for both mental health and 
substance use treatment clients. Metric invariance was supported, suggesting that the 
magnitude of the loadings are similar within the two groups. This means that if factor scores 
were to be calculated, it would be appropriate to use the same calculations for mental health 
and substance use treatment clients. Finally, scalar invariance was supported, suggesting that 
group means can be directly compared.  

Implications for Behavioral Health 

Fewer items per factor are known to reduce replicability in CFA (Little, Lindenberger & 
Nesselroade, 1999; Velicer & Fava, 1998) and the SAMHSA-recommended participation in 
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treatment planning construct was composed of just two items. The number of items may have 
contributed to the instability demonstrated in both EFAs. The items also correlated strongly with 
the quality and appropriate services items in all exploratory analyses. Due to the multidimension 
nature of mental health client participation (Tambuyzer et al, 2014) in treatment is a best 
practice in quality patient-centered healthcare (Epstein& Street, 2011). Thus, the decision to 
load the two items on the quality and appropriate services factor in the a priori model had both 
psychometric support and face validity. Nonetheless, block grant recipients may want to report 
the participation items separately to highlight the importance of client voice in services. 
Alternatively, the participation in treatment planning construct may benefit from additional 
questions to create a unique, reliable factor.  

Utah publicly reports wellness as an eight-item construct that includes multiple items also used 
in other constructs. This created instability in analysis. When deconstructing the wellness items 
and only leaving the two Utah-created items, the construct performed well in the analysis. Utah 
may consider using only the two items for public reporting on this construct as well as 
researching additional supporting items for the construct without duplicating constructs already 
defined. 

Utah uses the MHSIP construct results to audit each mental health and substance use 
treatment county-based provider. The results of the multiple-sample analysis support future 
comparison between treatment types at both item and the construct levels.   

Limitations 

Sampling error, rates, and mode. Utah uses a convenience sampling method that is known to 
introduce sampling bias. In addition to convenience sampling, multi-modal survey 
administrations including face-to-face, email, electronic tablet, and paper administration 
methods can also increase error by introducing unwanted marginal effects of mode on 
estimates (Groves et al, 2009). The number of initiated contacts, refusal reasons, and overall 
response rate are neither collected nor reported.  The Utah sampling and administration 
methods align with recognition in the MHSIP Quality Report Toolkit that no guidance or 
requirement for a statistically accurate sample size exists (SAMHSA, 2004). Utah values 
providers meeting clients where they are at in treatment; this value extends to multi-modal 
options for survey administration. These limitations affect generalizability of finding and 
potentially increased error, thereby reducing power in the analyses. 

 

 

 

 

 

 

 

 



9 
 

Conflict of Interest Statement 

The authors declare no conflict of interest. 

References 

Bentler P. M. (1990). Comparative fit indexes in structural models. Psychological bulletin, 
107(2), 238–246. https://doi.org/10.1037/0033-2909.107.2.238 

Center for Mental Health Services. (1996). The final report of the mental health statistics 
improvement project (MHSIP) task force on a consumer-oriented mental health report 
card. Rockville, MD: Center for Mental Health Services.  

Epstein, R. M., & Street, R. L., Jr (2011). The values and value of patient-centered care. Annals 
of family medicine, 9(2), 100–103. https://doi.org/10.1370/afm.1239Enders, C. K. (2010). 
Applied missing data analysis. Guilford Press. 

Groves R. M. Fowler F. J. Couper M. Lepkowski J. M. Singer E. & Tourangeau R. (2009). 
Survey methodology (Second). Wiley.Jerrell, J. M. (2006). Psychometrics of the MHSIP adult 
consumer survey. The Journal of Behavioral Health Services & Research, 33, 483-488. 

Korkmaz, Selcuk & Goksuluk, Dincer & Zararsiz, Gokmen. (2014). MVN: An R Package for 
Assessing Multivariate Normality. The R Journal, 6. 151-162. 10.32614/RJ-2014-031. 

Leginski, W. A. (1989). Data standards for mental health decision support systems: a report of 
the task force to revise the data content and system guidelines of the Mental Health Statistics 
Improvement Program (No. 10). US Department of Health and Human Services, Public Health 
Service, Alcohol, Drug Abuse, and Mental Health Administration, National Institute of Mental 
Health, Division of Biometry and Applied Sciences. 

Li C. H. (2016). Confirmatory factor analysis with ordinal data: Comparing robust maximum 
likelihood and diagonally weighted least squares. Behavior research methods, 48(3), 936–949. 
https://doi.org/10.3758/s13428-015-0619-7 

Little, T. D., Lindenberger, U. & Nesselroade, J. R. (1999). On selecting indicators for 
multivariate measurement and modeling with latent variables: When “good” indicators are bad 
and “bad” indicators are good. Psychological Methods, 4 (2), 192-211 

Pekmezci, F. B., & AVŞAR, A. Ş. (2021). A guide for more accurate and precise estimations in 
Simulative Unidimensional IRT Models. International Journal of Assessment Tools in 
Education, 8(2), 423-453. 

Putnick, D. L., & Bornstein, M. H. (2016). Measurement Invariance Conventions and Reporting: 
The State of the Art and Future Directions for Psychological Research. Developmental review : 
DR, 41, 71–90. https://doi.org/10.1016/j.dr.2016.06.004 
 
Wieman, D., Leff, H. S., DiRamio, A., Withman, S., Gopleruid, E., & Young, E. (2004). The 
MHSIP Quality Report Toolkit. Human Services Research Institute. Cambridge, Massachusetts  

Tambuyzer, E., Pieters, G., & Van Audenhove, C. (2014). Patient involvement in mental health 
care: one size does not fit all. Health expectations: an international journal of public participation 
in health care and health policy, 17(1), 138–150. https://doi.org/10.1111/j.1369-
7625.2011.00743.x 

https://doi.org/10.1037/0033-2909.107.2.238
https://doi.org/10.3758/s13428-015-0619-7
https://doi.org/10.1016/j.dr.2016.06.004
https://doi.org/10.1111/j.1369-7625.2011.00743.x
https://doi.org/10.1111/j.1369-7625.2011.00743.x


10 
 

Teague, G. B., Ganju, V., Hornik, J. A., Johnson, J. R., & McKinney, J. (1997). The MHSIP 
Mental Health Report Card: A Consumer-Oriented Approach to Monitoring the Quality of Mental 
Health Plans. Evaluation Review, 21(3), 330–341. 
https://doi.org/10.1177/0193841X9702100307 

Velicer, W. F. & Fava, J. L. (1998). Effects of variable and subject sampling on factor pattern 
recovery. Psychological Methods, 3 (2), 231-251. 

Yuan, K.-H., & Bentler, P. M. (2000). 5. Three Likelihood-Based Methods for Mean and 
Covariance Structure Analysis with Nonnormal Missing Data. Sociological Methodology, 30(1), 
165–200. https://doi.org/10.1111/0081-1750.00078 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://doi.org/10.1177/0193841X9702100307
https://doi.org/10.1111/0081-1750.00078


11 
 

Appendix 1 

Item 
number  

National 
constructs 

Item text: 

1 General 
Satisfaction 

I like the services that I received here.  

2 General 
Satisfaction 

 If I had other choices, I would still get services from this 
agency 

3 General 
Satisfaction 

 I would recommend this agency to a friend or family member.  

4 Service Access  The location of services was convenient (parking, public 
transportation, distance,  

5 Service Access  Staff was willing to see me as often as I felt it was necessary 
6 Service Access  Staff returned my calls in 24 hours 
7 Service Access Services were available at times that were good for me.  
8 Service Access  I was able to get all the services I thought I needed. 
9 Service Access I was able to see a psychiatrist, clinician, or therapist when I 

wanted to 
10 Quality & 

Appropriateness 
Staff here believes that I can grow, change, and recover 

11 Participation I felt comfortable asking questions about my treatment and/or 
medication 

12 Quality & 
Appropriateness 

I felt free to complain.  

13 Quality & 
Appropriateness 

 I was given information about my rights.  

14 Quality & 
Appropriateness 

 Staff encouraged me to take responsibility for how I live my life 

15 Quality & 
Appropriateness 

Staff told me what side effects to watch out for. 

16 Quality & 
Appropriateness 

Staff respected my wishes about who is and who is not to be 
given information about my treatment 

17 Participation  I, not staff, decided my treatment goals 
20 Quality & 

Appropriateness 
Staff was sensitive to my cultural background (race, religion, 
language, etc.). 

21 Quality & 
Appropriateness 

Staff helped me obtain the information I needed so that I could 
take charge of managing my illness 

22 Quality & 
Appropriateness 

I was encouraged to use consumer-run programs (support 
groups, drop-in centers, crisis phone line, etc.). 

23 Positive 
Outcome 

I deal more effectively with daily problems 

24 Positive 
Outcome 

I am better able to control my life 

25 Positive 
Outcome 

I am better able to deal with crisis.  

26 Positive 
Outcome 

I am getting along better with my family 

27 Positive 
Outcome 

I do better in social situations 
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28 Positive 
Outcome 

I do better in school and/or work.  

29 Positive 
Outcome 

My housing situation has improved 

30 Improved 
Functioning 

My symptoms are not bothering me as much 

30 Positive 
Outcome 

My symptoms are not bothering me as much 

31 Improved 
Functioning 

I do things that are more meaningful to me.  

32 Improved 
Functioning 

I am better able to take care of my needs 

33 Improved 
Functioning 

I am better able to handle things when they go wrong 

34 Improved 
Functioning 

I am better able to do things that I want to do. 

35 Social 
Connectiveness 

I am happy with the friendships I have.  

36 Social 
Connectiveness 

I have people with whom I can do enjoyable things.  

37 Social 
Connectiveness 

I feel I belong in my community.  

38 Social 
Connectiveness 

In a crisis, I would have the support I need from family and 
friends. 

Utah Built Construct 
11 Wellness I felt comfortable asking questions about my treatment and/or 

medication 
14 Wellness  Staff encouraged me to take responsibility for how I live my life 
15 Wellness Staff told me what side effects to watch out for. 
16 Wellness Staff respected my wishes about who is and who is not to be 

given information about my treatment 
18 Wellness My therapist and/or psychiatrist discusses wellness related 

activities with me during my appointments.  
19 Wellness Wellness activities are an important part of my recovery plan 
28 Wellness I do better in school and/or work.  
31 Wellness I do things that are more meaningful to me.  
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