Using Linear Mixed Models in IBM SPSS
Quality of Life of Nursing Home Residents 
This study assessed the quality of life of 813 nursing home residents from 20 facilities across the country. The individual variables (i.e., level 1) included, (a) the resident’s facility (1 -20), (b) if the resident had a designated surrogate decision maker (SDM) coded 1 = yes and 0 = no, (c) perceived level of social support with higher scores indicating more support, and (d) level of reported quality of life as measured by the SF-36 with higher scores indicating greater quality of life. The second level variable was the 20 nursing home facilities randomly selected from across the country. 
Questions
1) Report the intraclass correlation coefficient for the unconditional random-effects model.
2) Are there any statistically significant differences in quality of life between those residents that have a surrogate decision maker compared to those residents who do not have a surrogate decision maker? 
3) Is there an interaction effect between facility and if the resident has a surrogate decision maker?

4) What is the expected increase in life satisfaction for each increase in facility level social support?
5) How much of life satisfaction is explained by the social support at the facility level? 
ANSWERS
1) Report the intraclass correlation coefficient for the unconditional random-effects model.

The ICC is 21.25%. This means that 21.25% of the life satisfaction variance is explained by the resident’s facility. 

	Estimates of Covariance Parametersa

	Parameter
	Estimate
	Std. Error
	Wald Z
	Sig.
	95% Confidence Interval

	
	
	
	
	
	Lower Bound
	Upper Bound

	Residual
	495.74
	24.89
	19.91
	.000
	449.27
	547.01

	Facility
	Variance
	133.85
	47.49
	2.81
	.005
	66.78
	268.31

	a. Dependent Variable: SF36.


133.85/ (495. 74 + 133.85) = 133.85/ 629.59 = .2125 (21.25%)
2) Are there any statistically significant differences in quality of life between those residents that have a surrogate decision maker compared to those residents who do not have a surrogate decision maker? 
YES! Residents who do Not have a surrogate decision maker were statistically significantly (p < .001) less satisfied with the quality of their lives compared to residents that have a surrogate decision maker.

	Estimates of Fixed Effectsb

	Parameter
	Estimate
	Std. Error
	df
	t
	Sig.
	95% Confidence Interval

	
	
	
	
	
	
	Lower Bound
	Upper Bound

	Intercept
	63.011014
	2.409773
	19.969
	26.148
	.000
	57.983807
	68.038221

	[SDM=0]
	-18.597687
	2.866757
	16.618
	-6.487
	.000
	-24.656614
	-12.538760

	[SDM=1]
	0a
	0
	.
	.
	.
	.
	.

	a. This parameter is set to zero because it is redundant.

b. Dependent Variable: SF36.


3) Is there an interaction effect between facility and if the resident has a surrogate decision maker?
The effect of surrogate decision status on life satisfaction appears constant across facilities, p = .43. 

	Estimates of Covariance Parametersa

	Parameter
	Estimate
	Std. Error
	Wald Z
	Sig.
	95% Confidence Interval

	
	
	
	
	
	Lower Bound
	Upper Bound

	Residual
	464.982069
	23.567528
	19.730
	.000
	421.010781
	513.545814

	Facility
	Variance
	77.722269
	34.340425
	2.263
	.024
	32.693000
	184.772006

	Facility * SDM
	Variance
	16.157045
	20.475240
	.789
	.430
	1.347923
	193.668471

	a. Dependent Variable: SF36.


4) What is the expected increase in life satisfaction for each increase in facility level social support?
For every unit increase in facility social support, life satisfaction increases 2.45 points. 
	Estimates of Fixed Effectsa

	Parameter
	Estimate
	Std. Error
	df
	t
	Sig.
	95% Confidence Interval

	
	
	
	
	
	
	Lower Bound
	Upper Bound

	Intercept
	57.285050
	1.241855
	18.819
	46.129
	.000
	54.684122
	59.885977

	SS_Clinic_Cent
	2.485386
	.289321
	18.017
	8.590
	.000
	1.877586
	3.093185

	a. Dependent Variable: SF36.


5) How much of life satisfaction is explained by the social support at the facility level? 
86.49 of life satisfaction is explained by the social support at the facility level. (133.85 – 18.07)/133.85 = 115.78/ 133.85 = 86.49.
Selected Output for the Unconditional Random-Effects Models with Annotation
	Model Dimension

	
	Number of Levels
	Covariance Structure
	Number of Parameters

	Fixed Effects
	Intercept
	1
	
	1

	Random Effects
	Facility
	20
	Variance Components
	1

	Residual
	
	
	1

	Total
	21
	
	3

	a. As of version 11.5, the syntax rules for the RANDOM subcommand have changed. Your command syntax may yield results that differ from those produced by prior versions. If you are using version 11 syntax, please consult the current syntax reference guide for more information.

b. Dependent Variable: SF36.


	Information Criteriaa

	-2 Restricted Log Likelihood
	7397.059

	Akaike's Information Criterion (AIC)
	7401.059

	Hurvich and Tsai's Criterion (AICC)
	7401.074

	Bozdogan's Criterion (CAIC)
	7412.458

	Schwarz's Bayesian Criterion (BIC)
	7410.458

	The information criteria are displayed in smaller-is-better forms.

	a. Dependent Variable: SF36.


Fixed Effects

	Type III Tests of Fixed Effectsa

	Source
	Numerator df
	Denominator df
	F
	Sig.

	Intercept
	1
	19.075
	463.871
	.000

	a. Dependent Variable: SF36.


	Estimates of Fixed Effectsa

	Parameter
	Estimate
	Std. Error
	df
	t
	Sig.
	95% Confidence Interval

	
	
	
	
	
	
	Lower Bound
	Upper Bound

	Intercept
	58.335280
	2.708525
	19.075
	21.538
	.000
	52.66
	64.00

	a. Dependent Variable: SF36.


Covariance Parameters

	Estimates of Covariance Parametersa

	Parameter
	Estimate
	Std. Error
	Wald Z
	Sig.
	95% Confidence Interval

	
	
	
	
	
	Lower Bound
	Upper Bound

	Residual
	495.74
	24.89
	19.91
	.000
	449.27
	547.01

	Facility
	Variance
	133.85
	47.49
	2.81
	.005
	66.78
	268.31

	a. Dependent Variable: SF36.


Facility variance for quality of life equals 133.85. The residual or unexplained quality of life variance is 495.74. To determine the quality of life variance attributable to the different locations, divide the facility variance (133.85) by the total of Facility and Residual, (i.e., 133.85/ (495. 74 + 133.85) = 133.85/ 629.59 = .2125 (21.25%). 
Selected Output for the Surrogate Decision Fixed Effect Model with Annotation
	Estimates of Fixed Effectsb

	Parameter
	Estimate
	Std. Error
	df
	t
	Sig.
	95% Confidence Interval

	
	
	
	
	
	
	Lower Bound
	Upper Bound

	Intercept
	63.011014
	2.409773
	19.969
	26.148
	.000
	57.983807
	68.038221

	[SDM=0]
	-18.597687
	2.866757
	16.618
	-6.487
	.000
	-24.656614
	-12.538760

	[SDM=1]
	0a
	0
	.
	.
	.
	.
	.

	a. This parameter is set to zero because it is redundant.

b. Dependent Variable: SF36.


This table indicates that residents without a surrogate decision maker are statistically significantly (p < .001) less satisfied with the quality of their lives compared to residents that have a surrogate decision maker.
Covariance Parameters

	Estimates of Covariance Parametersa

	Parameter
	Estimate
	Std. Error
	Wald Z
	Sig.
	95% Confidence Interval

	
	
	
	
	
	Lower Bound
	Upper Bound

	Residual
	464.982069
	23.567528
	19.730
	.000
	421.010781
	513.545814

	Facility
	Variance
	77.722269
	34.340425
	2.263
	.024
	32.693000
	184.772006

	Facility * SDM
	Variance
	16.157045
	20.475240
	.789
	.430
	1.347923
	193.668471

	a. Dependent Variable: SF36.


This table reports that the residual (i.e., the unexplained variance) of life satisfaction after controlling for facility, surrogate decision status, and facility-by-surrogate decision status remains the largest variance component. Facility continues to explain a significant portion of life satisfaction; however, the effect of surrogate decision status on life satisfaction appears constant across facilities. 
Selected Output for the Hierarchical Model 

(Introducing the Facility-Level Social Support as a Covariate) with Annotation
	Estimates of Fixed Effectsa

	Parameter
	Estimate
	Std. Error
	df
	t
	Sig.
	95% Confidence Interval

	
	
	
	
	
	
	Lower Bound
	Upper Bound

	Intercept
	57.285050
	1.241855
	18.819
	46.129
	.000
	54.684122
	59.885977

	SS_Clinic_Cent
	2.485386
	.289321
	18.017
	8.590
	.000
	1.877586
	3.093185

	a. Dependent Variable: SF36.



The Table above provides the estimated slope of 2.48 which is interpreted as for every unit increase in facility social support, life satisfaction increases 2.45 points. 
	Estimates of Covariance Parametersa

	Parameter
	Estimate
	Std. Error
	Wald Z
	Sig.
	95% Confidence Interval

	
	
	
	
	
	Lower Bound
	Upper Bound

	Residual
	495.342873
	24.853934
	19.930
	.000
	448.948682
	546.531424

	Intercept [subject = Facility]
	Variance
	18.079217
	9.857214
	1.834
	.067
	6.209899
	52.635008

	a. Dependent Variable: SF36.


This Table displays the estimate of the facility random variance after controlling for the social support at the facility level. 
(133.85 – 18.07)/133.85 = 115.78/ 133.85 = 86.49% of life satisfaction is explained by the social support at the facility level. 
