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Lab Exercise #5:
Logistic Regression—ANSWER KEY
You are comparing the effectiveness of group psychotherapy vs. individual psychotherapy for the treatment of depression, hypothesizing that group therapy will be as effective if not more so than individual psychotherapy. The sample consists of 50 adults diagnosed with moderate depression, chosen randomly from those referred to a large urban clinic. Clients were then randomized to an experimental group who received time-limited (15 weeks) group therapy each person assigned to one of five different therapy groups, or to a control group who received individual therapy for six months. The research design was an experimental treatment and control group, with pre- and posttest measurements of depression ((both groups measured posttest after six months). You are interested in comparing the effect of both treatments on whether or not clients’ mood and symptoms improved, controlling for ethnicity, having had a history of depression, whether or not there was parental history of depression, age, and current level of social support. [Note: this is a fictional data set for illustration purposes.] The variables included in the model are:

	Variable name
	As measured/coded by

	Treatment_group
	Treatment group assignment:

1 = group psychotherapy

0 = individual psychotherapy

	Dep_hx
	Participants’ history of depression? 

1 = Yes, 0 = No

	Age
	Participants’ age in years

	Parent
	Parental history of depression? 

1 = Yes, 0 = No

	Asian_PI
	Dummy variable for Asian or Pacific Islander, 

1 = Yes, 0 = No (White is reference category)

	Afr_amer
	Dummy variable for African American, 

1 = Yes, 0 = No (White is reference category)

	Latino
	Dummy variable for Latino, 

1 = Yes, 0 = No (White is reference category)

	High_support
	Dummy variable for self reported high level of support (compared to medium or no support). “No support” is the reference category. 

1 = High social support

0 = Not high social support

	Med_support
	Dummy variable for self reported some level of support (compared to high or no support). “No support” is the reference category

1 = Medium level of support

0 = Not medium level of support

	Improved
	Mood and symptoms improved vs. not improved (summarized from a depression scale with cutoff score)

1 = Improved

0 = Not improved


Table 1 compares the two groups on all variables. [Note—this would normally go in the Sampling section of the Methods.]
Table 1. Group comparisons on all variables.
	
	Group therapy
(n and % of group total)
	Individual therapy
(n and % of group total)

	Client history of depression
	12 (48%)
	12 (48%)

	Parental history of depression
	11 (44%)
	15 (60%)

	Level of support
	
	

	Low or none
	5 (20%)
	5 (20%)

	Medium
	13 (52%)
	12 (48%)

	High
	7 (28%)
	8 (32%)

	Ethnicity*
	
	

	Asian/PI
	1 (4%)
	9 (36%)

	African American
	6 (24%)
	7 (28%)

	Latino/Hispanic
	8 (32%)
	2 (8%)

	Non-Hispanic White
	10 (40%)
	7 (28%)

	Improved*
	16 (64%)
	8 (32%)

	Age (mean, SD)
	38 (14.64)
	42 (16.32)


*Treatment groups differ, p < .05
________________

Hypothesis Testing
I. What are the independent (including control) variables for the multivariate analysis, and their  level of measurement?

· Treatment Group – Categorical

· Depression history of client – Categorical

· Age – Continuous 

· Parent’s history of depression – Categorical 

· Asian or Pacific Islander – Dummy variable, categorical

· African American – Dummy variable, categorical

· Latino – Dummy variable, categorical

· High social support – Dummy variable, categorical

· Medium social support – Dummy variable, categorical

II. What is the dependent variable and level of measurement?

Improvemed (vs. not)  in mood and symptoms -- Categorical
III. State the null and alternate hypotheses for the overall model fit.
Null: Improvement in mood and symptoms is not related to the independent variables as a group. Or, the model does not predict the likelihood of improvement in mood and symptoms. 
Alternative: The overall model is predictive of the likelihood of improvement. 
IV. State the null and alternative hypothesis for the main independent variable.

Null: Type of treatment will not differ in the extent of improvement of mood and symptoms. 

Alternate: Group therapy will result a greater likelihood of improvement in mood and symptoms than individual psychotherapy, controlling for age, ethnicity, social support, and client and parental depression history. 
V. Why is logistic regression the correct statistical procedure? 

Dependent variable is categorical and there is more than one independent variable. 
VI. Review SPSS output. (SPSS commands: Analyze; Regression; Binary logistic; Options: Hosmer Lemeshow Goodness-of-Fit)
	Hosmer and Lemeshow Test

	Step
	Chi-square
	df
	Sig.

	1
	9.324
	8
	.316


	Variables in the Equation

	
	
	B
	S.E.
	Wald
	df
	Sig.
	Exp(B)

	Step 1
	treatment_group
	2.032
	.863
	5.545
	1
	.019
	7.629

	
	dep_hx
	.475
	.731
	.423
	1
	.515
	1.609

	
	Age
	.001
	.024
	.002
	1
	.969
	1.001

	
	Parent
	-.801
	.742
	1.165
	1
	.280
	.449

	
	Asian_PI
	1.467
	1.112
	1.741
	1
	.187
	4.338

	
	Afr_amer
	.040
	.959
	.002
	1
	.967
	1.041

	
	Latino
	.779
	.969
	.647
	1
	.421
	2.180

	
	High_support
	-2.396
	1.109
	4.663
	1
	.031
	.091

	
	med_support
	-2.604
	1.097
	5.635
	1
	.018
	.074

	
	Constant
	.622
	1.647
	.143
	1
	.706
	1.863


VII. Summarize results and decision to reject or not reject null. 

The Hosmer Lemeshow test showed that the model predicts the observed improvements in mood and symptoms, X2 (8) = 9.324, p = .316. We cannot reject the null that says the model predicts the observed dependent variable values.
Group therapy results in a higher likelihood than individual psychotherapy of improvements in mood and symptoms, Exp(B) = 7.629, p = .019. Group therapy participants were over seven times as likely as those receiving individual psychotherapy to show improvements in mood and symptoms, controlling for age, ethnicity, social support, and client and parental depression history. High levels of support (ExpB = .091, p = .031) and medium levels of support (ExpB = .074, p = .018) show lower likelihood of improvements than low levels of support, controlling for all other variables. Neither variable had as much impact in the likelihood of improvement as group psychotherapy. None of the other independent variables had significant effects on the likelihood of improvement. 
VIII. Discussion and Limitations

Include:

· Address original research questions or hypothesis

· Meaning and implications (including relevance to Transcultural perspective)

· Limitations of study

· Recommendations for further research

Our hypothesis was supported that group therapy had a greater likelihood of improving mood and symptoms, compared to participants in individual psychotherapy. Six months later group psychotherapy showed far greater reductions in depression symptoms. The use of time-limited group therapy seems to be a reasonable alternative to individual psychotherapy. It remains to be seen, however, whether the gains made in group psychotherapy hold after six months compared to a longer trial of individual psychotherapy. 

Interestingly, higher and medium levels of social support, compared to low level, had a lower likelihood of improvements. One might expect higher levels of social support to be associated with more improvement. It is unclear why these results were obtained, and further research is required to understand the role of social support in the improvement of symptoms of depression. One possible explanation is the small sample of “low level” cases resulting in an incomplete test of the role of social support. 

While ethnicity did not play a role in the outcome, the sample size did not allow for adequate comparison among the ethnicity groups. Further research replicating the experimental design with a larger sample would be required. 


A limitation of this study is the possibility of treatment diffusion that cannot be controlled. For example, it is possible that those in individual psychotherapy received some benefit of group interaction outside of the treatment environment, such as obtaining informal advice or support from friends or family. If this occurred, the impact of group therapy could have been understated. Treatment diffusion could also have worked in favor of group therapy, if group members received individualized advice, information, or supportive interventions outside of the group environment. If this occurred, the importance of the effects of individual treatment would have been understated. Collecting data measuring the extent to which treatment diffusion occurred would help explain this. These issues point to the need in clinical treatment experiments to specify the type of therapy being used and provide training to clinicians to ensure that the treatments being compared are implemented with fidelity. 
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