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Abstract
Previous studies found that 34-63% of patients with dementia suffer from psychotic
symptoms, and previous theories suggest that patients with dementia are cognitively
vulnerable and thus more at risk of psychosis, but few studies have explored potential
psychosocial and health explanations for the dementia-psychosis link. This study aimed to
investigate whether risk factors such as loneliness, low autonomy/control, poor physical
health, anxiety, eyesight/hearing loss, and experiences of discrimination act as mediators or
moderators of the dementia-psychosis link. This was an analysis of the data of 7,575 adults
aged 50 years old or over who took part in the 2021-2023 wave of the English Longitudinal
Study of Ageing (ELSA) of whom 86 had dementia. Data were collected in computer-
assisted interviews in participants’ households. A moderated-mediated Generalized Linear
Model showed that dementia did not predict the odds of psychosis. Dementia was associated
with psychosis through loneliness, poor autonomy/control, poor life satisfaction, poor
physical health and eyesight loss as mediating variables. Discrimination did not moderate the
association between dementia and psychosis. The results support the Lancet Commission’s
recommendations about holistic approaches to dementia care. The results suggest that
psychiatrists involved in dementia care should consider “social prescribing” of interventions
that reduce patients’ loneliness, increasing autonomy/control and life satisfaction through
organized activities, employment or volunteering. Psychiatrists are encouraged to consider a
range of problems (e.g., in vision/hearing) that may make patients feel more cognitively

vulnerable and, thus, more at risk of psychosis.

Keywords: Autonomy; Dementia; Life satisfaction; Loneliness; Psychosis; Psychosocial risk

factors.
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Introduction

Psychiatrists need to recognize the risk of psychosis in patients with dementia,
because a systematic review found that 34-63% of them suffer psychotic symptoms such as
delusions and hallucinations [1], but little is known about whether psychosocial/health factors
mediate the link between dementia and psychosis. Previous literature tended to focus on the
link in the opposite direction by evaluating why people with mental disorders suffer an
increased risk of dementia [2,3]. For instance, a longitudinal study of 1,711,386 people found
that people with a mental disorder had a 4.24 times higher risk of developing dementia [3],
but less is known about reasons why some people with dementia but no history of other
mental disorders suffer from psychosis. Some authors have hypothesized that both dementia
and psychosis are precipitated by cognitive decline, drawing from Kraepelin’s dementia
praecox theory which originally suggested that what is now called schizophrenia was a
neurodegenerative condition akin to the early stages of dementia [2,4,5]. That theory has
garnered recent support in brain magnetic resonance imaging research [6], but it remains
unclear how psychosocial risk factors might contribute to the cognitive decline which begins
with dementia and results in psychosis.

Previous literature highlighted the role of cognitive vulnerability in explaining the
dementia-psychosis link [2], and therefore it is possible that impairments to social and
personal functioning due to dementia might leave some patients suffering from loneliness,
low autonomy, and poor life satisfaction, which in turn precipitates the onset of
hallucinations, delusions and other psychotic symptoms because the impairments make
patients more cognitively vulnerable. We explored whether the risk of psychosis among
patients with dementia is higher when such psychosocial risk factors are present in acting as
mediators.

Before introducing the psychosocial risk factors linking dementia and psychosis in

more detail, we note that it is important for psychiatrists to treat symptoms of other mental



Dementia and Psychosis 4
disorders such as anxiety, which is associated with a higher risk of psychotic symptoms such
as persecutory delusions [7]. In essence, understanding and treating psychosis requires
understanding what some authors called “multifactorial” risks [8]. Therefore, we explored
whether patients with anxiety have a higher risk of psychosis, and conceptualized dementia,
anxiety and psychosis as multiple factors which are interconnected.

We turn now to the question of psychosocial risk factors and note that high social
isolation is common among patients with mental disorders [8], including dementia [9]. We
therefore explored whether loneliness makes patients with dementia more like to suffer
psychosis because being disconnected from other people has been found in imaging studies to
make brain atrophy more likely in dementia [9]. In line with such findings and dementia
praecox theory, it is plausible that the brain decline from loneliness in turn raises the risk of
patients becoming dissociated from cognitive reality and, therefore, more at risk of
hallucinations, delusions, and other psychotic symptoms.

Aside from loneliness, it is possible that some patients with dementia are likely to feel
low life satisfaction, although previous research has found no significant differences between
their life satisfaction levels and those of people without dementia. Instead, the study found
that patients’ physical health and maintaining daily functioning were mediators [10], which
led us to explore the idea that patients with dementia suffer reduced life satisfaction if they
feel they have poor autonomy/control over their lives which, in turn, might increase the risk
of psychosis. It remains unclear exactly what aspects of physical health are relevant to this,
although one theoretical article proposed that metabolic syndrome explains the dementia-
psychosis link by raising the risk of cerebrovascular diseases which in turn raises the risk of
cognitive vulnerability [2]. However, that article’s aim was to theorize about the reasons why
people with mental disorders have an increased risk of dementia (whereby the prevalence of
metabolic syndrome is higher among people with mental disorders), rather than explaining

why patients with dementia might be at increased risk of psychosis. Therefore, we did not
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have sufficient evidence for specific hypotheses about metabolic syndrome, but we instead
decided to explore the role of physical health more generally based on previous studies which
highlight a range of conditions without allowing focus on specific predictions within our
study [11-13]. We hypothesized that poor physical health in patients with dementia raises the
risk of psychosis because it raises the risk of low life satisfaction and autonomy/control.

Aspects of physical health which might enable more precise hypotheses may include
eyesight and hearing loss because we propose that these may make patients feel socially
disconnected and thus more cognitively vulnerable to psychosis. Patients with dementia who
suffer from visual impairments are more likely than those who have none to suffer from
cognitive impairments [ 14], leading us to hypothesize that they raise the risk of psychosis.
Whereas some evidence about the association between hearing impairments and the risk of
psychosis is inconclusive [15], a meta-analysis found that hearing impairment was associated
with 1.40 times the risk of hallucinations, 1.55 times the risk of delusions and 2.79 times the
risk of psychotic disorders [16]. Studies have found that visual impairments are associated
with cognitive decline in older adults [17], suggesting a higher risk of psychosis, but research
is needed to clarify whether patients with dementia and hearing impairments suffer an
increased risk of psychosis. It is possible that eyesight and hearing impairments increase
levels of loneliness and poor life satisfaction which, in turn, increase the risk of psychosis,
consistent with the social defeat hypothesis about factors such as loneliness which increase
proneness to psychosis because of increased dopamine activity or sensitivity [18]. This idea is
also consistent with dementia praecox theory [4-5] which views both psychosis and dementia
as products of cognitive deterioration, and we suggest that visual and hearing impairments
accelerate that process by making people with dementia more socially disconnected.

Finally, we added age as a control variable because older age is associated with a range
of multi-comorbidities such as poorer physical health, a higher risk of social isolation (e.g.,

because being retired might involve less social contact than employment), dementia, and
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visual impairments [13,19]. Having dementia might also be associated with experiencing
discrimination, which evidence suggests may be associated with loneliness, lower autonomy
and reduced life satisfaction [19], therefore we hypothesize that that in turn increases the risk
of psychosis.

In summary, this study sought to explore a range of psychosocial and health risk factors
that may mediate or moderate the association between dementia and psychosis in a complex
theoretical model which pushed the literature beyond examining individual risk factors but
towards a holistic understanding of the dementia-psychosis link. Except for our expectation
about trends involving some factors (e.g., loneliness and visual/hearing impairments), it was
not possible — based on the lack of previous studies about the topic — to formulate specific
hypotheses. Instead, we took on an exploratory approach of testing our idea that psychosocial
and health factors mediate the link between dementia and psychosis by comparing a series of

theoretical models.

Methods

Participants

This was an analysis of data from 7,575 adults aged 50 years old or over who took part
in the 2021-2023 wave of the English Longitudinal Study of Ageing (ELSA) [20]. There were
7,586 participants who originally took part in the ELSA; 0 had both dementia and
schizophrenia, 0 had both dementia and bipolar depression, but 11 had both dementia and
depression therefore these were excluded from further analysis, leading to a total of 7,575
participants, because such comorbidities are confounding variables in understanding factors
associated with psychosis. As outlined within the introduction, there is evidence of a higher
risk of dementia among people with a mental disorder [3], therefore our study sought to
concentrate on only those participants who had no such mental health history. There were

3384 males (44.7%) and 4191 females (55.3%). The predictor variables in our theoretical



Dementia and Psychosis 7
models were a diagnosis of dementia, anxiety, age, loneliness, life satisfaction,
autonomy/control, paid employment, physical health, eyesight for recognizing a friend (i.e.

familiar faces) and hearing. We assessed diagnosis of psychosis as the dependent variable.

Procedure and measures

ELSA study researchers collected data through computer-assisted interviews. The
researchers obtained oral informed consent and full details of the method are provided within
the data archive [20]. No identifying information was collected and ethical approval for the
study was granted by the South Central Berkshire Research Ethics Committee. A chronic
diagnosis of dementia was based on a diagnosis by a doctor or other health professional
recorded in binary form (0=No, 1=Yes). A diagnosis of psychosis, bipolar (manic)
depression and depression was based on participants reporting a diagnosis by a doctor or
other health professional, recorded by the ELSA researchers with single-item binary
questions (0=No, 1=Yes) that asked participants “What type of emotional, nervous or
psychiatric problems do you have?” and those who said yes were asked to choose from a list.
Paid employment in the past month was assessed with a single-item binary question (0= No

meaning unemployed, 1= Yes meaning employed).

Eyesight for recognizing a friend was measured with a single-item question “How good
is your eyesight for recognizing a friend across the street?” assessed on a 5-point Likert scale
from 1= poor to 5= excellent. Higher scores indicated good eyesight for recognizing familiar
faces far away. Hearing was measured with a single-item question “How good is your
hearing (while using hearing aid if appropriate)?” assessed on a 5-point Likert scale from 1=
poor to 5= excellent. Higher scores indicated good hearing. Self-reported physical health was
also measured with a single-item question “ How good is your physical health?” assessed on
a 5-point Likert scale from 1= poor to 5= excellent. Higher scores indicated good physical

health.
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We were interested in measuring the levels of autonomy and control that patients
displayed because of reasons discussed within the introduction. Therefore, we used the two 4-
item sub-scales of the of autonomy (5 items) and control (6 items) of the CASP-19 scale [21]
to measure those constructs. Example items are: “My age prevents me from doing things I
would like to do’; “I feel what happens to me is outside of my control’; “I feel free to plan for
the future” and “I can do things that I want to do” assessed on a 4-point Likert response scale
from 1= never to 4= often. We selected autonomy and control specifically because these
scales had items that were not similar to other variables in our study to prevent
multicollinearity. Higher scores indicated higher self-perceptions of independence or
autonomy and control. All items loaded well into one factor and the scale was reliable with a
Cronbach alpha of 0.70.

Loneliness was measured with the 5-item Loneliness Scale [22], a shortened version of
the Revised UCLA Loneliness Scale based on factor loadings. Example items are: “How
often do you feel you lack companionship?”, “How often do you feel lonely?” assessed on a
3-point Likert response scale from 1= hardly ever or never to 3= often. Higher scores
indicated more loneliness. The scale showed acceptable reliability of 0.70.

Anxiety was measured using seven items in the General Anxiety Disorder (GAD-7) [23]
which asked how often participants experienced symptoms of anxiety in the past two weeks.
The scale included items such as “Feeling nervous, anxious or on edge”; “Not being able to
stop worrying” and participants responded on a 4-point Likert response scale from 1= not at
all to 4= nearly every day. Higher scores indicated more anxiety. Scores between 0-4
indicated minimal anxiety and scores between 5-9 indicated mild anxiety whereas scores
between 10-14 indicate moderate anxiety and scores between 15-21 indicated severe anxiety.
The scale showed an excellent reliability with a Cronbach alpha of 0.91.

Discrimination was assessed with the Shortened version (5 items) of the Everyday

Discrimination Scale [24]. Example items are: “You are treated with less courtesy/or respect
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than other people’; “You receive poorer service than other people at restaurants or stores”;
“You are threatened or harassed”. Participants responded using a 6-point Likert Scale from
1=never to 6= Almost every day. Higher scores indicated more perceptions of
discrimination. The scale showed good reliability with a Cronbach alpha of 0.80.

Life satisfaction was assessed using the 5-items’ Satisfaction with Life Scale (SWLS)
[25] which has items such as “I am satisfied with life”. Participants responded in a 7-point
Likert response scale ranging from 1= strongly disagree to 7= strongly agree. Higher scores
indicated higher life satisfaction. This scale showed good reliability with a Cronbach alpha of
0.89.

Statistical analyses

Statistical analyses were conducted in Jamovi using logistic regression, linear
regression, and an advanced moderated-mediation Generalized Linear model (GLM) [26].
Sobel tests examined the statistical significance of mediations in the model. Bonferroni
corrections were applied when interpreting multiple logistic or linear regressions involving

the same outcome.

A moderation-mediation analysis approach was chosen to examine the associations
between having a chronic diagnosis of dementia, the presence of psychosocial and health risk
factors and psychosis. Thus, loneliness, autonomy/control, unemployment, physical health,
life satisfaction and eyesight and hearing loss, were inserted as mediators of the relationship
between dementia and psychosis given past literature discussed within the introduction
supporting strong correlations between those risk factors and both dementia and psychosis.
However, in order to determine the generalizability of these mechanisms or to explain a small
significance effect, it is useful to investigate whether the relationships are observable in
different subgroups of participants (e.g., high discrimination vs. low discrimination).

Therefore, discrimination was inserted as a moderator of the direct and indirect relationship
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between dementia and psychosis through mediating factors as there is considerably less
evidence in favor of discrimination being correlated with dementia than with psychosis [27].
It is important to note that a moderated-mediation model does not demonstrate causality — it
shows only that one variable is associated with another variable through a particular
mechanism and that a third variable influences the relationship and thus assumptions about
causation should be avoided. According to valid critiques of moderated- mediation analysis
in research [28], it is acknowledged that moderated-mediation is not the only analytical
approach that could be applied but this approach was used to advance existing knowledge
about whether psychosocial/health factors explain the link between dementia and psychosis.
After testing for the normality of the distributions of our data, which showed some non-
normal distributions, GLM remained our chosen main method of statistical analysis because
it can tolerate non-normally distributed data as well as both continuous and categorical
variables, which suited the dataset that was examined. The Bonferroni corrected family-wise
error rate (FWER) was used to reduce the risk of false positives and Type 1 errors. The
adjusted statistical significance level of 0.029 was applied within the GLM because of the
low count of participants in some associations and to control for Type 1 errors.

Results

Descriptives and normality of distribution checks for all the variables are presented in
Table 1 which shows high incidences of unemployment, and hearing difficulties. Eighty-six
(1%) participants reported a diagnosis of dementia confirmed by a doctor or other health
professional. Twelve (0.2%) participants reported a diagnosis of psychosis.

*insert Table 1 around here*

Logistic regression showed that people with dementia did not have higher odds of being
diagnosed with psychosis (B=17.1, p=0.999). Further linear regressions showed that dementia
was associated with poorer life satisfaction (f=-4.14, p<0.001); loneliness (p=1.17, p=0.002);

poorer autonomy/control (f=-3.26, p<0.001); poorer eyesight for recognizing a friend
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(B=0.63, p<0.001); poorer hearing even if wearing a hearing aid, if applicable, (f=-0.68,
p<0.001) and poorer physical health (f=-0.84, p<0.001). A further logistic regression showed
that people with dementia had higher odds of being unemployed (B=-2.13, p=0.003). In
contrast, people with dementia were not likely to experience higher levels of discrimination
compared to people without it (f=-0.75, p=0.15). Findings about significant differences
between patients with/without dementia remained under the threshold for significance after a
Bonferroni correction for multiple comparisons, where p should be less than 0.006 (which is
0.05 divided by 9 comparisons).

Logistic regressions showed significant associations between psychosis and loneliness
(B=0.3, p=0.02), life satisfaction (f=-0.10, p=0.018), autonomy/control (f=-0.12, p=0.019),
eyesight ($=0.88, 0.002), and general health (f=-0.901, p=0.002). There were no significant
associations between psychosis and experiences of discrimination, anxiety, unemployment or
hearing, p >0.05. After a Bonferroni correction for 9 comparisons, p should be less than
0.006, therefore the significant associations were only those between psychosis and eyesight,
as well as between psychosis and general health.

A Generalized Linear moderated-mediation model was performed in Jamovi with
diagnosis of dementia, anxiety and age as predictors of a diagnosis of psychosis with life
satisfaction, loneliness, autonomy/control, paid employment, eyesight for recognizing a
friend, hearing and physical health as mediators (see Figure 1). Discrimination was inserted
as a moderator of these relationships. As it can be seen in Table 2, anxiety, dementia and age
were not directly associated with psychosis, but there were statistically significant mediation
pathways. Dementia was statistically significantly associated with psychosis through
loneliness, poorer life satisfaction, poorer autonomy/control, poorer eyesight for recognizing
a friend, and poorer physical health. Anxiety was also associated with psychosis through
poorer life satisfaction, poorer autonomy/control, poorer eyesight for recognizing a friend

and poorer physical health.
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Furthermore, results in Table 2 show that the older the participant, the higher were the
odds of psychosis when loneliness, poorer life satisfaction, poorer autonomy/control, poorer
eyesight for recognizing a friend, unemployment and poorer physical health were also
present. Finally, there were also some moderator effects of discrimination on the relationships
between anxiety and unemployment, and older age and poorer autonomy and control. Also,
discrimination moderated the relationships between poor life satisfaction and psychosis, and
between poor autonomy/control and psychosis.

* insert Table 2 around here*
* insert Figure 1 around here*
Discussion

This study shed light on the factors that can explain the association between dementia and
psychosis, thus advancing knowledge reported in previous studies which focused on
highlighting the high incidences of psychosis among patients with dementia [1]. To our
knowledge, this is the first study to shed light on moderating and mediating factors. Results
also showed that people with dementia do not have a higher risk of psychosis, but rather that
certain factors can explain why dementia could be associated with psychosis. Results showed
that the dementia-psychosis link is mediated by certain psychosocial and health risk factors.
These include loneliness, poorer life satisfaction, autonomy and control, poor physical health,
and eyesight loss. Anxiety was not directly associated with psychosis, but was indirectly
associated with it through poorer life satisfaction, loneliness, poor autonomy/control, poor
physical health and eyesight loss. Discrimination did not moderate the relationship between
dementia and psychosis but moderated the relationships between anxiety and younger age
and unemployment, so that the people that showed more anxiety, were younger and that
showed more discrimination had the higher odds of being unemployed than those who were
older and had less anxiety and faced less discrimination. Furthermore, discrimination also

moderated the relationships between older age and showing poorer autonomy/control, so that
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those individuals who were older and who faced more discrimination, showed the higher
odds of having poorer autonomy and control. In summary, the results highlight the role of
certain psychosocial and health risk factors which can be addressed by psychiatrists and other
clinicians.

Clinical implications

Psychiatrists should use these results to develop integrated treatment approaches for
patients with dementia who present with psychosis using holistic approaches such as “social
prescribing” which addresses patients’ loneliness, life satisfaction, unemployment, eyesight
loss, autonomy and physical health. Training psychiatrists about integrated approaches is
important to them [29], and can include helping psychiatrists recognize the importance of
referring patients with mental disorders to schemes which support their employment because
it can reduce loneliness, increase life satisfaction, and autonomy [30,31]. Working-age
patients with dementia are estimated to be in their thousands in countries such as the UK
[32], and there may be many in countries within Africa and the Middle East where few have
pensions and older age poverty is common [33], therefore many might continue employment
even after developing dementia. We suggest that such approaches can address not just
loneliness, but patients’ need for more autonomy/control within their lives and life
satisfaction.

Psychiatrists and other healthcare professionals should also monitor the hearing and
eyesight loss of patients with dementia because there are studies to suggest that hearing and
visual aids improve the prognosis of patients with dementia [34]. Addressing hearing and
eyesight loss will also improve patients’ life satisfaction, autonomy and loneliness and
prevent further cognitive decline, which in its turn may pave the way for psychosis [35].

Psychiatrists and healthcare professionals should also address the coping skills of
patients with dementia and empower them with strategies for feeling more involved with

their care/treatment, thus promoting their sense of autonomy. Indeed, there is research to
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support the idea that patients with dementia and psychosis with an increased sense of agency,
autonomy and control have a better prognosis and cope better than those who do not [36,37].
Limitations

One limitation of this study was that ELSA researchers did not investigate the type of
dementia the patients were diagnosed with. Future research should enable comparisons
according to the type of dementia because a systematic review found that 11-78% of people
with Dementia with Lewy Bodies (DLB) reported hallucinations, compared to 13-50% of
people with vascular dementia, 3-18% of people with frontotemporal dementia, and 3-30% of
people with Alzheimer’s disease [1]. People with DLB were also more likely to report
delusions [1]. Across different types of dementia, the most common delusions are of things
having been stolen, and being persecuted, believing that someone has insulted them whereas
less common were Capgras and somatic delusions. ELSA researchers need to clarify whether
participants received a diagnosis of dementia from a doctor/health professional with
appropriate expertise, given the risk that they may have presented with mild or moderate
rather than severe dementia. A related limitation of this study was that ELSA researchers did
not assess the presence of delirium in patients with dementia whereas past research found that
delirium is associated with psychotic symptoms in dementia [38-40], suggesting that the
interplay between delirium, dementia and psychosis should be assessed in future research.
The low count of patients with dementia impaired the generalizability of results. It is possible
that cases of dementia and psychosis were under-recognized because of anosognosia, which
is where people with such conditions lack insight or awareness about their symptoms and
thus do not seek help or get professionally diagnosed.

We encourage future ELSA researchers to record more types of psychotic disorders
within their interviews of participants and use of their medical histories. Although they did
record schizophrenia, they excluded other types such as brief psychotic disorder, and relied

on diagnoses by doctors/health professionals who may not have been psychiatrists trained in
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use of the DSM. Therefore, it was not possible to determine whether or not the participants
suffered psychotic symptoms that met the DSM-V-TR threshold for diagnosis, based on
symptom frequency, severity and the extent to which they cause clinically significant
disturbance or distress. The expertise of psychiatrists is vital within diagnosis. For instance,
information about the presence of symptoms such as paranoid ideation would have been
helpful in enabling us to explore its association with some of the variables within our study,
such as participants’ feelings about experiencing everyday discrimination.

This study has a cross-sectional design and, as such, causality cannot be inferred. It is
possible that, rather than hearing or eyesight loss contributing to psychosis, psychosis might
actually lead to self-neglect by making people not seek help about correctable hearing/sight
problems. Likewise, rather than loneliness leading to psychosis, it is plausible that suffering
psychosis leads to self-isolation or withdrawal from others. Future research should therefore
examine longitudinal effects to clarify how loneliness, unemployment, physical health,
eyesight and hearing loss are associated with psychosis in patients with dementia, also
considering the role of certain health conditions such as cancer because of previous research
which found associations with the risk of hallucinations [41]. The effects of brain-based and
heart-related conditions should also be assessed because of previous literature suggesting that
metabolic syndrome and cerebrovascular health can explain the dementia-psychosis link [2],
and previous research which found that some types of mental ill health are linked with
cardiovascular health [42]. Longitudinal research can also be helpful in shedding light on the
theoretical perspective, which we outlined in our introduction, proposing that dementia is
associated with an increased risk of psychosis because it makes patients cognitively
vulnerable to hallucinations, delusions and other psychotic symptoms. Long-term follow-up
of patients with dementia can help track the associations among dementia, cognitive decline

and psychosis.
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Conclusions
The findings highlighted the need for a holistic approach toward the care of patients with
dementia, supporting the approach recommended by the Lancet Commission on dementia
prevention, intervention, and care in 2024 [43]. The Commission assessed evidence to
determine that there 14 modifiable risk factors associated with almost half of the risk of
someone developing dementia, and our study lends weight to the Commission’s inclusion of
vision impairments, hearing impairments, infrequent social contact and physical health. Our
results support their guidelines encouraging a holistic approach which ranges from providing
hearing aids and treatment for visual impairments to treating depression and addressing
physical health problems such as depression. Our study additionally illustrates the role of
psychiatrists in addressing psychological factors such as poor autonomy/control, life

satisfaction and psychosis within dementia treatment and care.
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Table 1. Descriptive statistics
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Variables M SD Minimum Maximum Skewness  Kurtosis

Loneliness 7.51 233 1 15 0.87 0.30

Discrimination 7.46 3.24 1 28 1.79 3.97

Autonomy/control 26.8 5.10 1 36 -0.72 1.20

Life Satisfaction 323 5.64 1 40 -1.21 2.09

Eyesight (recognising a friend) 3.24 0.94 1 5 -0.40 -0.17

Hearing (while using hearing aid if applicable)  3.39 1.11 1 5 -0.21 -0.70

Physical health 3.17 1.11 1 5 -0.20 -0.64

Anxiety 10.3 4.20 1 28 1.53 2.46

Age 67.6 9.75 26 89 0.04 -0.58

Diagnosis of Dementia Yes No 9.22 83.1
n=86 (1.1%) n=7484 (98.9%)

Diagnosis of Psychosis Yes No 23.1 53.2
n=12 (0.2%) n=6433 (99.8%)

Paid employment Yes No 0.79 -1.38
n=1997 (31.6%) n=4318 (68.4%)

Difficulty  hearing  conversation  with Yes No 0.32 -1.90

background noise n=3037 (42.2%)  n=4156 (57.8%)

Levels of Anxiety Minimal Mild Moderate Severe

n=40 (0.5%)

n=3472 (46%)

n=1938 (26%)

n=708 (9.3%)
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Table 2. Moderating effects of discrimination for the direct and indirect pathways between the main predictors (diagnosis of dementia, anxiety and age)
and the dependent variable (diagnosis of psychosis) through the mediators of loneliness, life satisfaction, autonomy/control, paid employment, eyesight

for recognizing a friend, hearing and physical health

Moderating Effects (Interactions) of Discrimination B S.E. 95% CI zZ P

Moderator effects of discrimination for dementia and

psychosocial and health factors: n=86

Dementia (predictor) x Discrimination->Loneliness (mediator) 0.22 0.17  -0.02,0.66 1.84 0.066
Dementia (predictor) x Discrimination-> Autonomy/Control 0.09 038 -0.44,1.03 0.79 0.43
(mediator)

Dementia (predictor) x Discrimination-> Paid employment -0.04 0.03  -0.05,0.05 -0.35 0.73
(mediator)

Dementia (predictor) x Discrimination-> Life satisfaction (mediator) 0.12 042 -042,122 0.96 0.34
Dementia (predictor) x Discrimination-> Eyesight (recognizing a -0.06 0.08 0.12,0.20 -0.50 0.61

friend) (mediator)
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Dementia (predictor) x Discrimination-> Hearing (mediator) -0.03 0.09 -0.20,0.16 -0.23 0.82
Dementia (predictor) x Discrimination-> Physical health (mediator)  -0.22 0.09  -0.03,0.33 -1.67 0.093
Moderator effects of discrimination for anxiety, age and

psychosocial and health factors: n=7,575

Anxiety (predictor) x Discrimination ->Loneliness (mediator) 0.00 0.00  -0.00,0.00 0.10 0.91
Age (predictor) x Discrimination -> Loneliness (mediator) 0.00 0.00  0.00,0.00 0.49 0.63
Anxiety (predictor) x Discrimination-> Life satisfaction (mediator)  -0.03 0.00 -0.02,3.05 -1.89 0.058
Age (predictor) x Discrimination -> Life satisfaction (mediator) 0.03 0.00  3.85.0.00 2.12 0.034:
Anxiety (predictor) x Discrimination-> Autonomy/Control -0.01 0.00  -0.00,0.01 -0.77 0.44
(mediator)

Age (predictor) x Discrimination -> Autonomy/Control 0.03 0.00  0.00,0.00 2.66 0.011
Anxiety (predictor) x Discrimination -> Paid employment (mediator) -0.03 3.63 -0.00,-2.52 -2.66 0.008
Age (predictor) x Discrimination -> Paid employment -0.03 1.75  -8.18,-1.33 -2.72 0.006
Anxiety (predictor) x Discrimination->Eyesight (recognizing a -0.02 8.67 -0.00,541 -1.34 0.18

friend) (mediator)
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Age (predictor) x Discrimination-> Eyesight (recognizing a friend) 0.00 4.18  -6.34,0.00 0.44 0.66
(mediator)

Anxiety (predictor) x Discrimination-> Hearing (mediator) -0.01 0.00  -9.73,0.00 -0.99 0.32
Age (predictor) x Discrimination-> Hearing (mediator) -0.00 4.82  -0.00,7.98 -0.30 0.76
Anxiety (predictor) x Discrimination ->Physical health (mediator) -0.02 9.64  -0.00,8.65 -1.06 0.29
Age (predictor) x Discrimination-> Physical health (mediator) -0.02 4.64 -9.05,0.00 1.77 0.078
Moderator effects of discrimination for dementia, anxiety, age,

psychosocial and health risk factors and psychosis: n=12

Dementia (predictor) x Discrimination-> Psychosis (dependent -0.01 0.00  -0.00,0.00 -0.10 0.92
variable)

Anxiety (predictor) x Discrimination-> Psychosis (dependent 0.00 442  -7.35,995 0.30 0.77
variable)

Age (predictor) x Discrimination -> Psychosis (dependent variable)  -0.04 235  -9.16,498 -1.94 0.049*
Loneliness (mediator) x Discrimination-> Psychosis (dependent 0.10 8.70  3.14,2.73 1.64 0.10

variable)
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Life Satisfaction (mediator) x Discrimination-> Psychosis -0.35 410 -2.22,-6.13 -3.46 <0.001
(dependent variable)

Autonomy/Control (mediator) x Discrimination-> Psychosis -0.38 471  9.69,2.81 -4.02 <0.001
Paid employment (mediator) x Discrimination-> Psychosis -0.05 4.73  -0.00,-9.67 -2.17 0.030*
Eyesight (recognizing a friend) (mediator) x Discrimination-> -0.07 193 -6.38,1.18 -1.35 0.18
Psychosis

Hearing (mediator) x Discrimination-> Psychosis -0.00 1.80  -3.37,-3.70 -0.09 0.93
Physical health (mediator) x Discrimination->Psychosis -0.01 1.95 -434,332 -0.26 0.80
Direct pathways between dementia and psychosis, age and S S.E. 95% CI VA P
psychosis and anxiety and psychosis: n=12

Dementia (predictor) -> Psychosis (dependent variable) 0.00 0.02  0.03,0.03 0.06 0.95
Anxiety (predictor)-> Psychosis (dependent variable) 0.02 1.70  1.38,5.30 1.15 0.25
Age (predictor) -> Psychosis (dependent variable) -0.04 -7.99 -3.16,2.98 -1.99 0.046%*
Loneliness (mediator)->Psychosis (dependent variable) 0.04 2.75 1.40, 0.00 2.47 0.013
Life satisfaction (mediator)-> Psychosis (dependent variable) -0.04 1.15  -1.03,5.53 -2.86 0.004
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Autonomy/Control (mediator)->Psychosis (dependent variable) -0.08 1.28  -9.11,-4.10 -5.17 <0.001
Paid employment (mediator)-> Psychosis (dependent variable) -0.06 0.00 -0.01,-0.00 -6.02 <0.001
Eyesight (recognizing a friend) (mediator)-> Psychosis (dependent -0.05 596  -0.00,-0.00 -3.84 <0.001
variable)

Hearing (mediator)-> Psychosis (dependent variable) -0.04 6.44  6.58,0.03 -2.98 0.003
Physical health (mediator) -> Psychosis (dependent variable) -0.90 0.09 -148,-033 -3.07 0.002
Direct pathways between dementia and psychosocial and health

factors: n=86

Dementia (predictor)-> Loneliness (mediator) 0.06 0.80  0.46,3.63 2.53 0.012
Dementia (predictor)-> Life satisfaction (mediator) -0.04 1.30  -544,034 -2.21 0.026
Dementia (predictor)-> Autonomy/Control (mediator) -0.04 1.17  -5.02,-0.44 -2.34 0.019
Dementia (predictor)-> Paid employment (mediator) -0.04 0.09 -0.41,-0.04 -2.40 0.016
Dementia (predictor)-> Eyesight (recognizing a friend) (mediator) -0.05 024  -1.11,-0.18 -2.74 0.006
Dementia (predictor)-> Hearing (mediator) -0.05 0.28 -1.23,0.14 -2.46 0.014
Dementia (predictor)-> Physical health (mediator) -0.08 0.28 -1.70,-0.61 -4.16 <0.001
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Direct pathways between anxiety, age and psychosocial and

health factors: n=7575

Anxiety (predictor)-> Loneliness (mediator)

Anxiety (predictor)-> Life satisfaction (mediator)

Anxiety (predictor)-> Autonomy/Control (mediator)

Anxiety (predictor)-> Paid employment (mediator)

Anxiety (predictor)-> Eyesight (recognising a friend) (mediator)

Anxiety (predictor)-> Hearing (mediator)

Anxiety (predictor)->Physical health (mediator)

Age (predictor)->Loneliness (mediator)

Age (predictor) -> Life satisfaction (mediator)

Age (predictor)-> Autonomy/Control (mediator)

Age (predictor)-> Paid employment (mediator)

Age (predictor)-> Eyesight (recognizing a friend) (mediator)

0.39

-0.32

-0.36

-0.06

-0.05

-0.04

-0.18

0.39

-0.32

-0.23

-0.55

-0.17

0.01

0.03

0.02

0.00

0.00

0.00

0.00

0.10

0.03

0.00

7.83

0.00

0.20,0.25

-0.48,-0.38

-0.50, -0.41

0.00, -0.01

-0.02, -0.00

-0.02, 0.00

-0.06, -0.04

0.20, 0.25

-0.48,-0.38

-0.13,0.10

-0.03, 0.03

-0.02, 0.01

21.22

-16.87

-20.10

-2.47

-2.76

-2.27

-9.41

0.25

-16.87

-13.40

-34.43

-8.69

<0.001

<0.001

<0.001

0.014

0.006

0.023

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001
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Age (predictor)-> Hearing (mediator) -0.27 0.00 -0.03,0.03 -14.17 <0.001

Age (predictor)-> Physical health (mediator) -0.28 0.00 -0.04,0.03 -15.10 <0.001

Indirect Pathways n=12 B S.E.  95%CI VA P Sobel test P
Dementia-> loneliness-> psychosis 0.002 0.00 -0.00,-3.01 2.20 0.028 1.90 0.049*
Dementia-> life satisfaction-> psychosis -0.002  6.56  0.00,2.36 -2.32 0.020 2.20 0.028
Dementia-> autonomy/control-> psychosis -0.002  8.47 1.45,0.00 -2.13 0.027 2.05 0.028
Dementia-> paid employment-> psychosis -0.001  4.60 -1.79,0.00 1.57 0.12 1.49 0.14
Dementia-> eyesight (recognising a friend)-> psychosis -0.004 278  -2.94,794 -498 0.010 3.23 0.001
Dementia-> hearing-> psychosis -0.001 6.94  -0.00,4.52 -0.76 0.44 0.72 0.47
Dementia->physical health->psychosis -0.004 4.00 -0.00,3.37 -4.50 0.015 3.12 0.001
Anxiety-> loneliness-> psychosis 0.002 6.24  1.69,7.55 2.00 0.45 2.31 0.021
Anxiety-> life satisfaction-> psychosis -0.03 5.65 1.54,-3.75 -4.68 <0.001 2.49 0.013
Anxiety-> autonomy/control-> psychosis -0.02 571  -3.36,-1.12 -3.92 <0.001 3.24 <0.001
Anxiety-> paid employment-> psychosis -0.004 1.58 -1.19,-7.37 -2.71 0.007 3.20 <0.001
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Anxiety-> eyesight (recognising a friend)-> psychosis -0.004 1.53 -1.74,-7.72  -3.10 0.002 3.03 0.002
Anxiety-> hearing-> psychosis 0.000 0.17  -0.00,0.00 0.90 0.60 1.80 0.071
Anxiety->physical health->psychosis -0.03 6.70  -1,85,-4.23 -5.00 <0.001 3.10 0.002
Age->loneliness-> psychosis 0.003 6.26  1.61,2.61 2.22 0.027 2.30 0.021
Age -> life satisfaction-> psychosis -0.007 1.14  537,-895 -2.74 0.006 2.50 0.012
Age-> autonomy/control-> psychosis -0.02 1.60  -4.59,-1.09 -4.82 <0.001 3.00 0.002
Age -> paid employment -> psychosis -0.06 431 -1.72,-341 -594 <0.001 4.00 <0.001
Age -> eyesight (recognizing a friend) -> psychosis -0.01 997 -1.51,-542 -3.48 <0.001 3.03 0.002
Age-> hearing -> psychosis -0.00 3.10 -2.59,-9.57 1.12 0.26 0.73 0.46
Age-> physical health -> psychosis -0.04 4.07  -7.69,-2.36 -3.85 <0.001 3.10 0.002

# Statistically significant effects are in bold; * Not statistically significant when the Bonferroni’s family-wise error rate corrected statistically significance level of 0.029 is used
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Figure 1 caption. Moderated-mediation model showing that dementia is associated with psychosis when loneliness, poor autonomy/control, poor eyesight for recognizing a friend,
poor hearing, poor life satisfaction and poor physical health are also present.



