Multiple Regression Results Write-up
[bookmark: _GoBack]In October 2017, a study involving 175 participants was completed in Swansea. Each participant was given an adapted Theory of Planned Behaviour questionnaire (TPB; Aizen, 1991). The questionnaire was adapted to gain insight into whether the TPB constructs influence seasonal influenza vaccination (SIV) uptake. The study aimed to understand if the TPB constructs, attitudes, subjective norms and perceived behaviour control (PBC) were valuable predictors of people’s intentions to have the SIV. Information regarding core sociodemographic information such as gender, age and education level was also collected at this time. The sample included 31 males, 142 females and 2 remaining participants who were missing data regarding gender. The participants age ranged from 20 to 89 (M = 48.94, SD = 14.84) with 2 participants missing data. Concerning education level, 3 participants were missing data and of the remaining participants, 18% left school before 16, 18% left at 16, 8% left at 18, 18% have a college qualification or diploma and 28% of participants hold a university degree or higher. This shows that as a collective, the participants demonstrate a range of educational backgrounds and differences of age, including both young and old participants. The demographics illustrate a representative sample, although the sample could be criticised for including more females than males. This could impact the study as Emanuel et al. (2012) and López-Mosquera (2016) found that there are gender differences in response to the TPB constructs.
The means and standard deviations of the scores obtained from the TPB questionnaire are shown in Table 1. Scores for subjective norms, attitudes and intentions range from 1 to 7. The scores recorded on the PBC section of the questionnaire range from 3-6. This shows that the participants in this study did not report PBC lower than 3, showing that no participants across the sample feel that they have very low PBC. The PBC scores may be attributable to gender differences as Emanuel et al. (2012) and López-Mosquera (2016) show that females report higher PBC scores than males. The mean scores relating to intention and attitudes emerged as slightly above average, whilst scores relating to subjective norms and PBC presented as relatively average across the sample. The standard deviations for the scores on the intentions, attitudes and subjective norms constructs across the sample are similarly small, however in comparison PBC exhibits a lower standard deviation. This suggests there is less discrepancy between those who perceive higher behavioural control and those who report lower PBC. This may have been impacted by the PBC scores having a smaller range. Overall there are little discrepancies between participants scores for each of the TPB constructs.
Table 1
Descriptive Statistics for the TPB Constructs.
	TPB constructs
	M
	SD
	N

	Intention
	4.31
	1.58
	175

	Attitudes
	4.40
	1.70
	175

	Subjective norms
	3.65
	1.75
	175

	PBC
	4.58
	.73
	175



Intercorrelations between the study variables are presented in Table 2. Intentions to have the SIV and each of the TPB constructs show statistically significant correlations. Intentions and attitudes towards having the SIV were positively correlated (r = .54, p <.001), as were PBC scores (r = .46, p < .001) and subjective norms scores (r = .57, p <.001). No significant correlations were found between the sociodemographic variables and intentions to have the SIV. 


Table 2
Inter-Correlations Between Study Variables
	Variable
	2
	3
	4
	5
	6
	7

	1. Intention
	.54***
	.46***
	.57***
	.01
	.10
	-.12

	2. Attitudes
	
	.23**
	.49***
	-.10
	.18*
	-.19*

	3. PBC
	
	
	.16*
	.12
	.19*
	.01

	4. Subjective norms
	
	
	
	-.14*
	.15*
	-.14*

	5. Gender
	
	
	
	
	-.18*
	-.07

	6. Age
	
	
	
	
	
	-.29***

	7. Education level
	
	
	
	
	
	


Note: * p <.05, ** p <.005, *** p <.001
Hierarchical multiple regression was conducted to explore the ability of the TPB constructs (attitudes, subjective norms and PBC) to predict levels of intentions to have the SIV, after controlling for the influence of the sociodemographic variables. Preliminary analyses found that the demographic variables did not have a preferable relationship (exceeding .3) with intentions as shown in Table 2 (Pallant, 2010). This finding will not affect the predictability of the model, but the predictability of the individual sociodemographic variables should be considered with caution. The data did not violate any further assumptions. Age, gender and educational level were entered at Step 1 of the model, explaining 0.1% of the variance in intentions to have the SIV (adjusted r² = .001; F (3, 166) = 1.08, p = .36). This illustrates that age, gender and education levels did not significantly predict intentions to have the SIV (see Table 3). The prediction model as a whole was statistically significant. After the TPB variables were entered at Step 2, the total variance explained was 50.7%, F (6, 163) = 30.01; p < 0.0001. The addition of the TPB variables, after controlling for the sociodemographic variables showed a substantial, significant increase in the variance. An additional 50.6% of the variance in intentions to have the SIV was explained, r square change = 0.506, F change (3, 163) = 57.82; p < 0.0001. 
Table 3 
Hierarchical Regression Analysis for Predicting Intentions to Have the SIV
	
	Step 1
	Step 2

	Step/predictor
	B
	SE 
	Β
	B
	SE 
	β

	Gender
	.04
	.32
	.01
	.11
	.23
	.03

	Age
	.01
	.01
	.07
	-.01
	.01
	-.08

	Education level
	-.10
	.08
	-.10
	-.04
	.06
	-.04

	PBC
	
	
	
	.75
	.13
	.35***

	Subjective norm
	
	
	.
	.34
	.06
	.38***

	Attitudes
	
	
	
	.26
	.06
	.28***


Note: *** p <.001 
The sociodemographic variables were not significant independent predictors of intentions to have the SIV. There were no significant changes to the beta values, indicating that the TPB variables did not mediate effects of sociodemographic variables on intentions to have the SIV in this study. In the final model, each of the TPB constructs emerged as unique, statistically significant predictors for intentions to have the SIV. Attitudes towards having the SIV significantly predicted intention scores (β = .28, p < .0001). Subjective norms also significantly predicted intention scores (β = .38, p < .0001), in addition to PBC making a significant contribution to predicting intentions to have the SIV (β = .35, p < .0001). 
In summary, each construct of the TPB presented itself as a predictor variable. Higher intentions to have the SIV were significantly predicted by increases in subjective norms, PBC and attitudes respectively. Through exploration it has been shown that in this study the TPB is an advantageous predictor of people’s intentions to have the SIV. In contrast, the demographic variables were not significant predictors of people’s intentions to have the SIV in this sample. This may be due to the low intercorrelations observed between the sociodemographic variables and intentions in Table 2. It must also be acknowledged that gender differences may have influenced the results in this study since the majority of participants were female. 
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	Statistics

	
	Gender
	Education

	N
	Valid
	173
	172

	
	Missing
	2
	3

	Minimum
	1
	1

	Maximum
	2
	6


Frequency Table
	Gender

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Male
	31
	17.7
	17.9
	17.9

	
	Female
	142
	81.1
	82.1
	100.0

	
	Total
	173
	98.9
	100.0
	

	Missing
	99
	2
	1.1
	
	

	Total
	175
	100.0
	
	




	Education

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Left before 16
	32
	18.3
	18.6
	18.6

	
	Left at 16
	31
	17.7
	18.0
	36.6

	
	Left at 18
	14
	8.0
	8.1
	44.8

	
	College/Diploma
	31
	17.7
	18.0
	62.8

	
	University degree or higher
	49
	28.0
	28.5
	91.3

	
	Other
	15
	8.6
	8.7
	100.0

	
	Total
	172
	98.3
	100.0
	

	Missing
	99
	3
	1.7
	
	

	Total
	175
	100.0
	
	




DESCRIPTIVES VARIABLES=Gender Age Education Total_PBC Total_SN Total_Att Total_Inten
  /STATISTICS=MEAN STDDEV MIN MAX.

Descriptives
	Descriptive Statistics

	
	N
	Minimum
	Maximum
	Mean
	Std. Deviation

	Gender
	173
	1
	2
	1.82
	.385

	Age
	173
	20
	89
	48.94
	14.835

	Education
	172
	1
	6
	3.46
	1.684

	Total Perceived Behavioural Control score
	175
	3
	6
	4.58
	.730

	Total Subjective Norms score
	175
	1
	7
	3.65
	1.749

	Total Attitudes score
	175
	1
	7
	4.40
	1.699

	Intentions to have the seasonal influenza vaccination score
	175
	1
	7
	4.31
	1.579

	Valid N (listwise)
	168
	
	
	
	




REGRESSION
  /DESCRIPTIVES MEAN STDDEV CORR SIG N
  /MISSING PAIRWISE
  /STATISTICS COEFF OUTS R ANOVA COLLIN TOL CHANGE ZPP
  /CRITERIA=PIN(.05) POUT(.10)
  /NOORIGIN
  /DEPENDENT Total_Inten
  /METHOD=ENTER Gender Age Education
  /METHOD=ENTER Total_PBC Total_SN Total_Att
  /SCATTERPLOT=(*ZRESID ,*ZPRED)
  /RESIDUALS NORMPROB(ZRESID)
  /SAVE MAHAL COOK.



Regression
	Descriptive Statistics

	
	Mean
	Std. Deviation
	N

	Intentions to have the seasonal influenza vaccination score
	4.31
	1.579
	175

	Gender
	1.82
	.385
	173

	Age
	48.94
	14.835
	173

	Education
	3.46
	1.684
	172

	Total Perceived Behavioural Control score
	4.58
	.730
	175

	Total Subjective Norms score
	3.65
	1.749
	175

	Total Attitudes score
	4.40
	1.699
	175


	Correlations

	
	Intentions to have the seasonal influenza vaccination score
	Gender
	Age
	Education
	Total Perceived Behavioural Control score
	Total Subjective Norms score
	Total Attitudes score

	Pearson Correlation
	Intentions to have the seasonal influenza vaccination score
	1.000
	.005
	.095
	-.123
	.460
	.565
	.540

	
	Gender
	.005
	1.000
	-.177
	-.072
	.116
	-.138
	-.095

	
	Age
	.095
	-.177
	1.000
	-.285
	.187
	.147
	.175

	
	Education
	-.123
	-.072
	-.285
	1.000
	.012
	-.141
	-.192

	
	Total Perceived Behavioural Control score
	.460
	.116
	.187
	.012
	1.000
	.161
	.230

	
	Total Subjective Norms score
	.565
	-.138
	.147
	-.141
	.161
	1.000
	.489

	
	Total Attitudes score
	.540
	-.095
	.175
	-.192
	.230
	.489
	1.000

	Sig. (1-tailed)
	Intentions to have the seasonal influenza vaccination score
	.
	.475
	.106
	.054
	.000
	.000
	.000

	
	Gender
	.475
	.
	.010
	.175
	.064
	.035
	.108

	
	Age
	.106
	.010
	.
	.000
	.007
	.027
	.011

	
	Education
	.054
	.175
	.000
	.
	.438
	.033
	.006

	
	Total Perceived Behavioural Control score
	.000
	.064
	.007
	.438
	.
	.017
	.001

	
	Total Subjective Norms score
	.000
	.035
	.027
	.033
	.017
	.
	.000

	
	Total Attitudes score
	.000
	.108
	.011
	.006
	.001
	.000
	.

	N
	Intentions to have the seasonal influenza vaccination score
	175
	173
	173
	172
	175
	175
	175

	
	Gender
	173
	173
	171
	170
	173
	173
	173

	
	Age
	173
	171
	173
	170
	173
	173
	173

	
	Education
	172
	170
	170
	172
	172
	172
	172

	
	Total Perceived Behavioural Control score
	175
	173
	173
	172
	175
	175
	175

	
	Total Subjective Norms score
	175
	173
	173
	172
	175
	175
	175

	
	Total Attitudes score
	175
	173
	173
	172
	175
	175
	175






	Variables Entered/Removeda

	Model
	Variables Entered
	Variables Removed
	Method

	1
	Education, Gender, Ageb
	.
	Enter

	2
	Total Subjective Norms score, Total Perceived Behavioural Control score, Total Attitudes scoreb
	.
	Enter

	a. Dependent Variable: Intentions to have the seasonal influenza vaccination score

	b. All requested variables entered.




	Model Summaryc

	Model
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate
	Change Statistics

	
	
	
	
	
	R Square Change
	F Change
	df1
	df2
	Sig. F Change

	1
	.139a
	.019
	.001
	1.578
	.019
	1.084
	3
	166
	.357

	2
	.724b
	.525
	.507
	1.108
	.506
	57.820
	3
	163
	.000

	a. Predictors: (Constant), Education, Gender, Age

	b. Predictors: (Constant), Education, Gender, Age, Total Subjective Norms score, Total Perceived Behavioural Control score, Total Attitudes score

	c. Dependent Variable: Intentions to have the seasonal influenza vaccination score




	ANOVAa

	Model
	Sum of Squares
	df
	Mean Square
	F
	Sig.

	1
	Regression
	8.095
	3
	2.698
	1.084
	.357b

	
	Residual
	413.156
	166
	2.489
	
	

	
	Total
	421.251
	169
	
	
	

	2
	Regression
	221.096
	6
	36.849
	30.009
	.000c

	
	Residual
	200.155
	163
	1.228
	
	

	
	Total
	421.251
	169
	
	
	

	a. Dependent Variable: Intentions to have the seasonal influenza vaccination score

	b. Predictors: (Constant), Education, Gender, Age

	c. Predictors: (Constant), Education, Gender, Age, Total Subjective Norms score, Total Perceived Behavioural Control score, Total Attitudes score




[image: ]

	Excluded Variablesa

	Model
	Beta In
	t
	Sig.
	Partial Correlation
	Collinearity Statistics

	
	
	
	
	
	Tolerance
	VIF
	Minimum Tolerance

	1
	Total Perceived Behavioural Control score
	.479b
	6.796
	.000
	.468
	.934
	1.070
	.833

	
	Total Subjective Norms score
	.570b
	8.708
	.000
	.561
	.951
	1.051
	.874

	
	Total Attitudes score
	.542b
	8.036
	.000
	.530
	.940
	1.063
	.869

	a. Dependent Variable: Intentions to have the seasonal influenza vaccination score

	b. Predictors in the Model: (Constant), Education, Gender, Age




	
Collinearity Diagnosticsa

	Model
	Dimension
	Eigenvalue
	Condition Index
	Variance Proportions

	
	
	
	
	(Constant)
	Gender
	Age
	Education
	Total Perceived Behavioural Control score
	Total Subjective Norms score
	Total Attitudes score

	1
	1
	3.732
	1.000
	.00
	.00
	.00
	.01
	
	
	

	
	2
	.187
	4.468
	.00
	.01
	.10
	.65
	
	
	

	
	3
	.068
	7.406
	.01
	.30
	.46
	.13
	
	
	

	
	4
	.012
	17.289
	.99
	.69
	.43
	.21
	
	
	

	2
	1
	6.439
	1.000
	.00
	.00
	.00
	.00
	.00
	.00
	.00

	
	2
	.252
	5.057
	.00
	.00
	.01
	.38
	.00
	.13
	.05

	
	3
	.137
	6.847
	.00
	.03
	.11
	.25
	.01
	.38
	.01

	
	4
	.074
	9.313
	.00
	.00
	.16
	.00
	.00
	.37
	.77

	
	5
	.068
	9.748
	.00
	.24
	.39
	.13
	.00
	.09
	.10

	
	6
	.021
	17.693
	.01
	.40
	.21
	.10
	.72
	.01
	.05

	
	7
	.009
	26.159
	.98
	.32
	.13
	.13
	.27
	.01
	.01

	a. Dependent Variable: Intentions to have the seasonal influenza vaccination score




	

Residuals Statisticsa

	
	Minimum
	Maximum
	Mean
	Std. Deviation
	N

	Predicted Value
	1.54
	7.15
	4.31
	1.154
	168

	Std. Predicted Value
	-2.421
	2.476
	-.004
	1.009
	168

	Standard Error of Predicted Value
	.125
	.328
	.220
	.051
	168

	Adjusted Predicted Value
	1.59
	7.21
	4.31
	1.152
	168

	Residual
	-3.072
	2.907
	-.018
	1.096
	168

	Std. Residual
	-2.772
	2.624
	-.016
	.989
	168

	Stud. Residual
	-2.845
	2.657
	-.017
	1.008
	168

	Deleted Residual
	-3.236
	2.982
	-.020
	1.139
	168

	Stud. Deleted Residual
	-2.910
	2.708
	-.018
	1.014
	168

	Mahal. Distance
	1.157
	13.810
	6.036
	3.272
	168

	Cook's Distance
	.000
	.062
	.006
	.008
	168

	Centered Leverage Value
	.007
	.082
	.036
	.019
	168

	a. Dependent Variable: Intentions to have the seasonal influenza vaccination score
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Normal P-P Plot of Regression Standardized Residual

Dependent Variable: Intentions to have the seasonal influenza vaccination score
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Scatterplot

Dependent Variable: Intentions to have the seasonal influenza vaccination score
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