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Abstract 

Background and Objectives 

A growing body of evidence shows that subjective wellbeing (SWB) mainly comprises 

mood. Under the theory of SWB homeostasis, this mood is conceptualised as 

Homeostatically Protected Mood (HPMood); a genetically endowed, background affect. 

HPMood is complemented by a system of stabilising forces–including the cognitive buffers 

of self-esteem, optimism, and control–that maintain SWB within an individually determined 

set-point-range. HPMood is constantly present, making it a likely source of information for 

heuristic processing. Accordingly, self-report measures informed by HPMood will 

automatically correlate. This has been supported in a recent study, where both General Life 

Satisfaction (GLS) and Personal Wellbeing Index (PWI) correlations with self-esteem, 

optimism, and control all reduced substantially after controlling for HPMood. The current 

study aimed to extend these findings. Multiple regression analyses were performed to 

examine the extent of reductions in the unique contributions of the cognitive buffers, when 

predicting GLS and the PWI, after controlling for HPMood. 

 

Method 

Analyses were performed separately on two samples from the Australian Unity Wellbeing 

Index, comprising 1,486 and 3,197 respondents respectively.  

 

Results 

As hypothesised, the unique contribution of the cognitive buffers to the variance in both GLS 

and the PWI reduced after controlling for HPMood. While the buffers initially accounted for 

around 13% of combined unique variance, this dropped to a negligible 1% after controlling 

for HPMood. 

 

Conclusion 

The extent of the reductions indicate that the buffers included a high content of HPMood, and 

indeed provided virtually no explanatory power to levels of SWB beyond that already 

accounted for by HPMood. These results extend the theory of SWB homeostasis by 

supporting the proposition that HPMood is a primary source of shared variance in SWB for 

normal adult populations. This study highlights the need for future research in SWB to 

control for the effects of HPMood.   
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Homeostatically Protected Mood as a Primary Source of Shared Variance in Subjective 

Wellbeing 

The emergence of positive psychology (Seligman & Csikszentmihalyi, 2000) has 

generated much public enthusiasm for the view that subjective wellbeing (SWB) can be 

improved with changes to cognitions (Seligman, 2002). With growing national mental health 

expenditure (Australian Institute of Health and Welfare, 2015) and increased community 

focus on preventative measures, positive psychology interventions are now beginning to 

appear more commonly in general community-based settings (e.g. Norrish, 2015; Waters, 

2011). However, an alternative theory suggests that biologically determined mood limits the 

scope of improvement for individuals already experiencing normal levels of wellbeing 

(Cummins, 2013). Indeed, initial evidence indicates that while effective interventions can 

result in large improvements for people with low-baseline levels of SWB, those with normal-

baseline levels report much more modest improvements (Tomyn, Weinberg, & Cummins, 

2015). With growing levels of resources directed towards potentially ineffective cognitive-

based interventions on general populations, this study investigates the influence of mood as a 

primary source of shared variance in SWB, and highlights the need for future research to 

control for this impact.  

 

Subjective Wellbeing  

Subjective wellbeing is defined as a generally positive state of mind comprising the 

whole life experience (Cummins, 2010). SWB can be measured with global self-report scales, 

such as General Life Satisfaction (GLS), which ask a single question like: “How do you feel 

about your life as a whole?” (Andrews & Withey, 1976, p. 66). Domain-specific scales, such 

as the Personal Wellbeing Index (PWI; International Wellbeing Group, 2013), average scores 

across various life domains to produce a more psychometrically robust composite measure. 

Evidence shows that SWB is remarkably stable for both approaches. For example, in the 

Australian Unity Wellbeing Index (AUWI) study of Australian adults, every survey mean 

score over 32 surveys and 14 years has been in the narrow range of just 73.21-76.36 

percentage points for the PWI, and 75.23-79.12 for GLS (Capic et al., 2015). The dominant 

cognitive-affective view of SWB attributes this stability to personality. Under this view, 

SWB is considered to be primarily a cognitive construct, with separable affective, life 

satisfaction and domain specific elements, based on personality-derived positive mood 

(Diener, Scollon, & Lucas, 2004).  



HPMOOD AS SHARED VARIANCE IN SWB  5 

 

Theory of SWB Homeostasis 

As an alternative to the cognitive-affective view, the theory of SWB homeostasis 

(Cummins, 2010) proposes that SWB is maintained by underlying mechanisms analogous to 

the homeostatic systems that manage physiological states, such as body temperature. 

Homeostasis theory is supported by a growing body of evidence, which shows that SWB is 

dominated by mood rather than cognition, with personality making little contribution after 

controlling for mood (Blore, Stokes, Mellor, Firth, & Cummins, 2011; Davern, Cummins, & 

Stokes, 2007; Tomyn & Cummins, 2011). This mood affect–in the form of Homeostatically 

Protected Mood (HPMood)–is conceptualised as a stable, genetically endowed, positive, and 

underlying mood that maintains SWB within an individually determined range, around a set-

point (Cummins, 2010). Recent evidence suggests that these set-points are normally 

distributed between 70-90 percentage points, with a theoretical population mean set-point of 

80, and an average individual range of 18-20 points (Cummins, Li, Wooden, & Stokes, 

2014).  

 

Under homeostasis theory, while SWB may fluctuate following significant life events, 

HPMood remains unaffected. Homeostatic stabilizing forces work to restore SWB to its 

normal set-point-range using a system of resources comprising behaviours, adaptation, and 

cognitive buffers including self-esteem, perceived control, and optimism (Cummins & 

Wooden, 2014). These deeply embedded and biologically determined processes are 

considered to support SWB in the most abstract, non-specific, and highly personalised sense 

(Cummins, 2010). It is these processes that limit the scope for improvement in individuals 

already experiencing normal levels of SWB, with stabilising forces responding to both 

upward and downward pressures on SWB (Cummins, 2013). However, these processes can 

be overwhelmed by prolonged challenges to SWB, resulting in individuals operating under 

conditions of homeostatic defeat (Cummins & Wooden, 2014). The low scores of such 

individuals in population samples are considered to account for the discrepancy between the 

theoretical population mean set-point of 80 under homeostasis theory, and the normal GLS 

population mean of 77.61 points calculated in the AUWI study (Capic et al., 2015). It is these 

low scoring individuals who are most likely to achieve long-term gains from appropriately 

targeted SWB interventions (Tomyn, Weinberg, & Cummins, 2015). 
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HPMood as Information 

Despite a strong theoretical basis and substantial body of evidence, homeostasis 

theory and the primary role of HPMood has been largely ignored by the SWB literature. 

Current research is still dominated by the personality based, cognitive-affective view of SWB 

(e.g. Durayappah, 2011; Kjell, Daukantaitė, Hefferon, & Sikström, 2016; Oishi & Diener, 

2001). This theoretical framework has been founded largely on correlational self-report 

evidence linking the key constructs (e.g. Costa & McCrae, 1980; Michalos, 1985; Watson & 

Tellegen, 1985). However as Meehl highlighted, in self-report psychology everything 

correlates with everything due to obscure causal factors, which he called the “crud factor” 

(1990, p. 204). More specifically, it has been recently suggested that self-report measures of 

SWB and personality automatically correlate because they are all informed by the abstract, 

non-specific, and highly personalised background affect of HPMood (Cummins & Wooden, 

2014).  

 

This non-specific mood may infuse judgements of SWB through heuristics (Forgas, 

1995), which are cognitive shortcuts used to simplify judgemental processes (Tversky & 

Kahneman, 1973). To avoid making effortful cognitive comparisons, people look for the 

most accessible information to facilitate their decision making (Fiske & Taylor, 1991). The 

constant presence of HPMood makes it a likely source of such information. This offers an 

alternative to the cognitive-affective view of SWB, which assumes that people perform a 

complex cognitive integration of multiple aspects of life to process judgements for global 

self-report measures such as GLS (Diener, Scollon, Oishi, Dzokoto, & Suh, 2000). It is 

unlikely that people have specific information available to answer the abstract, non-specific 

and highly personal question: “How do you feel about your life as a whole?” Instead, as they 

consider this question, respondents are likely to reflect upon their affective state. If there is no 

more salient information available, the underlying background affect of HPMood is likely to 

inform their response as a heuristic (Cummins, 2011). This is consistent with evidence that 

shows GLS contains a high proportion of HPMood (Davern et al., 2007; Lai & Cummins, 

2013).  

 

In contrast to the abstract nature of GLS, the PWI comprises items addressing more 

specific domains of life. While responses to the PWI are still expected to be informed by 

HPMood, the more direct questions are also likely to prompt a higher proportion of cognitive 
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evaluations, resulting in proportionately lower mood content (Blore et al., 2011). This is 

supported by Lai and Cummins (2013), which is the only published study to date to show that 

HPMood is a source of shared variance between self-report measures of SWB. In that study, 

GLS and PWI correlations with the cognitive buffers of self-esteem, optimism, and control 

all reduced substantially after controlling for HPMood, with the GLS reductions exceeding 

the PWI reductions (Lai & Cummins, 2013). However, these results may not generalise 

beyond the two specific samples used. Results based on a Hong Kong convenience sample 

included only employed and cohabitating respondents, while results based on an Australian 

general population survey included only employed respondents. Given the important role that 

income and relationships provide as an external resource to maintaining SWB homeostasis 

(Cummins, 2016), it is unlikely that either of these results generalise to a broader, normal 

population. 

 

Aims and Hypotheses 

This study aims to build upon the existing theory of SWB homeostasis by partially 

replicating and extending the Lai and Cummins (2013) study. It will be investigated whether 

HPMood is a source of shared variance for self-report measures of SWB for a normal adult 

population. The comparative influence of HPMood will be tested to confirm whether GLS 

contains a higher proportion of HPMood than the PWI. After controlling for HPMood the 

extent of the reduction in the unique contribution by the cognitive buffers (self-esteem, 

perceived control, and optimism) when predicting GLS and the PWI will also be explored. 

Potential implications for future SWB research and interventions aimed at general adult 

populations will be identified. Specifically, it is hypothesised that: 

 

1. In a sample from the general population, all of the measured variables will 

approximate the homeostatic set-point range of 70-90 percentage points.  

Rationale. The general, abstract and personal nature of the self-report questions will 

facilitate common heuristic process using HPMood as information. Therefore, all measured 

variables will approximate the level of HPMood.  

 

2. After controlling for HPMood, each of the cognitive buffers will make a lower 

unique contribution to the variance in GLS. 
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Rationale. Prior to controlling for HPMood, any unique covariance between the 

cognitive buffers and GLS will include a high content of HPMood. Controlling for HPMood 

will convert this into shared variance. 

 

3. After controlling for HPMood, the reductions in the unique contributions by 

the cognitive buffers to the variance in the PWI, will be less than the reductions in GLS. 

Rationale. The PWI targets specific life-domains; while questions are still relatively 

abstract and personal, they are more direct than the broad GLS question. Due to the higher 

target specificity, the PWI is expected to comprise more cognitive judgement responses than 

GLS. Thus, controlling for HPMood is expected to result in greater reductions for GLS, with 

its relatively higher HPMood content. 

 

Method 

Participants 

The data for this study came from the Australian Unity Wellbeing Index (AUWI); a 

long-term study into the subjective wellbeing (SWB) of Australia’s general adult population 

that commenced in 2001. All analyses have been performed on two separate data sets: 

ARC22 (November 2011) and ARC25 (August 2013). The surveys comprised 1,486 

(ARC22) and 3,197 (ARC25) respondents respectively, with an approximate gender balance. 

Ages ranged from 19 to 93 years old, with a mean age of 62 years. Notably, the samples 

reported a relatively high proportion of participants with Personal Wellbeing Index (PWI) 

scores of 50 percentage points or below, with 5.11% in ARC22 and 5.38% in ARC25, 

compared to approximately 4% for typical cross-sectional surveys of Australian adults (Capic 

et al., 2015). This is indicative of a higher proportion of respondents experiencing 

homeostatic defeat (Cummins & Wooden, 2014). 

 

Materials  

The surveys were mailed to participants and included: a letter from the primary 

researcher (Appendix A), plain language statement (Appendix B), ARC questionnaire 

(Appendix C and D), and demographic form (Appendix E). The questionnaire, which 

explored various aspects of SWB, included 88 questions for ARC22 and 91 questions for 

ARC25.  
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Measures   

Data were collected using an 11-point, numerical, end-defined response scale, for 

each of the following measures (Appendix F). 

 

Personal Wellbeing Index. This study includes two measures of SWB. The first, the 

PWI, measures satisfaction across seven life-domains from 0 (“Not satisfied at all”) to 10 

(“Completely satisfied”). The scale is considered internally reliable with Cronbach’s alpha 

reported between .70 and .85 (International Wellbeing Group, 2013). 

 

General Life Satisfaction. The second measure of SWB, General Life Satisfaction, 

comprises a single question: “How satisfied are you with your life as a whole?” rated from 0 

(“Not satisfied at all”) to 10 (“Completely satisfied”).  

 

Homeostatically Protected Mood. This measures the three affects of happy, 

contented and alert (Cummins, 2010), in response to the question: “Thinking about my life in 

general I feel…” rated from 0 (“Not at all”) to 10 (“Extremely”). The scale is considered 

internally reliable for Australian samples with Cronbach’s alpha reported at .83 (Lai and 

Cummins, 2013). 

 

Self-Esteem. This comprises five-items from Rosenberg’s (1965) Self-Esteem Scale, 

rated from 0 (“Do not agree at all”) to 10 (“Agree completely”). The scale is considered 

internally reliable with Cronbach’s alpha reported at .91 (Sinclair et al., 2010). 

 

Perceived Control. This comprises Heeps’ (2000) seven-item Primary Control Scale 

and five-item Secondary Control Scale, rated from 0 (“Do not agree at all”) to 10 (“Agree 

completely”). As one question on the primary control subscale differed between surveys, it 

was removed from both to ensure comparability. The scale is considered internally reliable 

with Cronbach’s alpha reported at .90 (Heeps, 2000). 

 

Optimism. This comprises the three optimistically framed questions from the Life 

Orientation Test–Revised (LOT–R: Carver & Scheier, 2002), rated from 0 (“Do not agree at 

all”) to 10 (“Agree completely”). The scale is considered internally reliable for Australian 

samples with Cronbach’s alpha reported at .85 (Lai & Cummins, 2013). 
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Procedure 

After confirming compliance with ethical procedures for Deakin University Honours 

research, the previously collected data were obtained from the publicly available website of 

the Australian Centre on Quality of Life (ACQOL, 2011, 2013). 

 

Results 

The results for each sample are reported below, including data preparation, 

descriptive information, and specific results for the hypotheses. 

 

Preliminary Analysis  

Data cleaning. This study used IBM SPSS Statistics 23.0 to perform all analyses. 

There were 1,672 responses received for ARC22 and 3,726 for ARC25. After standardising 

all scores onto a 0-100 point scale, the data were reviewed for cases exhibiting an acquiescent 

response style. Those cases which scored the maximum 100 points for each Personal 

Wellbeing Index (PWI) domain–15 for ARC22 and 45 for ARC25–were deleted as 

recommended by the PWI manual (International Wellbeing Group, 2013). Given the large 

samples, missing data were deleted on a case-wise basis: 105 for ARC22 (6.28% of total 

cases) and 348 cases for ARC 25 (9.34% of total cases).  

 

Outliers were assessed at a number of levels as recommended by Tabachnick and 

Fidell (2013). At the univariate level, potential outliers were only evident below the mean, 

consistent with the positive nature of subjective wellbeing (SWB) data. As all scores fell 

within the valid 0-10 scale range, they were considered legitimate. At the multivariate level, 

Mahalanobis distances were calculated to identify cases with an unusual spread of extreme 

scores, while studentised residuals were calculated to identify cases with excessive influence 

on the regression solution. A total of 66 extreme cases for ARC22 and 136 for ARC25 were 

deleted. The remaining sample sizes of 1,486 for ARC22 and 3,197 for ARC25 were well in 

excess of minimums proposed by Tabachnick and Fidell. 

 

Multivariate normality was assessed by analysing the residuals around the predicted 

dependent variable scores, as recommended by Tabachnick and Fidell (2013). While there 

was no indication of nonlinearity or heteroscedasticity, further screening of normality was 

warranted with residuals trailing off to the negative side of predicted PWI and General Life 
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Satisfaction (GLS) scores. At the individual variable level, frequency histograms indicated 

the data were negatively skewed with positive kurtosis. This is consistent with the positive 

nature of SWB, with the majority of scores expected to be tightly clustered towards the right 

hand side of the relevant distribution. Secondary control was the single exception, with a 

relatively normal distribution. Given the large sample sizes, the effect of skewness and 

kurtosis was not expected to make a substantive difference to the results (Tabachnick & 

Fidell, 2013).  

 

Factor analysis. A principal components analysis was performed to confirm the 

factor structure of the independent variables, as reported in Table 1.  

 

Table 1. 

Principal Components Analysis–Variance Accounted for. 

 

 

Using a minimum factor loading of .40, one principal component was extracted for all 

measures except for perceived control, which had two components consistent with the 

primary and secondary control subscales. Results were consistent between ARC22 and 

ARC25. 

 

  

Measure ARC22 ARC25

PWI 53.74 55.37

HPMood 80.58 83.15

Self-Esteem 75.74 78.53

Perceived Control 56.82 58.48

Optimism 80.01 79.35

Note.  PWI = Personal Wellbeing Index; HPMood = Homeostatically Protected Mood.

Variance accounted for (%)
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Reliability of measures. The variables were assessed for internal reliability using 

Cronbach’s alpha as reported in Table 2.  

 

Table 2. 

Reliability of Measures. 

 

 

With all values above .70 as recommended by Kline (1999), the variables were 

considered internally reliable. Results between ARC22 and ARC25 were very similar. 

 

  

Measure ARC22 ARC25

PWI .85 .86

HPMood .88 .90

Self-Esteem .92 .93

Primary Control .86 .87

Secondary Control .77 .78

Optimism .87 .87

Note.  PWI = Personal Wellbeing Index; HPMood = Homeostatically Protected Mood.

Cronbach's alpha
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Descriptive Statistics 

Descriptive information for each sample is reported in Table 3. 

 

Table 3. 

Variable Means, Standard Deviations, and Bivariate Correlations. 

 

 

The descriptive information was very similar between ARC22 and ARC25, with 

sample size being the only notable difference. The mean scores for the PWI and GLS fell 

within the reported normative ranges calculated by Capic et al. (2015; PWI = 73.87-76.78; 

GLS = 76.08-79.13), as two standard deviations either side of the population mean scores for 

the 32 surveys of the Australian Unity Wellbeing Index. The mean scores for the remaining 

variables fell within the relatively narrow range of 71.12 to 79.58 points, except for 

secondary control which had mean scores below 50 points. All correlations were significant 

at p < .001, and while all independent variables were positively correlated, multicollinearity 

was not evident with the maximum correlation at r = .82. Using Ferguson’s effect size 

guidelines (2009) most correlations were in the moderate to high range (r > .50). The main 

exception was the inter-correlations with secondary control that were mostly trivial (r < .20). 

The lack of meaningful relationships between secondary control and the other variables, 

Measure N M SD

ARC22 1,486   

PWI 75.13 12.86

GLS 77.00 14.46 .76

HPMood 75.91 15.08 .80 .79

Self-Esteem 78.87 13.78 .66 .66 .74

Primary Control 71.98 14.90 .46 .44 .53 .57

Secondary Control 47.85 19.57 .16 .14 .17 .13 .13

Optimism 71.83 17.12 .61 .59 .65 .68 .52 .19

ARC25 3,197   

PWI 75.77 13.01

GLS 77.33 14.18 .78

HPMood 75.64 15.33 .82 .82

Self-Esteem 79.58 14.04 .69 .65 .74

Primary Control 72.88 14.34 .51 .48 .56 .63

Secondary Control 48.64 19.55 .11 .12 .14 .13 .15

Optimism 71.12 17.06 .61 .57 .66 .68 .56 .21

Note.  PWI = Personal Wellbeing Index; GLS = General Life Satisfaction; HPMood = Homeostatically Protected Mood;

SE = Self-Esteem; PC = Primary Control; SC = Secondary Control.

All bivariate correlations were significant at p  < .001 (2-tailed).

Bivariate correlations

PWI GLS HPMood SE PC SC
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coupled with its low mean scores, resulted in the decision to exclude secondary control from 

further analysis. 

 

Hypothesis 1 

In a sample from the general population, all of the measured variables will 

approximate the homeostatic set-point range of 70-90 percentage points. As reported in 

Table 3, the mean scores of the included variables (excluding secondary control) fell between 

71.12 to 79.58 percentage points. These results support the proposition that the variables 

would all approximate HPMood. 

 

Hypothesis 2 

After controlling for HPMood, each of the cognitive buffers will make a lower 

unique contribution to the variance in GLS. A multiple hierarchical regression was 

performed to assess the relative contribution of each of the cognitive buffers and HPMood, 

when predicting the outcome variable GLS. The cognitive buffers of self-esteem, primary 

control, and optimism were entered as the predictors in Model 1, and HPMood was added in 

Model 2. The results are reported in Table 4. 
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Table 4. 

Multiple Hierarchical Regression to Predict GLS. 

 

 

In Model 1, the cognitive buffers accounted for 47% and 45% of the total variance in 

GLS. Self-esteem and optimism both contributed to the unique variance, accounting for 14% 

and 11% between them. Following the introduction of HPMood in Model 2, the predictive 

power increased for both studies to a total of 64% and 68% of the variance in GLS accounted 

for. This is considered a strong effect using Ferguson’s effect size guidelines (2009). Of the 

total variance, an increased proportion was unique (18% and 22%), however this mostly 

comprised HPMood. While the unique contributions by self-esteem and optimism remained 

statistically significant, their combined contribution of around 1% is considered a trivial 

effect (Ferguson, 2009). To assess the significance of the reduction in unique covariance, the 

semi-partial correlations from Model 1 and Model 2 were converted to Fisher’s Z and 

compared. The reductions for all variables that made an initial unique contribution were 

significant (p < .001). These results, which were very similar for ARC22 and ARC25, 

support the proposition that the variables would include a high content of HPMood.  

 

Measure

Model 1

Self-Esteem .45 *** .31 .10 .46 *** .31 .09

Primary Control .04 .04 .00 .06 *** .05 .00

Optimism .27 *** .19 .04 .22 *** .16 .02

R
2 .47 *** .45 ***

Adjusted R
2 .47 .45

Unique Variance 14% 11%

Shared Variance 33% 34%

Model 2

Self-Esteem .12 *** .07 -.24 *** .01 .09 *** .05 -.26 *** .00

Primary Control -.02 -.02 -.06 .00 -.01 -.01 -.06 * .00

Optimism .10 *** .07 -.12 *** .00 .03 * .02 -.14 *** .00

HPMood .65 *** .41 .17 .74 *** .47 .22

R
2 .64 *** .68 ***

Adjusted R
2 .64 .68

∆R
2 .17 *** .23 ***

Unique Variance 18% 22%

Shared Variance 46% 46%

Note.  sr
2

 = proportion of unique variance accounted for.

The sr  values from Model 1 and Model 2 were converted into Fisher's Z to test for significance of ∆sr .

*p  < .05. **p  < .01. ***p  < .001.

ARC25ARC22

∆srβ sr sr
2 β sr sr

2
∆sr
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Hypothesis 3 

After controlling for HPMood, the reductions in the unique contributions by the 

cognitive buffers to the variance in the PWI, will be less than the reductions in GLS. 

The multiple hierarchical regression from Hypothesis 2 was repeated, this time with the PWI 

as the outcome variable. The results are reported in Table 5. 

 

Table 5. 

Multiple Hierarchical Regression to Predict the PWI. 

 

 

In Model 1 the cognitive buffers accounted for 49% and 51% of the total variance in 

the PWI. The buffers all made unique contributions, accounting for 13% unique variance 

between them. Following the introduction of HPMood in Model 2, the predictive power 

increased for both surveys with a total of 66% and 69% of the variance in the PWI accounted 

for. This is a strong effect according to Ferguson’s effect size guidelines (2009). Of the total 

variance, an increased proportion was unique (18%), however this mostly comprised 

HPMood. While the unique contributions by self-esteem and optimism remained statistically 

significant, their combined contribution of around 1% is considered a trivial effect (Ferguson, 

Measure

Model 1

Self-Esteem .44 *** .30 .09 .48 *** .32 .10

Primary Control .06 ** .05 .00 .07 *** .05 .00

Optimism .28 *** .20 .04 .25 *** .18 .03

R
2 .49 *** .51 ***

Adjusted R
2 .49 .51

Unique Variance 13% 13%

Shared Variance 36% 38%

Model 2

Self-Esteem .10 *** .06 -.24 *** .00 .15 *** .09 -.23 *** .01

Primary Control -.01 -.01 -.06 .00 .01 .01 -.05 * .00

Optimism .11 *** .08 -.12 *** .01 .08 *** .05 -.12 *** .00

HPMood .66 *** .42 .17 .65 *** .42 .17

R
2 .66 *** .69 ***

Adjusted R
2 .66 .69

∆R
2 .17 *** .18 ***

Unique Variance 18% 18%

Shared Variance 48% 51%

Note.  sr
2

 = proportion of unique variance accounted for.

The sr  values from Model 1 and Model 2 were converted into Fisher's Z to test for significance of ∆sr .

*p  < .05. **p  < .01. ***p  < .001.

sr sr
2

ARC22 ARC25

β sr sr
2∆sr β ∆sr
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2009). These PWI results were similar to the GLS results presented in Table 4. The 

reductions in the unique covariance contributed by each of the buffers were compared for the 

PWI and GLS. To assess the significance of the differences, the semi-partial correlations 

(∆sr) from Tables 4 and 5 were converted to Fisher’s Z and compared. All differences were 

non-significant. These results, which were very similar between ARC22 and ARC25, fail to 

support the proposition that GLS would have a higher content of HPMood than the PWI.  

 

In further analyses, partial correlations were performed to compare the bivariate inter-

correlations for the PWI to GLS, before and after entering HPMood as a covariate. The 

results are reported in Table 6. 

 

Table 6. 

Comparison of PWI and GLS Bivariate and Partial Correlations, with HPMood as 

Covariate. 

 

 

All of the inter-correlations reduced significantly after controlling for HPMood. The 

effect sizes, which were mostly in the moderate to high range initially (r > .50), reduced to 

mostly trivial levels (r < .20) using Ferguson’s (2009) guidelines. For ARC22, the difference 

in reductions between the PWI and GLS were not significant. This contradicts the proposition 

that GLS would have a higher content of HPMood than the PWI. For ARC25, the results 

Combined Average

Measures r , pr r
2
, pr

2

Self-Esteem

r .66 *** .66 *** .69 *** .65 *** .66 .44

pr .16 *** .17 *** .22 *** .12 *** .17 .03

r - pr .50 *** .49 *** .01 .47 *** .53 *** -.06 *** .50 75% .41 94%

Primary Control

r .46 *** .44 *** .51 *** .48 *** .47 .22

pr .06 * .04 .11 *** .04 * .06 .00

r - pr .39 *** .40 *** -.01 .40 *** .44 *** -.04 * .41 86% .22 98%

Optimism

r .61 *** .59 *** .61 *** .57 *** .60 .35

pr .18 *** .17 *** .17 *** .08 *** .15 .02

r - pr .43 *** .43 *** .00 .44 *** .49 *** -.06 ** .45 75% .33 94%

Note.  PWI = Personal Wellbeing Index; GLS = General Life Satisfaction.

The values for r  and pr  were converted to Fisher's Z to test the significance of the reduction in correlation after controlling

for HPMood. The values for "r  - pr " were converted to Fisher's Z to test the significance of the "Difference in reduction".

*p  < .05. **p  < .01. ***p  < .001.

Reduction

(%) 

Reduction

(%) 

ARC22 ARC25

PWI GLS

Difference 

in 

reduction PWI GLS

Difference 

in 

reduction
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were as expected with the reductions in GLS larger than for the PWI. On average, the PWI 

and GLS correlations with self-esteem, primary control, and optimism reduced by more than 

75% after controlling for HPMood.  

 

Discussion 

This study reinforces the theory of SWB homeostasis by partially replicating and 

extending the findings of Lai and Cummins (2013), to show that self-report measures of 

subjective wellbeing (SWB) include a high content of Homeostatically Protected Mood 

(HPMood). As hypothesised, there was a reduction in the unique contribution of the cognitive 

buffers (self-esteem, primary control, and optimism) to the variance in both General Life 

Satisfaction (GLS) and the Personal Wellbeing Index (PWI), after controlling for HPMood. 

However, the extent of the reductions was the most interesting part of the results. The simple 

self-esteem and optimism correlations with GLS and the PWI initially averaged above r = .60 

and primary control averaged r = .47. After controlling for HPMood these correlations 

reduced by more than 75%. Indeed, the average shared variance dropped to around 3% for 

self-esteem, 2% for optimism and 0% for primary control. Similarly, while the buffers 

initially accounted for around a combined 13% of the variance in both GLS and the PWI, 

after controlling for HPMood this dropped to a negligible combined contribution of about 

1%.  

 

These results support the findings of Lai and Cummins (2013), where GLS and PWI 

correlations with the cognitive buffers all reduced substantially after controlling for HPMood. 

These results also indicate that nearly all of the unique variance between the buffers, and both 

GLS and the PWI, was accounted for by HPMood. This suggests, that in normal populations, 

the system of cognitive buffers provides virtually no explanatory power to levels of SWB, 

beyond that already contributed by HPMood. This contrasts against suggestions by some 

researchers who, based on correlational evidence, claim that self-esteem, primary control, and 

optimism are direct predictors of SWB (e.g. Carver, Scheier, & Segerstrom, 2010; 

Heckhausen, Wrosch, & Schulz, 2010; Karatas & Tagay, 2012). 

 

It was separately hypothesised that, after controlling for HPMood, the reductions in 

the unique contributions by the buffers would be lower when predicting the PWI than GLS. 

This was based on the expectation that the higher target specificity of the PWI would 
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generate more cognitive judgement responses compared to the more abstract GLS (Blore et 

al., 2011). Thus, the PWI would have a relatively lower HPMood content than GLS. 

Unexpectedly, there was no difference between the reductions. However, there was limited 

scope for a difference given the unique contributions for each of the buffers, for both 

measures, fell to around zero. But then, with an expected shared common cognitive 

component between the buffers and the PWI, the unique variances before controlling for 

HPMood were also expected to be higher for the PWI compared to GLS. This was also not 

evident in the results. 

 

These findings are inconsistent with Lai and Cummins (2013) where, after controlling 

for HPMood, larger reductions occurred in correlations between the buffers and GLS, than 

for the buffers and the PWI. In the current study, replicating this analysis produced 

significantly larger reductions for GLS than the PWI in one survey only. The difference 

between this study and Lai and Cummins may be linked to the different nature of the 

samples. While the current study used samples from a normal adult population, Lai and 

Cummins included only employed respondents. Employment provides a source of money and 

achievement, which are both are useful resources for defending homeostasis (Cummins, 

2016). By only including employed people, the Lai and Cummins study may have had a 

higher than normal proportion of well-resourced respondents, and a relatively lower 

proportion of respondents operating under conditions of homeostatic defeat.  

 

The current study however, had a higher than normal proportion of respondents at 

SWB levels indicative of homeostatic defeat (Cummins & Wooden, 2014); more than 5% of 

PWI scores were 50 percentage points or below compared to the typical 4% (Capic et al., 

2015). For people operating in homeostatic defeat HPMood is no longer accessible, and as 

control shifts to the homeostatic challenging agent SWB becomes less predictable 

(Richardson, Fuller-Tyszkiewicz, Tomyn, & Cummins, 2015). As such, the unexpected 

results in the current study may have been influenced by a higher than normal proportion of 

individuals operating in homeostatic defeat, with responses based on salient foreground 

emotions rather than HPMood. Given the inconsistent results, further evidence is required to 

identify whether HPMood informs judgements of GLS more heavily than judgements of the 

PWI, for a normal population. 
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Finally, as hypothesised all included variables had mean scores within the 

homeostatic set-point-range of 70-90 percentage points (Cummins et al., 2014). This was 

consistent with the proposition that the self-report measures would include a high proportion 

of HPMood. However, HPMood did not appear to influence secondary control, which had a 

mean score well below the homeostatic set-point-range. In contrast to the questions for the 

other measures, the secondary control items were expressed in negative terms (Appendix F). 

With response formats known to contaminate affective correlations (Davern & Cummins, 

2006), this negative framing might have increased the target specificity of these questions for 

the included samples (Tversky & Kahneman, 1981). As such, secondary control may have 

comprised more cognitive judgement responses, limiting its relationship with HPMood.  

 

Implications 

Overall, these results extend homeostasis theory by demonstrating that self-report 

measures of SWB include a high content of HPMood in normal populations. Furthermore, it 

now seems likely that the cognitive buffers of self-esteem, primary control, and optimism 

have little direct impact on SWB other than that already provided by HPMood. This provides 

further support for the theory that the constant presence of HPMood makes it a primary and 

reliable source of information for informing responses to self-report measures of SWB 

(Cummins, 2011). This demands a change in focus for much of the SWB literature. While it 

has been long accepted that mood can contribute to the prediction of self-report measures of 

SWB (e.g. Diener, Sandvik, Pavot, & Gallagher, 1991), the dominant cognitive-affective 

model still typically only considers affect in relation to powerful events and emotions (e.g. 

Diener et al., 2004; Durayappah, 2011). Failing to consider the background affect of 

HPMood, that dominates judgements of SWB when no other more salient information is 

available, will produce confounded results.  

 

Interventions that then rely on flawed correlational evidence are likely to be 

misguided. This is evident in direct attempts to increase SWB levels of normal populations. 

Under homeostasis theory, homeostatic forces work to maintain SWB values around a fixed 

set-point (Cummins, 2010). As such, SWB intervention gains for individuals operating in 

homeostatic control are likely to be short-lived, as homeostatic forces work to drive SWB 

back towards set-point. This raises doubts about the probable success of the positive 

psychology programs (e.g. Seligman, 2002) that are increasingly appearing in general 
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community-based populations. As an alternative, interventions for normal populations are 

likely to be more effective when aimed at developing the ability of individuals to successfully 

defend against challenges to homeostasis (Cummins & Wooden, 2014).  

 

This study also highlights the importance of identifying participants at SWB levels 

indicative of homeostatic defeat. Controlling for the impact of HPMood is only appropriate 

for respondents who are operating within homeostatic control. When homeostasis is defeated, 

control shifts to the challenging agent, so HPMood no longer reliably informs responses 

(Cummins & Wooden, 2014). In normal populations this should have a limited impact. 

However, researchers should consider removing cases with SWB scores of 50 points or 

below, particularly when they comprise more than 4% of the relevant samples, or there is the 

risk that results will be confounded. 

 

Limitations 

A limitation is that the results may not generalise beyond the specific samples used. 

As well as having a relatively high proportion of respondents scoring 50 points or below for 

the PWI, the surveys were also relatively old so may not be representative of the current 

Australian population. The results also may not generalise beyond the specific measures of 

SWB tested. To address these issues, future studies could recruit new random samples 

representative of the general adult population. Studies could also test other measures, or 

alternate versions of the measures used in this study, to examine whether the results 

generalise more broadly.  

 

Conclusion 

The results of this study extend the theory of SWB homeostasis by supporting the 

proposition that HPMood is a primary source of shared variance in SWB. Two different 

samples have provided consistent evidence that the relationships between self-report 

measures of SWB and the cognitive buffers reduce after controlling for HPMood in normal 

adult populations. Unexpectedly, the results did not support the hypothesis that GLS would 

contain a higher content of HPMood than the PWI. While this specific finding needs to be 

replicated, the inconsistency may have been linked to a high proportion of participants with 

low SWB scores impacting the result. Overall, the extent of the reductions in the direct 

influence of the cognitive buffers on SWB, after controlling for HPMood, indicate that the 
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buffers included a high content of HPMood. This highlights the need for future SWB 

research to control for the effects of HPMood. A failure to do so may lead to misinterpreted 

results, and ultimately, misdirected interventions. 
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Appendix A: Survey Letter 
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Appendix B: Plain Language Statement  
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Appendix C: ARC22 Questionnaire 
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Appendix D: ARC25 Questionnaire 
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Appendix E: Demographic Form  
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Appendix F: Measurement Scales 

Personal Wellbeing Index 

Thinking about your own life and personal 

circumstances, please circle the number that best 

represents how satisfied you feel with your life. How 

satisfied are you with… 

Not 

satisfied at 

all 

       
Completely 

satisfied 

1. your standard of living?  0 1 2 3 4 5 6 7 8 9 10 

2. your health?  0 1 2 3 4 5 6 7 8 9 10 

3. what you are currently achieving in life?  0 1 2 3 4 5 6 7 8 9 10 

4. your personal relationships?  0 1 2 3 4 5 6 7 8 9 10 

5. how safe you feel?  0 1 2 3 4 5 6 7 8 9 10 

6. feeling part of your community?  0 1 2 3 4 5 6 7 8 9 10 

7. your future security?  0 1 2 3 4 5 6 7 8 9 10 

 

General Life Satisfaction  

Thinking about your own life and personal 

circumstances, please circle the number that best 

represents how satisfied you feel with your life. How 

satisfied are you with… 

Not 

satisfied at 

all 

       
Completely 

satisfied 

1. Your life as a whole?  0 1 2 3 4 5 6 7 8 9 10 

 

Homeostatically Protected Mood 

Please indicate how each of the following describes 

your feelings when you think about your life in 

general. 

 

Not at all        Extremely 

1. Thinking about my life in general I feel 

contented. 

 0 1 2 3 4 5 6 7 8 9 10 

2. Thinking about my life in general I feel alert.  0 1 2 3 4 5 6 7 8 9 10 

3. Thinking about my life in general I feel 

happy. 

 0 1 2 3 4 5 6 7 8 9 10 
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Self-Esteem  

How much do you agree with the following 

statements? 

Do not 

agree at 

all 

       
Agree 

completely 

1. On the whole I am satisfied with myself.  0 1 2 3 4 5 6 7 8 9 10 

2. I feel that I have a number of good qualities.  0 1 2 3 4 5 6 7 8 9 10 

3. I am able to do things as well as most other 

people. 

 0 1 2 3 4 5 6 7 8 9 10 

4. I feel that I’m a person of worth, at least on an 

equal plane with others. 

 0 1 2 3 4 5 6 7 8 9 10 

5. I take a positive attitude toward myself.  0 1 2 3 4 5 6 7 8 9 10 

 

Perceived Control 

Primary Control. 

How much do you agree that when something bad 

happens… 

Do not 

agree at 

all 

       
Agree 

completely 

1. I work hard to overcome it.  0 1 2 3 4 5 6 7 8 9 10 

2. I look for different ways to achieve the goal.  0 1 2 3 4 5 6 7 8 9 10 

3. I put lots of time into overcoming it.  0 1 2 3 4 5 6 7 8 9 10 

4. I work out what caused it.  0 1 2 3 4 5 6 7 8 9 10 

5. I learn the skills to overcome it.  0 1 2 3 4 5 6 7 8 9 10 

6. I make an effort to make good things happen  0 1 2 3 4 5 6 7 8 9 10 

 

Deleted question: 

ARC22. I keep away from people in general. 

ARC25. I share my feelings with a supportive person. 
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Secondary Control. 

How much do you agree that when something bad 

happens… 

Do not 

agree at 

all 

       
Agree 

completely 

1. I ignore it by thinking about other things.  0 1 2 3 4 5 6 7 8 9 10 

2. I relax and don't think about it.  0 1 2 3 4 5 6 7 8 9 10 

3. I realise I didn't need to control it anyway.  0 1 2 3 4 5 6 7 8 9 10 

4. I tell myself it doesn't matter.  0 1 2 3 4 5 6 7 8 9 10 

5. I don't feel disappointed because I knew it 

might happen. 

 0 1 2 3 4 5 6 7 8 9 10 

 

Optimism 

How much do you agree with the following 

statements? 

Do not 

agree at 

all 

       
Agree 

completely 

1. In uncertain times, I usually expect the best.  0 1 2 3 4 5 6 7 8 9 10 

2. I'm always optimistic about my future.  0 1 2 3 4 5 6 7 8 9 10 

3. Overall, I expect more good things to happen 

to me than bad. 

 0 1 2 3 4 5 6 7 8 9 10 

 

 


