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Demographic Equality of Access to Cognitive
Behavioural Treatment for Early Psychosis in
Community Mental Healthcare in Greater London
By Pawel D. Mankiewicz, Jordan Reid± & Eleanor Anne Hughes‡
Individuals experiencing psychosis have been described as one of the most stigmatised,
disadvantaged and socially excluded groups in modern societies. Despite the development of
evidence-based psychological treatments for psychosis, the access to such intervention
remains debateable. In metropolitan areas, where clinical caseloads of mental health services
should reflect the ethnic diversity of local populations, equal provision of recommended
therapies might be further confounded, while empirical literature investigating this appears
limited. The present study inspects equality of access to cognitive behavioural therapy for
psychosis across four specialist healthcare teams located in Greater London. Subsequent
acceptance and participation in treatment are also examined. A retrospective analysis of
electronic medical records of 244 patients was conducted using binary logistic regression and
multiple linear regression. Participants were shown to have received treatment offers equally
across demographic variables. Likewise, once the treatment commenced, engagement was
equally distributed. However, despite having equal access to the offered treatment, patients of
Black ethnic group seemed less likely to accept such offer, hence appeared disadvantaged in
terms of treatment provision. This study demonstrates that, in multicultural communities,
equal access to core interventions for psychosis is achievable, however does not on its own
merits ensure equitable treatment provision. Thus mental health services need to proactively
focus on specific ethnic groups requiring further efforts to increase treatment uptake.
Keywords: mental health, psychosis, cognitive behavioural treatment, diversity, equal access
to healthcare

Introduction
A growing awareness of inequalities affecting individuals with complex mental
health needs, such as psychosis, in terms of both social participation and accessing
evidence-based psychological treatments, has been a subject of peer-reviewed
publications in recent years. For instance, difficulties in entering adequate
employment opportunities among psychiatric outpatients were illustrated by
Fernandes et al. (2017), despite such opportunities being an important therapeutic
resource that supports their psychosocial recovery, ensures interpersonal
connectedness, maintains social inclusion, drives rehabilitative experiences,
enhances wellbeing, and dignifies those diagnosed with a mental health disorder.
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Likewise, in the current context of rapidly aging population in numerous countries
around the world, the inequalities in provision of mental health services to older
individuals with psychiatric diagnoses were described by Rajamanickam et al.
(2019). As shown by Newson et al. (2020), a widespread lack of homogeneity in
the assessment of individuals across a range of mental health needs hinders
identification of differential diagnoses, disrupts the understanding of social and
environmental factors contributing to the maintenance of emotional distress, and
ultimately leads to inconsistencies in the provision of recommended treatments.
This paper reviews the topical literature and outlines inequalities that are faced by
individuals with one of the most stigmatising psychiatric diagnoses, that is
psychosis, in both social and institutional contexts. The article reflects on socially
inclusive advancements in national policies effecting gradual transformation in
British mental healthcare system, exemplified by early intervention services. The
central importance of equal, inclusive, and non-discriminatory provision of
evidence-based psychological therapies is demonstrated and argued as a starting
point toward wider societal changes. Finally, as a gap in existing literature
investigating equal access to mental healthcare is identified, a quantitative study
examining equality of access to psychological treatment for psychosis among
ethnically diverse clinical population of Greater London is reported, implications
of which are then indicated.
Social Exclusion in Psychosis
Clinical presentation of psychosis can be characterized according to international
diagnostic criteria, which typically describe a number of symptom domains,
including auditory hallucinations (hearing voices), persecutory or paranoid
delusions (erroneous, fixed, and distressing beliefs that are not amenable in the
light of conflicting evidence), disorganized thought and speech, disorganized
behaviour, and negative symptoms, that is diminished emotional expression and
avolition (Heckers et al. 2013). The experiences of being subjected to a form of
discrimination and recurrent exposure to prejudice and social adversity have been
identified among the factors contributing to the onset, maintenance and
exacerbation of symptoms of psychosis (Pearce et al. 2019). Existing studies
demonstrate that stigma and prejudice toward individuals with psychosis prevent
social inclusion, postpone help-seeking behaviour, and delay psychosocial recovery
(Baba et al. 2017). People with experiences of psychosis report feeling trapped
within the discouraging context of social inequality, which in their opinion often
results in collective dismissal of their resilience and potential productivity, and
contributes to their stigmatisation, discrimination and exclusion (Campbell 2007).
As argued by Lingwood (2006), people with complex mental health difficulties,
such as psychosis, have been among the most excluded social groups, often
experiencing widespread stigma and discrimination. Such widespread
marginalisation of people with mental ill-health, as proposed by Social Exclusion
Unit (SEU 2004), might have been maintained and exacerbated by negative
assumptions shared by the public about the capabilities of individuals with
psychiatric diagnoses, contributing to the inhibition of their recovery. In the UK,
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The Royal College of Psychiatrists (RCP 2009) recognised that low expectations
as to what people with mental ill-health are capable of achieving are prevalent in
society, which in turn perpetuate self-stigmatisation where affected individuals
internalise and act on the low expectations that others have of them.
Discrimination and Psychosis
A recent systematic review of quantitative studies conducted by Pearce et al.
(2019) demonstrated clear links between the experiences of discrimination based
on ethnicity and higher rates of psychosis. In Western Europe, incidence of
psychosis appears considerably higher among immigrants and ethnic minorities.
For instance, in the UK the risk of experiencing psychosis is significantly higher
for Africans and Caribbeans, while in the Netherlands the prevalence of psychosis
seems elevated mainly among the immigrants from Northern Africa (Fearon et al.
2006, Veling et al. 2007). Such discrepancies appear explainable by the social
contexts in which the minorities exist, where discrimination based on ethnicity and
race appears to have a particularly adverse effect on mental health of targeted
individuals (Boydell et al. 2001, Cantor-Graae and Selten 2005).
Empirical literature demonstrates a clear statistical association between
experiences of discrimination and the onset (Janssen et al. 2003) and prevalence
(Karlsen et al. 2005) of psychosis. The outcomes of an epidemiological study led
by Veling et al. (2007) suggested that, rather than the experience of immigration,
solely belonging to an ethnic minority group reporting a high degree of
discrimination is by itself a risk factor for the development of psychosis. Such
finding appears consistent with other studies, which demonstrate that migration
itself does not account for increased risk of psychosis, as the incidence rates for
first- and second-generation immigrants seem on average comparable, while
ethnic minorities who have never experienced migration are also at greater risk
(Bourque et al. 2011, Bresnahan et al. 2007).
Social Inclusion in Mental Health Policies and Medical Services
In the UK, national policies recognise that an instigation of socially inclusive
attitudes toward individuals with psychiatric diagnoses must begin with the
transformation of frontline healthcare. For instance, Department of Health (DOH
2007) recommended that mental health professionals must acknowledge their
clients‘ personal, social, cultural and spiritual needs, and ensure provision of
evidence-based treatment to all service users equally and equitably. Also, the
National Social Inclusion Programme (2009) argued that one of key objectives for
socially inclusive practice in mental health is to promote a meaningful participation
in community life and support restoration of personal agency.
Mental health services in the UK are now required to demonstrate their socially
inclusive function and provide interventions indiscriminately to all individuals in
need of such support (DOH 2007). An increasing number of specialist mental
health services for individuals with psychosis appear to have adopted the
recommendations. Such services promote deinstitutionalisation, prioritise provision
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of psychological therapies, employ assertive outreach strategies to engage
individuals in the offered treatment, have a shared goal of facilitating
independence, and enable functional networks of support. Successful provision of
a high-relational supportive service for individuals with complex mental ill-health,
including psychosis, was illustrated by Davies et al. (2012). The authors reported
significant gains in the areas of interpersonal integration, independence, and
exercised choice among the service users. In addition, despite the continuous
presence of clinical symptoms, an improvement in individual overall wellbeing
was observed. Also, since employment rates among people with severe mental
health needs in the UK were estimated as 3.4%, Dominy and Hayward-Butcher
(2012) reported a significant increase in subjective quality of life among service
users following their re-employment.
Early Intervention Healthcare for Psychosis
Informed by socially inclusive policies, Early Intervention in Psychosis (EIP)
teams are designated sectors of the National Health Service (NHS) commissioned
to provide specialist multidisciplinary treatment to all individuals diagnosed with
First Episode Psychosis (FEP). First episodes may occur at any time in life,
however the onset usually takes place during late adolescence or early adulthood,
with incidence rates estimated at 86 per 100,000 for those aged 15 to 29 and 46 per
100,000 for those aged 30 to 59 (Simon et al. 2017).
FEP can greatly impact an individual. A systematic review by Marshall et al.
(2005) found convincing evidence of relationship between the duration of untreated
psychosis (DUP) and negative overall functioning outcomes. There are also
significant public health costs. National Institute for Health and Care Excellence
(NICE 2016) estimated £11.8 billion a year is lost to reduced productivity, costs to
carers, and direct health expenditure. This highlights a need for timely and
effective care to improve prognosis for the individual as well as costs to the public.
Since their inception in 1999, EIP services have grown in number and there are
now over 150 teams in the UK (McDaid et al. 2016). EIPs aim to reduce the DUP,
thereby intending to improve prognosis. As such, standards have been set to
ensure treatment is provided in a timely and equal manner, with NICE (2016)
setting a target of 50% of people experiencing FEP getting access to treatment
within two weeks. Hansen et al. (2018), in their meta-synthesis of qualitative
literature, explored how individuals diagnosed with FEP experienced their
involvement with EIP services. The authors reported that EIP clients appraised
receiving respectful treatment from team members, emphasising collaboration and
social involvement, and accentuating personal agency, as crucial factors
contributing to achieving a considerable progress in their recovery and social
reengagement.
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Provision of Psychological Therapies for Psychosis
Centrality of psychological therapies in planning and delivering mental healthcare
was emphasised by the British Psychological Society (2007), while the critical role
of equal access to psychological treatment across the entire spectrum of severity of
mental ill-health was argued by the SEU (2004) as key in reducing stigmatisation
and social exclusion of those with psychiatric diagnoses. Consequently, NICE
(2014) published its clinical guideline for psychosis, in which evidence-based
psychological interventions were recommended as a principal treatment for all
individuals with such needs. In particular, cognitive behavioural therapy for
psychosis (CBTp) is now regarded as a core evidence-based psychological
treatment for individuals experiencing psychosis and is widely implemented in
specialist mental healthcare (NICE 2016). CBTp aims to build functional
strategies to cope with symptoms of psychosis, such as voices and delusional
beliefs, and reduce associated emotional distress. Therapeutic process is facilitated
through a repertoire of interventions utilised collaboratively with service users to
restructure their interpretation of anomalous experiences, reduce anxiety,
overcome withdrawal, and facilitate gradual social reengagement (Mankiewicz
2013). Additionally, CBTp has been shown to help individuals in developing their
personal strengths, increasing their sense of agency, and overcoming social
exclusion through gradual exposure to participatory interaction with others
(Mankiewicz 2019b).
Effectiveness of CBTp has been supported with affirmative outcomes of single
subject design studies (e.g., Mankiewicz and Turner 2014, Mankiewicz 2019a),
randomised control trials (e.g., Farhall et al. 2009), and comprehensive metaanalyses (e.g., Hazell et al. 2016). A single-blinded RCT conducted among
participants who had chosen not to take antipsychotic medication (Morrison et al.
2014) produced further encouraging evidence.
Qualitative research provides additional justification for ensuring homogenous
provision of CBTp. Particularly in FEP, CBTp participants report to value building
practical everyday life skills, overcoming social exclusion, reengaging
interpersonally, restructuring unhelpful beliefs, reducing emotional distress, and
achieving an overall sense of relief and unburdening, as key factors in their
psychosocial recovery (Mankiewicz et al. 2018). Interestingly, clinical recovery,
that is alleviation of symptomatology, was not reflected on as having central
importance in achieving desired therapeutic change. Indeed, the key role of
regaining personal agency and augmenting social participation in psychosis has
been increasingly recognised in clinical literature (Mankiewicz 2015).
The importance of achieving equal provision of CBTp as core treatment in early
psychosis may also be justified within the context of clients‘ satisfaction rates,
which approximate 96%, while acceptability levels are rated as excellent and
unaffected by demographics (Lawlor et al. 2017, Miles et al. 2007). These seem in
marked contrast to pharmacological interventions with antipsychotic medication.
As demonstrated in a randomised study by Liebermann et al. (2005), circa 60% of
people with psychosis were unresponsive to medication, while the treatment
discontinuation rate due to inefficacy or intolerable side effects approximated
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74%, indicating that merely 26% of psychiatric patients were somehow satisfied
with their use of prescribed antipsychotics.
Inequalities in Accessing and Engaging with CBTp and EIP
Despite national guidelines, studies reviewed by Berry and Haddock (2008)
revealed that CBTp was not routinely available to NHS service users. In fact, on
average only 46% of those with psychosis in specialist mental healthcare were
offered CBTp. The figures ranged from 20% to 96%, suggesting wide variation
across the services. It was also found that those with more acute, complex and
severe presentations of psychosis appeared particularly disadvantaged in accessing
evidence-based psychological treatment. As shown by Mankiewicz and Turner
(2012), while CBTp was found to be delivered to 30.7% of the referred clients
across the researched services, the intervention was accessed more often in
community-based clinics, where 19.8% of the referred clients (36% of those who
actually attended appointments) received CBTp, in comparison with 6.9% in
rehabilitation wards (12.7% controlled for attendance) and 3.9% in acute inpatient
settings (7.3% controlled for attendance).
Berry and Haddock (2008) argued that the main barriers to achieving equality in
the implementation of clinical guidelines involved factors associated with
organisations, clinicians, and patients. Organisational barriers included predominant
focus on monitoring medication and managing risks and crises, in expense of
provision of psychological therapies. Also, therapists did not seem adequately
trained in CBTp or exhibited resistance due to unsubstantiated presumptions that
psychosis was too complex to respond to such intervention. Likewise, as
demonstrated by Mankiewicz et al. (2018), EIP service users held pre-existing
unhelpful assumptions about psychological treatment, hence would either decline
the offer or postpone help-seeking in the first place.
Age appears to be another factor contributing to the disparity in accessing CBTp.
Many young people with mental health problems seem to delay seeking help from
professionals (Slade et al. 2009). One reason for this might be negative
expectations of therapy, which may act as a major barrier to achieving progress in
recovery. Pre-existing negative attitudes toward receiving mental health treatment
were shown to be associated with lower help-seeking, poorer engagement, and
diminished recovery, whereas positive expectations were often linked with higher
rates of improvement in psychosocial functioning and enhanced wellbeing (Dew
and Bickman 2005).
NICE (2014) standards require mental health services to ensure that equality in
provision of psychological treatment for psychosis is maintained and monitored
institutionally. However, a national audit conducted by RCP (2019) found
considerable variation between EIP services in delivering psychological
interventions. Research has linked premature termination of early treatment of
psychosis to negative longer term outcomes, such as poorer prognosis and
increased likelihood of hospitalisation (Stewart 2013). Also, some studies
suggested that uptake and engagement with treatment for FEP is far more relevant
in determining outcomes than treatment efficacy (Gaynor et al. 2014). To improve
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treatment delivery, it is therefore vital for services to understand which factors
may be relevant to disengagement from psychological interventions.
Demographic and clinical variables have been shown to impact on clients‘
engagement with EIP services. In their systematic review of literature, Nose et al.
(2003) found that younger age and male gender were associated with poorer
treatment compliance. Poorer engagement has also been shown among Black
ethnic group. For instance, Anderson et al. (2013) found that patients of Black
ethnicity were more likely to disengage from a two-year intervention for psychosis,
when compared to their White counterparts. Additionally, faith and religion also
appear to be associated with lower engagement with pharmacological and
psychological treatments. A review by Maura and Weisman (2017) indicated that
individuals who reported religious or spiritual beliefs were less likely to engage
with mental health services and instead were more inclined to seek out spiritual or
religious alternatives to medical input.
For clinical factors, substance misuse has been shown to contribute to
disengagement from services. Conus et al. (2010) found that service users with
FEP and substance misuse disorder were significantly more likely to disengage
from treatment when compared to those without dual diagnoses. Furthermore,
family involvement has been demonstrated to improve engagement with services.
Stowkowy et al. (2012) found that having a family member involved in treatment
was associated with longer periods of engagement with services. As indicated by
the authors, 18% of people who disengaged in under six months had family
members involved in their care, comparing to 76% of people who remained in
treatment for 30-36 months.
It seems also likely that prior hospital admissions are predictive of poorer
engagement with CBTp. A history of mental health hospitalisations has been
shown to be associated with poorer outcomes, such as higher symptom severity
and increased likelihood of further inpatient admissions (Wade et al. 2006,
Addington et al. 2010). Jaeger et al. (2013) found that patients who had been
involuntarily admitted to mental health wards reported lower intervention
adherence and were more likely to feel coerced into treatment upon discharge.
Finally, the aforementioned DUP appears to predict hospitalisations (Wade et al.
2006) as well as poorer engagement with CBTp (Alvarez-Jimenez et al. 2009).

Methods
The current study seeks to develop a comprehensive understanding of the degree
to which the socially inclusive national policies recommending equal provision of
evidence-based psychological therapies, i.e., CBTp, to all individuals diagnosed
with psychosis, are being implemented in frontline mental health services in the
UK, thus modelling the culture of inclusion, equality and diversity in the delivery
of modern mental healthcare.
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Study Context
Due to the leading and culture-shaping role of early intervention services, which
are sited in the forefront of British mental healthcare, and ethnically diverse
population of Greater London, the study was conducted in four London-based EIP
teams delivering NICE-concordant multidisciplinary interventions. The richness of
diverse communities in London has long been reflected in academic literature and
was described by Sturgis et al. (2014) as ―the most ethnically diverse conurbation
on the planet‖ (p. 1286), hence appeared a particularly suitable location to
contextualise the current study.
Approval of the project was granted by clinical audit department of the NHS Trust
hosting the study. Ethical considerations focused predominantly on the
maintenance of anonymity of data and safeguarding confidentiality of clinical
files, which had been obtained from electronic records department of the Trust.
Strict data protection guidance was followed in all stages of the auditing procedure
and no personally identifiable information was gathered or recorded in the process
of data collection.
Study Aims
In accordance with clinical guidance (NICE 2014, 2016) CBTp should be offered
to all individuals with FEP who come to the attention of mental healthcare, while
the provision of psychological interventions, and equality of access across
different ethnic groups, should be monitored and reviewed. Hence, the overall
objective of the present study was to investigate the compliance with national
guidelines in selected services collectively. The study investigated if demographic
variables of gender, ethnicity, religion, age, and a set of clinical factors, such as
substance use, history of inpatient admission, and family involvement, impacted on
the equality of access to CBTp among the diverse clinical population of service
users with FEP. Distribution of uptake and engagement with treatment was also
examined. Thus, the equality of treatment provision was investigated at the
following three service delivery stages: receiving an offer of treatment (access),
accepting treatment offer (uptake), and commencing and participating in treatment
(engagement).
Sample
The sample consisted of 244 service users across four London-based EIP teams
(team 1 n=41; team 2 n=72; team 3 n=65; and team 4 n=66) who had been referred
to the services in the year of 2018. The researched EIP teams provided
multidisciplinary support to individuals with FEP across the lifespan, as the
aforementioned national guidance necessitated such intervention to be offered to
all patients with experiences of psychosis. Hence, no service users were excluded
from data collection and analysis. The participants were between 15 and 64 years
of age, with mean age of 31.9 and median of 28.7. Descriptive statistics outlining
the sample diversity are presented in Table 1.
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Table 1. Demographic Variables: Descriptive Statistics (n=244)
Characteristic
Gender:
Male
Female
Ethnic group:
White *
Black **
Asian
Other
Mixed
Undisclosed
Religion:
Christian
Muslim
Hindu
Other religion
Own belief system
Not religious
Undisclosed

Sample %

N

56.6%
43.4%

138
106

40.2%
27%
20.1%
4.9%
2.9%
4.9%

98
66
49
12
7
12

32.8%
16.8%
3.7%
0.8%
15.2%
16.4%
14.3%

80
41
9
2
37
40
35

*Including White British and White European.
**Including Black British, Black African and Black Caribbean.

Procedure
The study employed a statistically rigorous retrospective analysis of electronic
health records for all service users referred to the researched mental healthcare
sites throughout the calendar year of 2018. Relevant data was counted until mid2019 to allow sufficient time for treatment offers to be made and accepted, and for
CBTp intervention to commence.
Data Analysis
Statistical analyses were run on the Statistical Package for the Social Sciences
(SPSS) software (IBM Corp 2017). Since each of the investigated treatment
delivery phases, that is treatment offer (access), treatment acceptance (uptake), and
participation in treatment (engagement), necessitated a unique approach, these
were analysed autonomously.
At first, for treatment offers, a binary logistic regression was conducted, assessing
the odds that a particular service user group would be offered, thus have access to,
CBTp. No data was excluded from this analysis, as all participants would have
been offered, or not offered, such treatment. Groups that lacked a socially
meaningful denotation, such as undisclosed ethnicity, were included in the model
to increase the power of statistical analysis, however not interpreted. For treatment
uptake, a binary logistic regression was conducted, demonstrating the odds that a
particular service user group would accept the treatment offer. Those participants
that had not been offered CBTp were not included. Finally, a multiple linear
regression was conducted, to see if membership of a client group predicts a
number of attended treatment sessions, thus indicating the length of engagement.
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Only those participants that had accepted an offer of CBTp were included. For
each of the above analyses, due to a large number of tested variables inflating the
possibility of type-1-error, the Bonferroni correction was applied in order to
reduce the likelihood of false positives.
Service users did not need to physically attend the clinic in order to be made an
offer of the recommended treatment. The investigated services implemented an
assertive outreach model of work (Mankiewicz and Turner 2012), in which
clinicians were able to visit the patients at their homes or other mutually agreed
locations to conduct assessments and provide support. Likewise, the treatment
delivery did not necessitate the patients‘ ability to commute to the clinic. Some
service users preferred to be seen at home or other mutually agreed sites to
facilitate the treatment delivery. Such assertive outreach approach aimed to
promote inclusion and provision of treatment to those service users who could not,
or for some reasons preferred not to, attend their appointments in the clinic.

Results
For brevity, the reported findings will focus on the discussion of statistically
significant results. If not mentioned below, non-significance of findings should be
assumed.
Offer of CBTp (Access)
Results of the binary logistic regression indicated that there was a significant
association between male gender and CBTp offers (χ2(1)=6.42, p=0.011)
indicating that males might have been less likely to be offered CBTp treatment.
This association was subsequently shown as non-significant after Bonferroni
correction. There was also a significant association between mixed race ethnicity
and being offered CBTp (χ2(1)=4.89, p=0.027) suggesting that there might have
been a lower likelihood for mixed-race individuals to be offered CBTp. Likewise,
this was not significant after Bonferroni correction. Details of statistical analyses
for treatment offers are illustrated in Table 2.
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Table 2. Odds Ratio Estimates for All Demographic and Clinical Variables
Predicting CBTp Treatment Offer (n=244)
Age
Sex
Female
Male
Ethnic group
White
Black
Asian
Other
Mixed
Ethnicity undisclosed
Religion
Christian
Muslim
Hindu
Other religion
Own belief system
Not religious
Religion undisclosed
Family involvement
No family involvement
Family involved
Substance use
No current substance use
Current substance use
Inpatient admission
No history of admission
History of admission

Odds ratio estimates (95% CI)
Model 1a
1.001
(0.97-1.03)
1.00
.39

(ref)
(0.18-0.81)*

1.00
0.97
1.58
3.12
0.15
1.78

(ref)
(0.42-2.25)
(0.41-6.03)
(0.35-27.9)
(0.03-0.81)*
(0.37-8.67)

1.00
1.45
0.46
115758596.27
1.05
0.92
0.34

(ref)
(0.37-5.67)
(0.05-3.94)
(0.00-0.00)
(0.36-3.04)
(0.33-2.61)
(0.12-0.97)

1.00
1.16

(ref)
(0.48-2.84)

1.00
0.89

(ref)
(0.31-2.58)

1.00
0.68

(ref)
(0.34-1.33)

*Non-significant after Bonferroni correction (.05/16=0.003).
a
Model controlled for age, sex, ethnicity, religion, family involvement, substance use, and inpatient admission.
ref=reference group.

Acceptance of CBTp Offer (Uptake)
As outlined in Table 3, the results of binary logistic regression indicated there was
a significant association between age and accepting the offer of CBTp
(χ2(1)=4.93, p=0.026) indicating that, across the entire dataset, with increase in
age participants might have been gradually less likely to accept an offer of CBTp.
This result was subsequently shown as non-significant after Bonferroni correction
was implemented. A significant association was also shown between Black
ethnicity and accepting the offer of CBTp (χ2(1)=9.54, p=0.002) suggesting that
individuals belonging to this particular ethnic group appeared less likely to accept
the offer of psychological treatment when compared with their White counterparts.
This result remained significant after Bonferroni correction.
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Table 3. Odds Ratio Estimates for All Demographic and Clinical Variables
Predicting Acceptance of CBTp Treatment Offer (n=244)
Odds ratio estimates (95% CI)
Model 1a
0.96
(0.93-0.99)*

Age
Sex
Female
Male
Ethnic group
White
Black
Asian
Other
Mixed
Ethnicity undisclosed
Religion
Christian
Muslim
Hindu
Other religion
Own belief system
Not religious
Religion undisclosed
Family Involvement
No family involvement
Family involved
Substance Use
No current substance use
Current substance use
Inpatient admission
No history of admission
History of admission

1.00
0.47

(ref)
(0.21-1.06)

1.00
0.19
0.29
0.48
0.13
0.13

(ref)
(0.07-0.54)
(0.07-1.17)
(0.07-3.09)
(0.01-1.30)
(0.02-0.76)

1.00
1.07
0.80
390507675.64
1.60
0.75
0.45

(ref)
(0.27-4.21)
(0.09-7.19)
(0.00-0.00)
(0.40-6.45)
(0.22-2.63)
(0.12-1.77)

1.00
0.85

(ref)
(0.31-2.33)

1.00
0.644

(ref)
(0.20-2.07)

1.00
0.76

(ref)
(0.36-1.64)

*Non-significant after Bonferroni correction (0.05/16=0.003).
a
Model controlled for age, sex, ethnicity, religion, family involvement, substance use, and inpatient admission.
ref=reference group.

Engagement in CBTp (Participation)
As shown in Table 4, no variables were significantly associated with engagement in
the offered psychological treatment that had been taken up by the service users
across the entire dataset, indicating equal participation in CBTp treatment once
accepted and commenced.
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Table 4. Parameter Estimates and Confidence Interval Limits for All Demographic
and Clinical Variables Predicting Engagement with CBTp Treatment for Entire
Data set (n=244)
Age
Sex
Female
Male
Ethnic group
White
Black
Asian
Other
Mixed
Ethnicity undisclosed
Religion
Christian
Muslim
Hindu
Other religion
Own belief system
Not religious
Religion undisclosed
Family involvement
No family involvement
Family involved
Substance use
No current substance use
Current substance use
Inpatient admission
No history of admission
History of admission
ref = reference group

Estimate
0.039

SE
0.048

95% CI
(-0.06 - 0.14)

P
0.418

ref
0.441

1.187

(-1.91-2.79)

0.711

ref
-1.442
-0.236
1.339
7.361
-1.230

1.530
2.503
2.531
5.007
3.639

(-4.47-1.59)
(-5.19-4.72)
(-3.67-6.35)
(-2.55-17.27)
(-8.43-5.97)

0.348
0.925
0.598
0.144
0.736

ref
-0.268
-2.333
-5.723
0.219
0.414
0.588

2.547
3.906
5.202
1.761
1.731
2.343

(-5.31-4.77)
(-10.06-5.4)
(-16.02-4.57)
(-3.27-3.70)
(-3.01-3.84)
(-4.05-5.23)

0.916
0.551
0.273
0.901
0.811
0.802

ref
0.310

1.534

(-2.73-3.35)

0.840

ref
1.127

2.002

(-2.83-5.09)

0.574

ref
1.855

1.245

(-0.61-4.32)

0.139

Discussion
The study has shown that offers of core psychological therapy for psychosis, i.e.,
CBTp, were made correspondingly across all investigated demographic variables,
hence the service users with various ethnic backgrounds were able to access to the
nationally recommended treatment equally. Such finding seems encouraging and
demonstrates that equal provision of evidence-based treatment to a diverse, multiethnic population is, in principle, achievable.
A few disparities, however, were indicated in the initial analysis prior to the
implementation of Bonferroni adjustments. For instance, males appeared less
likely than females to have a recorded offer of CBTp. The literature may provide
some understanding of why in some circumstance males may be less likely to be
offered psychological therapy. Myhr et al. (2007) found that males scored lower
on the scale of suitability for short-term cognitive therapy and were less likely to
show a clinically significant improvement in symptoms and functioning. This may
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have an effect on therapists being less likely to offer therapy to those they do not
believe will benefit, which in turn might perpetuate the trend of males having less
advantageous access to psychological therapy, hence having lower opportunity to
benefit from such treatment. Also, it was initially indicated that mixed-race service
users appeared less likely than their White counterparts to have a recorded offer of
CBTp. Academic literature on the subject of mixed-race patients and psychological
therapies is limited. The use of mixed-race as a distinct category may lack
reliability, as it encompasses a large number of various identities with divergent
ethnic origins and cultural influences. Nonetheless, Milan and Keiley (2000) noted
some difficulties mixed-race people may face above their mono-racial counterparts.
The authors argued that biracial or biethnic youths were particularly vulnerable in
terms of symptom internalisation, which might have resulted in lower likelihood to
seek psychological help.
However, the above associations were subsequently demonstrated as statistically
non-significant when Bonferroni method was applied, indicating the likelihood of
type-1-error. As explained in statistical literature, Bonferroni correction is
commonly utilised in multiple variables testing within the context of clinically
embedded studies to control for type-1-error, that is incorrect rejection of null
hypothesis (Bland and Altman 1995). The method is commonly used in social
sciences for adjusting the significance levels of individual tests when multiple
analyses are performed on the same datasets. The adjustment divides the nominal
significance level by the number of tests being performed simultaneously to
prevent the overall significance from exceeding the nominal level (Mundfrom et
al. 2006). As argued by Sedgwick (2014), when multiple testing is subjected to
Bonferroni correction and no significant differences are then seen, it is plausible to
infer that the significant result observed initially was a type-1-error. Likewise, in
multiple regression, conducting numerous separate tests would likely inflate the
overall type-1-error rate for such analysis. Hence, as demonstrated by Mundfrom
et al. (2006), using Bonferroni adjustment provides a dependable statistical
protection against the inflated likelihood of false positives.
Nevertheless, if the aforementioned unhelpful preconceptions related to gender
based unsuitability to treatment were identified in medical settings, these would
ideally need to be openly discussed in clinical supervision and steps would need to
be undertaken to encourage, govern and monitor equality in treatment offers
across the genders. Likewise, if race related differences in treatment offers were
identified in healthcare settings, immediate governance steps would need to be
undertaken to ensure that all ethnic groups have equal access to recommended
evidence based treatments. Clinical audit methodology (e.g., Mankiewicz and
Turner 2012) would likely prove essential in achieving and monitoring such
improvement in delivery of medical services.
Regarding the uptake of CBTp, the results suggested that treatment offers were
accepted correspondingly across the majority of tested variables. Yet, the initial
analysis indicated that for each year an individual aged they were marginally less
likely to accept an offer of CBTp. The literature seems limited regarding age and
acceptability of psychological therapies. One study examined the relationship
between age and psychological treatments in FEP and found that older participants
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were inclined to respond better to CBTp and were actually easier to engage
(Haddock et al. 2006). Although this finding may be at first seen as contrasting
with the current results, considering the present study operationalised and tested
the concepts of access, acceptance, and engagement separately, it is likely that the
current methodology is comparatively more rigorous. As in previously tested
variables for treatment offers, indicating equal access to CBTp, the age was
demonstrated as statistically non-significant after Bonferroni adjustment was
applied, indicating the presence of type-1-error.
Importantly, our analysis suggested that service users belonging to Black ethnic
group appeared less likely than their White counterparts to accept an offer of
CBTp across the entire dataset, which remained significant after Bonferroni
correction. This result suggested some disparity in the actual commencement of
the core treatment for FEP and indicated lack of equitability in the actual treatment
provision, despite the identified equality in treatment access. The current finding
seems interesting particularly when considered in the context of prevalence of
psychosis in Black communities. An adult psychiatric morbidity survey conducted
in the UK demonstrated that Black men were more likely than White males to
experience psychosis (McManus et al. 2016). Also, the risk of such disorder in
Black Caribbean communities was estimated to be approximately seven times
higher comparing with White population (Fearon et al. 2006). Consequently,
individuals from these groups appeared more likely than average to come to the
attention of mental health services (Baker 2020). Thus, as demonstrated in the
present study, although Black service users with FEP had equal access to
recommended treatment, there was a discrepancy between the need for
psychological therapy and the actual commencement of the offered intervention.
Ajnakina et al. (2017) suggested that ethnic minority clients were more likely to
disengage from mental health services entirely, which might be linked with a
higher level of self-perpetuated social disengagement in response to adverse life
events that service users of Black ethnic group face in their communities,
including criminal acts and police involvement, thus increasing the likelihood that
acceptance of mental health treatment would not be subjectively prioritised.
However, such supposition might be seen as placing responsibility entirely with
the individuals of specific ethnicity and does not seem to explain the identified
discrepancy from a systemic perspective. Interestingly, Ajnakina et al. (2017) also
found higher rates of compulsory re-admissions and police involvement during
admissions to psychiatric units among patients of Black African and Black
Caribbean ethnicity compared with White British patients, which might indicate
that individuals of Black ethnicity were potentially more likely to experience
social disadvantages resulting in barriers to receiving treatment. Therefore, mental
health services need to consider how these barriers could be better addressed.
Institutional obstacles to equitable provision of evidence based treatment for
psychosis have long been identified in the topical literature. Studies reviewed by
Berry and Haddock (2008) suggested that one of the main barriers to achieving
equality in the implementation of clinical guidelines and provision of
recommended treatment was related to factors associated with healthcare
institutions. Organisational obstacles included predominant focus on managing
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risks and crises, often in expense of provision of psychological therapies. Also,
therapists expressed resistance due to unsubstantiated presumptions concerning the
provision of recommended interventions. Furthermore, as demonstrated by
Mankiewicz and Turner (2012), CBTp provision rates appeared negatively
associated with the severity of presentation of psychosis, with patients admitted to
acute psychiatric wards being seemingly most disadvantaged in accessing the
treatment. Hence, when such association is contextualised in the aforementioned
higher compulsory inpatient admission trends among patients of Black ethnicity
(Ajnakina et al. 2017), it appears even more important to acknowledge and
proactively address the need to enhance CBTp treatment uptake rates among this
vulnerable service user group.
Finally, the current study demonstrated that, once CBTp offer was accepted and
treatment commenced, engagement with psychological therapy in early psychosis
was equally distributed across all demographic variables. Such finding indicates
compliance with national clinical guidance and is an encouraging result,
illustrating equal participation in core psychological therapy for psychosis among
multi-ethnic individuals with FEP.

Conclusion
An increasing number of mental health professionals undertake post-graduate
training in CBTp. Their competencies are then utilised to augment the medical
services‘ capacity to deliver the nationally recommended core treatment. Such
increase in highly skilled workforce seems particularly relevant to early
intervention teams. Mental health clinicians may choose to progress to leadership
roles, in which they are responsible for overseeing the delivery of recommended
intervention packages, including CBTp. This study demonstrates that, in
multicultural communities, an equal access to core interventions for psychosis is
achievable, however does not on its own merits ensure equitable treatment
provision. The present study helps those in managerial positions in mental
healthcare proactively target specific ethnic groups requiring further efforts to
increase treatment uptake.
Overall, the study has shown that equal access to recommended psychological
treatment among individuals with experiences of psychosis can be ensured across
a range of demographic variables, including ethnic diversity, however further
efforts need to be made to ensure equal treatment uptake among all vulnerable
patient groups. Such results demonstrate that mental health services can play an
important culture-shaping role, encouraging wider socially inclusive changes,
improving attitudes toward one of the most disadvantaged, stigmatised and
socially excluded groups in modern societies. As indicated by DaCosta (2020),
progressive change in healthcare should be aligned with its strategic aims. As
such, inclusion, equality of access, and non-discriminatory provision of evidencebased treatments should be on the forefront of such organisational objectives.
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Limitations and Suggestions for Future Research
Certain service user groups, such as mixed-race ethnicity, were small, thus
affecting the power of the undertaken statistical analysis. For example, one result
initially suggested that mixed-race individuals might have been less likely to
access treatment. Considering limited number of participants belonging to this
patient group, the result may have indicated the presence of type-1-error, which
seems to have been the case with the associations initially identified as statistically
significant and subsequently disconfirmed after Bonferroni corrections were
applied. Hence, the correlations identified prior to Bonferroni adjustments should
be interpreted with caution, especially as there is limited rationale for such
findings in the context of prior empirical research. As discussed above, statistical
literature largely supports the utilisation of Bonferroni method in social and
clinical sciences to identify and correct the occurrence of false positives that
obscure the outcomes of empirical investigations (Bland and Altman 1995,
Mundfrom et al. 2006, Sedgwick 2014).
It seems therefore plausible to suggest that future quantitative research
investigating the equality of access to mental healthcare should ideally consider
extending the overall recruitment to a larger number of healthcare sites, so that the
quantities of participants representing ethnic minorities, including mixed-race
individuals, would not inflate the likelihood of type-1-errors occurring in statistical
analyses. Likewise, considering the statistically significant disparity identified in
the present study, upheld after Bonferroni correction, qualitative research
investigating ethnically diverse service users‘ experiences of inclusiveness in
mental healthcare would be of substantial value and provide an understanding of
subjective perspectives on equality of access to, and provision of, recommended
evidence-based treatments in mental healthcare.
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The Religious Schizophrenic:
Why Spirituality is Crucial for Recovery
By Emily Sweet*
Up to 80% of schizophrenic patients use religion to cope with their illness. These positive
spiritual coping strategies are the primary predictor of mental wellness in patients with
schizophrenia. Yet, most medical professionals have no religious training and are often illequipped to guide their schizophrenic patients in spiritual matters. Typically, religious
institutions and modern medicine are not associated together, but what happens when mental
health professionals lack the training to assist 80% of their schizophrenic patients who use
religion as a coping strategy? Schizophrenic patients whose beliefs are not respected have a
higher rate of suicide, face increased stigma and report a lower overall quality of life. Such
patients are more likely to decline mentally and drop out of treatment. Some scholars,
psychologists and philosophers are now arguing that ignoring the connection between
religion and mental wellness is unethical because practitioners are failing to take patient
diversity into account. This paper will attempt to answer the following questions: In an
increasingly diverse world, is it the responsibility of mental health professionals to learn about
their patients’ religious beliefs, especially when their beliefs are so closely intertwined with
their chances at successfully managing their illness, such as the case with schizophrenics?
Why is it a good idea to consider combining religion and healthcare? Should the increase in
diverse patients require additional training for mental health professionals? Is it unethical for
a mental health care professional to be ignorant of diverse cultures and religions? What are
the dangers of allowing medical professionals, who largely have no training in religious
affairs, to guide mentally ill patients? What are the potential solutions for this problem?
Which solutions are more effective and why? Are the current practiced healthcare models,
which combine medicine and religion, effective?
Keywords: schizophrenia, religion, treatment, therapy, psychosis, stigma

Background
―One-third of patients with schizophrenia are very highly involved in religious
community‖ and ―studies suggest that up to 80% of patients use religious coping
as a means of dealing with their illness,‖ which means that religion is an important
aspect for many schizophrenics (Chakrabarti et al. 2014, pp. 119, 121). Religion
has shown to be an effective coping strategy for people with schizophrenia, ―for
example, positive coping mechanisms such as petitionary prayer and making
helpful religious attributions have been useful to patients for reducing distress,
social alienation, anxiety, and non-adaptive behaviors related to the presence of
positive psychotic symptoms…it also appears to protect against suicide attempts
and enhance life satisfaction‖ (Escamilla et al. 2014, p. 1623).
Religious beliefs are so important to a large percentage of schizophrenics. There is
evidence to suggest that religious communities provide benefits for people with
schizophrenia, as outlined above. Mental health professionals, therefore, need to
start acknowledging religion as an important factor for treatment and recovery in
*
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their schizophrenic patients. Unfortunately, there are many barriers which prevent
people with schizophrenia from fully benefitting from the positive side effects of
being involved in religion.
This paper will aim to explore the connection between schizophrenia and religion
to bring attention to a seldomly discussed topic in medical science: the connection
between religion and mental wellness. Underestimating this important connection
can lead to grave consequences for schizophrenic patients, including suicide (Prout
et al. 2016, p. 6). Doctors do not learn about religion in medical school, yet the
research outlined in this paper shows a clear link between mental wellness in
schizophrenics and religion. As a result, there is a lack of ―culturally competent
practitioners,‖ who are able to grasp how their patients‘ mental illnesses are
impacted by their religion and culture (Dempsey et al. 2016, p. 76). One solution
to the lack of education about the importance of religion on patient wellness is
integrated healthcare. This system allows for education and collaboration between
religious leaders and mental health professionals. If healthcare practitioners fail to
acknowledge and work with their patients‘ religious beliefs, then they are doing a
disservice to schizophrenics who greatly benefit from religious involvement. To
achieve these objectives, this paper will review related literature, studies and
medical care models, which will be largely sourced from JSTOR.

Discussion
Social Stigmatism as a Barrier to Treatment
One of the health barriers schizophrenics face is social stigmatism. Many Asian
countries, including China, Thailand, Japan and Singapore, for example, hold
negative social stereotypes about people with schizophrenia, such as considering
them ―violent,‖ ―annoying‖ or having a ―a weak personality‖ (Zhang et al. 2019, p.
7). Social stigma negatively impacts schizophrenic patients‘ quality of life, selfesteem, adherence to treatment and even their family‘s social status and their
employment in the community (Zhang et al. 2019, p. 4). This social stigma leads
to self-stigma—where schizophrenics negatively judge themselves—which ―was
associated with weaker social support, interaction, and functioning, which in turn
affected their symptoms and recovery‖ (Zhang et al. 2019, p. 6).
Asian-Americans are ―disproportionately affected by higher levels of self-stigma‖
(Cerully et al. 2016, p. 2). This shows that the way cultures view mental illness,
can have a direct impact on the patient, even after the person has integrated into a
new culture. If schizophrenics are too ashamed to seek help because they fear
social reprisal or stigmatization, they often try to deal with their illnesses by
themselves—even going so far to deny their diagnosis or claim to have
spontaneously recovered (Zhang et al. 2019, 10). Unfortunately, the delay in or
outright refusal to seek treatment due to social stigma can lead to more problems
and is connected to a lower quality of life for schizophrenic patients, as mentioned
above.
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The Ramifications of Invalidating Religious Experience
If and when schizophrenics are able to push past these social stigmas to get help,
they are met with a new challenge: their religious ideals, which as shown above
can have a positive effect on their recovery, are not taken seriously. This happens
for two main reasons: The first reason is that ―the notion of some basic disorder of
higher functions has often encouraged a pessimistic attitude about making sense of
what schizophrenics have to say; supposedly, such patients lack the kind of
rationality that may be a prerequisite to meaningful speech and dialogue‖ (Sass
2001, p. 252). Since schizophrenics are shown to ―perform poorly on a wide
variety of cognitive and perceptual tasks,‖ their lived experiences are not taken
seriously by mental health professionals (Sass 2001, p. 252). Instead, they are seen
as irrational and are treated accordingly.
When mental health professionals take their religious views seriously, however,
schizophrenics are more likely to have a ―better recovery and reduced relapse
rate,‖ but when their religion is met with negativity, their chance of suicide
increases and they are more likely to have a ―lower quality of life and higher
distress‖ (Chakrabarti et al. 2014, pp. 120, 121). There seems to be overwhelming
evidence that fostering a positive space for schizophrenics—such as encouraging a
treatment plan that validates their religious experience—leads to a better quality of
life. Many of the negative side effects of social stigma listed above—including
social isolation and refusal to seek treatment—are improved when schizophrenics‘
religious beliefs are taken seriously by mental health professionals (Escamilla et al.
2014, p. 1623).
The second reason that schizophrenics‘ religious ideas are not taken seriously by
mental health professionals is because there is a historical rift between the Catholic
Church and the mental health profession. This rift dates back the seventeenth
century, when the Catholic Church began using ―the testimony of physicians in
order to render judgments in cases of blasphemy and heresy‖ (Allen and Wootton
1983, p. 212). Yet the psychoanalysis of churchgoers did not stop at heretics.
Psychiatrists began to criticize all aspects of the Church, which was not received
favorably by the Catholic Church. This caused a divide between the Church and
the mental health profession and this rift ―remains essentially unchanged‖ to this
day (Allen and Wootton 1983, p. 212).
As a result, some mental health professionals still claim that schizophrenics are too
cognitively impaired to construct sound religious ideas. These professionals
sometimes refuse to positively acknowledge the proven benefits of incorporating
their schizophrenic patient‘s religious beliefs in medical treatment (Chakrabarti et
al. 2014, p. 122). Therefore, many schizophrenics are denied the opportunity to
use their religion to assist them in their recovery. As mentioned above, when their
beliefs are received negatively, schizophrenics are more likely to decline.
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Religious Beliefs as a Marker for a Patient’s Mental State
Not only is it important for mental health workers to acknowledge a
schizophrenic‘s religious belief, so the patient can reap the benefits of religious
participation, but trying to understand these beliefs can reveal early warning signs
of certain psychotic symptoms. For example, if a schizophrenic is not taken
seriously they are more likely to drop out of treatment and their religious beliefs
and hallucinations are then left unchecked (Escamilla et al. 2014, p. 1629). This is
a problem because without guidance from a mental health professional, religious
delusions can get out of control, leading to more severe hallucinations, worsening
depressive symptoms and lower psychosocial functioning (Escamilla et al. 2014,
p. 1630). Also, the chance that a patient or his or her family will refuse treatment
in order to deal with the illness using solely religion also increases when a mental
health professional refuses to acknowledge the patient‘s beliefs (Escamilla et al.
2014, p. 1630).
Another notable factor that is important for mental health professionals to
understand is the stages of religious hallucinations and their impact on
schizophrenia. When a so-called normal person has a religious experience, many
people accept it as a fact. When a schizophrenic person has a religious experience,
however, they are seen as delusional. Yet this is not always the case. A
psychologist named Christensen created a theory outlining the stages of dramatic
religious conversion. He wanted to make sense of the differences between religious
conversions in so-called normal people and in patients with schizophrenia. He
outlines the stages as follows: ―Stage 1: Specific unconscious conflict within a
framework of religious belief Stage 2: Conscious conflict related to unconscious
conflict, producing guilt, anxiety, and depression Stage 3: Acute reaction
precipitated by intensification of the above Stage 4: Withdrawal accompanied by
sense of estrangement and often a feeling of unreality Stage 5: Feeling of
submission, of giving up or giving to‖ (Allen and Wootton 1983, p. 216).
Interestingly, these stages are all experienced both by schizophrenics experiencing
psychosis and by a so-called normal religious convert in a ―similar or even
identical‖ manner, up until stage 5 (Allen and Wootton 1983, p. 214).
After stage 5, according to Christensen, there are four ways that the religious
conversion experience can impact an individual‘s mental health based on how
their ego or consciousness is impacted after said event. The first two ways are
beneficial for mental health: either the person‘s consciousness doesn‘t become
sharper but their religious experience impacts their life for the better, such as
adding a deeper meaning to their life, or they undergo a marked mental and
physical transformation, which has a profound positive impact on their psyche.
The second two ways are detrimental to mental health: the patient‘s awareness
deteriorates, for example they lose touch with reality to some extent, or there is no
rational awareness left. The last two stages are often seen after delusional
psychotic episodes and are not actually caused from religious experience (Allen
and Wootton 1983, p. 219).
It is interesting to note that the difference between a religious conversion in a
healthy-minded individual and a schizophrenic person experiencing a negative,

174

Athens Journal of Health and Medical Sciences

September 2021

psychotic episode is only able to be understood by assessing their mind after the
experience, according to Christensen. He claims that conversion, whether gradual
or sudden, ―is not optional for the truly religious person‖ (Allen and Wootton
1983, p. 213). Therefore, it can be assumed that conversion experiences are
common if they are prerequisite for religious belief and a large percentage of the
world is religious to some degree. Also, it could be argued that many of the socalled visions in religious literature could also be dubbed hallucinations, which
may or may not have arisen from psychotic episodes. Take the example of when
an angel comes to Joseph to tell him that Mary was carrying Jesus (Biblica n.d.,
18-25 NIV). Why, then, do millions of Christians find this story holy, while a large
amount of mental health professionals could likely diagnose a modern Joseph with
a psychotic episode, especially if he was already diagnosed as a schizophrenic?
Understanding the ways in which religious hallucinations manifest and how to
determine whether a schizophrenic has experienced a positive, ―real‖ religious
experience or a dangerous psychotic episode is crucial for health care providers to
understand. Self-proclaimed religious experiences for schizophrenic individuals
are a double-edged sword when it comes to treatment.
Religion as a Coping Strategy
If a schizophrenic patient has a religious experience that results in positive changes
to their mental well-being, then denying them the right to benefit from their
religious affiliations and beliefs has a detrimental impact on their treatment.
Apparently, for example, ―positive religious coping‖ strategies, in one study, was
cited as ―the primary predictor of psychological well-being‖ in patients with
schizophrenia (Chakrabarti et al. 2014, p. 122). As mentioned above, the social
stigmatization of people with schizophrenia often causes feelings of social
isolation, which can result in an increase of symptoms related to the illness.
Having a community where a patient feels accepted, then, can largely improve
their quality of life and can be seen a positive coping strategy.
―Negative religious coping,‖ for example when a patient thinks a demon is after
them during a psychotic episode, has ―been associated with lesser well-being and
adjustment…lower quality of life and higher distress‖ (Chakrabarti et al. 2014, p.
123). Negative religious coping can also lead to what Christensen considers the
two negative potential mental outcomes of a ―false‖ religious conversion
experience, which is really a negative psychotic episode and not a religious
experience (Allen and Wootton 1983, p. 219). According to Christensen, when a
schizophrenic is in one of these states, they lose some or all of their ability to
rationally experience the world (Allen and Wootton 1983, p. 219).
When mental health practitioners try to separate religion and psychological
treatment, they miss out on the both the potential warning signs that arise from
false religious experiences, which ―can lead to higher risk of suicide attempts,‖
and the positive impacts of non-psychotic religious experiences, such as a sense of
community (Chakrabarti et al. 2014, p. 121). For a doctor to not take seriously a
patient‘s religious beliefs, then, is to miss out on a well of diagnostic information
and coping strategies that have been proven to benefit people with schizophrenia.
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―Mental health specialists have a responsibility, therefore, not to dismiss, but to
attempt to understand the religious life of their patients‖ since ―religious
experience, however distorted,‖ influences a person with schizophrenia (Allen and
Wootton 1983, p. 220).
The Stigma of Validating Religious Experiences in Schizophrenia Patients
When an average person is not aware that an individual has been diagnosed with a
mental illness, they are ―less likely to identify the mental illness‖ but ―their
responses were characteristically negative when labeling was authoritatively
assigned,‖ such as by a doctor (Ng 1997, p. 383). Therefore, one could conclude
that when a person is labeled with a diagnosis of schizophrenia, people may be
more likely to dismiss their religious experience as made up or inaccurate. Most if
not all religious experience is based on empirical experience. It is somewhat
ironic, therefore, to deny the truth of a schizophrenic‘s religious experience—
simply due to their diagnosis—because no religious experience can be objectively
proven. When someone, such as Joseph in the Bible, is upheld as a sane, holy
individual by a large amount of people, the average person would be less likely to
identify him as mentally ill than if he was labeled as such, according to the study
cited above. How different would the world be if society labeled Joseph as a
schizophrenic (or the rough equivalent in his time)? Therefore, ―religious beliefs
cannot be considered automatically sick or healthy, nor can they be ignored as
irrelevant‖ (Allen and Wootton 1983, p. 219).
Many mental health workers fail to understand and appreciate the religious
experiences of their patients with schizophrenia. This often occurs due to social
stigma, including the stigma that mental health workers project onto their patients.
For example, ―around 35.2% of Chinese mental health professionals admitted a
discriminating attitude against psychiatric patients‖ and ―psychiatric inpatients
with higher levels of perceived stigma reported lower levels of quality of life‖
(Zhang et al. 2019, pp. 4–5). There is a direct correlation between discrimination
and the severity of schizophrenic symptoms.
Data also shows that when stigma is reduced, people with schizophrenia are more
likely to seek treatment, they also report higher levels of ―self-esteem and
optimism‖ and are less likely to try to commit suicide (Zhang et al. 2019, p. 15).
For example, the Japanese word for schizophrenia, ―Seishin-Bunretsu-Byo‖ was
considered ―humiliating‖ (Zhang et al. 2019, p. 7). When this word was changed
in 2004 to a more positive label, more schizophrenics sought treatment and
reported their diagnosis (Zhang et al. 2019, p. 7). This strongly suggests that
reducing both social and medical stigma has a direct correlation on the well-being
of people with schizophrenia.
Unfortunately many people with schizophrenia are seen as incompetent, weak or
delusional by their community and their doctors (Zhang et al. 2019, p. 7). Negative
stigma has a direct impact on a schizophrenic‘s ability to thrive, despite their
illness. One of the practical ways to combat this stigma is to take seriously the
religious values of a schizophrenic person. This is especially important when it
comes to the attitudes of mental health professionals. Negative, psychotic religious
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episodes can provide insight into the severity of a schizophrenic‘s symptoms,
which can be important for determining how to proceed with treatment options.
Positive religious episodes can allow schizophrenic individuals to make immense
strides in their treatment, from feeling accepted in a religious community to using
prayer to cope with difficult symptoms.
Incorporating Religion into Treatment: The Risk/Benefit Ratio
Another way to assess the claim that doctors should allow for spirituality and
religion in therapy is to determine whether or not, ―the expected benefits [of a
treatment] outweigh the expected harms‖ (Greif and Šurkala 2020, p. 489). A
therapy that has a ―favorable risk/benefit ratio,‖ ―is in the patient‘s interest and it is
rational for them to try it‖ (Greif and Šurkala 2020, p. 489). Even if there are
slightly better treatments available, if studies show that schizophrenics leave
therapy if their religion is not respected, than how can mental health professionals
even try other treatments if their patients have left therapy? It seems as though
spirituality should be a foundation to treating schizophrenics, even if only to get
them to stay in therapy.
As established above, incorporating spirituality into therapy improves a variety of
schizophrenic patients‘ symptoms, including making them more likely to seek
treatment (Zhang et al. 2019, p. 10). If a schizophrenic leaves therapy because
their religious beliefs are received negatively by a mental health professional,
studies show that they are less likely to receive treatment again (Zhang et al. 2019,
p. 4). Therefore, the benefits of incorporating a schizophrenic patient‘s spirituality
or religion in therapy, such as a decrease in self-stigma, seem to outweigh the
negatives, such as a schizophrenic‘s refusal to get treatment because they don‘t
feel that their doctors can relate to their spirituality.
Perhaps, however, this risk/benefit ratio is not so black and white. Although
studies prove that religion and spirituality foster positive outcomes for
schizophrenic patients, what can be said about the interference of mental health
professionals in such practices? As mentioned earlier, religion provides
schizophrenic patients with a lot of benefits, such as a decreased risk of suicide.
When mental health professionals work through spirituality with their patients, can
it do more harm than good? There are several issues that need to be evaluated
before this question can be answered and an accurate risk/benefit ratio can be
determined.
The Lack of Religious Training for Medical Professionals
One of the concerns about allowing mental health professionals to incorporate
their patients‘ spirituality into therapy is their lack of training. Psychologists
receive ―little to no training and dialogue concerning spirituality or religious
issues‖ during their education (Gorsuch and Shafranske 1984, p. 238).
Psychologists often rely on various learned ―theories, systems, methods and
techniques‖ in their practice, but they are not taught any techniques for dealing
with their clients‘ spirituality (Gorsuch and Shafranske 1984, p. 240). The ―lack of
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emphasis in training on the important role that religion plays in health care may
result in a decrease in religious involvement and the development‖ and as a result
the more training that a medical professional receives, the less religious they
become (Hafizi et al. 2014, p. 1375). Therefore, not only does the education
system fail to inform medical professionals about the important link between
mental health and religion, but the more training medical professionals receive, the
less they value religion.
This lack of education about spiritual and religious issues also have several
concerning consequences. One of the consequences of trying to treat client‘s
spirituality without proper training is that the ―role of psychotherapist‖ can shift
―into the role of the clergy‖ when they practice spiritual techniques, which already
―fall outside the expertise of most psychologists‖ (Barnett 2016, p. 8).
Psychologists are also less religious than the general public (Gorsuch and
Shafranske 1984, p. 232). If they are not trained to deal with religion and have no
spirituality of their own, then how can they be expected to properly address their
clients‘ spiritual needs?
Religious Bias from Medical Professionals
Even if a psychologist does have beliefs of their own, what if their beliefs
contradict their clients‘? Look at the case study of a woman named Donna, who
sought out psychotherapy (in part) to deal with her relationship with her religion
(Tummala-Narra 2009, p. 92). Donna was a Christian and asked her therapist, who
was a Hindu, what her beliefs were (Tummala-Narra 2009, p. 91). Her therapist
worried that their religious differences may negatively alter Donna‘s ability to
share her religious life, including details about her church, as well as have the
potential to impact ―power dynamics‖ in their relationship (Tummala-Narra 2009,
p. 92). Although the therapist‘s religious ―disclosure contributed to a more open
and authentic engagement with‖ Donna, this was mostly because Donna became
more ―comfortable‖ when she realized her therapist knew ―about God‖ (TummalaNarra 2009, p. 91).
Several questions can be raised from the relationship between Donna and her
therapist: Would Donna have become less comfortable if her therapist was an
atheist? Would Donna have benefitted from the therapy more if her therapist was
also a Christian and could therefore prescribe religion-specific treatments, such as
comforting Bible verses? Even if the differences in religion didn‘t negatively
impact Donna‘s relationship with her therapist—for example she was still able to
open up about her religious life—that doesn‘t mean that this would be the case for
all clients. These questions, therefore, are highly subjective and will differ from
person to person. If, for example, a patient was uncomfortable opening up to a
therapist who holds different beliefs, what then? The lack of training on the
psychotherapist‘s part sure doesn‘t help.
Perhaps when the studies, such as the ones cited earlier, say that schizophrenics left
therapy because they felt misunderstood by their therapists, the misunderstanding
could be as simple as a difference of religious beliefs. It‘s easy to tell
psychotherapists that treating their patients‘ beliefs should ―not be solely based on
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[the therapists‘] personal religious or spiritual practices‖ but how do we ensure that
this is followed, especially when therapists are not taught how to deal with
spiritual matters and/or have opposite personal beliefs (Barnett 2016, p. 7)?
This potential conflict of interest between a therapist‘s personal beliefs and their
client‘s can become problematic because ―clinical work is affected significantly by
the psychologists‘ reliance upon their subjective experience as the template for
understanding the client‘s phenomenal world" (Gorsuch and Shafranske 1984, p.
238). In other words, a therapist‘s personal beliefs have a direct impact on the way
that they understand their client‘s belief systems. For example, when mental health
professionals believe that schizophrenics are incapable of holding sound religious
beliefs, they may paint all their schizophrenic patients‘ beliefs as irrational
automatically. If they do this, they may fail to differentiate between psychotic
delusions, which help them to understand their patient‘s state of mind, and
religious experiences, which are helpful coping strategies.
This perception results in one of two outcomes: either the therapist sees their
client‘s beliefs as ―not relevant or [views them] as relevant and [understands them]
within the framework of the therapist. In both instances, the therapeutic
perspective is based on the personal, rather than the clinical orientation of the
psychologist‖ (Gorsuch and Shafranske 1984, p. 239). This is not surprising
considering the lack of therapists‘ psychological training in regards to spirituality.
The Dangers of Incorporating Religious Interpretation into Therapy
Schizophrenics already are stigmatized and are often seen as incapable of having
valid religious beliefs (Sass 2001, p. 252). Therapists should not be tasked with
interpreting religion in any specific way that goes beyond their training. Ideally,
therapists would work alongside religious leaders as discussed later in the paper.
It‘s best that therapists leave religion to spiritual leaders. Otherwise, therapists may
view their client‘s religion through their own belief system. This could lead mental
health professionals to further stigmatize their schizophrenic patients, who are
already stigmatized enough (Gorsuch and Shafranske 1984, p. 239). For example,
if ―35.2% of Chinese mental health professionals‖ have admitted to stigmatizing
their patients, add on a diagnosis of schizophrenia (which is shown to be one of the
more negatively stigmatized disorders in China) and then tell the therapist that
they have to acknowledge the schizophrenic‘s religion, which could be the
opposite of their own (Zhang et al. 2019, pp. 4–5). How would this not result in
further stigmatization?
When therapists only see their patients‘ spirituality through the lens of their own
belief systems, this can leave clients feeling like their own beliefs are not
respected. As mentioned previously, this is one of the reasons that schizophrenics
leave therapy and decline mentally as a result (Zhang et al. 2019, p. 4). It is also
important to question, however, how much influence a therapists‘ personal beliefs
can have over a vulnerable patient, such as someone who is suffering from a
serious mental illness like schizophrenia. Instead of discovering their own identity
through belief systems, such as religious communities, to find ―meaning and
connection with others,‖ vulnerable patients may be swept up in the therapists‘
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beliefs, especially if they see their therapist as a mentor or authority figure (Barnett
2016, p. 6).
The potential for a therapist to spiritually influence a patient seems especially
plausible considering ―the essential factor in the perception of spirituality as
relevant within clinical work is the psychologist‘s personal stance towards
spirituality‖ (Gorsuch and Shafranske 1984, p. 238). This means that whether the
therapist will even discuss religion or not, to what degree and in what context
depends largely on the therapists‘ own beliefs. Even if the therapist does not
directly impose or even disclose their own beliefs, the way they interpret and thus
discuss their patient‘s beliefs can still have a negative impact. For example, the
therapist can use their personal beliefs to assign a truth value to their client‘s
religion. A Buddist therapist, for example, may discourage their Christian client
from going to church, encouraging them to meditate instead. As Barnett puts it, a
therapist may erroneously ask themselves ―this works for me so why not for my
clients?‖ (Barnett 2016, p. 7). This could leave their patients with a feeling that
their beliefs are wrong, which could result in negative consequences. For example,
if one of their patients leaves their religious community, in which they found
support.
Bridging the Gap between Religion and Medicine
―At this juncture, bridges are needed to cross the line between the traditional world
which still governs the training of mental health workers and holistic
psychological/social/mental/spiritual belief system so commonly endorsed by
many patients‖ (Gopaul-McNicol 1997, p. 46). How can this gap be bridged? This
paper will now focus on two commonly suggested solutions or ―bridges‖: either
train mental health professionals in religious therapy, which will be shown to be
ineffective, or enact an interprofessional care system, an ideal partnership spanning
across different medical and religious disciplines.
Starting with the former idea, if therapists want to explore spirituality with their
clients, Barnett claims that it is important for them to ―develop and maintain
ongoing relationships with religious leaders or other experts on various faith
traditions in our local communities‖ (Barnett 2016, p. 8). Barnett argues that
understanding various religions is an ethics issue, which falls under the heading of
―multicultural competence‖ (Barnett 2016, p. 6). As a result, ―all mental health
clinicians must be aware of, sensitive to, knowledgeable about, and respectful of
all forms of diversity‖ (Barnett 2016, p. 6). He goes so far to argue that a
therapist‘s refusal to bring spirituality into therapeutic discussion means that they
have failed to provide ―needed treatment services to those who are likely to seek
[their] help‖ and are, therefore, unable to uphold the ―minimally accepted ethics
standards‖ of the profession (Barnett 2016, p. 9). Although he admits that there are
times when therapists should refer clients to other spiritual leaders because
―[therapists] each must also be cognizant of the limitations of [their] expertise,‖
this is still quite a statement.
Is it a therapist‘s ethical duty to talk to a client about religion, even if the therapist
is uncomfortable discussing religion or is seriously lacking in religious expertise?
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What if such a discussion potentially results in a deeper stigmatization of more
complicated mental illnesses, such as schizophrenia? Perhaps a line needs to be
drawn between what a therapist is and isn‘t qualified to discuss before this
question can be answered. This recommendation can be based off things such as
the limitations of their training and studies about how they treat spirituality, such
as only seeing their client‘s beliefs from the perspective of the therapist‘s own
religion. This paper will now attempt to lay the groundwork for this much-needed
exploration based on the small sampling of articles and research it has focused on
thus far. Perhaps this will allow for future research to be conducted in this field.
Since therapists see their client‘s religion through the eyes of their personal beliefs,
as discussed earlier, it is plausible that a Jewish therapist will learn Christianity
through the eyes of Judaism, for example? Jews believe that Jesus was a phony,
while Christians believe he is the son of God (Glazier 2020, p. 1). Will a Jewish
therapist be comfortable (or even able) to not only appreciate their Christian
client‘s viewpoint that Jesus is the son of God (which Jews disagree with), but to
also prescribe Bible verses that encourage their client to seek peace in Jesus
(Glazier 2020, p. 1)? Perhaps some therapists will, but if they can‘t they risk
projecting their own beliefs onto the client. For example, a Jewish therapist with a
strong faith may only choose verses from the Torah (part of what Christians call
the ―Old Testament‖ and the only part of the Bible that Jews follow), which leaves
out over half of the Christian wisdom of the Bible (Glazier 2020, p. 1).
What should a therapist discuss in terms of religion? Donna from the case study,
for example, talked to her therapist about things such as feeling like an ―outsider‖
at her white church, but felt too afraid to attend a black church because ―she had
linked the black church with her father and his family‖ (Tummala-Narra 2009, p.
91). Since her father was a source of trauma for Donna, her therapist was well
within her realm of expertise to help Donna process her trauma, which allowed
Donna to explore her identity and find a new ―religious community‖ that was
more in line with Donna‘s beliefs (Tummala-Narra 2009, p. 93). This therapist did
not require any in-depth knowledge of Donna‘s religion or the related religious
texts to help Donna process her trauma related to her father, which gave Donna the
confidence to explore her spirituality in different ways. In fact, the therapist had
likely been trained on trauma during school and therefore was well-versed in the
ways she could help Donna work through her trauma. Since the therapist did not
impose her own beliefs nor did she try to instruct Donna as a religious leader
would, such as providing her with Bible verses or providing biblically-based
lessons about church diversity, this seems professionally reasonable. If Donna
asked her therapist for specific religious advice, such as Bible verses, the therapist
should refer her to a religious leader who can better answer Donna‘s questions. To
give such advice would be unethical, because it falls outside of the therapist‘s
expertise and training and could harm the patient.
Barnett would disagree, but his suggestions go beyond a therapist‘s trained
abilities and are potentially dangerous. For example, he believes that
psychotherapists could ―[recommend] specific passages of scripture for the client
to read and contemplate or even [integrate] the use of prayer into psychotherapy
sessions‖ (Barnett 2016, p. 8). This requires a vast amount of self-taught religious
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expertise, since therapists receive no religious training. Some religious leaders
devote their lives to learning how best to prescribe prayer and religious scripture to
people within their religion. To expect a therapist to be well-versed enough in a
variety of religion beliefs, cultures and holy texts in order to prescribe spiritually
relevant ideas to their clients would not only pose an unrealistic and timeconsuming burden on therapists, but it could also backfire if they misunderstand
the culture or texts, which could negatively impact clients. Refusing to
acknowledge a patient‘s religious ideology can lead to suicide and psychosis,
among other serious symptoms (Prout et al. 2016, p. 6). Therefore, providing
therapists with religious training—which goes beyond their expertise—is not
advisable. Therapists should, however, understand and respect when therapeutic
discussions fall outside their realm of expertise. They should try to redirect the
conversation back to topics within their expertise, such as the example in the
previous paragraph about Donna, and/or refer their clients to religious experts.
As mentioned earlier, the additional stigmatism related to schizophrenics doesn‘t
help. Mental health professionals already stigmatize people with schizophrenia
and some even believe that their religious beliefs are invalid because they are not
in their right mind (Sass 2001, p. 252). Many people who are deeply religious
already think that other people‘s beliefs are wrong, such as when religious people
claim that people from other religions are going to hell. How can we assume that
religious mental health professionals will be any more tolerant (or worse more
intolerant) towards people with a major mental illness such as schizophrenia?
Perhaps it is best for therapists to refer their clients to spiritual leaders when their
clients ask for religion-specific advice, such as holy verses, to avoid acting as an
unofficial clergy of a religion they may or may not have any personal experience
with. The therapist can work through traumas or feelings that a client connects to
the church, such as Donna‘s trauma with her father, but therapists should not try to
prescribe holy verses or religion-specific advice outside of their own religion.
If a therapist tries to give advice that is best parsed from the mouth of a religious
leader, such as what verses to read or meditations to practice, then they also rob
their client of the opportunity to further bond with their own religious community.
As mentioned earlier, one of the benefits of religion on a schizophrenic‘s mental
wellbeing is their connection to an accepting community. By encouraging a patient
to speak with their religious community about very specific religious advice, the
therapist has helped the client delve deeper into their community. This allows the
client to further develop positive coping strategies outside therapy. This gives the
client more coping strategies to use instead of making them dependent on their
therapist for their spiritual and mental wellbeing.
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A Potential Solution: The Archstone Foundation’s Interprofessional Care System
Spreading out different responsibilities to a variety of professionals is a large facet
of the some interprofessional care systems, such as the method advocated by the
Archstone Foundation of Long Beach, California (Ferrell et al. 2009, p. 1). The
interprofessional care system, mainly the one posed by the Archstone Foundation,
is the second solution that this paper will focus on in regards to creating a safe
space where schizophrenics can explore their spiritual beliefs. The Archstone
Foundation‘s interprofessional care model posits ―that spirituality or reflection
should be part of a clinician‘s professional development,‖ but asserts that patients
should have a team of professionals who work together to satisfy the whole person
and all of their needs (Balboni et al. 2014, p. 1588). This care system plants their
roots in the ―World Health Organization‘s definition of whole health, which
defines health as the ‗dynamic state of complete physical, mental, spiritual, and
social well-being and not just the absence of disease or infirmity‘‖ (Balboni et al.
2014, p. 1587).
In the Archstone Foundation‘s interprofessional care model, a schizophrenic
patient may go to a psychiatrist for medication, a psychotherapist for talk therapy
and a religious leader for spiritual guidance, for example. Instead of being separate
entities, which are often seen in a hierarchy with psychiatrists and medication
being at the top, every person is seen as ―equal members of the healthcare team‖
(Balboni et al. 2014, p. 1596). This gives each professional an ―equal opportunity
to shape their own ‗plausibility structures‘ and their particular practices related to
patient care (Balboni et al. 2014, p. 1594).
An example of how a healthcare team can work together can be seen as follows:
―a chaplain may address physical pain but look to the physician or nurse on the
team to deal with determining the cause of the pain and its treatment. Similarly,
physicians, nurses, and others may identify and even diagnosis spiritual distress as
well as identify spiritual resources of strength of the patient, while the Board
Certified Chaplain (BCC) is the expert who can further evaluate the spiritual issues
and recommend how to treat spiritual distress‖ (Balboni et al. 2014, p. 1588). This
is especially beneficial because medical professionals aren‘t automatically trained
in religious issues and ―there is no standard uniform training among clergy as it
relates to counseling the mentally challenged‖ (Dempsey et al., 2016, p. 76).
Therefore, in this healthcare model each professional plays to their unique
strengths and training to best serve the patient.
Another benefit of the Archstone Foundation‘s interprofessional care structure is
that the professional connections are often pre-established. That way a person with
a severe mental illness, such as schizophrenia, won‘t have to find, apply for and
secure a wide variety of mental health professionals and community supports to
aid in their recovery on their own.
These pre-established connections also assist mental health professionals by
removing the burden of having to find relevant spiritual leaders or learning a new
religion on their own. This interprofessional care structure ensures that a therapist
will not have to act as a spiritual leader—which can be damaging to patients—
allowing mental health professionals to focus on what they have been trained to
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do. This is important considering that many mental health professionals have no
religious training. Even finding a relevant spiritual leader to consult may be
difficult when a therapist has no experience in the religion and is therefore unaware
of the different sects within religious communities, which can be challenging to
navigate.
A schizophrenic patient, who may be wary of receiving treatment due to
stigmatization, may take kindly to a medical team who respects religious leaders
as equal contributors to their overall health. This care model promises to respect
religious beliefs as equally important to bodily woes, such as physical pain. This
means that schizophrenics will not have to fight to have their religious beliefs
respected by their doctors, because the participating healthcare professionals have
already committed to respecting religious beliefs as an important part of overall
health (Balboni et al. 2014, p. 1588).
The Mistakes Some Interprofessional Care Models Make
Unfortunately, Ontario‘s version of interprofessional care, put out by the Ontario
Ministry of Health and Long-Term Care‘s HealthForceOntario, does not mention
anything about connecting religious or spiritual leaders, places of worship or
religious community supports to healthcare workers (Poldre and Schleifer Taylor
2010). The focus, instead, is to educate different service providers on other
services available, such as connecting community supports—which help people
find employment—to homeless shelters, as well as to make information easily
accessible for citizens on one central database (Poldre and Schleifer Taylor 2010,
p. 9). It is a shame that spiritual leaders are not recognized as valid and equal parts
of Ontario‘s criterion for interprofessional care partnership.
Supporters of the interprofessional care model posed by the Archstone
Foundation, argue that it is a physician‘s ―ethical obligation to attend to the
psychosocial, spiritual, and existential distress of patients‖ (Balboni et al. 2014, p.
1587). By not including spirituality in their interprofessional care model, it could
be argued that Ontario‘s interprofessional care model has failed to meet their
patients‘ spiritual needs and is thus unethical.
For Ontario to leave spirituality out of their interprofessional care model is to
ignore the fact that, ―up to 80%‖ schizophrenics use religion as a coping strategy
and if their beliefs are not respected, then this can result in major consequences,
including an increased chance of suicide or the refusal to continue treatment
(Chakrabarti et al. 2014, pp. 119, 121). To willfully leave out spiritual leaders
from an interprofessional care proposal is to also ignore the proven positive
benefits of religion on people with mental illnesses such as schizophrenia. This
also robs health care professionals of the opportunity to develop official
partnerships and relationships with diverse religious leaders. As mentioned
previously, navigating the wide variety of religious beliefs is very difficult to do on
one‘s own, especially with no formal training. Barnett would also argue that
ignoring religion in healthcare fails to foster ―multicultural competence,‖ which is
unethical (Barnett 2016, p. 6).
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Having an interprofessional care plan that includes partnerships with spiritual
leaders not only helps professionals navigate their patient‘s diverse needs, but also
validates spiritual leaders as an equal part of a patient‘s healthcare team. This
validation is vital for people who are largely stigmatized, such as schizophrenics,
and allows them to be treated in a way that respects them and their beliefs as
individuals.
The Risk/Reward Ratio of Interprofessional Care Models
In light of this further exploration of the consequences and benefits of
incorporating spirituality and religion into therapy, can it be said that benefits of
such a practice outweigh the harms? Asking therapists to solely shoulder their
patient‘s spiritual needs is unrealistic, especially without mandated, professional
training. This burden also poses potential negative consequences for their patients,
such as being told their beliefs are irrelevant when seen through the eyes of their
therapist‘s personal beliefs (Gorsuch and Shafranske 1984, p. 239). It is difficult to
accurately calculate whether or not leaving therapists to their own devices while
navigating their schizophrenic patient‘s spirituality is more harmful than refusing
to include spirituality at all. Regardless, asking a health professional to assess their
patient‘s religion without any training seems quite dangerous. Society does not
allow family doctors to preform open heart surgery, so why should they allow
therapists—untrained in spiritual matters—to make sense of their patient‘s
spiritual beliefs from the perspective of a religion that they may know nothing
about?
The Archstone Foundation‘s interprofessional care model seems to have a
promising ―favorable risk/benefit ratio‖ as a useful therapy for people with
schizophrenia (Greif and Šurkala 2020, p. 489). Many of the downsides that come
with incorporating religion in therapy—such as the risk of mental health
professionals stigmatizing or misinterpreting their patients‘ religion or their lack of
training in religious matters—are greatly reduced because the cornerstone of this
model relies on treating spiritual beliefs as equally important to physical ailments
(Balboni et al. 2014, p. 1587). The benefits of religious practice for people with
schizophrenia, such as community support, can be fully realized in an
interprofessional care model that encourages religious or spiritual coping
mechanisms. Therefore, the Archstone Foundation‘s interprofessional care model
seems to be a great treatment option, giving people with schizophrenia a safe place
to discuss their religious and spiritual beliefs. Since ―positive religious coping‖
strategies are ―the primary predictor of psychological well-being‖ in patients with
schizophrenia, the benefits of this model seem to outweigh the risks if patients are
able to use their healthcare team to develop and maintain positive religious coping
strategies (Chakrabarti et al. 2014, p. 122).
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Conclusion
Above all, people with schizophrenia are people too with feelings, hardships,
values and beliefs. Perhaps some of their symptoms may go beyond what many
people will be able to comprehend as outsiders, but this is no reason to treat them
with disrespect or ignore their beliefs because of their diagnosis. Validating their
lived experiences—especially religious experiences which are so important to
many people with schizophrenia—is vital for treatment. There are a variety of
ways to encourage healthcare workers and the community to validate the
importance of schizophrenic patients‘ religious beliefs. For example, stigma can be
decreased by encouraging interprofessional care models that value spirituality,
which sets the tone that religious beliefs are equally as important as other aspects
of health, such as physical wellbeing. Such partnerships can also help healthcare
workers better navigate the religious communities, which schizophrenics greatly
benefit from participating in. As the Archstone Foundation writes ―healing refers
to the whole person and to how that person finds peace; a sense of coherence,
solace, and meaning‖ (Balboni et al. 2014, p. 1589). For many, healing involves
religious experiences, which ―are a uniquely intimate communication and are
worthy of diagnostic consideration and respect‖ (Allen and Wootton 1983, p. 219).
What a simple way to better the lives of those suffering from a complicated illness.
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Pertinence of Predictive Models as Regards the Behavior
of Observed Biological and Artificial Phenomena
By Adel Razek*
In this assessment, we have made an effort of synthesis on the role of theoretical and
observational investigations in the analysis of the concepts and functioning of different natural
biological and artificial phenomena. In this context, we pursued the objective of examining
published works relating to the behavioral prediction of phenomena associated with its
observation. We have examined examples from the literature concerning phenomena with
known behaviors that associated to knowledge uncertainty as well as cases concerning
phenomena with unknown and changing random behaviors linked to random uncertainty. The
concerned cases are relative to brain functioning in neuroscience, modern smart industrial
devices, and health care predictive endemic protocols. As predictive modeling is very
concerned by the problematics relative to uncertainties that depend on the degree of matching
in the link prediction-observation, we investigated first how to improve the model to match
better the observation. Thus, we considered the case when the observed behavior and its
model are contrasting, that implies the development of revised or amended models. Then we
studied the case concerning the practice of modeling for the prediction of future behaviors of a
phenomenon that is well known, and owning identified behavior. For such case, we illustrated
the situation of prediction matched to observation operated in two cases. These are the
Bayesian Brain theory in neuroscience and the Digital Twins industrial concept. The last
investigated circumstance concerns the use of modeling for the prediction of future behaviors
of a phenomenon that is not well known, or owning behavior varying arbitrary. For this
situation, we studied contagion infections with an unknown mutant virus where the prediction
task is very complicated and would be constrained only to adjust the principal clinical
observation protocol.
Keywords: prediction, observation, Bayesian, neuroscience, brain functioning, mutant virus

Introduction
The practice of modeling for the prediction of future behavior of a scientific
phenomenon is frequently used in different situations. The use of prediction is
often associated with observational approaches in a matching or mimic procedure.
The prediction activity associated with observation is one of the firstborn natural
duties in the world. The couple prediction-observation could be encountered in
natural inherent occurrences or artificial procedures. The most popular theory
explaining the brain functioning named Bayesian Brain corresponds to a typical
natural manifestation, while the Digital Twins industrial concept is a representative
example of artificial procedures. The link prediction-observation plays almost the
same role in these two episodes. Both are using predictions associated with
sensorial observations and historical ones data. The whole association is assisted
by sensing connections as well as matching and/or mimic links.
In the practice of the link prediction-observation, we can meet different situations
*

Emeritus Research Director, C.N.R.S. & Honorary Professor, CentraleSupelec, GeePs, University
of Paris-Saclay and Sorbonne University, France.
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regarding the character of the link itself, as well as the nature of the concerned
phenomenon and its behavior. The prediction concept is practiced to resolve
difficulties regarding the problematics of uncertainties. Uncertainty is affiliated to
different notions for instance unpredictability, imprecision and variability.
Generally, uncertainties can be classified into aleatory or epistemic ones. The first
is associated with arbitrary modifications, existing in natural variability, happening
in the world or owning external nature, while epistemic uncertainty is concomitant
with an unknown, resulting from deficit of knowledge, appearing in the mind or
owning an internal character (see for example, Baecher and Christian 2003). Thus,
epistemic or knowledge uncertainty can be diminished with gathering further data
or by upgrading models established on enhanced comprehending of the concerned
objects. In contrast, aleatory uncertainty or natural variation cannot be reduced by
the disposal of extra information.
Therefore, regarding the character of the link prediction-observation, the observed
behavior and its model are conventionally fitted. When the observed behavior and
its model are contrasting, we are in front of a problem of knowledge uncertainty.
This is a kind of model uncertainty that indicates the degree how mathematical
model accuracy mimics the reality. This is generally for the reason that the model
is deliberated idealized. In such a case, it is necessary to amend the model to move
toward reality.
Regarding the concerned phenomenon, it is supposed that it is well known and
owning identified behavior. In the event of an unknown phenomenon with
unidentified (random) behavior, we are in presence of a problem of an aleatory
uncertainty; the practice of the prediction-observation link could be problematic
and will be restricted. In such a case, the prediction side will be handicapped due
to the total inexperience of the observed object in addition to its random behavior.
Observation will be the main task in the connection and prediction can only help
predisposition. This could be based on an approximate model (the real is
unknown) and a probabilistic behavior (the real is random).
To apprehend the nature of the link modeling-observation, we need to examine
each of the two sides of this link. Generally, the theoretical and the observation
topics could be used for the evaluation of the functioning of a given system or
procedure. A real entity that is observable behaves according to environmental
occurrences that are observable. We can designate the model of this entity
involved in its environment, through the supply and the result of its observed
behavior. This dominance is generally related to a science or a scientific
occurrence. The investigation of an entity and its behavior accounting for the
environmental events, could be performed by observation and/or modeling.
Observation or modeling can be autonomous in the domains of assessment
that we habitually hold practically idyllic. In the everyday condition of
authentic societal scenes, we perform the two analysis issues in a
complementarity base. Thus, so far, in the spheres requiring ordinarily for
modeling, this is usually not autonomous and needs a confirming observation, just
to be trustworthy. The philosopher Maurice Merleau-Ponty (1908-1961) expressed,
regarding lonely modeling, that science considers the world as an item of
knowledge "detached" from the present subject, too that the model and the mind
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are accorded and that scientists perceive the world with an essence linked solitary
to the model (see for example, Merleau-Ponty 1960). Furthermore, in the fields
requiring commonly the observation, this is also commonly not self-sufficient and
necessities modeling for profounder research. Claude Lévi-Strauss (1908-2009)
stated, about lonely observation, in the sphere of Structural Anthropology (LéviStrauss 1958), that Structural social sciences studies are indirect corollaries of
advanced mathematics: logic, sets, groups…
From the above discussion, we can realize that the evaluation concepts of
observation and modeling are intimately linked. Furthermore, in theoretical
investigation it is universally acknowledged that theories are matter to crucial
elementary rulings concerning the Theory Observation couple. Thus, generally, a
theory is deliberated only founded once validated by observation. In addition, such
a theory remains actual until discrepancy with observation.
Therefore, the theory observation pair is unavoidably constantly allied. The
occasioning join of this couple, could be operated in the concept of numerous
theoretical studies, industrial settings or clinical healthcare protocols.
The present work relates to the investigations concerning the link theory
observation and the concepts utilizing the particularities of such link. When the
observed behavior and its model are contrasting, it is necessary to amend the
model to move toward reality, the resulting revised model will be the first study in
such plan. After introducing the modeling by prediction matched to observation
and its relation to the uncertainty problem, we will assess, through literature
review, predictive models in the two categories of biological and artificial
phenomena. We will survey the most widespread theory corresponding to brain
functioning in neuroscience, the Bayesian Brain, where sensory expectations are
accorded to observation data to identify observables. Then we will reflect the
concept of digital twins (DT), that is built of an accorded real (process, product or
facility) with a real time arithmetic element (model) that is a doubling of the real
observable, and their links. A last illustration relates the clinical case of infections
by an unknown mutant virus. In such an instance and due to the unknown
comportment of the object, the pair observation model will apply in an adapted
mode.

Knowledge Uncertainty and Amended Theories
Regarding the link prediction-observation, the observed behavior and its model are
usually matched. When the observed behavior and its model are contrasting, we
are facing a problem of knowledge uncertainty. We comprehend that observation
is exact and that it is necessary to amend the model to move toward reality. It is
worthy to note that, most of scientific models originate of coherent and
pleasant theories on the topic of one field of science. Such elegant theories
involve simplifying assumptions concerning the environmental conditions as
temperature, pressure, etc., and the specifications of materials such as viscosity,
linearity, homogeneity…In the real societal situations, the environments and the
stuff barely meet such perfect contexts. In general, the inadequacy of the scientific
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related field is caused by neglecting other scientific grounds. Additionally, in
numerous societal panoramas, various spheres of science may govern the affected
behavior. Concerning the elegance of theories, we can mention the example of
Francis Crick. Few years after Francis Crick co-discovered the DNA double helix
and few years before he co-won a Nobel Prize, he taught that (Crick et al. 1957)
the same is not necessarily true for all science activities "In biology, it is possible
to be elegant and to be wrong,". Therefore, in the real societal situations, the
adjusted final model will be a combined model consequent to the association
of diverse scientific topics (Razek 2020a, Razek 2020b). These amended modeling
situations concern many systems and processes where the functioning involves
different scientific occurrences and phenomena. The involved variables might be
interdependent and the parameters could vary caused by the behavior of these
variables. For instance, the scenery of the phenomena ruling electromagnetic
systems is a composite and a comprehensive model supposed to consider in
general the magnetic, electrical, mechanical and thermal occurrences (see for
example, Issa et al. 2019, Ouchetto et al. 2007, Carpes et al. 2000, Sun et al. 2019,
Bottauscio and Manzin 2013, Ren and Razek 2000). The revised model will be,
more or fewer coupled in function of the significance of the related phenomena
interdependence.
The resulting amended coupled model for a given system, process, or phenomenon
will be the ultimate actual model. Such model, as in the case of classical models, is
deliberated only founded once validated by analytical solutions for adequate
simplified cases, and predominantly by observation (Ren and Razek 1990). This
ultimate actual model will be the one to be used in the link prediction-observation.

Prediction Matched Observation
We examine here first the practice of modeling for the prediction of future
behaviors of a phenomenon that is well known, and owning identified behavior.
That is the case in many reliable situations where prediction is allied to
observation to return accurate suitable result. The theory of the Bayesian brain in
neuroscience and the concept of Digital Twins are representative specimens of
such a circumstance, as we will see in the next section. Moreover, the prediction is
often operated in the control of industrial devices and permits accompanying
observation, to achieve precise and quick execution (see for example, El Moucary
et al. 2002, Ren and Chen 2006). In these cases, the problem of knowledge
uncertainty is presumed solved. Such uncertainty question is inside counted in the
case of Bayesian brain theory, while in the other industrial applications it could be
considered via amended models concept.
In all these situations, the prediction and observation are interconnected and
operate in an iterative real time matching two way process involving adjustment of
observation through minimization of prediction error association.
In dissimilarity, the alliance prediction-observation has to be exercised with
restriction in some special situations. This is the case of circumstances where the
theoretical behavior is not well known, or phenomenon comportment changing

192

Athens Journal of Health and Medical Sciences

September 2021

random. In this case, we are in presence of a problem of aleatory uncertainty and it
is obvious that the practice of lonely mathematical modeling for such a case would
be hopeless. The case of infections by an unknown mutant virus is a typical
example of such situation, as we will see later.

Bayesian Brain Theory and Digital Twins Concept
This section intends to illustrate the circumstance of prediction matched to
observation operated in, the most popular Brain functioning theory in neuroscience
and the Digital Twins industrial concept. This will be illuminated through a review
of works published in these two cases.
Bayesian approaches for brain actions assess the aptitude of the neural system to
work under conditions of uncertainty to converge with the optimum suggested by
Bayesian statistics (Knill and Pouget 2004). Bayesian brain theory in neuroscience
regularly tries to illuminate the reasoning capabilities of the brain established on
statistical rules where it is supposed that the neural assembly keeps interior
probabilistic models updated by sensory data via neural managing by means of
Bayesian probability (Penny 2012). It is supposed that Bayesian inference works
at the cortical macrocircuits level. These circuits are structured along with a
hierarchy that reflects the classified arrangement of the observable entities around
us. The brain instructs a model of these things and creates predictions regarding
their sensory input; that is the so-called predictive coding. The overall features of
the scene, including things, will be denoted by action in zones of the brain nearby
to the higher hierarchy. The links from the upper zones to the lower ones then put
into code a model illustrating how the scenes contain objects and the appearances
of the objects. The lowermost level predictions are matched to sensory input and
the prediction error is circulated up in the hierarchy. These zones are hierarchically
structured such that the lower level supplied prediction error creates the input of a
higher-level area. At once, the return from the higher-level part conveys the former
convictions for the lower level one. In this situation, the prediction error indicates
that the existing model has not completely taken into account the input.
Readapting the next level can enhance accuracy and diminish the prediction error
(Beck et al. 2013, Hohwy 2017). Yet, if not, higher-level adjustments are required.
Generally, higher levels supply information to lower ones and ensure inside
consistency of presumed supplies of sensory input at different levels. This occurs
at once at all hierarchical levels. The predictions are sent down and their errors are
sent back up in a dynamic process. Therefore, the running of neural system in
situations of uncertainty corresponds to a real time matching two way process.
This comprises a top down tuning of observation via minimization of prediction
error operation. All the levels of the neural organization contain probabilistic
models (predictions) revised by sensory observed information across neural
processing iterative matching.
Considering now the case of Digital Twins DT, that is characterized by a gainful
two way communications between the digital and physical spheres. DT is unlike
both of Computer aided design (CAD), which exclusively focuses on the digital
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territory, and Internet of things (IoT) that intensely deliberates on the physical one
via direct data collecting in real time. The three components of a DT are a matched
physical observable, a real time replicated numerical item and their sensorial and
matching connections. The physical item behaves more ―smart‖ that dynamically
adjust its real time conduct matching to the ―advocacies‖ made by the digital one.
While, the digital item performs more ―factual‖ to properly replicate the real
territory state of the physical product. This could be accompanied by a knowledge
uncertainty accomplishment via an amended model. Consequently, the DT offers a
smart alliance of the physical and the digital spheres (Tao et al. 2019). Therefore,
in the DT technology, the physical observation and the prediction modeling are
interconnected in a real time two-way communications acting as an amalgam of
(matching, imitating and validating) link. The DT concept is principally used for
fault diagnosis, predictive maintenance, performance analysis and product design
(He and Bai 2020). This concerns various societal domains such as health care,
mobility, energy and generally innovative industrial devices.
From the last discussion, we see that in both cases of Bayesian Brain and Digital
Twins, we are in presence of a real time two way interconnected matched process.
Such matching involves an observed item and a predictive one. The observed item
corrects the prediction error and the predictive item rectifies the sensory observed
inputs. This iterative process leads to more objective and smarter association. We
can remark that this common process of the two examined cases is independent of
their nature. One concerns an artificial phenomenon while the other regards a
natural biological one.

Infections by an Unknown Mutant Virus
This part relates the practice of modeling for the prediction of forthcoming
behaviors of a phenomenon that is not well known, or owning conduct varying
random. We may meet such situation mainly in natural phenomena. In this case,
the problem of aleatory uncertainty corresponds to a strong obstacle and it is
obvious that the practice of lonely mathematical modeling for such a case would
be useless. In such a case, the association prediction-observation has to be applied
with constraint.
Mathematical modeling can be only achieved with proven and validated theories.
In occurrence of problems where the theoretical behavior is not well established,
or phenomenon comportment fluctuating random, it is obvious that the practice of
solitary mathematical modeling or Bayesian assessment would be critical and
uncertain. In such occasion, the practice of inductive prediction: this is when one
might develop a judgment concerning the future by means of preceding
knowledge, would handle to mistaken result (Popper 1934). A typical example of
such an incorrect use of prediction could be approached in the modeling of
complex infection behaviors in nature such as contagion by an unknown mutant
virus.
One could admit in some less complex situations that mathematical and
computational models seem to be powerful tools for studying the dynamics of
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infections. Recent years have seen an increased interest in such modeling studies,
and it is likely that studies through modeling, generally in medical applications,
will likely increase in the future (Razek 2019). To achieve this in dynamics of
infections, it will be crucial that the models are linked as closely as possible to the
data and that the type and complexity of the model are appropriate to the question
nearby. As long as these simple rules are followed, there is no doubt that modeling
will continue to provide important information on the dynamics of infection
(Beauchemin and Handel 2011). Additionally, much of the progress will not only
benefit understanding of the virus, but will also help study other acute infections.
However, in the context of contagions by an unknown mutant virus, an
approximate mathematical performance of the endemic contagion (Enserink and
Kupferschmidt 2020) must be assumed from the condition of a number of infected
subjects to maneuver it for future other contaminations. Likewise, several
diagnostic and prognostic models for viral infections are currently proposed.
However, these models all have a high risk of bias and their performance estimates
are likely optimistic and misleading (Wynants et al. 2020). There are also
prognostic models limited to predict the risk of mortality (Torres-Macho et al.
2020) and the progression to severe disease. The proposed models carry a high
risk of prejudice, which raising concerns that their predictions are unreliable when
applied in daily practice. In such situation, only sharing of data and expertise for
validating and updating prediction models related to infections could offer
outcome (Wynants et al. 2020).
The different practices of predictive modeling described in the upper lines can
help the positioning of research processes but not the acquisition of reliable and
functional results. Consequently, as observation is reputed truthful, the link
predictive modeling-observation in such situation will not present a matched
subject. Therefore, observation will be the central element in elucidating this
category of problems and can only be assisted by prediction. This could be done
by adjusting the clinical observation protocol.
In this clinical instance, the prediction acts a tendency role while the observation
participates the main concern of treatment across protocol amendment. This is a
characteristic case of complementarity aided by corroboration throughout iterative
matching of the couple observation with prediction. The fact that the source of such
phenomenon is subject to random uncertainty will be discussed in the next section.

Discussion
From the precedent analysis based on literature review, we note the importance of
the role played by the uncertainty in the practice of prediction. Uncertainty is
present in many circumstances in the nature and prediction is often practiced to
reduce it through more intelligent analysis when possible. This reduction approach
depends on the type of uncertainty. The reduction is possible in the case of the
knowledge uncertainty that is due the lack of information in respect to quantities
and processes within the concerned phenomenon. In the opposite, in the case of
the aleatory or random one, the reduction becomes complicated almost unviable;
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one can only identify and quantify such random variability. Apart from natural
processes, uncertainty is unavoidable in most of artificial systems. It exists in
material, geometry and environmental conditions. When we analyze the
uncertainties in complex models, we have to consider different uncertainties
namely, parameter uncertainty, simulator uncertainty (including initial condition
and forcing function uncertainty), structural uncertainty (simplifications in the
physics), observational error uncertainty (arises when we match our model to
system observations). Many works have been published in this subject (see for
example, Vono et al. 2019, Razek et al. 2019, Conejo et al. 2010, Dantzig 2011,
Vernon et al. 2010, Vernon et al. 2014, Haylock and O‘Hagan 1996, Kennedy et
al. 2006, Kabir et al. 2018). These uncertainties can be reducible or not as
explained for natural activities. The cases presenting a problem interest the
aleatory uncertainty. Such uncertainty is an intrinsic system property and refers to
characteristic variation in the physical system to be modeled by prediction. Such
random changes may be associated with variability in time or space.
The cases considered in the present work concern a theory governing the
functioning of a natural system (Brain functioning), the operation of industrial
artificial smart systems, and a health care protocol. The theory of the first case
involves a self or internal uncertainty treatment. The industrial systems are subject
to knowledge uncertainty that could be treated by amended models. The last case
is more complicated that is a medical protocol for the infection by means of a
natural process. This last is characterized by an unknown aleatory uncertainty
phenomenon. The prediction has to account for the contamination infection of
human by an unknown mutant virus. The fact that the source of such phenomenon
is natural, unknown and subject to random uncertainty makes the task difficult.
Only additional investigations to dominate the knowledge of the virus allow a
correct prediction for a single facet of the virus before the mutation. Such a survey
would be based on observation practices. We can take the example of several
recent viruses in this category, which are frequently accompanied by clinical acute
respiratory distress syndrome. The result is respiratory failure, the manifestation
responsible for the majority of deaths. For instance, X-ray imaging of the chest
and clinical computed tomography can easily detect lung damage associated with
this syndrome. In such a case, the opacities of the ground glass of the peripheral
lung observed are the main radiological mark of the syndrome and may be related
to the histological observation of a diffuse alveolar lesion. For the moment,
credible investigations could be carried out by observation e.g. phase contrast Xray tomography (Eckermann et al. 2020) where virtual 3D pathohistology of lung
tissue from infected patients could be performed. In addition, similar technical
methods using synchrotrons (Morgan et al. 2020) allow also promising results.
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Conclusion
From the review of works, relating to the prediction of phenomena in artificial and
natural instances we can conclude that the link prediction-observation that reputed
matched is fully implicated and useful in many natural and artificial situations.
Such implication is strongly related to the treatment of the uncertainty
problematics. Most of artificial situations involve knowledge uncertainty that
could be reduced by amending the mathematical model, which has been illustrated
from the accomplished review. In the situations involving random or aleatory
uncertainty, the prediction side of the link suffers of inconsistency due to the
approximated treatment of the uncertainty. In such case, the observation side will
be the main evaluation means that may be assisted by prediction depending on the
circumstance. This has been also reinforced by achieved review.
We can recall that we evaluated in this work the relevance of predictive models in
the two categories of biological and artificial phenomena considered in the
assessed literature review. In the case of artificial phenomena, the prediction
manifests a successful delivery. In the field of natural biological phenomena, we
have discussed two applications, which are the theory of brain function of the
Bayesian brain and the contamination of humans with an unknown mutant virus.
In the brain functioning situation, prediction again shows an effective approach.
This makes sense because prediction is the basis of Bayesian brain theory
throughout a two way real time paired process interconnected with observation. In
contrast, in the situation of contamination of human infection with an unknown
mutant virus, the prediction shows an unsuccessful attempt to use it in a medical
modeling protocol. This is due to the characterization of this situation by a
phenomenon of unknown random uncertainty. As long as knowledge of the
phenomenon is not ruled, the prediction in this situation can only allow a possible
adjustment of the clinical observation protocol.
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Deaths due to COVID-19, Lockdowns, Vaccinations and
Weather Temperatures: The Case of Greece
By Gregory T. Papanikos*
The aim of this paper is to present Greek daily descriptive statistics on confirmed deaths
due to COVID-19, the days of lockdown and their effect on the number of deaths, the
outcomes of vaccinations and the influence of weather temperatures. Do lockdowns
work in bringing the number of deaths down? The descriptive evidence shows that this is
the case even though there is a considerable lagged effect. On the other hand,
vaccinations, during the time period of examination, do not seem to have diminished the
number of deaths, but the reason might be that it takes time for their full effect to occur.
Finally, this paper also examines the hypothesis that during the summer months the daily
deaths from COVID-19 are relatively lower than during the winter months. Using
average daily weather temperatures, this hypothesis cannot be falsified. Simple
calculations of the functional relation between weather temperatures and deaths show
that temperatures above 28.5 degrees Celsius (°C) were associated with zero deaths.
Keywords: COVID-19, deaths, Greece, lockdown, pandemic, vaccinations, weather
temperatures

Introduction
Pandemics were always here on earth along with many other natural disasters.1
They come and go. Historically, the most famous pandemic was the plague which
hit Athens in 430 BCE (Papanikos 2021b). Since then, pandemics have appeared
many times in history. As in ancient Athens, these pandemics have had harmful
effects on the economy, society, demographics (population) and ethics.2
The current pandemic is not an exemption. Individuals‘ and states‘ reactions
to COVID-19 are no different from the individual, social and political reactions of
the pandemic that hit Athens 2,500 years ago. That plague lasted for three years
before it disappeared altogether as so eloquently all of these are described by
Thucydides in his work on The Peloponnesian War. I have examined elsewhere
these issues, including Thucydides‘ account of the ancient plague and the European
*

President, Athens Institute for Education and Research, Greece.
Wars, as mentioned by Hesiod‘s magnum opus Works and Days, are the worst of all disasters,
but these are man-made disasters and not natural ones. One may also argue that the deleterious
effects of natural disasters depend, to a certain extent, on human actions and behaviors.
2
Not all effects are detrimental though. Pandemics may force the humanity to invest into new
pharmacies which might have more general beneficial applications. On the other hand,
pandemics, similar to wars, have produced some of the best-known works in literature, e.g.,
The Decameron (1353) by Giovanni Boccaccio; A Journal of the Year of the Plague (1720) by
Daniel Defoe; The Plague (1947) by Albert Camus and many others. Without a real pandemic,
these works might not have been written, and all future generations would have lost the
opportunity to read these masterpieces. If reading good pieces of literature is an investment in
human capital, as I believe it is, then one must compare the cost of the pandemic with all these
losses of human capital of all future generations.
1
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Union‘s efforts to harmonize economic and social policies to cope with COVID19 (Papanikos 2020a, 2020b, 2020c, 2020d, 2021a, 2021b). Examples of economic
and social policies are the recovery plans currently implemented by the European
Union, the vaccine distribution channels organized at the European Union-level
and the establishment of a European vaccination passport.
Since the pandemic struck the world in late 2019 and in early 2020, another
―pandemic‖ infected the world of academics, i.e., writing about the COVID-19
itself. In just one year, the literature on COVID-19 has mushroomed. All aspects
of the current pandemic have been examined. The theme ―infected‖ all academic
disciplines and the ―cases of these infections‖ are multiplied at a geometric rate.
As a matter of fact, I was one of the first infected and started writing and
publishing on the issue of COVID-19.
The Athens Institute for Education and Research (ATINER) received quite a
few dozens of papers either to be considered for presentations at one of its many
small academic events organized throughout the year, and/or to be considered for
publication in one of its journals. This time, the presentations were done remotely
thanks to Prometheus, who provided the technology. In just a few months, those
who had the property rights in these technologies became billionaires. Who says
that COVID-19 had only negative effects? For some people, the pandemic was a
blessing.
Papers accepted for publication in one of ATINER‘s journals examined the
economic aspects of the pandemic (Adejare et al. 2021, Jones and Comfort 2020,
Uwah et al. 2021); the health and medical aspects (Parodi et al. 2021, Uysal et al.
2020); the social dimensions (Bäckman 2021, De Falco et al. 2021, Jurić 2021);
the communication facets (Mengu et al. 2021, Osisanwo 2021); the legal
implications (Marchetti 2021); and the educational adjustments (Güvercin et al.
2021, Kılıç 2021, Pinchbeck and Heaney 2021). Of course, these do not exhaust
the literature, but here they are given as examples of the types of studies written to
account for the unexpected phenomenon of COVID-19. Unexpected not in terms
of the occurrence of the event, which is unavoidable, but of its exact timing. Those
who claim that they have predicted the coming of a pandemic, they simply meant
that pandemics will re-appear again in the future. Prognosis and prediction, in
order to be useful, must include the time framework of the event. Otherwise, it has
the same value as the prognosis that one day we will all die from something.
It goes beyond the scope of this short paper to review this huge literature. The
purpose of this study is to examine some preliminary empirical evidence of the
effects of lockdowns, vaccinations and weather temperature variations on the daily
death outcomes of COVID-19 in Greece. Since this is an ongoing process, the
descriptive statistical evidence and the results should be interpreted with caution.
This is of particular significance when the effects of vaccinations are analyzed.
Their expected positive influence in reducing the daily number of deaths will take
time to materialize, and currently we are in the beginning of the process. After a
few months and when all lockdown measures are completely lifted, then the full
effect of vaccinations can be appraised. I should point out at the outset that the
discussion, primarily the one on the effects of vaccinations, relate to short run
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outcomes (less than a year). Nobody knows the medium or long run effects of
COVID-19 immunization, or of the disease itself.
In this exploratory study, Greek data are used primarily because of my
familiarity with the current developments in the country. It is really very difficult
to evaluate policy effects if the researcher does not have a knowledge and a feeling
of the social and cultural environment. Nevertheless, my interpretation of this
environment may not be appropriate and could become an issue of dispute.
Looking at the effects in only one country has its own benefits as well because
other concurrent influences can be isolated. This may include the quality and the
quantity of health and hospital services; weather conditions; sociocultural attitudes
in accepting and implementing such policies as lockdowns; social distancing; and
attitudes towards vaccinations. Cross-country studies have their merits in
comparing the efficiency and the effectiveness of various policy interventions—
this is not examined in this paper. In another paper, I have compared national
health expenditures in the European Union and their effects on COVID-19
(Papanikos 2020c, 2020d).
This paper is organized as follows. The next section discusses the three Greek
lockdowns implemented by the government as urgent measures to cope with the
spread of the pandemic. The following section of the paper analyzes the number of
daily deaths from COVID-19, taken into consideration the three lockdown periods.
Thus, this section provides preliminary evidence on the effects of lockdowns on
the number of daily deaths due to COVID-19. The fourth section looks at the
effect of vaccinations (both the number of vaccinations and the number of people
vaccinated) on daily deaths. The fifth section relates daily average weather
temperatures to COVID-19 daily deaths. The final section concludes, including
some ideas of the direction of future research.

Coping with the Pandemic: The Lockdown Days
The Greek government responded quickly to the pandemic and locked down
the economy even before any death was reported (Figure 1). Ιt also took a number
of additional measures, but the most important ones were the partial closing down
of the economy, the online provision of education (private and public) and the
cancelling of all cultural, religious and sporting events. Practically what these
measures aimed at was to restrict social interactions by requesting people to stay
home; this was not entirely unique to Greece. With very few exceptions, many
other countries in the world implemented exactly the same policies. There were
additional measures such as communication policies to persuade the public to
follow, on a voluntary basis, certain rules related to personal hygiene, wearing
masks everywhere (it became mandatory during the last two lockdowns) and keep
social distancing as often as possible. However, these are secondary measures
because if someone is restricted at home, then personal hygiene and social
distancing become irrelevant. These polices are not reviewed in this study.
In Greece, the lockdown of the economy begun on 11 of March 2020 (Table
1). Some of these measures are still in existence today; some have never been
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lifted, e.g., attending sports and cultural events. However, for the purpose of this
study, a distinction is made between a mild and a strong version of a lockdown.
The demarcation line is whether primary and secondary schools were open or not.
Thus, Figure 1 makes a distinction between restrictive lockdowns and not-sorestrictive lockdowns.
Figure 1. Days of Lockdown due to COVID-19 from 26 Feb 2020 to 14 Jun 2021

Figure 1 shows that during the period of the current pandemic, the Greek
government had decided to close down the economy three times. Table 1 reports
the starting and the ending days of each of the three lockdowns and their duration
in days. The first lockdown started on 11 of March 2020 and lasted 82 days until
the 31 of May 2020. The second lockdown was the longest; it lasted 84 days,
starting on 9 of November 2020 and ended on 31 of January 2021. The last
lockdown started on 16 of March 2021 and ended on 17 of May 2021, a duration
of 63 days.
Table 1. Lockdowns
Lockdowns
1
2
3

First Day
11 March 2020
9 Νovember 2020
16 March 2021

Last Day
31 May 2020
31 January 2021
17 May 2021

Duration in Days
82
84
63

Note: The dates were gathered from various Greek government announcements.

During this long period of 475 days, the economy was under a strict lockdown
for almost half of the period, 229 days or 48% of the total days. The question is
whether these three lockdowns had any positive effect in decreasing the number of
deaths. An actual comparison is impossible because one should estimate what
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would have been the number of deaths without any lockdown. In addition, only
the short run (immediate) effects of lockdowns are examined. In the medium and
long runs, the effects on the number of deaths might be different. The total number
of deaths due to COVID-19 in Greece is examined in the following section.

Deaths from the Pandemic
There are many ways to measure the effects of COVID-19. The number of
people infected is an obvious indicator, but, unfortunately, reliable data on this
variable are not available. The reason is that there are many people who had been
infected without any symptoms at all; this is truer for young people. These people
went unnoticed and are not reported anywhere to be found. Thus, the number of
people infected cannot be used as an indicator of the impact of COVID-19. A
more accurate indicator is the number of people who died from the disease, but
still this is a complicated index because many deaths may be attributed to COVID19, even though these people died for other reasons as well; the so-called
underlying medical conditions. In Greece most of the people who died from
COVID-19 were otherwise too old and suffering from a chronic disease.
Notwithstanding, this is a good indicator when the analysis is done for one
particular country. When comparisons are made between countries then this
indicator may not be appropriate because the total number of deaths due to
COVID-19 are affected by the level of socioeconomic development. These
countries are able to provide better (in quality and quantity terms) public and
private health and hospital services.
In an earlier study (Papanikos 2020a), I found that social spending did matter.
The higher the social spending as a share of GDP, the lower the ratio of deaths to
population. It seems that social policy, which includes health spending, does
reduce the death rate. Similarly, the size of population played a role. Population
size had a non-linear impact on deaths due to COVID-19. Highly populated
countries were hit harder by COVID-19, but the rate of the effect decreased as
population size increased.
In this current study, these effects are not relevant because only one country is
examined and consequently the total number of deaths is considered as the
appropriate variable to use. Figures 2 and 3 depict (a) the daily number of deaths
due to COVID-19 and (b) the accumulated number of deaths due to COVID-19
from the first day of the first case of an infected person reported on 26 February
2020. The first reported death was on 12 March 2020.
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Figure 2. Daily Number of Deaths due to COVID-19 from 26 Feb 2020 to 14 Jun
2021

Figure 3. Accumulated Deaths due to COVID-19 from 26 Feb 2020 to 14 Jun 2021

As already mentioned, the government locked down the economy the day
before, on 11 of March 2020. During the 82 days of the first lockdown the average
reported daily number of deaths was 2.1 people. At the end of the first lockdown
the accumulated number of deaths had stabilized, i.e., the curve flattened out
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(Figure 3). The lockdown periods are embedded in Figure 2 as three orthogonal
parallelograms with the length of the base being determined by the number of days
of its duration. The height does not indicate anything.
The government was forced to open up the economy because of the huge
revenue loss from international tourism non-arrivals. The economy remained open
throughout the tourism season from the beginning of May of 2020 until the first
week of November of 2020. There were 187 days of no strict lockdown. During
this period, the average daily number of deaths was only three. The government
decided to lockdown the economy again for the second time for a duration of 84
days (Table 1) until the economy opened again on 31 January of 2021, but, pretty
soon, a third lockdown was implemented on 16 March 2021 for 63 days. The
economy opened up again for the 2021 tourism season. Figure 3 shows that the
total (accumulated) number of deaths from COVID-19 on 14 of June 2021 was
12,503 people.
What were the effects of lockdowns on the daily number of deaths? Figure 2
shows that the first lockdown had a drastic effect of keeping the daily number of
deaths very low indeed. This low number of deaths continued throughout the
summer months even though the strict lockdown measures were lifted, but this
might have been the effect of higher weather temperatures as shown in the fifth
section of this paper.
By the end of October 2020, the total number of daily deaths was starting to
rise again which alarmed the Greek authorities to enforce a second lockdown. In
the beginning of the second lockdown, the number of deaths skyrocketed because
of a lagged epidemiological effect. During the Christmas holiday period some
measures were lifted, but the schools were closed because of the holidays. This
might explain the spike in deaths in the third week of December 2020. After the
holidays, the lockdown was working again. The daily death toll of COVID-19
decreased, but had never returned to its earlier period of the first lockdown.
There appears to be two explanations to account for this difference. Firstly,
the government itself did not implement the lockdown with the same zeal as it did
during the first lockdown. Secondly, people were really tired of being locked in.
Unlike in the first lockdown, this time they did not demonstrate the same
obedience and patience.
Things became worse during the third lockdown from 16 of March 2021 to 17
May 2021 (63 days in total). Comparing the two last lockdowns, some important
differences are observed. Firstly, the average, the standard deviation and the
maximum values of the number of deaths were higher in the third lockdown
compared to the same numbers of the second lockdown. Secondly, it took a longer
time for the effects of the third lockdown to show up. Thirdly, by the end of the
third lockdown, the effect of vaccinations may have become operative as shown in
the next section. Thus, with a scatter diagram the two effects cannot be separated.
There is a need to develop a regression model to estimate the two separate effects.
This is not undertaken in the current study.
An important issue is not only the total number of deaths, but their
distribution over time. Table 2 tabulates the daily distribution of deaths in Greece
during the period of the pandemic into 14 categories over ten days. This is
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important information because it relates to peak load demand which is usually
applied in energy demand, but applies to hospitalizations as well.
Table 2. Tabulation of Daily Deaths from 26 Feb 2020 to 14 Jun 2021
Value
[0, 10)
[10, 20)
[20, 30)
[30, 40)
[40, 50)
[50, 60)
[60, 70)
[70, 80)
[80, 90)
[90, 100)
[100, 110)
[110, 120)
[120, 130)
[130, 140)
Total

Count
242
23
43
27
22
34
20
23
18
11
9
1
1
1
475

Percent
50.95
4.84
9.05
5.68
4.63
7.16
4.21
4.84
3.79
2.32
1.89
0.21
0.21
0.21
100.00

Cumulative
Count
242
265
308
335
357
391
411
434
452
463
472
473
474
475
475

Cumulative
Percent
50.95
55.79
64.84
70.53
75.16
82.32
86.53
91.37
95.16
97.47
99.37
99.58
99.79
100.00
100.00

What is important here is not so much the average daily number of deaths, but
their daily variations. Half of the first 475 days of the pandemic had less than 10
deaths per day which was easily handled by the Greek health and hospital sector.
Not shown in the table are the values of the average of 26 deaths and the standard
deviation of 31 deaths. It is the latter statistic that is of concern here. If the standard
deviation was zero, the number of 26 deaths each day would be easily handled by
the Greek hospital sector. Having more than 50 deaths per day was worrisome and
put a lot of pressure on the health and hospital sector. This occurred 25% of the
days of the pandemic period. This put a lot of strain on the hospital services and
especially in the intensive care units of them.

Vaccinations and the Daily Number of Deaths due to COVID-19
This section examines the effect of the total number of vaccinations and the
total number of people vaccinated on the daily number of deaths (Figures 4, 5 and
6). As shown in the previous section, the Greek government did an outstanding job
in implementing the first lockdown with excellent outcomes in terms of the daily
number of deaths due to COVID-19. It did not perform as well in the second and
the third lockdowns for the two reasons already mentioned.
However, a new tool was discovered to be used by national policy makers to
fight the pandemic. Prometheus stole the secret of vaccines held by the Olympians
and started to distribute it to the world—not so equally as Prometheus himself
would have liked it to have been, but, at least, it was available. The Greek
government did an excellent job in organizing the vaccination program which had
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received many positive remarks from international media and other governments.
Figure 4 shows the number of new vaccinations performed every day. The
vaccination program started on 28 of December 2020 when 447 people were
vaccinated. This figure was over 100 thousand in the first days of June 2021. The
steepness of the regression line of Figure 4 shows that vaccinations were increasing
at a very high rate.
Figure 4. Number of New Vaccinations per Day from 28 Dec 2020 to 14 Jun 2021

Note: This graph does not include the days with zero vaccinations to avoid cluttering.

Figure 5. Total Number of Vaccinations and Daily Deaths due to COVID-19 from
26 Feb 2020 to 14 Jun 2021
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By the end of the period (14 June 2021), the total number of vaccinations
were 6,938,959 and the total number of people vaccinated was 4,274,435. What
was the effect on the number of deaths due to COVID-19? In this paper, simple
correlations are used as these are shown in a scatter diagram. They do not imply
causality, but this is easily inferred from epidemiology. In the first days after the
vaccination, people are still vulnerable to catching the disease. If they relax their
precautionary measures, then they increase their probability of being infected. At
the aggregate (society‘s) level, this will show as an increase in the deaths due to
COVID-19 among people who were recently vaccinated until a few weeks have
passed, in order for people to develop the necessary antibodies to immunize from
the disease—and still then, nobody is 100% protected. If this is the case, we might
get a non-linear effect of vaccinations; a positive in the beginning and a strong
negative thereafter.
Figure 6. Total Number of People Vaccinated and Daily Deaths due to COVID-19
from 26 Feb 2020 to 14 Jun 2021

This evidence provides supportive evidence that vaccinations do work after a
few weeks have passed. Thus, one expects that once a certain percentage of the
population is vaccinated, then this might signal the end of the negative effect of the
COVID-19 as measured by the daily number of deaths. This is exactly what many
national authorities are hoping around the world. Once they have vaccinated the
larger proportion of their population the disease will be eradicated. This is exactly
what Figures 5 and 6 show. It can be estimated from both equations reported in the
two graphs that if more than six million people are vaccinated, then the estimated
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number of daily deaths will be zero. This, and good weather might be the answer
to cope with COVID-19. The good weather effect is examined in the following
section.

Temperature
The last variable to be discussed is the role of weather temperatures. In
Greece there is a high annual variability of weather temperatures as shown in
Figure 7 in °C. The variability can be very well approximated with a polynomial
of third degree; the parameters of the equation are shown on the graph. However,
there is great variability between the various regions of Greece, but here this paper
has abstracted from regional differences in general; this can be the subject of
another study. Instead, the average daily weather temperatures in the city of
Athens were used as a crude indicator of the weather temperatures of Greece. Of
course, it should be taken into account that almost half of the population of Greece
is living in Athens and most of the daily deaths occurred in this city. In any case,
one might safely assume that even though the average temperatures may differ
between the different regions of Greece, their dispersion may be the same, and
thus which area‘s temperature is used would not have affected the result.
Figure 7. Weather Temperatures from 26 Feb 2020 to 14 Jun 2021 in °C
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The average daily temperature during this period from 26 of February 2020
to 14 June of 2021 was 18°C. The maximum average value was 32.9 degrees
occurring on 31 of July 2021 and the minimum was 0.3 occurring on 16 of
February 2021. The standard deviation of the weather temperatures was 6.69°C.
Do weather temperatures affect the spread of the COVID-19 and therefore the
number of deaths from it? Figure 8 shows the scatter diagram of the two variables.
The linear effect (not shown in the graph) of temperature on the daily number of
deaths is positive and actually very strong, but there are many dispersions.
A polynomial of second degree fits the relation better, and this is shown in
Figure 2 along with the estimated parameters. In general, in the summer period,
the number of deaths is reduced relative to the winter months. At relatively low
average temperatures (below 15°C), the relationship is flat or slightly positive. In
these temperatures there is no effect on the number of deaths.
For temperatures higher than 15°C, the number of deaths declines drastically,
reaching almost zero for average temperatures above 25°C. It is also interesting to
note that for low temperatures (less than 8°C), there was no day with zero deaths
from COVID-19.
Figure 8. Weather Temperature and Deaths from COVID-19

Note: Data on weather temperatures were retrieved from: http://www.meteoacharnes.gr/statis
tika/datasummary.htm. [Accessed 15 June 2021]

Just as a demonstration from the second-degree polynomial, it can be
calculated that for a temperature of 0°C, the daily number of deaths is equal to 34
deaths. At the average of 18°C, the daily number of deaths implied from the
equation is 31 people. Solving the equation for zero deaths, a temperature of
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28.5°C is sufficient. This exact temperature occurred three times in this period: 5
July 2020, 13 August 2020 and 3 September 2020. In the first, the number of
deaths was zero, but in the other two cases the number of deaths were 2 per each
day. It is important to repeat that the data of weather temperatures used in this
study are from Athens, which are different from the rest of the country (usually
lower). Even the Athens‘ data are the average of the day. Another weather
temperature indicator would have been the standard deviations of the daily
weather temperatures.
The correlation coefficient of the daily number of deaths and the average daily
weather temperatures was -0.428, implying a negative relationship. When
temperatures increase, the number of deaths from COVID-19 decrease.
One may conclude from this descriptive evidence that weather temperatures
did affect the daily number of deaths from COVID-19. The explanation given is
that warm weather allows outdoor activities which reduce the spread of the
disease.

Conclusion
The descriptive evidence shows that during lockdowns the number of deaths
from COVID-19 do decrease after a certain time period, reversing an initial
upward trend. From the three lockdowns, this was the case in the last two
lockdowns. The first lockdown was implemented early on when the number of
deaths were zero and therefore it had an immediate effect in preventing the
number of deaths from rising.
The second conclusion relates to the total number of vaccinations and the total
number of people vaccinated. The latter figure is lower because, with the
exception of one vaccine, all others require two doses. Thus, the first figure
includes people who have been vaccinated twice. The descriptive statistical
evidence shows that initially the association between vaccinations and number of
deaths was positive, but it quickly turned into a strong negative, indicating that
vaccinations do work.
The last conclusion relates to weather temperature. The hypothesis that high
weather temperatures reduce the infections and therefore the deaths from COVID19 is not falsified. At zero °C, the daily number of deaths was found equal to 34
deaths. As temperatures increase, the number of deaths decrease. At 28.5°C, the
number of deaths was found to be equal to zero. Thus, an increase in vaccinations
and temperatures are expected to eliminate the number of deaths from COVID-19
in Greece during the summer months of 2021.
The descriptive statistics presented in this paper by no means imply causality.
Once this pandemic has done its cycle and more data become available,
particularly on vaccinations, then a statistical model may explain and quantify the
effects of the lockdowns, vaccinations and weather temperatures on the daily total
number of deaths from COVID-19.
However, there appears to be some statistical problems which require
attention. Firstly, it seems that the integration properties of the variables are not the
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same. Deaths is a variable which is integrated of order one while the other
variables do not have the same level of integration. Thus, first differentiating might
be an appropriate model. Secondly, the lagged effects should be determined
because according to epidemiologists, measures, such as lockdowns and
vaccinations, reduce deaths only after a long (in days) period has passed. These are
important issues and a future research should account for them.

References
Adejare BO, Olaore GO, Udofia EE, Adenigba OA (2021) COVID-19 pandemic and
business survival as mediation on the performance of firms in the FMCG-sector.
Athens Journal of Business & Economics, forthcoming. Retrieved from: https://
www.athensjournals.gr/business/2021-4138-AJBE-Adejare-07.pdf. [Accessed 16
June 2021]
Bäckman G (2021) The outbreak of coronavirus (COVID-19) plagues in the world. Athens
Journal of Social Sciences 8(3): 181–190. DOI=10.30958/ajss.8-3-2.
De Falco CC, Punziano G, Trezza D (2021) A mixed content analysis design in the study
of the Italian perception of COVID-19 on twitter. Athens Journal of Social Sciences
8(3): 191–210. DOI=10.30958/ajss.8-3-3.
Güvercin D, Kesici AE, Akbaşlı S (2021) Distance education experiences of teacherparents during the COVID-19. Athens Journal of Education, forthcoming.
https://www.athensjournals.gr/education/2021-4145-AJE-Kesici-05.pdf.
Jones P, Comfort D (2020) The COVID-19 crisis, tourism and sustainable development.
Athens Journal of Tourism 7(2): 75–86. DOI=10.30958/ajt.7-2-1.
Jurić T (2021) Google trends as a method to predict new COVID-19 cases and sociopsychological consequences of the pandemic. Athens Journal of Mediterranean
Studies, forthcoming. Retrieved from: https://www.athensjournals.gr/mediterranean/
2021-4210-AJMS-Juric-05.pdf.
Kılıç ME (2021) What are the expectations of primary school teachers from instructional
leaders during the distance education period? Athens Journal of Education,
forthcoming. Retrieved from: https://www.athensjournals.gr/education/2021-4137AJE-Kilic-05.pdf. [Accessed 16 June 2021]
Marchetti G (2021) The management of the coronavirus emergency by the Italian
government and the relationship between state and regions. Athens Journal of Law
7(2): 129–148. DOI=10.30958/ajl.7-2-1.
Mengu S, Mengu M, Gunay K (2021) Value-based communication during COVID-19
pandemic: a study on the twitter messages of Turkish Ministry of Health. Athens
Journal of Mass Media and Communications 7(1): 23–44. DOI=10.30958/ajmmc.71-2.
Osisanwo A (2021) ―This virus is a common threat to all humans‖: discourse
representation of COVID-19 in selected newspaper editorials. Athens Journal of
Mass Media and Communications, forthcoming. Retrieved from: https://www. athe
nsjournals.gr/media/2020-3719-AJMMC-Osisanwo-03.pdf. [Accessed 16 June 2021]
Papanikos GT (2020a) The demographics of COVID-19 in the European Union. Athens
Journal of Social Sciences 7(4): 279–290. DOI=10.30958/ajss.7-4-4.
Papanikos GT (2020b) The impact of the COVID-19 pandemic on Greek tourism. Athens
Journal of Tourism 7(2): 87–100. DOI=10.30958/ajt.7-2-2.

214

Athens Journal of Health and Medical Sciences

September 2021

Papanikos GT (2020c) Do national health expenditures matter for the COVID-19?
Evidence from the European Union. Retrieved from: https://www.atiner.gr/gtp/
Papanikos(2020)-Health.pdf. [Accessed 16 June 2021]
Papanikos GT (2020d) The economic impact of the 2020 pandemic in the European
Union. Retrieved from: https://www.atiner.gr/gtp/Papanikos(2020)-GDP.pdf.
[Accessed 16 June 2021]
Papanikos GT (2021a) The European Union‘s recovery plan: a critical evaluation. Athens
Journal of Mediterranean Studies 7(2): 85–102. DOI=10.30958/ajms.7-2-1.
Papanikos GT (2021b) Thucydides and the synchronous pandemic. Athens Journal of
History 7(1): 71–94. DOI=10.30958/ajhis.7-1-4.
Parodi P, Maraglino F, Caraglia A (2021) The impact of COVID-19 epidemic on
immunization activities in Italy. Athens Journal of Health & Medical Sciences 8(1):
53–66. DOI=10.30958/ajhms.8-1-3.
Pinchbeck J, Heaney C (2021) Case report: the impact of online forum use on student
retention in a level 1 distance learning module. Athens Journal of Education,
forthcoming. Retrieved from: https://www.athensjournals.gr/education/2020-3962AJE-Pinchbeck-03.pdf. [Accessed 16 June 2021]
Uwah UE, Udoayang JO, UKlala PA (2021) Post COVID-19 and the acceptance of
financial inclusion as a new normal in financial transactions: implications for
Nigerian accountants and other financial service providers. Athens Journal of
Business & Economics, forthcoming. Retrieved from: https://www.athensjournals.gr/
education/2020-3962-AJE-Pinchbeck-03.pdf. [Accessed 16 June 2021]
Uysal B, Yorulmaz M, Demirkıran M, Ulusinan E (2020) The assessment of sociopsychological effects of COVID-19 on Turkish people. Athens Journal of Health &
Medical Sciences 7(4): 235–252. DOI=10.30958/ajhms.7-4-4.

215

Vol. 8, No. 3

Papanikos: Deaths due to COVID-19, Lockdowns, Vaccinations and …

216

