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Key points 1 

• Caregiver psychosocial factors explained 56% of the variance in BPSD-related distress. 2 

After controlling for these psychosocial factors frequency of BPSD was no longer a 3 

significant predictor of BPSD-related distress.   4 

• Caregiver reports of relationship quality, guilt, perceived sense of competence, reactivity 5 

to BPSD, and burden mediated the relationship between BPSD frequency and BPSD-6 

related distress. No psychosocial factors were moderators. 7 

• The path model explained 41% of the variance in BPSD-related distress and provided a 8 

good fit to the data. 9 

• Caregiver psychosocial factors contribute to BPSD-related distress and must be taken into 10 

account when planning intervention programmes. 11 
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Objective:  1 

To examine caregiver factors as predictors of BPSD-related distress and their potential 2 

mechanisms. 3 

Method:  4 

Informal caregivers of people with dementia (n = 157) recruited from 28 community mental health 5 

teams in six NHS Trusts across England completed questionnaires regarding psychosocial factors 6 

(relationship quality, competence, guilt, health-related quality of life in the caregiver and person 7 

with dementia, reactivity to BPSD, and burden) and frequency of BPSD. Analyses of BPSD-  8 

related distress included hierarchical multiple regression, mediation, moderation, and path 9 

analysis. 10 

Results: 11 

Caregiver psychosocial factors explained 56% of the variance in BPSD-related distress. After 12 

controlling for these factors, frequency of BPSD was not a significant predictor of BPSD-related 13 

distress. Caregiver reactivity to BPSD, burden, competence, and relationship quality directly 14 

influenced BPSD-related distress. Guilt influenced distress indirectly via competence, burden, and 15 

reactivity to BPSD. The final model accounted for 41% of the variance in BPSD-related distress 16 

and achieved a good fit to the data (Χ2 = 23.920, df = 19, p = .199). 17 

Conclusions: 18 

Caregiver psychosocial factors including sense of competence, guilt, burden, and reactivity to 19 

BPSD contribute to BPSD-related distress. Tailored interventions for managing behaviour 20 



Psychosocial model of BPSD-related distress 

4 
 

problems in family settings could focus on these factors associated with BPSD-related distress to 1 

minimise distress in families.   2 
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Introduction 1 

BPSD are described as a major source of distress for the caregiver (Tan et al., 2005; Craig et al., 2 

2005; Bandeira et al., 2007) but it is the ‘BPSD-related distress’, rather than the presence of BPSD 3 

(Chan et al., 2003) that is an important predictor of breakdown of care at home (Gaugler et al., 4 

2011). Frequent BPSD are not necessarily the most distressing for caregivers (Fauth & Gibbons, 5 

2014).  In understanding caregiver burden Campbell et al. (2008) reported that neither cognitive 6 

function, level of dependence nor the presence of BPSD are significant predictors of caregiver 7 

burden. Rather, caregiver psychosocial factors, such as sense of competence, quality of 8 

relationship with their relative, and personality (neuroticism) are predictors of burden (Campbell 9 

et al., 2008).  10 

‘Behaviour that challenges’ (NICE-SCIE, 2006) has been defined as ‘a manifestation of distress or 11 

suffering for the person with dementia, or of distress in the caregiver (Bird & Moniz-Cook, 2008).  12 

Psychological paradigms frame BPSD within an interpersonal context involving the experiences 13 

of people with dementia and also their caregivers (Bird & Moniz-Cook, 2008).  Thus the context 14 

of the caregiver’s psychosocial factors could influence the strategies they feel able to utilise, and 15 

potentially the course of BPSD in home settings (de Vugt et al., 2004). Furthermore, personality 16 

characteristics of the caregiver were found to influence BPSD-related distress through burden as a 17 

mediator (Melo et al., 2011). Burden may also act as a mediator between other psychosocial 18 

variables and BPSD-related distress. Additionally, burden has correlated significantly with 19 

caregiver reactivity to BPSD (Teri et al., 1992), and BPSD-related distress (Jackson et al., 2014). 20 

A significant association was also found between reactivity to BPSD and BPSD-related distress 21 

(Jackson et al., 2014).  22 

 23 
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Caregiver psychosocial factors such as their sense of competence, guilt, and quality of life have 1 

received little attention, but the sparse literature suggests some of these factors might be potential 2 

mechanisms by which ‘BPSD-related distress’ occurs. For example, caregivers with higher self-3 

efficacy were significantly associated with lower levels of BPSD-related distress (Crellin et al., 4 

2013). Furthermore, competence was found to have significant negative correlations with burden 5 

and BPSD-related distress, and was found to significantly negatively predict burden and BPSD-6 

related distress (van der Lee et al., 2015). Greater levels of guilt made a significant contribution to 7 

caregiver burden (Gonyea et al., 2008), and guilt was found to significantly correlate with burden 8 

(Roach et al., 2013).Moreover, psychosocial factors such as the caregiving relationship, rather 9 

than the characteristics of the person with dementia (Iecovich, 2011), were associated with 10 

caregiver stress and burden (Steadman et al., 2007). A lack of closeness was found to be 11 

associated with increased distress in the caregiver (Williamson & Schulz, 1990), which may have 12 

been due to the guilt the caregiver experienced about no longer loving the person with dementia 13 

(Jarret, 1985). Both relationship quality and competence were found to be important themes when 14 

understanding BPSD-related distress (Feast et al., in press), and an association was identified 15 

between these two psychosocial variables by Quinn et al. (2012) and Townsend and Franks 16 

(1997). 17 

 18 

The current study builds upon the work by Gonyea et al. (2008),  Melo et al. (2011),  Roach et al. 19 

(2013), and van der Lee et al. (2015) by identifying how a range of psychosocial factors   20 

influence BPSD-related distress individually and in combination, by conducting multiple analyses 21 

with a large sample size. Developing a path model of BPSD-related distress will create a platform 22 

on which a conceptual model of BPSD-related distress can be created, since current conceptual 23 
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models of coping do not focus on BPSD-related distress and place minimal emphasis on caregiver 1 

psychosocial factors.  In accordance with the Stress-Process Model (SPM; Pearlin et al., 1990), we 2 

hypothesised that caregiver psychosocial factors, rather than the presence of BPSD alone, would 3 

be stronger predictors of BPSD-related distress. With the identification of the caregiver factors 4 

which may be associated with BPSD-related distress, intervention programmes can be tailored to 5 

reduce BPSD-related distress in family settings.   6 
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Method  1 

Participants 2 

Participants were recruited through Challenge FamCare, an NIHR-funded longitudinal study of the 3 

management of challenging behaviour in people with dementia living at home 4 

(www.challenge.demcare.com) which was reviewed and approved by the York Research Ethical 5 

Committee (Reference number REC 09/H1311/28). We recruited participants through 28 6 

community mental health teams (CMHTs) across six NHS community mental health organisations 7 

across England. The majority of interviews were conducted in the caregivers’ homes or at their local 8 

CMHT. The sample comprised 157 caregivers and their relatives with dementia residing in their 9 

own homes.  Two participants were deleted following missing value analysis. This research is part 10 

of a PhD thesis which is currently under review (Feast, 2015). 11 

 12 

Inclusion criteria for family caregivers were: a) not paid for providing care; b) aged 18 or over; c) 13 

reporting at least five problems on the 24-item  Revised Memory Behaviour Problem Checklist 14 

(RMPBC) (Teri et al., 1992); d)  able to understand and speak English. Inclusion criteria for people 15 

with dementia were: a) fulfil diagnostic criteria for dementia using DSM-IV (American Psychiatric 16 

Association, 1994); b) not in receipt of respite care; c) not receiving palliative care. 17 

 18 

Measures 19 

Frequency of behavioural problems was measured using The RMBPC (Teri et al., 1992). The 20 

RMBPC (Teri et al., 1992) measures the caregiver’s reaction to the reported behaviour. Scale 21 

reliability was good, with Cronbach’s alphas of 0.84 for behaviour and 0.90 for caregiver reaction 22 
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(Teri et al., 1992). The validity of the reaction subscale was demonstrated by significant correlations 1 

with measures of depression and burden (Teri et al., 1992).  2 

 3 

Distress was assessed using the Neuropsychiatric Inventory with Caregiver Distress Scale (NPI-D) 4 

(Cummings et al., 1994). The NPI assesses 12 behavioural disturbances occurring in people with 5 

dementia and the distress the symptom causes on a 5-point scale (Cummings, 1997). High content 6 

validity was identified via a Delphi panel; the NPI was not significantly different from the 7 

BEHAVE-AD (Reisberg et al., 1987), indicating good concurrent validity. Internal consistency 8 

reliability was good with a Cronbach’s alpha of 0.88 (Cummings et al., 1994). 9 

 10 

The Quality of Caregiver Patient Relationship (QCPR) (Spruyette et al., 2002) is a 14-item scale. 11 

Responses are scored on a 5-point scale. QCPR has good internal consistency (Cronbach’s 12 

coefficient alpha of 0.82) and concurrent validity (Spruyette et al., 2002). 13 

 14 

The Guilt Scale (Woods et al., 1996) measures the amount of guilt the caregiver might feel. The 15 

answers are scored on a 4-point scale. Woods et al. (1996) report good internal consistency 16 

(Cronbach’s alpha: 0.86) and concurrent validity (correlation with 9-item guilt scale used by Wells 17 

& Jorm, 1987: 0.71). 18 

 19 

The Relative Stress Scale (RSS) (Greene et al., 1982) was used to measure burden of care. The RSS 20 

consists of 15 items, rated on a 4-point scale. This scale has a good test-retest reliability coefficient 21 

of 0.85, and an acceptable construct validity shown by significant modest correlations between 22 

subscales (Greene et al., 1982). 23 
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 3 

The Short Sense of Competence Questionnaire (SSCQ) (Vernooij-Dassen et al., 1999) consists of 7 4 

items rated on a 5-point scale. Construct validity was supported by the high Pearson correlation 5 

between the Sense of Competence Questionnaire (Vernooij-Dassen et al.,1996) and the SSCQ, and 6 

good internal consistency (0.76) was reported (Vernooij-Dassen et al., 1999). 7 

 8 

Quality of life was measured by the EQ-5D (EuroQol group, 1990).  The caregiver completed the 9 

questionnaire to record their own health-related quality of life and they also completed the EQ-5D 10 

rating the person with dementia’s quality of life. Inter-rater reliability of person with dementia and 11 

carer proxy rating were of fair agreement as determined by Kappa scores (Orgeta et al., 2014). Carer 12 

ratings were associated with activities of daily living scores and measures of depression and anxiety 13 

adding to construct validity (Orgeta et al., 2014). 14 

 15 

Thus all measures incorporated in the analyses had adequate psychometric properties and were used 16 

with people with dementia and their caregivers in community settings. 17 

 18 

Data analyses  19 

 Analyses were conducted on baseline data. A hierarchical multiple regression analysis was 20 

performed. Only variables which significantly predicted caregiver distress remained in the final 21 
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regression model and were entered into moderator and mediator analyses. Procedures described by 1 

Baron and Kenny (1986) and elaborated by Holmbeck (2002) were followed for the mediation and 2 

moderation analyses. The significance of the mediating effect was calculated using the Sobel test 3 

(Sobel, 1982), applying the bootstrapping procedure outlined by Preacher and Hayes (2004). 4 

To test the hypothetical model (Figure 1) an exploratory path analysis was conducted using 5 

AMOS (Analysis of Moment Structures) (Arbuckle, 2003; Version 23). The hypothetical model 6 

was developed in line with existing empirical evidence, as well as the correlation, mediation and 7 

moderation analysis conducted in this current study.Maximum likelihood was used to estimate the 8 

model. The model fit was examined using goodness of fit indices: Chi-square goodness of fit 9 

statistic; ratio of Chi-square to degrees of freedom; Bentler Comparative Fit Index (CFI) (Bentler, 10 

1990); Normed Fit Index (NFI) (Bentler & Bonett, 1980) and Steiger-Lind Root Mean Square of 11 

Approximation (RMSEA) (Steiger, 1990).  We interpreted  non-significant Chi-squareds with  12 

ratios of Chi-squared to degrees of freedom less than 2 or 3 (Schreiber et al. 2006), NFI and CFI 13 

values greater than 0.90 (Bentler & Bonett, 1980) and  RMSEA values less than 0.05 as indicating 14 

an acceptable fit (Kline, 2005).  Global fit indices, modification indices (MI), correlation of 15 

residuals, standardised residuals, and existing empirical research, guided the re-specification of the 16 

model (Kline, 2011). Re-specification was guided by the correlation matrix in the current analysis 17 

if existing empirical evidence was unavailable. All relevant statistical assumptions inherent in the 18 

application of Structural Equation Modelling (SEM) were examined and affirmed in preliminary 19 

analyses. These included: multicollinearity, normal distribution of data (inspection of histograms, 20 

skewness, kurtosis), outliers (inspection of Z-scores), heteroscedasticity, normal distribution of 21 

residuals, independence of residuals, and linear relationship between predictor and outcome 22 

variables. 23 
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Results 1 

The majority of caregivers were female (n = 110), and most were married to the person with 2 

dementia (n = 83). The caregivers’ mean age was 66.34 (range: 36-94).  The majority of people 3 

with dementia were also female (n = 91) with a mean age of 80.35 (range: 60-97). Large 4 

significant correlations (r > 0.5) were seen between BPSD-related distress, reactivity to BPSD, 5 

frequency of BPSD, and burden. Moderate significant correlations (r > 0.3) were identified 6 

between BPSD-related distress and competence, relationship quality, and guilt (Table 1). 7 

Caregiver perception of person with dementia quality of life had a small significant association (r 8 

> 0.1) with BPSD-related distress, and caregiver quality of life had a non-significant association 9 

(Table 1).  10 

Insert Table 1 11 

 12 

Predictors of caregiver BPSD-related distress  13 

Variables were entered in 5 steps based on the following categories: 1) the caregiver’s perception 14 

of their relationship and their perception of caregiving: relationship quality; sense of competence; 15 

and guilt; 2) perception of the quality of life of the person with dementia; 3) reaction to BPSD; 4) 16 

perception of burden; and 5) the caregiver’s reported frequency of BPSD. Relationship quality did 17 

not significantly predict caregiver distress (Table 2). After controlling for all other caregiver 18 

variables, frequency of BPSD only contributed 1% to the overall model, and did not significantly 19 

predict caregiver distress (Table 2). Variables which significantly predicted distress remained in 20 

the final model; these were competence, guilt, quality of life of the person with dementia, 21 

reactivity to BPSD, and burden (Table 3). 22 
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Insert Tables 2 and 3 1 

Mediators and moderators of the relationship between BPSD frequency and BPSD-related 2 

distress 3 

Relationship quality, guilt, competence, reactivity to BPSD, and burden all met the criteria of a 4 

mediator variable with significant indirect effects, whereas quality of life of the person with 5 

dementia did not (Table 4). None of the psychosocial factors were found to moderate the 6 

association between BPSD frequency and BPSD-related distress, as reported in supplementary 7 

online material S1. 8 

Insert Table 4 9 

Path analysis 10 

The overall goodness of fit of the hypothetical model was evaluated, resulting in a significant Chi-11 

square (Χ2 = 59.723, df = 5, p < 0.001), showing that the model was a poor fit (Figure 1). 12 

Alternative goodness of fit indices were examined (CFI = 0.857, NFI = 0.850, RMSEA = 0.267) 13 

and similarly these indices indicated the model to be a poor fit.  14 

Insert Figure 1 15 

As no previous empirical work could guide the re-specification, the correlation matrix was 16 

inspected. A significant negative moderate association was identified between competence and 17 

reactivity to BPSD. This association is also in agreement with Nogales-Gonzales et al. (2015), 18 

who found that competence moderated the relationship between BPSD frequency and reactivity to 19 

BPSD. The fit of the model after step 1 was Χ2 = 32.8, df = 20, p = 0.036, CFI = 0.967, NFI = 20 
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0.918, and RMSEA = 0.064, indicating that the model still did not fit the data, as reported in 1 

supplementary online material S2. 2 

As above no previous empirical work could guide the re-specification. A significant positive 3 

moderate association was identified between guilt and reactivity to BPSD. Furthermore, guilt was 4 

found to be a dimension of burden (Springate & Tremont, 2014), and guilt was found to be a 5 

factor in numerous factor analyses of the Zarit Burden Interview (Zarit et al., 1980) by Ankri et al. 6 

(2005), Knight et al. (2000), Siegert et al. (2010). In addition, burden was shown to be 7 

significantly correlated to reactivity to BPSD (Jackson et al., 2014). Therefore, a pathway was 8 

added in step 2 between guilt and reactivity to BPSD. The fit of the model after step 2 was Χ2 = 9 

23.920, df = 19, p = 0.199, CFI = 0.987, NFI = 0.940, and RMSEA = 0.041, indicating that the 10 

model did fit the data (Figure 2). The X2 to degrees of freedom ratio was calculated to be less than 11 

two (Χ2 = 1.25), indicating an excellent fit (Schreiber et al. 2006). 12 

Insert Figure 2 13 

Discussion 14 

This study is the first to examine the mechanisms through which caregiver psychosocial factors 15 

can influence BPSD-related distress. Furthermore, this study addresses the inadequacy of the SPM 16 

(Pearlin et al., 1990) when understanding BPSD-related distress by providing a platform to 17 

develop a conceptual model of BPSD-related distress. Consistent with the hypothesis, caregiver 18 

perceptions of competence, guilt, quality of life of the person with dementia, reactivity to BPSD, 19 

and burden significantly predicted distress, and explained more variance than BPSD frequency. 20 

Relationship quality, competence, guilt, burden, and reactivity to BPSD were mediators in the 21 

relationship between BPSD frequency and BPSD-related distress, but none of the psychosocial 22 
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factors moderated this relationship.  Thus these psychosocial variables are imperative when 1 

understanding BPSD-related distress. The unique conclusions of the path analysis were that 2 

increased burden and increased reactivity to BPSD both directly exacerbated BPSD-related 3 

distress. In contrast, greater relationship quality and greater competence decreased BPSD-related 4 

distress. Increased guilt indirectly influenced increased BPSD-related distress through reduced 5 

competence, greater burden, and greater reactivity to BPSD. 6 

 7 

This study extends findings of Melo et al. (2011) by accounting for a further 41% of the variance 8 

in BPSD-related distress as a result  of including different psychosocial factors such as guilt, 9 

competence, and relationship quality rather than personality characteristics alone. It also 10 

compliments research by Campbell et al. (2008) and Fauth and Gibbons (2014) that frequency of 11 

BPSD was not a significant predictor of BPSD-related distress once caregiver psychosocial factors 12 

were controlled. In line with previous work on burden (Campbell et al., 2008; de Vugt et al. 2004), 13 

all variables measuring caregiver psychosocial factors included in the analysis (other than 14 

caregiver-rated quality of life) were significantly associated with BPSD-related distress.  The 15 

person with dementia’s quality of life was found to negatively predict BPSD-related distress in the 16 

caregiver. Ornstein et al. (2013) posited that perceived poor quality of life in the person with 17 

dementia could increase caregiver depression by evoking empathy; empathy for the person with 18 

dementia could influence BPSD-related distress.  19 

Relationship quality and frequency of BPSD were omitted from the final regression model since 20 

they no longer significantly predicted BPSD-related distress. We had not foreseen the exclusion of 21 

relationship quality, but the grouping of this variable with competence and guilt, both significant 22 

predictors of BPSD-related distress might account for this weak predictive relationship.  Previous 23 
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research has focused on relationship quality and depression (Ablitt et al., 2009), stress, and burden 1 

(Iecovich, 2011; Lyonette & Yardley, 2003; Steadman et al., 2007) rather than specifically with 2 

BPSD-related distress, more research is needed to understand why relationship quality displayed a 3 

non-significant association.  4 

Increased reactivity to BPSD resulted in greater levels of BPSD-related distress. This was 5 

consistent with the findings of de Vugt et al. (2004), who noted that caregivers who used non-6 

adaptive strategies reported more depressive symptoms, and caregivers who demonstrated 7 

emotionally reactive or avoidant ways of responding to problematic situations were associated 8 

with more subjective stress (Powers et al., 2002).  9 

Those caregivers with greater levels of competence may be less likely to experience BPSD-related 10 

distress and reactivity to BPSD for reasons similar to those explaining why those with greater 11 

competence experience less burden. Cheng et al. (2012) suggested that competence was a buffer 12 

against burden, since caregivers with greater levels of competence had more positive gains and 13 

experienced less burden when confronted with  BPSD. Furthermore the novel association between 14 

competence and reactivity to BPSD is partially supported by previous research whereby 15 

competence was found to moderate the relationship between BPSD frequency and reactivity to 16 

BPSD (Nogales-Gonzales et al., 2015). More research is necessary to fully understand this 17 

association. The association between relationship quality and competence was a substantial link in 18 

the path analysis and also in the correlation analysis, which was also seen by Quinn et al. (2012) 19 

and Townsend and Franks (1997).  20 

Caregivers who had better quality relationships with the person with dementia experienced less 21 

guilt. This association could be explained by the suggestion that caregivers experience guilt 22 

because they no longer feel so close to the person with dementia; in addition, the caregiver may 23 
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also feel concerned about their provision of care (Jarrett, 1985). The direct association between 1 

guilt and relationship quality has not yet been explored, therefore future research is needed. 2 

Furthermore, previous research has not examined the association between guilt and reactivity to 3 

BPSD, however this was seen to have a significant relationship in the path analysis. This novel 4 

association is reasonable due to the previous research identifying guilt as a dimension of burden 5 

(Springate & Tremont, 2014), and the association identified between burden and reactivity to 6 

BPSD (Jackson et al., 2014).   7 

Burden was the most common mediator in the final model. Burden was also seen to be a major 8 

mediator in a path model examining the relationships between personality dimensions, depression, 9 

and BPSD-related distress (Melo et al., 2011). It is likely that burden would be a mediator for both 10 

competence and reactivity to BPSD, since burden has been associated with the caregiver’s ability 11 

to deal with the symptoms and their perception of what the illness means (de Vugt et al., 2004), 12 

and is a multidimensional construct.  13 

Cross-sectional data were collected, therefore it is recommended that caregiver factors be assessed 14 

longitudinally to test for causality. Some of the re-specifications were guided by the current 15 

empirical work when associations between particular variables have not been examined 16 

previously, therefore the final model was extended in a way which was consistent with the 17 

empirical work. Where possible, re-specifications were guided by previous and current empirical 18 

work, modification and fit statistics, and were ensured to make theoretical sense.  We have 19 

employed recommended statistical methods (Kline, 2011),  and an exploratory method which has 20 

been utilised in previous research (Franche et al., 2006; Lenior et al., 2005; Miranda-Castillo et 21 

al., 2010; Ngai & Chan, 2011).   22 
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Since many large scale studies have not explored the variables in this study, future studies should 1 

collect this information in order for the path model to be cross-validated with independent data. 2 

Nevertheless, this path model is a plausible novel model based on representative data collected 3 

from numerous sites in the UK, has important implications, and has generated hypotheses for 4 

others to test. This research provides a basis for future researchers to develop this model in order 5 

to further our understanding of BPSD-related distress. Furthermore, existing conceptual models of 6 

carer coping such as SPM (Pearlin et al., 1990) do not focus on BPSD-related distress and do not 7 

place enough emphasis on phenomenological caregiver psychosocial factors. The final path model 8 

has a narrower, more explicit focus, making the model better placed to inform the theoretical 9 

understanding of BPSD-related distress, to create a conceptual model of BPSD-related distress, 10 

and to inform future interventions.  11 

Conclusion 12 

Listening to and responding to caregivers’ perceptions of caregiving and perceptions of BPSD will 13 

assist healthcare workers to develop strategies to reduce BPSD-related distress. Once this model is 14 

validated using independent samples it will be possible to advocate multi-component interventions 15 

for the management of BPSD which include support for addressing certain caregiver psychosocial 16 

factors. Specifically, more support is needed to improve the quality of the caregiving relationship, 17 

reduce feelings of guilt, and improve caregiving competence, since reducing burden has taken 18 

precedence in previous psychosocial interventions. Studying the effectiveness of an intervention 19 

managing BPSD in family settings which targets these caregiver factors would provide the 20 

opportunity to test the model generated in this study. The findings indicate that certain caregiver 21 

psychosocial factors may put caregivers at risk of experiencing BPSD-related distress. Thus these 22 
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factors are important mechanisms to target when aiming to reduce the level of BPSD-related 1 

distress. 2 
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Table 1. Pearson Product-moment correlations between BPSD-related distress and caregiver psychosocial factors and means and 

standard deviations n = 155 

* p<0.05 (2-tailed)**p<0.01 (2-tailed). BPSD= behavioural and psychological symptoms in dementia, HRQOL= health-related quality 

of life, PwD= person with dementia, FC= family caregiver. 

 

Variables 
1 2 3 4 5 6 7 8 9 M (SD) 

 

1. BPSD-related distress  -         13.37 (9.63)  

2.Frequency of BPSD 0.61** -        31.62 (12.00)  

3. Relationship quality -0.39** -0.34** -       53.02 (8.74)  

4. Caregiver competence -0.43** -.042** 0.71** -      24.72 (5.96)  

5. Caregiver guilt 0.37** 0.34** -0.33** -0.44** -     6.08 (4.97)  

6. PwD HRQOL (FC- rated) -0.27** -0.26** 0.07 0.07 -0.06 -    0.47 (0.32)  

7. Caregiver  HRQOL -0.15 -0.11 0.21* 0.09 -0.16* -0.15 -   0.88 (0.20)  

8.  Caregiver burden 0.60** 0.48** -0.46** -0.50** 0.52** -0.35** -0.18* -  20.45 (10.00)  

9. Reactivity to BPSD 0.70** 0.68** -0.38** -0.41** 0.40** -0.26** -0.16 0.52** - 19.85 (11.99)  
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Table 2. Initial regression model of predictors of BPSD-related distress 

 

β weights and significance levels of predictors of caregiver distress as measured by the NPI     

* p <0.05 (2-tailed), ** p <0.01 (2-tailed). 

  

 R R 2 R 2  

Change 

B SE β t 

Step1 0.49 0.24** 0.24**     

Relationship quality    0.18 0.11 -0.16 -1.64 

Confidence    -0.36 0.17 -0.22* -2.09 

Guilt    0.43 0.15 0.22** 2.78 

Step 2 0.54 0.29** 0.05**     

PwD health-related quality of 

life  
  

 -10.21 3.13 -.23** -3.26 

Step 3 0.72 0.52** 0.23**     

Reactivity to BPSD    0.46 0.05 0.57** 8.44 

Step 4 0.75 0.56** 0.04**     

Burden    0.25 0.07 0.27** 3.54 

Step 5 0.75 0.57** .01     

Frequency of BPSD    0.12 0.06 0.14 1.78 
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Table 3. Significant predictors of BPSD-related distress 

* p <0.05 (2-tailed), ** p <0.01 (2-tailed). PwD= person with dementia. 

  

 R R 2 R 2  

Change 

B SE β t 

Step1 0.48 0.23** 0.23**     

Competence    -0.54 0.13 -0.33** -4.14 

Guilt    0.44 0.15 0.23** 2.86 

Step 2 0.53 0.28** 0.05**     

PwD health-related quality of 

life  
  

 -6.94 2.14 -0.23** -3.24 

Step 3 0.72 0.52** 0.24**     

Reactivity to BPSD    0.46  0.05 0.58** 8.67 

Step 4 0.75 0.56** 0.04**     

Burden    0.25 0.07 0.28** 3.67 
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Table 4. Mediation analysis between BPSD frequency and BPSD-related distress 

 

PwD= Person with dementia. 

 

 

 

 

 

 

 

 

 

 

 

Mediator Indirect effect  Significance of effect 

Relationship quality 0.06 0.012 

Guilt 0.05 0.019 

Competence 0.07 0.008 

PwD health-related quality of life 0.02 0.135 

Reactivity to BPSD 0.28 0.000 

Burden 0.16 0.000 



Psychosocial model of BPSD-related caregiver distress 

24 
 

Acknowledgements 

We thank the grantholders of Challenge Demcare: Professors Moniz-Cook (Hull), Mason 

(Hull), Campion (Hull), Hilton (Hull), Markova (Hull), Downs (Bradford), Woods (Bangor), 

Russell (Swansea), Edwards (Bangor), Stokes (Staffordshire),  James (Newcastle) and Orrell 

(Nottingham).  We thank researchers and the staff across the 6 NHS community mental 

health organisations for their support and involvement in the study. We thank all of the 

families who have generously participated in the study. 

Conflict of interest 

None declared 

Description of authors’ roles 

Professor Esme Moniz-Cook designed the study from which the participants were recruited. 

All authors devised the objective of the current study. Alexandra Feast participated in data 

collection, conducted statistical analyses and wrote the initial draft. All authors revised the 

manuscript critically and approved the final version for publication, and Professor Ian Russell 

provided specialist statistical guidance. 

  



Psychosocial model of BPSD-related caregiver distress 

25 
 

References 

Ablitt A, Gregory V, Muers, J. 2009. Living with dementia: A systematic review of the 

influence of relationship factors. Aging Ment Health 13: 497-511. 

American Psychiatric Association. 1994. Diagnostic and statistical manual of mental 

disorders: DSM-IV (4th ed.). Washington, DC. 

Ankri J, Andrieu S, Beaufils B, Grand A, Henrard, JC. 2005. Beyond the global score of the 

Zarit Burden Interview: useful dimensions for clinicians. Int J  Geriatr Psychiatry 20: 

254-260.  

Arbuckle JL. 2003. Amos 5(computer software). Chicago, IL: Smallwaters. 

Bandeira DR, Pawlowski J, Goncalves TR, Hilgert JB, Bozzetti MC, Hugo FN .2007. 

Psychological distress in Brazilian caregivers of relatives with dementia. Aging  Ment 

Health 11: 14-19. 

Baron RM, Kenny DA .1986. The moderator-mediator variable distinction in social 

psychological research: conceptual, strategic, and statistical considerations. J Per Soc 

Psychol 51: 1173-82. 

Bentler PM .1990. Comparative fit indexes in structural models. Psychol Bull 107: 238-246. 

Bentler PM, Bonett DG .1980. Significance test and goodness of fit in the analysis of 

covariance structures. Psychol Bull 88: 588-606. 

Bird M, Moniz-Cook E. 2008. 'Challenging behaviour in dementia; a psychosocial approach 

to intervention', In: B Woods and L Clare (Eds) Handbook of the Clinical Psychology 

of Ageing Wiley 33:571-594. 



Psychosocial model of BPSD-related caregiver distress 

26 
 

Campbell P, Wright J, Oyebode J, Job D, Crome P, Bentham P.,… Lendon C.2008. 

Determinants of burden in those who care for someone with dementia. Int J of Geriatr 

Psychiatry 23: 1078-1085. 

Chan DC, Kasper JD, Black BS, Rabins P.2003. Presence of behavioral and psychological 

symptoms predicts nursing home placement in community-dwelling elders with 

cognitive impairment in univariate but not multivariate analysis. J Gerontol A Biol Sci 

Med Sci 58: 548-554. 

Cheng ST, Lam LC, Kwok T, Ng NSS, Fung AWT. 2012. Self-efficacy is Associated With 

Less Burden and More Gains From Behavioral Problems of Alzheimer's Disease in 

Hong Kong Chinese Caregivers. The Gerontologist 0: 1-10. 

Crellin N, Charlesworth G,  Orrell M. (2013). Measuring family caregiver efficacy for 

managing behavioral and psychological symptoms in dementia: a psychometric 

evaluation. Int Psychogeriatr 26: 93-103. 

Cummings JL.1997. The Neuropsychiatric Inventory: Assessing psychopathology in 

dementia patients. Neurology 48: S10-S16. 

Cummings L, Mega M, Gray K, Rosenberg-Thompson S, Carusi DA, Gornbein J. 1994. The 

Neuropsychiatric Inventory: Comprehensive assessment of psychopathology in 

dementia.  Neurology 44: 2308-2314. 

EuroQoL Group. 1990. EuroQoL: A new facility for the measurement of health related quality 

of life.  Health Policy 16: 199-208.  

Fauth EB, Gibbons A. 2014. Which behavioral and psychological symptoms of dementia are 

the most problematic? Variability by prevalence, intensity, distress ratings, and 

associations with carer depressive symptoms. Int J of Geriatr Psychiatry 29: 263-271. 

https://iris.ucl.ac.uk/iris/publication/910180/2
https://iris.ucl.ac.uk/iris/publication/910180/2
https://iris.ucl.ac.uk/iris/publication/910180/2


Psychosocial model of BPSD-related caregiver distress 

27 
 

Feast A. 2015. Understanding behavioural and psychological symptoms in dementia and 

family carer distress. (Unpublished doctoral thesis). University College London, 

London, United Kingdom. 

Feast AR, Melunsky N, Poland FM, Charlesworth G, Moniz-Cook E,  Orrell M. (in press). 

Behavioural and Psychological Symptoms in Dementia (BPSD) and the challenges for 

family carers: a systematic review. BJ Psych. 

Franche RL, Williams A, Ibrahim S, Grace SL, Mustard C, Minore B,  Stewart DE. 2006. 

Path analysis of work conditions and work–family spillover as modifiable workplace 

factors associated with depressive symptomatology. Stress Health 2: 91-103. 

Gaugler JE, Wall MM, Kane RL, Menk JS, Sarsour K, Johnston JA, Schuh K, Newcomer 

R. 2011. Does caregiver burden mediate the effects of behavioral disturbances on 

nursing home admission? Am J Geriatr Psychiatry 19: 497-506. 

Gonyea JG, Paris R, de Saxe Zerden L. 2008. Adult daughters and aging mothers: The role of 

guilt in the experience of caregiver burden. Aging Ment Health 12: 559-567. 

Greene JG, Smith R, Gardiner M, Timbury, GC. 1982. Measuring Behavioural Disturbance of 

Elderly Demented Patients in the Community and its effects on Relatives: A Factor 

Analytic Study.  Age Ageing 11: 121-126. 

Holmbeck GN. 2002. Post-hoc probing of significant moderational and mediational effects in 

studies of pediatric populations. J Pediatr Psychol 1: 87-96. 

 

Hurst NP, Kind P, Ruta D, Hunter M, Stubbings, A. 1997.  Measuring health-related quality 

of life in rheumatoid arthritis: validity, responsiveness and reliability of EuroQol (EQ-

5D). Brit J Rheumatol 36: 551-559. 



Psychosocial model of BPSD-related caregiver distress 

28 
 

Iecovich E.2011. Quality of relationships between care recipients and their primary 

caregivers and its effects on caregivers’ burden and satisfaction in Israel. J Gerontolo 

Soc Work 54: 570-591. 

Jackson MA, Fauth EB, Geiser C. 2014. Comparing the neuropsychiatric inventory and the 

revised memory and behavior problems checklist for associations with caregiver 

burden and depressive symptoms. Int Psychogeriatr 6: 1021-1031. 

Jarrett W H. 1985. Caregiving within kinship systems: Is affection really necessary? The 

Gerontologist 2: 5-10. 

Kline RB. 2005. Principles and practice of structural equation modelling (2nd ed.). New 

York: Guilford. 

Kline RB. 2011. Principles and practice of structural equation modeling (3rd ed.) New York: 

The Guilford Press. 

Knight BG, Silverstein M, McCallum TJ, Fox LS. 2000. A sociocultural stress and coping 

model for mental health outcomes among African-American caregivers in southern 

California. J Gerontol B Psychol Sci Soc Sci 3: 142-150.  

van der Lee J, Bakker TJ, Duivenvoorden HJ,  Dröes RM. 2015. Do determinants of burden 

and emotional distress in dementia caregivers change over time? Aging & Mental 

Health, 1-9. 

Lenior ME, Dingemans PM, Schene AH, Linszen, D, H. 2005. Predictors of the early 5-year 

course of schizophrenia: a path analysis. Schizophrenia Bull 3: 781-791. 

Lyonette C, Yardley L. 2003. The influence on carer wellbeing of motivations to care for 

older people and the relationship with the care recipient. Ageing Soc 23: 487-506. 



Psychosocial model of BPSD-related caregiver distress 

29 
 

Melo G, Maroco J, de Mendonça A. 2011. Influence of personality on caregiver's burden, 

depression and distress related to the BPSD. Int J of Geriatr Psychiatry 26: 1275-

1282. 

Miranda-Castillo C, Woods B, Galboda K, Oomman S, Olojugba C,  Orrell, M. 2010. Unmet 

needs, quality of life and support networks of people with dementia living at home. 

Health Qual Life Outcomes 1: 132. 

Ngai FW, Chan SWC. 2011. Psychosocial factors and maternal wellbeing: An exploratory 

path analysis. Int J Nurs Stud 6: 725-731. 

NICE/SCIE. 2006. www.nice.org.uk/guidance/cg42 

Nogales-González C, Romero-Moreno R, Losada A, Márquez-González M, Zarit SH. 2015. 

Moderating effect of self-efficacy on the relation between behavior problems in 

persons with dementia and the distress they cause in caregivers. Aging & ment health 

(ahead-of-print): 1-9.  

Orgeta V, Edwards RT, Hounsome B, Orrell M, Woods B. 2014. The use of the EQ-5D as a 

measure of health-related quality of life in people with dementia and their carers. 

Qual  Life Res 2: 315-324. 

Ornstein K, Gaugler JE, Devanand DP, Scarmeas N, Zhu C, Stern Y. 2013. The differential 

impact of unique behavioral and psychological symptoms for the dementia caregiver: 

How and why do patients’ individual symptom clusters impact caregiver depressive 

symptoms? Am J Geriat Psychiat 21: 1277-1286. 

Pearlin LI, Mullan JT, Semple SJ, Skaff MM. 1990. Caregiving and the stress process: An 

overview of concepts and their measures. The Gerontologist 30: 583-594. 



Psychosocial model of BPSD-related caregiver distress 

30 
 

Powers DV, Gallagher-Thompson D, Kraemer HC. 2002. Coping and depression in 

Alzheimer’s caregivers: longitudinal evidence of stability. J Gerontol B Psychol Sci 

Soc Sci 57: 205-211. 

Preacher KJ, Hayes AF. 2004. SPSS and SAS procedures for estimating indirect effects in 

simple mediation models. Behav Res Meth Ins C 36: 717-731. 

Quinn C, Clare L, McGuinness T, Woods RT. 2012. The impact of relationships, 

motivations, and meanings on dementia caregiving outcomes. Int Psychogeriatr 24: 

1816-1826. 

Reisberg B, Auer SR, & Monteiro IM. (1987). Behavioral Pathology in Alzheimer's Disease 

(BEHAVE-AD) Rating Scale. Int Psychogeriatr 8: 301-308. 

Roach L, Laidlaw K, Gillanders D, Quinn, K. 2013. Validation of the Caregiver Guilt 

Questionnaire (CGQ) in a sample of British dementia caregivers. Int Psychogeriatr, 

25: 2001-2010. 

Schreiber JB, Nora A, Stage FK, Barlow EA, King J. 2006. Reporting structural equation 

modeling and confirmatory factor analysis results: A review. Alberta J Educ Res 

99:323-337. 

Siegert RJ, Jackson DM, Tennant A, Turner-Stokes L. 2010. Factor analysis and rasch 

analysis of the Zarit burden interview for acquired brain injury carer research. J 

Rehabil Med 42:302-309.  

Sobel ME. 1982. Asymptotic intervals for indirect effects in structural equations models. In: 

Leinhart S. (Ed.), Sociological methodology (pp.290-312). San Francisco: Jossey-

Bass. 

Springate BA,  Tremont G. (2014). Dimensions of caregiver burden in dementia: impact of 

http://quantpsy.org/pubs/preacher_hayes_2004.pdf
http://quantpsy.org/pubs/preacher_hayes_2004.pdf


Psychosocial model of BPSD-related caregiver distress 

31 
 

demographic, mood, and care recipient variables. Am J Geriatr Psychiatry 22: 294-

300. 

Spruyette N, van Audenhove C, Lammertyn F, Storms G. 2002. The quality of the caregiving 

relationship in informal care for older adults with dementia and chronic psychiatric 

patients. Psychol and Psychother 75: 295-311. 

 

SPSS Incorporated. 2013. Statistical Package for Social Sciences (SPSS), Version 22. 

Armonk (NY): IBM Corp. 

Steadman PL, Tremont G, Davis, JD. 2007. Premorbid relationship satisfaction and caregiver 

burden in dementia caregivers. J Geriatr Psych Neur 20: 115-119. 

Steiger JH. 1990. Structural model evaluation and modification: An internal estimation 

approach. Multivar Behav Res 25: 173-180. 

Tan LL, Wong HB, Allen H. 2005. The impact of neuropsychiatric symptoms of dementia on 

distress in family and professional carers in Singapore. Int Psychogeriatr 17: 253-63. 

Teri L, Truax P, Logsdon R, Uomoto J, Zarit S, Vitaliano PP. 1992. Assessment of behavioural 

problems in dementia: the Revised Memory and Behaviour Problems Checklist. 

Psychol Aging, 7: 622-631. 

Townsend AL, Franks MM. 1997. Quality of the relationship between elderly 

spouses: Influence on spouse caregivers' subjective effectiveness. Fam Relat 46: 33-

39. 

Vernooij-Dassen MJ, Felling AJ, Brummelkamp E, Dauzenberg MG, van den Bos GA,  Grol 

R.1999. Assessment of caregiver's competence in dealing with the burden of caregiving 



Psychosocial model of BPSD-related caregiver distress 

32 
 

for a dementia patient: a Short Sense of Competence Questionnaire (SSCQ) suitable for 

clinical practice.  J Am Geriatr Soc 2: 256-7.  

Vernooij-Dassen MJ, Persoon JM,  Felling AJ. (1996). Predictors of sense of competence in 

caregivers of demented persons. Social science & medicine 43: 41-49. 

 

de Vugt  ME, Stevens F,  Aalten P,  Lousberg R,  Jaspers N,  Winkens I,  Jolles J,  Verhey 

FRJ. 2004. Do carer management strategies influence patient behaviour in dementia? 

Int J of Geriatr Psychiatry 19: 85-92. 

Wells YD,  Jorm AF. (1987). Evaluation of a special nursing home unit for dementia 

sufferers: A randomized controlled comparison with community care. New Zealand J 

of Psychiatry 21: 524-531. 

Williamson GM, Schulz R. 1990. Relationship orientation, quality of prior relationship, and 

distress among caregivers of Alzheimer’s patients. Psychology and Aging 5:502–509 

Woods B, Matthison G, Usher R. 1996. Guilt in relatives of older people in residential care.  

British Congress of Gerontology.  Manchester, July 1996. 

Zarit SH, Reever KE, Bach-Peterson J. 1980. Relatives of the impaired elderly: correlates of 

feelings of burden. The Gerontologist 20: 649-655. 

 

 


