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Abstract 
Background: HIV infected individuals are at increased risk of developing psychiatric co-morbidi- 
ties, particularly depression. Coping with a disease associated with significant morbidity, mortali-
ty and financial stress is likely to result in psychiatric morbidity even among caregivers, especially 
family members. However, there is scarcity of such data in HIV uninfected caregiver spouses. Ma-
terial and Methods: Beck Depression Inventory (BDI-II), a diagnostic tool that measures depres-
sive symptoms, was administered to HIV uninfected caregiver spouses of HIV infected individuals 
(n = 55) and HIV seronegative individuals from general population (n = 63) with similar demo-
graphic profile. Chi-square test was used for categorical data. Results: Caregiver spouses exhibited 
higher depressive symptoms on the BDI-II (mean score 5.25 vs. 3.03; p = 0.029) as compared to 
others. The scores tended to be higher on the majority of the items, with sadness (p = 0.032), pu-
nishment feeling (p = 0.024) and crying (p = 0.037) being statistically significant. Conclusions: Our 
results indicate that it is important to address the mental health needs of the spouses of HIV in-
fected individuals as they may play a major role in their care and support in the Indian context. 
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1. Introduction 
Psychological impact and psychiatric morbidity associated with HIV infection have received considerable atten-
tion in the last decade due to their effect on an individual’s personal, sexual, occupational and social life [1]. 
Depression is the commonest psychiatric condition reported in studies among HIV infected individuals [2]-[4]. 
The prevalence of major depression in HIV-positive population is nearly two times higher compared to that in 
healthy people representing the community [5]. A study from India has reported depression in 40% HIV infected 
individuals soon after being tested for HIV [6]. Some studies have reported that depression was one of the sig-
nificant factors for non adherence to antiretroviral treatment [7] [8]. The prevalence and nature of depression in 
HIV infected individuals have been mentioned in various studies but there is limited literature addressing de-
pression among HIV uninfected caregivers [9]-[15]. To the best of our knowledge, no studies have reported de-
pressive symptoms in HIV uninfected caregivers in India. 

Our experience from HIV sero-discordant couple studies [data unpublished] in Pune, India, indicate that ma-
jority of the spouses of HIV infected individuals continue to provide support to their partners. The physical and 
emotional burden faced by the uninfected spouses while supporting their infected partners was likely to lead to 
some level of psychiatric morbidity, especially depression among them.  

The majority of studies evaluating HIV negative caregivers’ emotional status have been conducted in western 
cultures, and there is a scarcity of data on mental health among HIV uninfected caregiver spouses in Indian con-
text. 

The Beck Depression Inventory (BDI) is a diagnostic tool that measures depressive symptoms in a variety of 
settings. Studies have been conducted in developed and developing countries using BDI in adolescents, postpar-
tum women, relatives of critically ill patients and HIV infected individuals [7] [8] [16]-[19]. In this paper, we 
report the level of depression as measured by BDI-II in HIV uninfected spouses of HIV infected individuals and 
compared their scores with those of demographically similar HIV uninfected individuals from the general com-
munity. 

2. Material and Methods 
2.1. The Parent Study 
In collaboration with HIV Neurobehavioral Research Programme (HNRP), University of California, San Diego, 
USA, a prospective study titled “Neuro AIDS in India” was completed at the National AIDS Research Institute, 
Pune between September 2008 and May 2013 that aimed at adapting the battery of tests for neuro-cognitive 
function to Indian population, assessing the prevalence of HIV associated neurocognitive disorders (HAND) and 
estimating the impact of treatment. This study was approved by the Ethics Committees of the HIV Neurobeha-
vioral Research Programme & National AIDS Research Institute. 

All participants were above 18 years of age and gave their written informed consent prior to study participa-
tion. Those with active physical illnesses and significant substance or alcohol misuse were excluded from the 
study. Demographic data was collected on structured questionnaire. 

2.2. Current Study Participants 
Of 286 HIV negative participants enrolled in the study, 55 were living with their HIV positive spouses and were 
categorized as “HIV uninfected caregiver spouses”. The comparison group was drawn from the remaining 231 
HIV uninfected individuals, which included 63 participants with similar demographic characteristics (age, 
gender, education, and employment). Demographic data was collected on a structured questionnaire. As part of 
their enrollment, participants completed data on socio-demographic profile, depressive symptoms and BDI-II 
scores. 

2.3. Assessment of Depression 
The Beck Depression Inventory II (BDI-II) [Beck et al. 1996] [20], which has shown high validity and reliabili-
ty, was used to assess the prevalence and severity of depressive symptoms among the study participants. The 
BDI-II focuses on both the non-somatic symptoms (e.g. pessimism and diminished self-esteem), and the somatic 
symptoms (e.g. loss of sexual pleasure and weight loss). Participants were requested to rate 21 items in the tool 
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from zero to three according to how they had felt during the previous 2 weeks. The total scores as well as fast 
screen (FS; Beck et al., 2000) [21], based on non-somatic symptoms, were calculated based on the responses of 
the participants. 

2.4. Statistical Analysis 
In order to determine the prevalence of depressive complaints, the data on BDI-II was converted into binary va-
riables. Score zero was coded as zero and any of the scores ranging from 1 to 3 was coded as one. Thus, ignor-
ing the intensity, any non-zero score was counted as one. The score 0 indicated that no symptoms were present/ 
best possible response and 1 indicated some degree of depressive symptomatology. Distribution of all conti-
nuous variables was compared using t-tests if normally distributed and the Mann Whitney U Test if distribution 
was non-normal. The chi-square test was used for categorical data. Results were considered statistically signifi-
cant with a p value of <0.05. Data was analyzed using SPSS (version 14.0, SPSS Inc., USA). 

3. Results 
3.1. Demographic Characteristics 
Mean age of HIV uninfected caregiver spouses and other HIV uninfected participants was 34.27 years (SD 7.41) 
and 33.16 years (SD 6.23) respectively. There was no statistically significant difference in the two groups with 
respect to their age, gender, education and employment (Table 1).  

3.2. Depressive Symptoms 
The mean BDI-II total score was 5.25 (SD 6.42) in the HIV negative caregivers spouses and 3.03 (SD 4.36) in 
the HIV uninfected participants, showing statistically significant differences (p = 0.029) between the two groups 
(Table 1). Using the cut point of >13 as an indicator of at least mild depression [20] (based upon recommenda-
tions for western cultures), 12.7% of the caregivers were classified as having mild depression, compared to 4.8% 
of the comparison group (p = 0.12).  

The BDI-II subscale scores were then analyzed for differences on individual symptoms of depression (Table 
2). HIV uninfected caregiver spouses were significantly more likely to have feeling of sadness (p = 0.032), cry-
ing (p = 0.037), and punishment feeling (p = 0.024) compared to HIV uninfected participants. Additionally, 
there was borderline significance (p < 0.10) for pessimism, loss of pleasure, and suicidal thoughts. 

4. Discussion 
Despite its prevalence and importance, depression remains substantially under-recognized in medical settings  
 
Table 1. Socio-demographic characteristics and BDI-II scores of HIV uninfected caregiver spouses and HIV uninfected par-
ticipants in Pune, India.                                                                                       

Characteristics HIV uninfected caregiver spouses (n = 55) HIV uninfected participants (n = 63) p value 

Socio-demographic characteristics 

*Age (mean, SD) 34.27 (7.41) 33.16 (6.23) 0.491 

Gender (n, female%) 31 (56.4%) 38 (60.3%) 0.664 

Employment (n, %) 40 (72.72%) 51 (80.95%) 0.289 

*Education (mean, SD) 6.73 (4.29) 7.76 (3.47) 0.218 

BDI-II scores 

*Fast score (mean, SD) 1.92 (2.29) 1 (1.82) 0.002 

*Total score (mean, SD) 5.25 (6.42) 3.03 (4.36) 0.029 

Total score > 13: (n, %) 3 (4.8%) 7 (12.7%) 0.12 

*Mann-Whitney U Test. 
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Table 2. Subscale scores on BDI-II of HIV uninfected caregiver spouses and HIV uninfected participants in Pune, India.              

Characteristics HIV uninfected caregiver spouses n (%) HIV uninfected participants n (%) p value 

Sadness 18 (32.7) 10 (15.9) 0.032 

Pessimism 15 (27.3) 9 (14.3) 0.080 

Past failure 13 (23.6) 11 (17.5) 0.406 

Loss of pleasure 16 (29.1) 10 (15.9) 0.084 

Guilty feelings 7 (12.7) 14 (22.2) 0.179 

Punishment feelings 7 (12.7) 1 (1.6) 0.024 

Self-dislike 4 (7.3) 3 (4.8) 0.704 

Self-criticalness 10 (18.2) 6 (9.5) 0.171 

Suicidal thoughts or wishes 3 (5.5) 0 (0) 0.098 

Crying 13 (23.6) 6 (9.5) 0.037 

Agitation 12 (21.8) 10 (16.1) 0.432 

Loss of interest 10 (18.2) 6 (9.5) 0.171 

Indecisiveness 5 (9.1) 4 (6.3) 0.732 

Worthlessness 3 (5.6) 3 (4.8) 0.846 

Loss of energy 10 (18.2) 9 (14.3) 0.566 

Changes in sleeping pattern 9 (16.4) 10 (15.9) 0.942 

Irritability 15 (27.3) 16 (25.4) 0.817 

Changes in appetite 7 (12.7) 8 (12.7) 0.996 

Concentration difficulty 6 (10.9) 3 (4.8) 0.301 

Tiredness or fatigue 8 (14.5) 7 (11.1) 0.576 

Loss of interest in sex 16 (29.1) 12 (19.0) 0.201 

 
[22] and it has been reported that in the primary care setting depression does not get diagnosed in about 50% pa-
tients [23] [24]. This scenario largely reflects clinic attendees and is expected to be equally low or lower for the 
caregivers of patients. This is because they are struggling with different kinds of stresses resulting from manag-
ing the chronic disease of their partners, stigma and discrimination and financial difficulties faced by the family 
[9]-[15]. It has been reported that the patients’ illness symptoms, negative mood, and need for emotional support 
or physical assistance are often taxing to close family members [25]. It has also been reported that the patients’ 
close family members may experience poorer psychological well-being, relationship issues with the patient, care 
giving burden, and poorer physical health [26]. The majority of studies evaluating depressive symptoms in care-
givers of HIV seropositive spouses have been conducted in western countries, and to the best of our knowledge, 
this is the first study focused on the caregivers’ emotional status in India.  

In this study, we report symptoms related to depression in HIV uninfected caregiver spouses by comparing 
them with another group of HIV uninfected individuals with similar age, gender, occupation and education 
background from the general community.  

The total score on BDI-II was higher in the HIV uninfected caregiver spouses as compared to the others. This 
is suggestive of the depressive psychological state of the caregiver spouses of HIV infected individuals. In ma-
jority items on subscale of BDI-II, though the caregiver spouses have scored higher than the comparison group, 
the differences in scores are statistically significant only with respect to three items, namely sadness, punishment 
feelings and crying. The first five ranked concerns by the caregiver spouses were sadness, loss of interest in sex, 
loss of pleasure, pessimism and irritability. These findings highlight and emphasize the need to address depres-
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sion among the caregivers. Of note, three individuals in the caregiver group endorsed mild suicidal ideation (“I 
have thoughts of killing myself, but I would not carry them out”) suggesting that clinicians should be cognizant 
of such issues. In general, the overall depressive symptoms reported by caregivers of HIV infected spouses were 
low.  

The analysis has a limitation. The number of participants is less and hence the findings are not generalizable. 
The implication of study findings is that the clinicians should evaluate the caregiver spouses of HIV infected in-
dividuals for evidence of depression, as they play key role in providing care and support to the infected individ-
uals. Designing and implementing appropriate interventions to provide counseling to spouses may help them to 
prevent occurrence of depression or develop coping skills to manage it. This may help them in taking better care 
of their HIV infected partners. 
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Abstract 
Current understanding of mental disorders is based upon “biopsychosocial model”. Research also 
suggests what biological changes take place in a particular disorder as well as nature of risk which 
arises from psychological, social and environmental conditions. However it remains unclear how 
these psychosocial and environmental risk factors interact with biological factors which lead to 
clinical syndromes. This paper examines interrelationship of psychosocial and environmental risk 
and biological changes observed in mental disorders and tries to identify the possibility of a 
pathway of the psychopathology of psychiatric disorders. The review aims to demonstrate that 
significant advances in the fields of psychosocial, cultural, anthropological and neurobiological 
research provide novel insights into the etiology of mental disorders. There are neurochemical, 
functional and structural neurobiological, neurocognitive, immunological findings and findings 
from gene-environment interaction that appears promising. However these findings are in an iso-
lated manner. Comprehensive studies examining major biological changes together in relation to 
psychosocial risk factors are lacking. Every individual reacts differently to the same environmen-
tal risk while there tends to be similarities in individual outcome in response to such stressors. 
The findings though robust independently, remain very preliminary to suggest a sequential tra-
jectory for developing a clear pathway for pathogenesis. It is currently unclear whether there is a 
differential psychopathological impact of psychosocial stressors in different cultures despite the 
extensive variability both between and within major social groups and societies. Further research 
investigating modifiable and non-modifiable risk factors in context of prevailing socio-economic 
conditions is urgently needed to plan effective interventions. 
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1. Introduction 
Psychosocial stressors can trigger or exacerbate conditions such as schizophrenia, depression, anxiety and other 
psychiatric conditions. A supportive environment is protective against developing or exacerbating mental health 
problems just as a stressful environment appears to increase vulnerability to mental illness [1]. The extent to 
which biological-environmental interaction is necessary for the development of psychopathology is currently 
unclear. However, emerging research suggests that neither category of risk factors can be adequately understood 
in isolation [2] [3]. Research advances have repeatedly confirmed that in the biochemical pathway for psy-
chosocial risk factors, the main focus is the hypothalamo-pituitary-adrenal (HPA) axis and thus the HPA-axis 
changes may be a representative of the biological effect of psychosocial risk factors [4]. 

2. Environmental Factors and Stress 
Environmental stressors can have catastrophic consequences for mental and physical health. Potentially harmful 
biological adaptation to negative experiences appears to be inevitable with extreme or prolonged stress. For 
example, stress can cause significant alterations to the HPA axis which can serve to increase susceptibility to 
subsequent environmental stressors [5]. Acute stress increases cortisol secretion, which may produce short-term 
reversible damage in the hippocampus. Repeated stress causes the atrophy of dendrites of pyramidal neurons in 
the hippocampus through a mechanism involving both glucocorticoids and the excitatory amino acid neuro-
transmitters released during and after stress. This atrophy is reversible if the stress is short-lived, but stress last-
ing for months can severely damage hippocampal neurons [6]. 

Environment Stress Interaction Using Post Traumatic Stress Disorder (PTSD) as a Model  
PTSD is a classic example how risk factors like trauma affect biological functions which includes neurochemi-
cal, endocrinal, neurobiological and cognitive one. In PTSD, a perception of threat from internal or external 
stimuli signals an alarm in the amygdala, which results in a surge of norepinephrine. A part of the brain called 
the cingulate gyrus determines whether the threat is real or imagined, and cognitive appraisal occurs as the neo- 
cortex provides logical analysis. In the case of trauma, these processes lead to sustained autonomic arousal and 
recur-ring intrusive cognitions [6]. PTSD results from a fear-conditioning process in individuals with an exag-
gerated susceptive-ability to stress. Chronic PTSD may involve progressive deterioration of function within the 
brain [7]. A proposed neuro-circuit model of PTSD shows the functional relationships among three brain struc-
tures i.e. the prefrontal cortex, the amygdala, and the hippocampus. The prefrontal cortex of the brain is impor-
tant for attention, emotional regulation, and conditioned fear, and normally attends to current environmental 
cues, inhibiting irrelevant or distracting sensory input. The amygdala assigns meaning to incoming sensory in-
formation by connecting union targeted memory images with associated emotional experiences, and is also part 
of fear conditioning. In PTSD, hyper-responsiveness of the amygdala to threat-related stimuli results in symp-
toms of hyperarousal [8]. 

3. Resilience and Psychopathology 
Resilience is the capacity and dynamic process of adaptively overcoming stress and adversity. Every individual 
experiences stressful events and the majority are exposed to trauma at some point during their life. An under-
standing of resilience and how it leads to good or maladaptive coping and stress response in psychiatric illnesses 
such as depression and posttraumatic stress disorder (PTSD) will help us understand biological and environmental 
interactions better [8] [9]. The understanding of resilience is overall still at an early stage and recent investiga-
tions have identified mechanisms encompassing genetic, epigenetic, developmental, psychological, and neuro-
chemical factors that underlie the development and enhancement of resilience and factors that predict vulnera-
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bility to stress and susceptibility to psychiatric disorders in the face of stress and trauma [10]. Psychosocial risk 
factors are major stresses which give rise to complex neurobehavioral changes, these can be pathological, while 
effective treatment for dealing with risk factors do revert some of these changes. Resilience perhaps plays an 
important part and leads to a neurobehavioral adaptive mechanism. Thus, it is likely that manifestations of psy-
chiatric syndromes are related to a complex way with neuroplasticity, adaptation and behavioral changes [11].  

Our understanding of psychosocial risk factors has been changing in recent years. Similar forms of social de-
terminants of mental illness appear to be characteristics of people who have received a psychiatric diagnosis 
across all countries and socio-economic backgrounds. Psychosocial risk can be defined as those fundamental 
etiopathological factors known to have a causal or correlational association to mental illness. The relationship 
between psychosocial stress and mental illness is complex. The experience of major psychosocial risk factors 
(such as poverty, traumatic stress or abuse) can be sufficient in itself to trigger mental illness. However, most 
people are resilient and are typically able to persevere against major life stressors. On average, even amongst 
those who successfully cope with psychosocial risk factors, the experience of such psychosocial stressors ap-
pears to reduce people’s resilience against subsequent negative life events [12]. 

4. Social Determinants of Mental Illness 
Although it is beyond the scope of this review to mention all possible psychosocial risk factors, we will discuss 
the most important risk factors in predicting mental disorder. Age, gender, recent migration and socioeconomic 
status appear to be important psychosocial risk factors [13]. In another study, the five most frequently reported 
psychosocial risk factors for mental illness were problems in family functioning, financial hardship, relationship 
issues, mental illness and loneliness [14]. Socio-economic conditions are associated with mental disorder in both 
the developing and the developed world [15]. Psychosocial stress is a significant risk factor for both physical 
and mental disorder and internationally, the strongest social predictors of general health are the social gradient 
of a society, emotional stress, pregnancy circumstances and early life experiences, social exclusion, workplace 
dissatisfaction, unemployment, positive social support, addictions, nutrition, and effective available public trans- 
portation. Also noteworthy is that social risk factors make subsequent negative social experiences more likely. 
For example, poor social support may lead to addiction which reduces employment opportunities and socioeco-
nomic status, etc. [16]. At every step in the social determinants of mental illness there is an intertwining of neu-
robiology that plays a role in the course and prognosis of the disease as well as factors that determine its onset 
[17].  

4.1. Social Support and Mental Health 
Social interconnectivity, positive support and family structure are important to the promotion of mental health 
and resilience. People who receive social and emotional support from others are more likely to sustain and 
overcome social and economic challenges. Negative psychosocial consequences of failure in interpersonal rela-
tionships have been well demonstrated. Loneliness, marital and relationship stress, domestic violence, partner 
violence, and stress due to educational or professional examination are all major social factors which can con-
tribute to mental disorder [18]. Several lines of research have illustrated that negative environments can precipi-
tate psychopathology, particularly in the context of relatively increased biological risk, while social resources 
can buffer the effects of these environments. The social hormone oxytocin has been implicated in the same 
along with the individual variability in oxytocin responses [19]. It has been reported that the expression of trait 
anxiety as a function of threat-related amygdala reactivity is moderated by perceived social support, a resource 
for coping with adversity. A significant positive correlation between amygdala reactivity and trait anxiety is 
evident in individuals reporting below-average levels of support but not in those reporting average or above-av- 
erage levels. These results were consistent across multiple measures of trait anxiety and were specific to anxiety 
in that they did not extend to measures of broad negative or positive affect. Research findings illuminate a bio-
logical pathway, namely moderation of amygdala-related anxiety, through which social support may confer resi-
lience to psychopathology. Thus the links between neural reactivity and behavior are not static but rather may be 
contingent on social resources [20].  

4.2. Socioeconomic Status and Poverty 
Globally, people in lower socioeconomic strata have twice the incidence of serious illness compared to people in 
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the higher socioeconomic strata [21]. Low socio-economic status is highly associated with stress and the expe-
rience of symptoms associated with mental illness such as anxiety, low self-esteem, social isolation and general 
lack of control over work and home life [22]. Psychosocial risk and biological vulnerability associated with low 
socioeconomic status tends to accumulate across people’s lifespan further increasing the probability of mental 
illness [23]. Meaningful employment, which provides job security, is important to subjective well being and life 
satisfaction. Underprivileged social groups, those who are unemployed, homeless, ethnic minorities, the disabled, 
refugees are at particular risk of impoverished employment and psychosocial experience [24]. An increased rate 
of schizophrenia and other mental disorders has been reported in migrant population and presently immigrants 
of South East Asia have been a focus of several specialized intervention programs [25]. Inequalities in society 
are associated with poor health outcomes and greater risk of premature death. For example, unemployment is a 
leading worldwide cause of suicidal behavior. Studies suggest that individual health suffers when people lack 
opportunity to use their skills and have low decision-making authority [26]. With regard to poverty and social 
disadvantage, particular areas of interest are the stress sensitization consequences stemming from exposure to 
adversity over the life course. Contemporary stress sensitization theory provides important clinical utility in ar-
ticulating mechanisms through which these multiple levels exert influence on mental health. Stress sensitization 
models extend understanding of neurobiological and functional contexts within which extreme stressors operate 
and make clear how these can influence psychologically traumatic outcomes [27]. Childhood neglect, childhood 
family poverty, and childhood neighborhood poverty each contribute to poor outcomes later in life. While inter-
ventions should be developed for neglected children to prevent negative outcomes, the current findings suggest 
that it is also important to consider the ecological, neurobiological and genetic context in which these children 
are growing up [28]. 

4.3. Addiction 
Addiction is another salient socially associated risk factor. It is associated with social breakdown and frequently 
works to increase social inequality. It places a severe burden on an individual’s ability to maintain intimate so-
cial relationships and is associated with a variety of other social risk factors discussed in this review, such as 
malnutrition, social harassment, examination stress, and it can be a risk factor for suicidal behavior [29]. Recent 
concepts in addiction explain these disorders as an interface between three neurobiological systems viz. an im-
pulsive amygdala striatum system that provides for automatic and habitual salient behaviours, the prefrontal 
cortex which is involved in decision making and rationale and the insula which is involved interoception states 
into conscious states and decision making processes involved in uncertain risk and reward [30]. The neuroim-
mune system (i.e., the immune system and those components of the nervous system that help regulate immune 
responses), and in particular the innate immune system, play a role in the development of addictions, including 
alcoholism and cannabis use, particularly in the context of stressful situations. Certain cells of the neuroimmune 
system are activated both by stress and by environmental factors such as alcohol and cannabis consumption, re-
sulting in the induction of genes involved in innate immunity. One of the molecules mediating this gene induc-
tion is a regulatory protein called nuclear factor-KB, which activates many innate immune genes. Innate immune 
gene induction in certain brain regions (e.g., the frontal cortex), in turn, can disrupt decision making, which is a 
characteristic of addiction to alcohol and other drugs. Likewise, altered neuroimmune signaling processes are 
linked to alcohol-induced negative affect and depression-like behaviors and also regulate alcohol-drinking beha-
vior [31] [32].  

4.4. Malnutrition 
Malnutrition, in terms of both undernourishment and obesity, grossly affects both physical and mental health 
[33]. On the other hand, eating to excess and limited opportunity for exercise in modern daily life has led to an 
epidemic of obesity which is associated with social stigma, self-esteem issues, and lifelong health complications 
[34]. In either case, malnutrition has the potential to both create and exacerbate psychosocial risk and biological 
vulnerability. Undernutrition still affects mothers and children in developing countries and thus remains the ma-
jor focus of nutritional intervention efforts. Neuronal development, which classically includes neurogenesis, mi-
gration, maturation, and synapse refinement, begins in utero and continues into the early postnatal period. These 
processes are not only genetically regulated but also clearly susceptible to environmental manipulation. Dietary 
deprivation during early life is known to have adverse effects on brain anatomy, physiology, and biochemistry, 
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and may even lead to permanent brain damage. Although all nutrients are important for the structural develop-
ment of the central nervous system, lipids such as long-chain polyunsaturated fatty acids, especially docosahex-
aenoic acid and arachidonic acid, are important for normal brain development. Deficiencies of any kind in this 
area predispose one to mental illness in later life [35]. 

4.5. Childhood Experiences and Abuse 
Childhood social and environmental experiences are powerful predictors of adult mental health and life trajec-
tory. Impoverished social and biological development in early childhood is associated with diminished cognitive, 
emotional and physical health in adulthood [36]. Psychosocial risk factors (such as social exclusion, resentment, 
poverty or discrimination) which can impede growth may become embedded into an individual’s neurobiology. 
Although the exact causal mechanisms of this process are not fully understood, early life adversity appears to 
snowball into lifelong biological vulnerability to psychosocial stressors. Research investigating the impact of 
early traumatic life experience has traditionally focused on the effect of childhood abuse (physical and sexual), 
childhood neglect (lack of shelter, nutrition, or emotional support), parental loss early in childhood and how 
such early traumatic life experience is associated with the development of mental illness [37]. On similar lines, 
even passive exposure to domestic violence in childhood may increase susceptibility to adult psychiatric disord-
ers [38]. 

Atypical social-cognitive development has been posited as a possible mechanism by which traumatic child-
hood experiences, such as CSA, impede normative developmental processes. For example, CSA may lead to the 
development of aggressive behavior during adolescence limiting the infant’s access to positive supportive rela-
tionships throughout childhood. Indeed, children who have been maltreated tend to display negatively biased 
social-cognitive processing styles, which may in turn increase their likelihood of reacting aggressively in ambi-
guous social situations [39]. CSA is also known to have neurobiological consequences. Past research has dem-
onstrated that CSA is associated with significant dysfunction in neuroendocrine, neurotransmission and func-
tions in the HPA axis [40] [41]. 

5. Biological Vulnerability and Mental Disorder 
Social stressors are strongly associated with neurological changes in the brain. Recent provocative evidence 
suggests that these changes are mediated by changes in genetic expression. Early life stressors are associated 
with changes in HPA-axis functioning and promotes changes in brain morphology similar to what is seen in 
adults with depression [42]. For example, sensory deprived children have significantly reduced brain volume, 
especially in temporal regions associated with emotion regulation. However, subsequent evidence suggests that 
the long term effects of childhood stress can be moderated by protective genetic mechanisms and can be pre-
vented, or potentially reduced by psychological and pharmacological intervention [43].  

The development of psychiatric disorder due to psychosocial stress is a complex neurobiological process, un-
folding according to changes in gene-environment expression, neuroanatomical neurocognitive, and neuroche- 
mical factors. There is strong evidence for an association between psychosocial risk factors and changes in neu-
robiological function; however, our understanding of the critical processes and the trajectory of this association 
across time is not well understood. Current theories, such as the biopsychosocial model [44], host-vector theory 
[45] and stress-diathesis models [46] provide convincing explanations for the relationship between psychosocial 
risk and mental disorder. Generally speaking, these models predict that multiple causes can lead to similar out-
comes (such as depression), and that similar causal factors can give rise to multiple effects (such as hyperlipi-
demia or nutritional deficiency). Risk factors appear to either precipitate pre-existing abnormalities or cause 
neurobiological changes responsible for symptom development [47]. 

We propose the following explanations for these findings which most likely would work collectively but may 
be mutually exclusive. It may also argue that the three possibilities form logical components in the pathways for 
pathogenesis:  

1) Psychosocial stressors may have a causal role in modulating gene-expression which consequently causes 
changes in neurobiological function. According to this perspective, variability in symptom endorsement and se-
verity in mental disorder can be seen as a consequence of unique genetic origin and lifetime gene-environment 
interaction. 

2) Psychosocial stressors lead to a deterioration of biological protective mechanisms increasing the possibility 
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that latent psychopathology may be “unmasked”. According to this perspective, the form and extent of deteri-
oration of protective mechanisms would determine symptom endorsement and severity. 

3) Psychosocial stressors may have an independent causal role in neurobiological changes, limiting individual 
responsiveness to subsequent stressors and increasing the likelihood of psychiatric symptoms. 

5.1. Neuroanatomical Changes 
Structural and functional neuroanatomical changes are well documented in psychiatric disorders such as schi-
zophrenia, mood disorders, PTSD, OCD and related disorders. Neuroanatomical changes are frequently demon-
strated in prefrontal brain regions mid brain, and subcortical regions. For example, studies of patients who are 
at-risk for the development of psychosis suggest that the neurobiological changes observed in imaging studies 
appear to precede the full onset of mental illness [48] [49]. Past research also suggests that psychosocial stress 
may be associated with changes in structural and functional neuroanatomical changes independently of mental 
disorder [50] [51]. For example, a study of flight attendants working long international shifts found significant 
reductions in brain volume, particularly in areas associated with memory and emotional control associated with 
long and stressful time zone crossing shift work. It is worth noting that after a sufficient rest period, brain mor-
phology and volume returned to previous normal ranges [51]. It is, however, often difficult to experimentally 
investigate the possibility that the relationship between psychopathology and neuroanatomical changes is me-
diated by the presence of psychosocial risk factors.  

5.2. Social Cognition 
Social cognitive research involves the study of how people encode, store, process and retrieve social information 
and apply it to social situations. Social skill is an important predictor of people’s ability to obtain social support, 
socio-economic success, and resilience against stressors [52]. There has been considerable recent interest in the 
investigation of the neurological correlates of social cognition. For example, neuropsychological studies have 
demonstrated that brain injury (particularly to the frontal lobes) can adversely affect social decision making [53] 
[54]. Likewise, people diagnosed with certain mental illnesses are also known to show differences in how they 
process social information. For example, people with major depressive disorder have more negative ideation and 
anticipations of failure in social interactions [55].  

Some aspects of social cognition (such as face recognition) appear to be innate [56]. For example, interven-
tions which target negative biases in social-cognitive processing have been demonstrably effective in reducing 
anti-social or aggressive behaviors. On the other hand environmental opportunity is a powerful predictor of life 
success. Past research has found a significant correlation between overall cognitive ability and individual dif-
ferences in brain size, age, sex, social class, and ethnic background. The relationship between social cognitive 
ability and environmental opportunity (or psychosocial stressors) is bi-directional. Socioeconomic background is 
associated with superior cognitive functioning. Advanced cognitive ability is a strong predictor of one’s ability 
to climb socio-economic ladders providing further opportunities for positive social feedback. Thus, there ap-
pears to be a paradoxical relationship between socioeconomic factors and cognitive status: poor social cognitive 
status can contribute to psychosocial and biological vulnerability, which can then serve to further deteriorate 
supportive social resources [57]. 

5.3. Neurocognition 
Neurocognitive dysfunction is frequently reported amongst individuals diagnosed with major mental disorders 
such as schizophrenia, depression, anxiety, obsessive compulsive disorder and post-traumatic stress disorder 
[58]. Dysfunctional thought patterns can serve as a sufficient foundation in the etiology of mental disorder, just 
as treating disordered thought patterns can serve as an effective and enduring intervention through cognitive- 
behavioral treatment [59].  

Cognitive dysfunction can also be viewed as a general form of vulnerability: it is typical amongst at-risk indi-
viduals and is highly heritable amongst first-degree relatives [60]. Changes in cognitive functioning have been 
correlated with personality traits, perceptions of the environment, and stress responsiveness. Moreover, cogni-
tive dysfunction has been correlated with neurological changes in recent imaging studies of both patients and in 
asymptomatic relatives [61]. A detailed discussion of the cognitive neuroscience of psychosocial risk and mental 
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disorder is out of the scope for this review; however, there appears to be a complex and multi-directional rela-
tionship between thought processes, such as decision making, and neuroanatomical functioning which is highly 
susceptible to interference from psychosocial stress factors [62]. 

5.4. The Role of Nor-Epinephrine 
Evidence suggests that the experience of intense stress can also serve to increase the sensitivity to subsequent 
experiences of stress through an increase in ACTH levels, increased pituitary volume, changes in hippocampal 
volume, and overall hyperactivity in the HPA axis [63]. Biochemical changes in response to early life stress are 
reliably associated with changes in the HPA Axis leading to cortisol and adrenocorticotropic hormone (ACTH) 
changes [64]. Under stressful conditions, cortisol levels increase, leading to chain of events that ultimately pro-
vide immediate energy that keeps individuals alert via stimulation of the adrenergic system [65]. Early traumatic 
experience appears to significantly change norepinephrine sensitivity; creating nor-epinephrine (NE) system 
hypersensitivity and potentially reducing the protective neurochemical responses to stress. Similar patterns of 
general disturbances in early brain development are implicated in the development of several psychiatric disord-
ers, such as autism, schizophrenia, and mental retardation. Disruptive prenatal stress postnatal trauma or com-
plications can further increase this risk [66]. Experimental studies have demonstrated that immune reactions to 
stress in middle and late gestation periods in mice are “dissociable in terms of fetal brain cytokine responses to 
maternal inflammation causing pathological consequences in brain and behavior” [67]. Middle and late gestation 
periods correspond to two windows with differing vulnerability to adult behavioral dysfunction leading to acute 
cytokine responses in the fetal brain and brain neuropathology in early adolescence [68]. 

5.5. The Role of the Hippocampus 
The hippocampus has long been investigated as a central component of systems responsible for neurological 
patterns of adaptation to stress and hippocampal structures appear to play a critical role in mood regulation [69]. 
Clinical studies demonstrate that a reduction in hippocampal volume in response to childhood abuse. Evidence 
suggests that the hippocampus appears to release neurotoxins in response to early childhood traumatic expe-
riences, accounting for subsequent atypical morphological and functional anomalies [70]. The discovery of cor-
ticotrophin-releasing factor (CRF), which is secreted by the hippocampus, has significantly contributed to our 
understanding of neurochemical response mechanisms in the human brain. Increased cortisol level, CRF and 
corticotrophin releasing hormone are consistent findings in both acute stress and accumulated stress. CRF is he-
terogeneously distributed in CNS in cerebral cortex, central nucleus of amygdala, and the brain stem [71]. 

6. Epigenetics 
Single genetic factors consistently failed to predict phenotype expression, however, numerous polymorphisms 
have been shown to moderate the effect of environmental adversity on the development of depression and 
treatment response. Current evidence from studies of gene-environment interaction is unable to distinguish be-
tween major psychiatric conditions; however, this research has demonstrated atypical patterns of expression of 
transporter genes associated with abnormalities in dopamine, serotonin norepinephrine as well as MAO levels in 
the brain [72]. Research indicates that nature and nurture actively interact throughout the lifespan and play an 
important role in the genesis of psychopathology. There is growing focus on study the etiology of mental dis-
order according to “endophenotypic” expression of traits [73]. An endophenotype can be conceptualized as an 
intermediate stage between genotypic and phenotypic causes for normal and abnormal patterns of mental func-
tion. The study of etiology from this endophenotypical perspective has considerable promise in advancing our 
understanding of psychosocial risk and biological vulnerability [74]. 

A change in gene programming by chromatin can enhance or silence a gene-expression resulting in inter-  
individual phenotypic differences. In addition, chromatin alterations appear to play an epigenetic role through 
gene marking, modification, DNA methylation and noncoding RNA. Although changes in genetic expression in 
response to environmental stressors appears to be stable and long lasting, this epigenetic programming also ap-
pears to be responsive and potentially reversible [75]. New data from behavioral studies has shed new light on 
the relationship between the social environment and epigenetic programming. The relationship between beha-
vior and the epigenome is bidirectional: behavior can resist changes in epigenetic programming and epigenetic 
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programming can resist changes in behaviour. The examination of behavioral factors have thus emergence as an 
important principle of analyses of the epigenome [76].  

Changes in gene expression through such epigenetic mechanisms appears to be powerful and lifelong (ap-
pearing just after birth and throughout an individual’s lifespan) biological mechanism supporting adaptability of 
the human genome. Such powerful adaption at a genetic level helps us account for variability in symptom ex-
pression and evidence of neurological changes in response to psychosocial stress. Environmental toxins, for 
example, may have a long-term influence on behavior through epigenetic reprogramming mechanisms. As far as 
phenotype consequences are concerned, unwanted epigenetic aberrations may actually be as equally as harmful 
as genetic damage [77].  

The investigation of gene-environment interactions has gained considerable momentum in psychiatric re-
search. Subsequent research should focus on the development of animal models to study environmental expo-
sure, studies comparing human distinct genotype groups in terms of their responses to experimentally controlled 
environmental stimuli, neuroimaging measurements of changes in neuroanatomy in response to environmental 
stimuli, and further characterization of epigenetic influences on individual resilience factors [78] [79]. A lot of 
gene environment interactions and factors have been demonstrated in investigative studies into the causative na-
ture of psychological problems in India as well [80] [81]. 

7. Current Challenges 
Ongoing research seeking to further examine the etiology of mental illness is currently faced with a number of 
challenges viz. 

1) There is considerable variability in terms of epidemiological, cultural and endophenotypic experiences of 
psychosocial risk factors which make them difficult to study in group analysis.  

2) Specific biochemical and therapeutic probes are currently not available.  
3) We currently lack sophisticated experimental tools and techniques capable of quantifiably measuring the 

severity and specificity of risk factor such as traumatic stress, maltreatment or abuse. 

8. Conclusions 
Psychosocial risk factors are powerful predictors of psychiatric disorders. Significant advances in the fields of 
psychosocial, cultural, anthropological and neurobiological research have provided novel insights into the etiol-
ogy of psychiatric disorders and have suggested novel interventions in response to growing epidemiological 
challenges. Every individual reacts differently to the same environmental risk. However, it is also evident that 
there tends to be similarities in individual outcome in response to such stressors. It is currently unclear whether 
there is a differential psychopathological impact of psychosocial stressors in different cultures despite the exten-
sive variability both between and within major social groups and societies. Further research investigating mod-
ifiable and non-modifiable risk factors in context of prevailing socio-economic conditions is urgently needed to 
plan effective interventions. 

However, for a plan to be effective it is essential to have a proposed pathway of adverse life events. We pro-
pose that it is important to consider every part of the process toward pathology. By detecting the process to pa-
thology as early as possible it should be possible to intervene at a crucial component of the process. This would 
mean that in order to best serve those at risk of pathology it would be necessary to moderate environment, 
pharmacology, and perhaps even gene expression. Our model takes into account the impact of environment at 
various parts of a person’s life on biological systems. Not everyone is adversely susceptible to stressful situa-
tions. For those who are, there may be serious alterations to the HPA axis in that there may be a hypersensitivity 
to cortisol resulting in an exaggerated stress response which cascades to changes in other brain areas such as the 
frontal lobes impeding in judgment and cognition, and the hippocampus leading to memory problems and disin-
hibition of the HPA axis which then perpetuates even further the stress response. Even though many recover 
from this insidious mechanism, those same individuals are left vulnerable due to permanent changes and diffi-
cult environments.  

Life events impact everyone’s lives. While most react to these events by adapting and overcoming situations, 
others due to vulnerabilities are adversely influenced requiring professional interventions. Identifying a patho-
logical process at the right time and administering the correct psychological or/and pharmacological treatment at 
the right time would be ideal. This review covered the major psychosocial issues that reciprocally connected to 
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biological systems. The model proposed can conceivably lead to research which will maximize results from 
treatment. 
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Abstract 
Background: An important function of research is to identify community needs in certain fields. As 
mental health is a vital issue to us, identifying and prioritizing mental health needs is important to 
policy makers to help them in setting goals for different programs that meet the needs of a specific 
community in a certain health area. Purpose: To identify the health research needs in the field of 
mental health in Gaza Strip, Palestine. Design and Methods: The design was a qualitative design using 
focus group, need assessment and non-structured interview for data collection. Participants: Par-
ticipants included three focus groups. First group consisted of students enrolled in a master program 
of community mental health nursing; second group included seven faculty members who were spe-
cialists in mental health; and third group included six key persons from the ministry of health and 
the chair of community mental health program in WHO at Gaza Strip. Results: Results of this qualita-
tive study revealed several themes that emerged from the thematic analysis. Many health research 
needs were identified by participants. These needs included the following topics: stigma, family in-
tegration, aggression of children born to substance-abuse fathers, post-partum depression, coun-
seling, talking therapy in clinical practice, behavioral problems, tramadole abuse, risk factors lead-
ing to drug dependence, autism, exploring the role of religion in mental health, and Wellness Re-
covery Action Plan. Implication for Practice: Well designed studies will help to identify and prioritize 
the health needs for a specific community. Identifying the needs related to community mental health 
is one of the first steps to help in pushing these needs into the agenda of health policy makers, who 
then will work to set goals and design policies and programs that aiming to meet the needs of the 
community, which hopefully will produce a community with less mental health problems. 
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1. Introduction 
The new millennium has brought many challenges and opportunities for health advancement. This is especially 
true given the growing number of adverse incidence rates, morbidity, and mortality for different diseases and 
health problems, including mental health. Scientific research provides new insights for investigating these chal-
lenges [1].  

Scientific research is defined as “the systematic, controlled, empirical and critical investigation of hypotheti-
cal propositions about presumed relations among natural phenomena” ([2], p. 41). The function of scientific re-
search includes producing explanations, predictions and solutions for people’s problems. Also, scientific re-
search adds facts and theories to the body of overall scientific knowledge [2]. Health research also seeks to ana-
lyze the objectives and functions of health services including the social, political, and economic factors that im-
pact efficiency, effectiveness, and priorities of these services [3]. On the other hand, Israel et al. [4] added that 
other benefits of research included ensuring that research topics reflected the major concerns of local communi-
ties and improving the well-being and health of the nation. In fact, research related to health services became 
more prominent in recent years because of the increased demand for effectiveness of care, development of 
guidelines and standards, and for setting an agenda for health services [5]. 

Setting a national research agenda requires involvement from a broad array of stakeholders, including re-
searchers, health care professionals, consumers of health care services, and others. Participation of these diverse 
groups is essential to set priorities of health research agendas that advance our understanding of relevant health 
issues and help set goals for national health. Researchers must be proactive in predicting different health needs 
and seeking solutions to relevant health problems, including mental health, which is congruent with community 
concerns [6] [7].  

The field of mental health is very dynamic. The number of people who suffer from mental disorders is on the 
increase accounting for 14% of the disease burden worldwide [8]. For example, substance abuse, by itself, ac-
counts for 4% of the total burden [9]. It is also expected that depression will be, by the year of 2020, the second 
leading cause of disease burden [10].  

Unfortunately, data about the prevalence of mental disorders in Gaza Strip are not available. With the dyna-
micity in the field of mental health, it would be imprudent to use the results of yesterday’s research to set the 
agenda for today’s practice. Therefore, it is imperative that scientific research in the field of mental health to be 
updated to adapt to dynamic changes in the field. Current research is also needed to predict the needs of and 
seek solutions for relevant mental health problems and to help pave the road for changes in policies and laws, 
especially, those that control who, how much and where people would receive care [11] [12]. In fact, research in 
the field of mental health was, uncoordinated, ad hoc, and often undertaken by different agencies with no centra-
lization and did not consider priorities in the mental health sector [13] [14]. Also, professionals in mental health 
had not emphasized or prioritized research in the field of mental health as an integral part in the practice of 
mental health [15] [16]. Thus, research in the field of mental health remains sporadic and results are rarely re-
ported in the literature [17]. As a result, solutions to various mental health disorders are usually not generated 
through the research [18]. 

As it is almost impossible to fully understand and anticipate how mental healthcare will be restructured over 
the next 20 years [19], researchers aim to identify and prioritize research topics of importance in the field of 
mental health in Gaza Strip, Palestine.  

2. Methodology of the Study 
2.1. Design  
A qualitative design was used in this study. Qualitative research provides the basis by which one can gain an 
in-depth understanding of how the researchers and policy makers identify and prioritize the needs of research 
studies related to mental health [20].  

2.2. Participants and Settings 
In this study, we used a non-probability convenience sample-focus group interview. This sample is commonly 
used in qualitative research to enhance selection of participants who are able to give information more specific 
to research questions. Purposive sampling allows for identifying participants who meet predetermined criteria 
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useful for the purpose of the study [20]. The sample consisted of nine participants who were selected from five 
different organizations that have interest in mental health research. Participants came from Faculty of Nursing at 
Islamic University of Gaza (IUG), Psychology Department at IUG, Ministry of Health in Gaza (MoH), Human 
Resources Department at the MoH and the World Health Organization (WHO) office in Gaza. The data were 
collected by performing in-depth interviews. The purpose of these interviews was to obtain rich information to 
help identify and prioritize the needs for research studies related to mental health disorders in Gaza Strip. The 
interview questions were designed to be flexible, understandable, and open to the extent of participants’ expe-
riences with mental health. Each participant gave rich information, because they spoke about their own expe-
riences. A qualitative research supposes that reality is constructed from the meaning that each participant takes 
from their experience [21].  

2.3. Analysis 
Analysis of qualitative data were carried out by using three elements namely: concepts, categories and proposi-
tions. Concepts are the basic unit of analysis since it comes from conceptualization of data and not the actual 
data itself. Categories are higher in level and more abstract than the concepts. Propositions help to connect the 
relationship between the categories and concepts [22]. It is important for the researcher of qualitative research to 
capture his/her subjective experiences. Therefore, the interviews and the subsequent data analysis, allowed the 
researchers to develop an understanding of that reality in the sense of participant’s belief and view [21]. In this 
study context, the transcribed interview files were read several times. This helped the researchers to ensure that 
interviews were transcribed correctly.  

In content comparative analysis, data were systematically analyzed within specific steps. Raw data provided 
by the participants were carefully read, word by word and line by line. Codes were developed through a process 
of open coding. Coding in qualitative research is a word or a string of words used as titles for categories gener-
ated during analysis process. Coding is the first step in moving beyond concrete statements in the data in order 
to make analytical interpretations [22]. Qualitative methods use codes to categorize data rather than to quantify 
it. This method can help in generating subcategories and themes from the textual data [20]. The descriptive 
codes, followed with further analysis, yielded categories representing the themes that emerged from the data. 
The data were compared for similarities and differences; in order to give meaningful, interrelated categories and 
subcategories. By using content comparative analysis, the researchers compared each interview with the others 
[20]. The researchers also worked to obtain multiple view points of the phenomenon by interviewing individuals 
from different organizations in Gaza Strip. Finally, the researchers actively utilized these techniques for the 
purpose of developing objectivity. Through this process, researchers’ own subcategories about phenomena were 
explored, leading to new discoveries.  

3. Results 
After the researchers had carefully examined the scripts of the participants’ responses, they identified the 
emerging themes and subthemes and coded them into the following major themes: surveillance, culture sensitiv-
ity, and intervention (Figure 1). Under each theme, there were several subthemes that emerged. Under the sur-
veillance theme, the following subthemes emerged: drug abuse, suicidal rate, and risk factors for mental disord-
ers. Under the culture sensitivity theme, the subthemes of stigma, culture misconception, socialization and psy-
chopathology problems emerged. Finally, the mental health interventions theme included the following sub-
themes: Wellness Recovery Action Plan (WRAP), effectiveness and impact assessment of mental health and 
psychosocial interventions and standardization of Western imported interventions and research tools.  

3.1. Surveillance 
The majority of participants mentioned that there is a lack of surveillance of mental disorders in Gaza Strip. The 
(MoH) does not have a database about the prevalence of different mental health disorders such as; drug abuse, 
suicide rate, autism, and community risk factors for mental disorders. One of the participants mentioned: 

“We feel embarrassed when we have visitors from other countries. They ask about the prevalence of a cer-
tain psychological disorder. I don’t know how to answer this question. Thus, I prefer to start with perform-
ing studies to assess the prevalence of the different psychotic disorders in Gaza Strip because these num-
bers are not available at the Ministry of Health.” 
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Figure 1. Priorities in mental health research in Gaza Strip, Palestine.                                  

 
Participants mentioned that the lack of such data can hinder the research process as data availability helps 

them to know where to start and identify the priority areas in relation to research. It can also hinder the estima-
tion of the sample size and hinder reaching potential population which will affect the generalization of the re-
sults. Therefore, participants suggested that one of the most important areas of research in mental health should 
start with surveillance.  

“We need to know the prevalence rate for the most important mental disorders in Gaza Strip. This will help 
us a lot in conducting new studies. It will also help in knowing where to start and on what topics to focus 
on. It would be inefficient to conduct research on a topic that has low incidence and leaves other disorders 
that have much higher incidence rates.” 

3.2. Culture Sensitivity 
A great number of participants favored to start with the culture sensitivity and culture perception about mental 
health disorders. They mentioned that issues related to stigma and culture misconception about mental disorders 
are a priority for research in mental health disorders. Research in this area can help the public to accept the con-
cept of mental disorders and therefore, help in the treatment of people who suffer from such disorders. Other 
participants indicated that starting with research related to interventions in mental disorders would be of no ben-
efit if the community has a negative perception about mental health disorders. People here in Gaza Strip don’t 
accept mental illness and they would be ashamed if a family member suffered from a mental disorder. They 
would try to conceal the incidence and might not seek treatment.  

“If we started with interventions, what would the benefit of implementing those interventions be, as some 
people won’t accept the idea of psychological disorders and seek treatment? Therefore, starting with inter-
ventions might be useless. The stigma about psychological disorders is high in our community. I believe 
that we need to start assessing the level of stigma and how we can overcome this problem.” 

The subthemes that emerged under this theme included stigma, culture misconception, and socialization and 
psychopathology problems. 

3.3. Mental Health Interventions 
Other participants preferred to start with research related to interventions. Examples of interventions mentioned 
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in the discussion included: Wellness Recovery Action Plan (WRAP), behavioral and cognitive therapy, etc. Be-
sides conducting research related to direct treatment interventions, others suggested conducting research studies 
measuring the effectiveness and the impact of assessment for mental health and psychological interventions. In 
order to conduct such studies, participants mentioned that there should be a standardization of tools and methods 
for intervention and research instruments (i.e. standards to use international tools and instruments such as autism 
scale, depression scale, etc.). 

“I believe that the best start is to focus on interventions for psychological disorders because we need some-
thing practical to help this group of vulnerable people. 
In implementing research in the area of mental health, I believe that we need to get well developed interna-
tional instruments that have been already tested for validity and reliability. The lack of these instruments, I 
believe, is one of the barriers for conducting research in the area of mental health. I think that the best start 
for us is to contact international institutes and academic organizations that have good reputations in mental 
health research. Then we can translate those instruments into the Arabic language. I believe this will be a 
good start.” 

4. Discussion 
The result of this study identified the priority of research in the field of mental health aiming to reduce the bur-
den of mental disorders in Gaza Strip, Palestine. Participants achieved a consensus about main themes. Three 
main themes were identified by the participants. These themes were surveillance, culture sensitivity to issue of 
mental disorders, and related interventions. If the results of this study were followed thoroughly, it could be 
formative in establishing baseline knowledge for future research in the field of mental health in Gaza Strip.  

The results of this study are generally congruent with the results of other similar studies but do differ in parts. 
For example, participants of McAllister et al., [18] identified the following areas as priorities in mental health 
research: emotional well-being, service quality, accountability, family involvement and training and education 
of mental health professionals. Tomlinson et al. [23] reported that research in mental health policy was rated 
more important than research aiming to explore new interventions for mental disorders, such as drugs or tech-
nologies.  

In another study, Gregorio et al. [24] identified several topics as a priority for mental health research in Brazil. 
The most important priorities were identification and treatment of common mental disorders, determining the 
cost-effectiveness of psychotropic drugs, policies related to controlling the consumption of alcohol and drugs at 
the population level, and identification of barriers to the access to treatment. Jorm et al. [25] reported that re-
search on prevention and promotion, evaluation of mental health services, and psychological and social treat-
ments were rated by different stakeholders as the most important topics for research in mental health.  

Classifying interventions for mental health disorders was a common topic on the top lists of research in men-
tal health for different studies, including our study. What is strange is that the participants of this study did not 
classify topics that were classified in other studies as important for mental health research. For example, despite 
that the population of Gaza Strip is subject to different mental health disorders due to the political situation in 
the area, our participants did not include research in the area of prevention of mental health disorders as a prior-
ity. Although that the majority of primary care doctors and nurses had not received official in-service training 
related to mental health in the last five years [26], our study participants did not include training or education of 
mental health professionals as a priority for research in the field of mental health.  

Our participants rated the topic of surveillance as a priority for mental health research. This was not included 
in the literature as a priority. This could be related to the fact that the countries where these studies were con-
ducted had an already established system for reporting mental health disorders and have the statistics available 
for health researchers. Surveillance is defined as “the ongoing systematic collection, consolidation and analysis 
of data and the dissemination of this information to those who need it so that action may be taken. It can be seen 
as the compass that guides disease control activities and measures the impact of the system” ([27], p. 13). Since 
surveillance would be of high relevance to researchers; this would be an important topic to be addressed in 
mental health research. According to WHO, Department of Vaccines and Biologicals ([27], p. 13), the “purposes 
of disease surveillance include: 
- Predicting or detecting disease outbreaks with a view to investigation and containment; 
- Identifying high-risk populations and areas requiring special attention; 
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- Guiding disease eradication, elimination and control initiatives; 
- Identifying areas where the system performs poorly so that corrective measures can be taken; 
- Determining the burden of a disease on the health system and/or community in terms of incidence/prevalence 

or proportional morbidity/mortality.”  
Another issue that was mentioned as a high priority for research [18] [24] in mental health but was not ad-

dressed by the participants of this study is health policy related to mental health. In fact, there is absence of leg-
islation and officially approved policy in the Palestinian health care system related to mental health [26]. 

The researchers believe that research in mental health should focus on prevention and devising interventions 
for existing mental disorders at primary, secondary, and tertiary levels. Evaluation of availability and feasibility 
of existing mental health services, polices related to mental health, interventions related to decrease incidence of 
drug abuse, investigating barriers to mental health care are topics that might need to be addressed by mental 
health research.  

Finally, special attention should be paid to care for children and adolescents. The prevalence of mental health 
problems among children and adolescents was estimated to affect 10% - 36% of the children in the Eastern Me-
diterranean, which is significantly higher than the estimates among the same group in developed countries [28]. 
This would be important to the population of Palestine; knowing that children 15 years and younger constitute 
more than 40.8% of the population [29].  

5. Recommendations 
In order to enhance research in the field of mental health in Gaza Strip, Palestine, the authors make the follow-
ing recommendations. First, the authors recommend that heath education programs for physicians, nurses, and 
other health care professionals focus on primary and secondary levels of mental health disorders.  

Second, the authors believe that the media (TV, radio, newspaper, internet, etc.) can play a major role in mi-
nimizing culture sensitivity toward mental health disorders and help the public to accept people suffering from 
mental disorders. Therefore, the authors encourage mental health care professionals to become more involved in 
the media and participate in discussion and talk-shows. They can help educate the public as to the nature of 
mental health illness, its risk factors, their role toward the mentally ill, and how they can participate in their 
treatment. The authors believe that the more the public learns about mental health issues, the more they will ac-
cept it and the harder they will work to prevent it.  

Third, the authors believe that involving consumers of health care services in setting priorities for research in 
the area of mental health is very crucial. Therefore, they recommend involving patients and their families in fu-
ture studies. Finally, the authors would encourage health policy makers to pay more attention to mental health 
disorders and give it the same level of attention as physical disorders. 
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Abstract 
There are a limited number of studies on attitudes towards mental illness and mentally ill from 
Islamic countries even though Islam is the second largest of the religious beliefs in the world. An 
interesting element in Islamic teaching is the idea that mental illness as well as other ailments 
might be an effect of the will of Allah. This could imply that persons suffering from mental disord-
ers might be less stigmatized. The aim of this study was to determine the knowledge and attitudes 
towards mental illness in the city of Tehran, Iran. Eight hundred subjects, randomly chosen from 4 
districts of Tehran, responded to a modified version of a questionnaire developed by the World 
Psychiatric Association to reduce stigma because of schizophrenia. The self-completed question-
naire was delivered by 4 trained psychologists. The mean age of the sample was 37.5 years and 
53.3% being males. A majority agreed that mental illness could be treated outside the hospital 
(70%) and 74% thought that mentally ill “can work in regular jobs”. Almost half agreed that 
“mentally ill are a public nuisance” and that “mentally ill people are dangerous”. One quarter 
agreed that they “would be ashamed if people knew someone in the family who was diagnosed 
with mental illness”. Generally males seemed to be more accepting than women. Generally the 
level of negative attitudes in Tehran population is at the same level as in other countries and cul-
tures studied. Cultural beliefs and Islamic influence on attitudes towards mental illness and men-
tally ill need further studies. The result indicates a need for further actions to reduce the negative 
attitudes towards mentally ill in Tehran, Iran. 
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1. Introduction 
Mental illnesses are among the most stigmatizing conditions worldwide. The reasons for this are obvious. A 
common stereotype is that people with serious mental illness might behave peculiar and sometimes even frigh-
tening. The majority of persons suffering from mental disorders, however, do not behave in a conspicuous way. 
Instead, people with depression, anxiety disorders, and most persons suffering from psychotic disorders, are si-
lent and withdrawn. This and other stereotypes depend, in part, on the cultural context; what is perceived as a 
mental disorder, what is known, and what is believed about the background and the nature of different expres-
sions of mental distress. People who have a mental disorder tend to be discriminated against in several ways. 
They often withdraw from their family and society and they avoid asking for help. This increases the burden of 
illness both for the person with the disorder, but also for their families and friends. The costs for the society are 
enormous and at least partly a result of the stigma attached to mental disorders [1].  

There is a considerable amount of research on the nature of stigma because of mental illness and its conse-
quences. Most of these studies have been performed in western industrialized countries with more or less de-
veloped services for mentally ill [2]. However, mental disorders are also prevalent in low and middle income 
countries, many with traditional cultures, and the level of stigma is also high in these milieu [3] [4]. Much less is 
known about the attitudes towards people with a mental illness in other cultures. For example, there are a limited 
number of studies from Islamic countries even though Islam is the second largest of the religious belief systems 
in the world. An interesting element in Islamic teaching is the idea that mental illness as well as other ailments 
might be an effect of the will of God and not necessarily a punishment for sins [5]. This could imply that per-
sons suffering from mental disorders might be less stigmatized because their way of life and behavior might not 
be viewed as the result of personal defaults. In order to contribute to this small body of international literature, 
the aim of this study was to investigate public knowledge, attitudes, and practices towards mentally ill persons in 
Tehran, Iran. 

2. Methods 
The study was conducted in Tehran, the capital of Iran. Iran is an Islamic republic with strict adherence to Is-
lamic teaching and tradition. The majority belongs to the Shia direction of Islam. The educational level of the 
population in Tehran is rather high. There are quite a number of children and youngsters in the population mak-
ing the mean age low. The health care system in Tehran and Iran is well developed and there are a number of 
specialized services for psychiatric patients. Psychiatry is also included in the primary health care system [6]. 

According to the Tehran Municipality, Greater Tehran has almost 12 million inhabitants. The city of Tehran 
is divided into 22 districts and 112 sub-districts (Nahiyeh). There are also smaller sub-divisions such as “how-
zeh”/blocks. A multi-stage sampling method was used. We randomly selected 4 northern districts, 4 eastern dis-
tricts, 4 western districts, and 4 southern districts. Within each district, we randomly chose 4 blocks, and from 
each block, 50 inhabitants were selected starting from the southwest street of that block. One person over 15 
years old with reading and writing knowledge was randomly selected from each household (cointoss). A sample 
of 600 to 800 individuals was considered necessary for the study. A total of 800 individuals were collected.  

A modified version of a questionnaire developed for the World Psychiatric Association program to reduce 
stigma and discrimination because of Schizophrenia was used [7]. This modified version was developed by a 
research group in Nigeria headed by Professor Gureje [8]. We have used the questionnaire with permission from 
Professor Gureje in order to be able to compare our results. The original questionnaire was focused on know-
ledge of and attitudes to schizophrenia. This was modified by substituting “schizophrenia” with the term “men-
tal illness”. This modified questionnaire contains 6 socio-demographic questions, 11 questions regarding know-
ledge and attitudes, and 1 open ended question about cause of mental illness. More specific items related to 
schizophrenia were deleted. The questionnaire was translated into Persian, and back translated to English by 
Psychiatrists with good knowledge of English.  

The questionnaire was delivered by four trained psychologists (2 women and 2 men) from the university. The 
psychologists were present during data collection and assisted subjects to complete the questions, if needed. Da-
ta collection took place during mornings and afternoons on week days and holidays between April and Decem-
ber 2009 (Persian calendar 1388). 

The project was approved by the ethics committee of the Medical School of the Tehran University of Medical 
Sciences. The study was conducted in accordance with the Helsinki declaration on research ethics. Participation 
was voluntary and the responses anonymous. As well as obtaining permission from the ethics committee we ob-
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tained approval of the police, with their written consent to show participants. 

3. Results 
The study population is presented in Table 1. The mean age of the sample was 37.5 years (range 15 - 85 years) 
and 53.3% were males. With respect to educational level, the majority had 12 years or more of schooling. 

In Table 2 is shown perceived causes of mental illness. Nearly 80% indicated two or more alternatives as al-
cohol, drugs, stress and heredity. Twenty-one percent indicated only one possible cause. For example proposed 
1.3% the will of God as the single cause. 

A number of questions covered views about people with mental illness. In Table 3 are given the proportion  
 
Table 1. Socio-demographic background of the population.                                                             

 Males (%) N = 426 Females (%) N = 374 

Age 
<25 years 

26 - 45 years 
46 - 60 years 

>60 years 
Missing 

 
24.4 
38.7 
29.2 
7.7 
(0) 

 
24.5 
38.2 
34.0 
3.3 

 
Education 

<Diploma (<12 years) 
Diploma (12 years) 

>Diploma (>12 years) 
Missing 

 
23.0 
38.5 
38.5 
(0) 

 
23.8 
35.6 
40.6 

 
Marriage 

Single 
Ever married 

Missing 

 
40.4 
59.6 
(0) 

 
30.7 
69.3 

 
Occupation 
Employed 

Not in the labour market (unemployed; housewife, etc.) 
Missing 

 
74.4 
25.6 
(0) 

 
31.8 
68.2 

 

 
Table 2. Causes of mental illness in public view (N = 800).                                                             

 % 

Alcohol or drug 
Traumatic physical event or shock 

Psychological trauma 
Stress 

Genetics 
Physical abuse 

Evil spirits 
Environmental factors 

Will of God 
Brain disease 

22.6 
45.2 
39.6 
69.8 
26.4 
15.1 
5.6 

26.4 
5.6 

33.9 

 
Table 3. Views about people with mental illness.                                                                     

Public views on mental illness Tehran (%) (N = 800) Nigeria (%) (N = 2040) 
Do you think mental illness can be treated outside hospital? 70 45.0 

Do you think that people with mental illness tend to be mentally retarded? 21 91.5 

Do you think people with mental illness are a public nuisance? 45 95.2 

Do you think that people with mental illness can work in regular jobs? 74 25.5 

Do you think that people with mental illness are dangerous because of violent behavior? 52 96.5 
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endorsing the items and the figures from the Nigerian study [8] as a comparison. 
A majority of the Tehran subjects agreed that mental illness can be treated outside the hospital. A minority 

thought that people with a mental illness “tend to be mentally retarded”. Almost half, however, agreed that 
people with a mental illness “are a public nuisance”. A majority (74%) thought that people with a mental illness 
“can work in regular jobs”. Half agreed that people with a mental illness “are dangerous”. There are no signifi-
cant differences in responses as regards gender, age, education or marital status. 

Table 4 shows the proportion endorsing a number of questions on attitudes towards mentally ill persons. The 
responses in the Nigerian study are given as comparison. 

There is an obvious ambivalence in the responses. On one hand there is a rather positive view as concerns be-
ing friend, having a conversation or not being ashamed of having a mentally ill in the family. On the other hand 
40% report being upset working on the same job and 31% are unwilling to share room. The Nigerian sample 
however showed much more negative attitudes in all aspects covered. 

4. Discussion 
The concept of mental illness used in this study is ambiguous. “Mental illness” (Ravani) can mean a lot of things, 
from mild depression to severe schizophrenia. We have used this concept in order to be able to compare our re-
sults with results from studies in other countries and cultures that have used this approach. As “a substantial part 
of the public can not recognize specific mental disorders” [2], it is reasonable to use this broad concept of 
“mental illness”. As the questions in our questionnaire have been used in many studies over the years we have 
not made any attempt to assess the validity or reliability of the questions. 

In general the responses to the different questions on attitudes and knowledge are similar to those found in 
other studies from industrialized countries as well as low income countries, even though much less negative than 
in the Nigerian sample. This may be a result of the higher educational level in the Iranian group. The idea that 
mentally ill persons are dangerous seems to be a widely shared perception. In a Swedish study from 2003, for 
example, 51% agreed that “most people with mental disorders commit violent acts more than others”. This 
number was even higher than in a study performed in 1976 [9]. Almost half of the population also agreed to the 
statement that people with a mental illness are a “public nuisance”. On the other hand people were more positive 
to the idea that mentally ill can be treated outside hospital (70%) and that people with a mental illness “can work 
in regular jobs” (74%). In a study on public attitudes among Qatari and other Arab expatriates, 53.5% agreed 
that mentally ill are dangerous whereas only 33.6% thought that mentally ill could work in regular jobs [10]. 

Angermeyer and Dietrich conclude in their review on public attitudes that “we are still far from evidence- 
based anti-stigma programs” [2]. However Mansouri et al. in a review on the effect of education on attitudes and 
knowledge of mental health in different settings in Iran conclude that there is evidence of improved knowledge 
and attitudes of the population after intervention programs [11]. 

The idea that social stigma might be less prevalent in Islamic societies than in modern western societies is not 
necessarily supported by this study. 

5. Conclusion 
In conclusion, the level of negative attitudes in this Tehran population is at the same level as in other countries  
 
Table 4. Attitudes towards persons with a mental illness.                                                             

Public attitude towards mental illness Tehran (%) (N = 800) Nigeria (%) (N = 2040) 

Would you be afraid to have a conversation with him/her? 17 82.7 

Would you be upset or disturbed about working on the same job? 40 78.1 

Do you think it is possible to maintain a friendship with such a person? 68 16.9 

Would you be unwilling to share a room with her/him? 31 81.2 

Would you be ashamed if people knew someone in your family been diagnosed with 
mental illness? 24 82.9 

Would you marry someone with a mental illness? 12 3.4 
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and cultures studied. However compared to Nigeria there seems to be a lower level of stigmatization towards 
mentally ill persons, which is reasonably a consequence of a higher educational level in Iran. There are reasons 
to think about anti-stigma activities also in Tehran and possibly Iran in general. However, this approach must 
not just be a single project—it is necessary to have a continuous character. The question whether Islam has a 
more positive impact on attitudes towards mental illness and mentally ill, needs further studies.  
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Abstract 
Introduction: Since the Australian Government introduced the “Better Access to Mental Health 
Services” program in 2006, psychiatrists, psychologists and general practitioners (GPs) have be-
come increasingly involved in service provision for people seeking help with mental health prob-
lems. The aim of this research was to a) explore psychologists’ perceptions of difficult to treat de-
pression (DTTD) and b) explore what they thought about the GPs’ role in managing these patient 
given that most patients are referred to psychologist by GPs. Methods: A previously developed 
semi-structured interview schedule comprising six questions was used. Seven psychologists par-
ticipated in a focus group held in Melbourne. Data were analysed using the framework method. 
Findings, including Discussion: While psychologists understood the term DTTD it was suggested 
that using different terms may limit understanding between health professionals. Rather than di-
agnosing, psychologists were more likely to conduct further assessment contextually to confirm 
GPs’ diagnosis. Communication with GPs was important, particularly when managing “long-term” 
and suicidal patients. Management included cognitive and behavioural interventions and refer-
ring to other mental health services, psychiatrists and/or other allied health professionals. Refer-
ral to psychiatrists could be difficult because of limited availability and for some patients, prohibi-
tive costs. Although psychologists discussed non-pharmacological and/or complementary treat-
ment options with patients, they were more likely to rely on GPs to discuss/prescribe these op-
tions. Conclusion: While generalisability may be limited, this study is the first to document some 
understanding of psychologists perceptions of DTTD and the importance of GPs and other health 
professionals’ role in managing this patient cohort. 

 
Keywords 
GPs’ Role, Difficult-to-Treat-Depression 

 

 

 

*Corresponding author. 

http://www.scirp.org/journal/ojpsych
http://dx.doi.org/10.4236/ojpsych.2015.51005
http://dx.doi.org/10.4236/ojpsych.2015.51005
http://www.scirp.org
mailto:kay.jones@monash.edu
http://creativecommons.org/licenses/by/4.0/


K. M. Jones, L. Piterman 
 

 
32 

1. Introduction 
Mental health and mental illnesses are determined by multiple and interacting social, psychological and biologi-
cal factors [1]. Since 1992, the Australian Government has introduced several initiatives focussing on mental 
health [2] [3], including the “Better Access to Mental Health Services Psychiatrists, Psychologists and General 
Practitioners” (including the access to allied psychological services (ATAPS) component [4] [5]) through the 
Australian government Medicare benefits schedule (MBS) initiative in November 2006 [6]-[8]. During the first 
full year of better access (2006-2007), expenditure was $583 million; by 2010-2011, the overall MBS mental 
health specific expenditure figure rose to $852 million, accounting for 35% of overall Australian government 
mental health spending, and during that period, the percentage of the population receiving MBS funded services 
rose from 3.1% to 6.9% [2] [9]. 

These reforms resulted in a change in service provision with a greater emphasis on care within the community 
rather than institutions and/or hospitals [10]. In 1992-1993, services provided by psychiatrists and general prac-
titioners (GPs) accounted for all of the Australian government funded MBS expenditure on mental health ser-
vices [2]. By 2011-2012, psychologists were providing the largest proportion of MBS subsidised services 
(43.5%); GPs were providing 27.7% of the services, which were mainly for the provision of GP mental health 
treatment items [11].  

In Australia, for the majority of people seeking help with mental health problems, the first point of contact is 
the GP [12]. In 2011-2012, an estimated 12.1% of GP encounters were mental health-related and of these, over 
one third (34%) were for depression—the most commonly managed problem by a GP in a mental health-related 
encounter [13]. Thus GPs are heavily involved in managing patients diagnosed with depression [3]. 

While evidence suggests that the uptake of the better access initiative has been high [3] and there has been an 
increased appreciation by health professionals of each other’s role [6] [14], access to psychological services re-
mains an issue, particularly in the private sector where services are often beyond the financial reach of many pa-
tients despite the Medicare subsidy [12]. Also noted as a concern was communication between health profes-
sionals; some GPs felt that communication was not always optimal, indicating they felt they don’t receive suffi-
cient feedback about patients’ progress [6].  

In 2011-2012, there were an estimated 1858 (full-time-equivalent) registered psychologists practising [15] in 
Australian states and territories. Specialisations in psychology include clinical, community, counselling, educa-
tional and development, organisational, neuropsychology and health psychology; all require additional post- 
graduate study and training [12] [16]. The public sector is a major employer of psychologists who consult with 
individuals and groups, assess psychological disorders, and administer treatment programs such as focussed 
psychological strategies and psychological therapy services [11] [12].  

A search of the literature found a study published in 2004 describing the benefits of a collaborative model of 
mental health care involving GPs and clinical psychologists for patients with common mental disorders who 
sought help via primary care health providers [17]. Another, published in 2012 compared the better access ini-
tiative with the better outcomes in mental health care initiative and reported an enormous increase in access to 
primary care management of depression, although advantaged major city patients gained most [3]. Similarly, 
Australian government publications describe outcomes of the various initiatives; a report published in 2011 
evaluating the better access initiative found, among other things that outcome and cost for consumers seen by 
psychologists suggested that the initiative was providing good value for money [6]. The National Mental Health 
Report 2013 described various aspects of the progress of mental health reforms in Australia including the dou-
bling of funding in the 2011-2012 federal budget for the ATAPS [4] [5] component of the better access initiative 
[2] [8]. But, no literature could be found that described psychologist’s perceptions and/or experiences of man-
aging patients diagnosed with difficult-to-treat depression (DTTD) or their relationship with GPs who referred 
these patients to them.  

Thus the absence of literature suggests the importance of conducting exploratory work to gain an understand-
ing of psychologists’ perceptions, and at the same time, adding to the exploration of GPs’ [18], GP trainees’ [19] 
and psychiatry registrars’ [20] experiences as previously described by the authors.  

The aims of this research were a) to explore psychologists’ perceptions of DTTD and b) to explore what they 
think about the GPs’ role in managing patients diagnosed with DTTD.  

2. Methods 
As the DSMV [21] does not provide a clear definition for diagnosing and/or managing DTTD, this paper uses 
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the description of DTTD as “most often conceptualized in terms of repeated failures to ameliorate depressive 
symptoms” [22].  

2.1. Sample Recruitment 
A convenience sample was recruited via an email forwarded to psychologists with links to the Monash Medical 
Centre, a public hospital in Melbourne, Australia. When potential participants responded and agreed to partici-
pate, they provided their contact details (email) to the research team for the purpose of the research team advis-
ing time, date and venue for the focus group [23] [24].  

2.2. Data Collection and Analysis 
A semi-structured interview schedule comprising six headings was used; this schedule was previously developed 
and used when interviewing and/or conducting focus groups with GPs [18], GP trainees [19] and psychiatry 
registrars [20] (Table 1). 

All data were collected in Melbourne; a focus group was held with seven psychologists (five females, two 
males) which lasted approximately one-and-a-half-hours, was audio-taped and transcribed verbatim. At the time 
of the focus group, all described themselves as clinical psychologists with experience in both the public (includ-
ing hospitals) and private sector. No other demographic data were collected. 

Data were analysed using the framework method [26] to understand participants’ perspectives. Data were 
analysed manually and independently by the investigators. When there was a difference of opinion, the issues 
were discussed and agreement reached [26]. Findings, including discussion are reported under the interview 
schedule’s six headings. Comments are reported as P1-P7. 

Ethics approval to conduct the study was obtained from Monash University Human Research Ethics Commit-
tee (MUHREC).  

3. Findings and Discussion  
Findings and discussion are reported under the interview schedule’s six sub-headings. 

Question 1: Understanding of the term difficult-to-treat depression (DTTD). 
Whilst GPs’ understanding of the term DTTD varied [18], all psychologists had a clear understanding of 

DTTD, describing DTTD as certainly more than uncomplicated depression, but may be difficult to treat for a 
range of reasons including that health professionals may not be able to engage the person in any level of respon-
siveness in self-management, and/or there may be co-morbid problems. In addition, it was suggested that terms 
other than DTTD may be used by health professionals to describe a particular patient’s diagnosis, thus there may 
not be clear understanding between health professionals of the meaning of DTTD. One participant suggested 
that to understand the term, the patient and/or the problem: 
 
Table 1. Interview schedule.                                                                                    

1. What is your understanding of the term difficult-to-treat-depression (DTTD)? 

2. What is your understanding of other terms; viz: treatment-resistant depression (TResD) treatment-refractory depression (TRefD),  
treatment-resistant major depressive disorder (TRMDD) and major depressive disorder (MDD)? 

3. What are your experiences of diagnosing DTTD? 

4. What are your experiences of managing DTTD? 

5. Does your management of these patients include: 

a. using an illness management model or a chronic illness model [25]; 

b. communication with GPs; 

c. referring the patient to other allied health professionals; and 

d. suggesting/prescribing other non-pharmacological and/or complementary treatment? 

6. If “no” to any of Question 5, have you ever considered using any of these options/other comments? 
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We start with an assessment, actually working out what were the presenting problems. (P1) 
I think there’s also an element that you aren’t able to engage the person in any level of responsiveness in 
self-management or anything like that, minimum insight. (P7) 
 

Question 2: What is your understanding of other terms viz: treatment-resistant depression, treatment- 
refractory depression, treatment-resistant major depressive disorder, and major depressive disorder 
(MDD)? 

There was agreement that the terms could be used inter-changeably, thus may have different meanings for 
health professionals and/or patients. It was also suggested that different terms may be tied to medical expecta-
tion and/or medication (P7):  
 
If the GP has tried different medication from their viewpoint, the patient may be treatment resistant, but then we 
look at the psychological side, this is where the psychologist could be certainly enhancing the biological side. 
(P2) 
There could also be other co-morbid problems that are going as well, personality traits, abuse, family issues. 
(P5) 
 

The variance of psychologists’ understanding of the terms when compared to the GPs’ [18] and GP trainees’ 
[19] understanding, may reflect the difference in emphasis of the professional roles and training.  

Question 3: What are your experiences of diagnosing DTTD?  
Whilst all GPs had diagnosed patients with DTTD, similar to GP trainees and psychiatrist registrars, psy-

chologists’ experiences varied. The majority of psychologists agreed that if a client was referred with a diagno-
sis of DTTD, then they would not spend time confirming the diagnosis or otherwise (P3), rather, would do a 
further assessment contextually. One suggested starting a discussion about personality issues to check if that was 
the overriding or prime problem and that their [patient’s] low mood was sort of secondary to a different problem 
rather than being the primary issue (P1). Another suggestion was that if they [the psychologists] were unsure of 
the diagnosis as indicated in the referral provided, they would take the query back to the referring GP, particu-
larly to check whether different medication had been tried (P3). 

Whilst there was agreement that a change in medication may be helpful for some patients because some re-
spond to some medications and not to others (P1), no-one would change medication, rather, the matter would be 
referred back to the referring GP: 
 
My impression is that where a psychologist can particularly add value is getting the persons perspective of 
what’s going on, not just the illness, how they actually live it, experience it and how it impacts on their daily level 
of functioning would be of particular interest. (P2) 
Is the GP monitoring medication, risk, and has suicidal ideation increased as a result of being on medication? 
(P4) 
 

The last comment moved the discussion from medication changes to unanticipated suicide. Whilst all had 
heard of another health professional having to deal with a suicide, no one in this group had that experience, but 
two had dealt with uncompleted attempts (P1, P2). In addition to dealing with uncompleted attempts, several 
GPs had dealt with completed suicide [18]. Concern was expressed regarding whether the GP was monitoring 
risk (P6) and whether any subsequent emerging legal issues may emerge, particularly for the health profession-
als involved with the client. 

Question 4: What are your experiences of managing DTTD? 
All started managing the patient with an assessment to work out what the presenting problems were by look-

ing at the psychological aspects. In a hospital, the psychologist tends to use more of a clinical interview rather 
than a checklist, but when there is a workcover claim, or the patient is in the private health system, there are re-
quirements for the psychologist to use outcome measures such as K10 or BECK [11] [12] and document out-
come measures at timelines (P3, P5, P7). The process includes focussing on self-care quality of life aspects and 
working in the framework of negotiating tasks, monitoring how the patient is progressing, utilising mood boost-
ing strategies, discussing the role of exercise, sleep and the social context (P2). Management includes using 
CBT-based cognitive and behavioural interventions, psycho-education and/or interpersonal therapy [4] [5]. All 
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agreed that the meaning and purpose of life changed with age, gender and cultural expectations. 
As part of management, psychologists and GPs [18] commented on the difficulty when endeavouring to in-

volve other services in managing patients with chronic depression that isn’t changing. Various reasons were 
mentioned including that these patients don’t meet the threshold for adult mental health services (P6) and that 
endeavours to find private psychiatrists are often limited by the financial concerns of the patient [19]. All agreed 
there is a proportion of patients who can’t afford services provided by psychologists and psychiatrists when 
bulk-billing is not available [12]. As at March 2012, Medicare rebates were available for maximum of ten visits 
per calendar year and an additional six mental health services under “exceptional circumstances” [7]:  
 
In primary health there’s always a query around bulk billing psychologists and psychiatrists—there’s a financial 
cost that a proportion of people just can’t afford. (P3) 
There’s a lot of factors that keep them unwell because that’s how they see themselves, there’s an unconscious 
motivation to stay well, if that makes sense. (P1) 
I have some experience where the client was referred to other services and it wasn’t necessarily good outcome 
for the client; that’s very disappointing as well. (P7) 
 

Question 5: Does your management of these patients include: a) using an illness management model 
[25]; b) communication with GPs; c) referring to allied health professionals, and/or; d) suggesting/pre- 
scribing non-pharmacological and/or complementary treatment? 

a) Using an illness management model  
Along with GP trainees [19] and psychiatry registrars [20], these psychologists had not heard of the Wagner 

illness model [25]. However, the psychologists had heard of and used various tools including the K10 and 
BECK, and a range of interventions including CBT-based cognitive and behavioural interventions, psycho- 
education, and interpersonal therapy to reduce distress and enhance and promote emotional wellbeing [4] [5] [8]. 

b) Communication with GPs 
General consensus was that, generally, people are now more willing to acknowledge and address mental 

health issues and seek help, initially from GPs. All participants had communicated with GPs and agreed with the 
GPs comments that navigating the various aspects of the mental health system could be difficult. This some-
times resulted in GPs using mental health treatment items [11] to refer patients to psychologists and/or other 
primary mental health services [18]. Psychologists found that, for them, referring an adult to primary mental 
health services can mean being on the phone for quite some time (P1); thus it can be tricky for GPs because they 
have so little time (P5). Community health was described as a “last remaining resort” for patients who have gone 
through the whole system, have seen many GPs and may end up with “a concoction of stuff”, and no one is suf-
ficiently knowledgeable about those patients (P7):  
 
I seriously think, as people working within the system, navigating the system is incredibly difficult, particularly 
for someone not functioning; they need as much help as they can get. (P5) 
I tend to write to the GP to refer in a specific way because that’s what they need to access the service. (P6) 
Sometimes GP’s won’t know any more than you about the system, or you would know more about mental health 
services. (P4) 
Some GPs I know find it increasingly hard to manage people who are very chronically mentally unwell because 
they don’t have the time to sit down and do more counseling based sessions. (P1) 
 

One psychologist had worked in the country in a large rural centre and like the GPs who worked in rural Aus-
tralia, found it “tough” to get services, albeit mental health support is more accessible in recent years because of 
the Medicare rebates and psychologists and social workers working in the community (P4).  

c) Referring to other allied health professionals 
Referring to other allied health professionals was limited, but it was generally agreed that it was difficult 

when referring to a multi-disciplinary team because “no one works on the same day” (P1): 
 
If you’re in the hospital system you can probably run by the GP, but if you need someone who’s more down the 
psychiatry line, you can’t get everyone together in the same way. If you need the psychiatrist, the GP and psy-
chologist together you rarely can do that. (P5)  
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Challenges were also experienced when endeavouring to deal with a crisis using the Crisis Assessment Team 
(CAT): 
 
I’ve had people swearing that you can’t get the CAT team to go and see somebody or make phone calls. (P2) 
The CAT team goes out in the area where I work until 10 pm, and then people go to the emergency department 
of the local hospital for the night shift workers to assess. (P3) 
 

Whilst referral patterns differed between groups, general consensus was that, regardless of availability of re-
sources or cost, the relationship between the patient and professional was particularly important [18]-[20].  

d) Suggesting/prescribing non-pharmacological and/or complementary treatment 
According to the Australian Psychological Society, psychologists spearheaded the development/use of non- 

pharmacological treatments [12]. Around half of the cohort had recommended exercise including yoga and Pi-
lates. All agreed they would ask about these alternate options such as St John’s Wort during the assessment 
process because of significant interactions with drugs:  
 
We hope that they’ve [patients] discussed that with the GP or the GP has discussed it. (P5) 
They [patients] don’t always talk about it because they don’t consider it being medication. (P6) 
 

Similarly, GPs felt that non-pharmacological, complementary and/or lifestyle options have a role in managing 
DTTD [18] regardless of whether the GP suggested, or patients independently explored options [19].  

Question 6: If no to any of Question 5, have you ever considered using any of those options/other com-
ments? 

The discussion concluded by returning to the importance of “knowing the system” and any subsequent impact 
on health professionals and patients: most participants felt the referral process is difficult and “you have to be 
pretty assertive and then that can be misinterpreted” (P3). Some services have criteria which are understandable, 
but there is also the stigmatising issue:  
 
Stigmatizing is still a problem, possibly in response to the psychotic patient; it’s about containment whether in 
the community in-patient unit and medication, and requiring more time than is available. (P6) 
 

Making referrals for someone with difficult to treat depression, was described as more difficult if the person’s 
not particularly receptive to accepting service: 
 
That still happens; it’s nothing to do with need. (P6) 

4. Conclusions 
This paper is the first to contribute to understanding psychologists’ perceptions of DTTD and at the same time, 
adding to the exploration of GPs [18], GP trainees [19] and psychiatry registrars’ [20] experiences. 

These psychologists demonstrated a clear understanding of DTTD, insight into various terms and their pro-
fessional role and relationship with GPs in diagnosing and managing patients diagnosed with DTTD. Although 
the Australian government’s initiatives had improved access to psychologists, particularly via GP referrals, con-
cerns were expressed about the difficulty GPs and psychologists experienced when endeavouring to access ser-
vices and also the cost of services for those who were unable to access services via Medicare funding options.  

Opinion on communication varied; while referrals were made by GPs to psychologists as part of the diagnosis 
and management process, these referrals could be hampered initially by limited access/availability of psycholo-
gists and other health professionals, then, during the management process when these health professionals en-
deavoured to hold multi-disciplinary team discussions. After-hours services such as Crisis Assessment Teams 
were also described as difficult to access, resulting in people who were mentally unwell having to attend already 
overloaded emergency department in local hospitals.  

While the generalisability of this study may be limited because of the small number of participants who were 
all from metropolitan Melbourne, this study is the first to contribute to the literature about psychologists’ ex-
periences and perceptions of DTTD, what psychologists think about the GPs’ role in managing patients with this 



K. M. Jones, L. Piterman 
 

 
37 

diagnosis and drawing some comparisons between the various health professionals’ experience in diagnosing 
and managing with DTTD. 
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Abstract 
Introduction: Different studies reported the strong relationship between cerebrovascular changes 
(CVC) and depression. Moreover, many researchers tried to correlate between the pathogenesis 
and location of the CVC and severity of depression. Methods: In this study we looked for the possi-
bility of presence of CVC in patients with an age ranging from 60 - 75 years, presented to psychia-
tric clinics and hospitals in Hail, Saudi Arabia and diagnosed for the first time with depression. All 
patients have been diagnosed neither with cerebral attacks (CA) nor with depression. A cross sec-
tional study was done on 149 patients. Hamilton rating scale (HRS) for depression was used to 
evaluate the severity of depression before staring any treatment. National institutes of health 
stroke scale (NIHSS) was applied for all the patients to exclude any possibility of CA. Brain CT was 
done to all patients to detect an evidence of CVC. Results: According to the CT findings, the patients 
were divided into four groups: Group 1 with normal CT findings; Group 2 with ischemic changes; 
Group 3 with single lacunar infraction; and Group 4 with multiple lacunar infarctions. After ana-
lyzing the results and correlating the severity of depression and CT findings in the four different 
groups we found significance in the correlation between severity of depression and the presence 
of minor strokes. Conclusions: A first episode of depression in older adult patients may indicate 
the presence of minor or silent stroke or CA. 
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1. Introduction 
For many years researchers tried to explore the relation between cerebro-vascular changes (CVC) and depres-
sion. Different studies reported the strong relationship between the two. Theories were proposed to explain this 
relationship, especially in elder population [1]. Some researchers concluded that depression was a psychological 
reaction to the clinical consequences of stroke [2]. Depressive symptoms could be a reaction to certain patterns 
of cognitive and functional impairment resulting from CVC, and depend on the size of the lesion [3]. Other stu-
dies suggested that post stroke depression (PSD) was determined by chronic accumulation of both macrovascu-
lar and microvascualr lesions [4], or disturbance of certain circuits and neurotransmitters in the brain [5]. On the 
other hand, a recent prospective longitudinal study highlighted depression as a risk factor for stroke in middle 
aged women [6]. Accumulating data from several studies and meta-analyses demonstrated this controversial re-
lationship between depression and CVC [1] [5] [7]. Hence, many studies are still needed in order to identify the 
most likely causal relation, pathogenesis and further clinical implications. We tried in this study to detect the 
possibility of presence of CVC in older adults diagnosed for the first time with depression. 

2. Methodology  
A cross sectional study was done on 149 older adults reviewed in Hail mental health hospital outpatient clinics 
and private psychiatric clinic in Hail over six months who accepted investigations and allowed use of the results 
in research. Patients included were ≥60 years old and presented with first episode of depression. Patients with 
past or recent history of cerebral attacks (CA) were excluded. 

Hamilton rating scale for depression (HAM-D), 17-item version: was used to evaluate the severity of depres-
sion before starting any treatment. National institutes of health stroke scale (NIHSS), was applied for all the pa-
tients on first presentation to exclude any possibility of neurological deficit due to CA. Moreover, brain CT was 
done to all patients to detect any evidence of CVC. The data was analyzed using SPSS-17. One way ANOVA 
with post Hoc test (Bonferroni) was used to compare mean scores of HAM-D in different groups. P value ≤ 0.05 
was considered significant.  

3. Results 
149 candidates participated in the study, 42 females (28.2%) and 107 males (71.8%). Their age was ranging 
from 60 to 77 years old; mean = 66.32 years. 

HAM-D scores were found to be ranging from 15 - 28, mean ± standard deviation (M ± SD) = 20.45 ± 2.722. 
Moderate depression represented 15.4% of the sample’s results (23 patients), severe depression 59.1% (88 pa-
tients) and very severe depression 25.5% (38 patients). The candidates were then divided into four groups ac-
cording to brain CT findings depending on presence of CVC. We found that 50 patients had normal CT (33.6% 
of sample), 31 patients had single infarction (20.8% of sample), 29 patients had multiple infarctions (19.5% of 
sample), and 39 patients had ischemic changes only (26.2% of sample).  

The CVC were distributed on the right side in 18 patients (12.1%), left side in 19 patients (12.8%), and bila-
terally in 62 patients (41.6%). Lesions were found to be sub-cortical in 21 patients (14.1%), cortical in 28 pa-
tients (18.8%), and cortical-sub-cortical in 50 patients (33.6%). 

HAM-D score means were compared among cases with single (M ± SD = 19.97 ± 1.871), multiple infarctions 
(23.10 ± 2.76), ischemic changes only (20.38 ± 2.48) and normal Brain CT (19.26 ± 2.32). A statistically signif-
icant difference was found (P = 0.001), with Post Hoc test Bonferroni, the group with multiple infarctions was 
significantly statistically different from the other groups; P = 0.001 (Figure 1).  

The sample was divided according to the site of infarction to normal (19.26 ± 2.319), cortical (20.89 ± 2.23), 
sub-cortical (19.33 ± 1.85), and cortical-sub-cortical (21.86 ± 2.96) groups. One way ANOVA showed statisti-
cally significant difference among the groups regarding the means of HAM-D scores; P = 0.001. The main dif-
ference as detected by Post Hoc Bonferroni method it was found to be between cortical-sub-cortical group and 
the normal group; P = 0.001 and the sub-cortical group; P = 0.001. Besides, between Cortical and normal groups; 
P = 0.036 (Figure 2). 

Regarding the side of CVC, one way ANOVA showed statistically significant difference in HAM-D scores 
among groups; P = 0.001. Post Hoc test (Bonferroni) was done and the only difference was found to be between 
bilateral CVC (21.32 ± 2.89) and normal group (19.26 ± 2.32); P = 0.001 (Figure 3). No statistically significant  
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Figure 1. HAM-D score in relation to the number of Brain CT lesions. Where 
n = number of cases in each group, the range of scores, means and statistical-
ly significant difference as calculated by post Hoc test; Bonferroni (P = 
0.001***).                                                            

 

 
Figure 2. HAM-D score in relation to the site of CVC in Brain CT. Where n 
= number of cases in each group, the range of scores, means and statistically 
significant difference as calculated by post Hoc test; Bonferroni (P = 0.001***, 
P = 0.036*).                                                            

 
deference was found in HAM-D scores between right (20.39 ± 2.36) and left side (20.79 ± 2.46) changes; P = 
0.64. Also, no significant difference was found between left and bilateral groups; P = 0.435. 

4. Discussion  
As shown in results, the patients with multiple CVC showed the highest scores in HAM-D. That would agree 
with previous research which suggested that depression would be a consequence of cumulative CVC rather than 
single lesion [4]. It was also found that the cortical-sub-cortical groups of lesions were associated with highest 
HAM-D scores which indicate the role of combined lesions in depressive symptoms compared to the white mat-
ter or sub-cortical lesions. These results could add to the controversial results of previous studies which found 
sub cortical lesions to be a higher risk for depression [5]. Regarding the side of lesion, we found no significant 
difference between right and left hemispheres, these results correspond to the results of the meta-analysis by 
Carson [8] who found no relation between the side of lesion and severity of depression. The difference between 
bilateral brain lesions and other groups could be related to the multiplicity and accumulation of CVC [4] rather 
than its side. The presence of CVC in 66.4% of our sample would raise the question whether depression is an  
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Figure 3. HAM-D score in relation to the site of CVC in Brain CT. Where n 
= number of cases in each group, the range of scores, means and statistically 
significant difference as calculated by post Hoc test; Bonferroni (P = 
0.001***).                                                         

 
early presentation of CVC in older adults and the importance of brain imaging in this population as a routine in-
vestigation.  

5. Conclusion 
A first episode of depression in older adult patients may indicate the presence of minor or silent stroke or CA. 
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Abstract 
A lot of individuals trying to find therapy regarding substance use with ailments are generally 
cigarette smokers, yet smoking cessation will be not often resolved throughout therapy. Complet-
ing expose smoking-related depiction is connected with drug abuse therapy individuals across 
therapy moralities which may be useful to the actual improvement connected with tailored ther-
apy approaches. This specific paper applied any pack connected with self-report equipment for 
person to assess cigarettes with stop, which makes an attempt, smoking expertise as well as beha-
vior, method services, as well as fascination with giving up between smoking individuals signed up 
for opioid replacing treatments (ORT) vs. non-opioid replacing (non-ORT). ORT weighed against 
non-ORT members who smoked cigarettes much more extent had larger cigarettes dependency, as 
well as promoted larger experience of smoking cessation services on therapy programs. Good be-
havior in direction of cessation throughout therapy was being found within the two groupings. 
These data determine many possible scientific goals, especially such as confidence in abstaining as 
well as behavior toward cessation pharmacotherapy which might be resolved simply by drug 
abuse therapy centers. 
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1. Introduction 
The prevalence regarding that smoking cigarettes making use of amid drug abuse end premature ejaculation 
enrollees may be proved to be exceptionally substantial together with several research representing amounts re-
garding 75% - 97% [1]-[5]. This smoking can be significantly more than costs in the common people, which is 
about 19.3% in USA [6]. Those people enrolled in drug abuse treatment are more inclined to perish on account 
of smoking-related ailments than problems from other major substance of preference [7]-[9], even with substan-
tial costs regarding smoking cigarettes within drug abuse treatment patients, and also the well-known health 
risks regarding smoking cigarettes, generally not really dealt with within treatment centers. Study research used 
over treatment controls possesses documented estimations regarding smoking cigarettes cessation products and 
services recommended within 18% in order to 41% regarding programs [10]-[12]. 

Substantial costs regarding smoking cigarettes along with smoking-related condition amid patients receiving 
treatment pertaining to element making use of disorders offers encouraged number of expresses along with na-
tional corporations in order to really encourage the progress smoking cigarettes cessation surgery pertaining to 
these kind of patients [13] [14]. That’s in keeping with the advice on cigarette use along with dependence medi-
cal process suggestions [15]. This process is supported by means of research suggesting which smoking ciga-
rettes cessation surgery in course of drug abuse treatment don’t risk and might possibly enrich long-term absti-
nence from medicines along with alcohol [16]-[21]. For example, amid patients received treatment pertaining to 
element making use of disorders, smoking cigarettes abstinence right at end initial calendar year regarding 
treatment seemed to be the most powerful predictor regarding abstinence from illicit substance making use of at 
9-year follow-up [21], as well as meta-analysis regarding smoking cigarettes cessation within element abusers 
documented new 25% increased chances of long term substance abstinence amid patients who in addition 
achieved smoking cigarettes cessation [19]. Drug abuse treatment centers in addition manage to produce smok-
ing cigarettes cessation resources. Affected individuals generally attend the clinic generally along with pertain-
ing to expanded periods of time, which gives an original possibility to consistently keep an eye on smoking cig-
arettes, adjust smoking cigarettes cessation strategies while essential, along with generally putting into action 
protracted cessation intervention. 

Understanding smoking cigarettes features and also cessation requirements regarding individuals receiving 
substance abuse treatment is crucial in regard to developing cessation providers straight into hospitals. Cigarette 
smoking and also cessation sources are already well-characterized amongst substance abuse treatment individu-
als receiving methadone upkeep. Approximately 92% of methadone-maintained patients smoke cigarettes [4] 
[22]-[24] 70% - 80% report pursuit inside laying off smoking cigarettes, 68% - 75% get attempted to quitting at 
least once, and also 75% report readiness in order to participate in any smoking cigarettes cessation treatment in 
event, one particular ended up being provided [4] [22] [24] [27]. Repeated use of healthcare personnel inside 
methadone hospitals has additionally already been associated with increased option of smoking cigarettes cessa-
tion sources [10] and even more friendly use of nicotine replacement therapy [28]. Nonetheless, many reports 
get documented that opioid agonists enhance the reinforcing consequences regarding tobacco [29]-[33], which 
implies which opioid-dependent individuals with extended use often have different smoking cigarettes profiles 
or perhaps who are receiving opioid replacement therapy (ORT) such as methadone or perhaps buprenorphine 
upkeep than those with non-opioid material use. As a result, most of these data would possibly not generalize in 
order to non-opioid maintained individuals, and also there exists dearth regarding present reports open to cha-
racterize smoking cigarettes and also fascination with laying off amongst basic substance abuse treatment indi-
viduals. More, fascination with distinct smoking cigarettes cessation merchandise hasn’t been well-characterized 
inside both inhabitants. Ultimately, despite the fact that an up to date evaluation documented which smoking 
cigarettes offer normally lower inside ORT and also non-opioid replacement therapy (non-ORT) individuals 
over time [2], in keeping with downhill smoking cigarettes developments apparent inside the basic inhabitants, 
the outcomes wouldn’t target the precise smoking cigarettes features and also fascination with laying off that 
may persuade substance abuse treatment hospitals to supply smoking cigarettes cessation sources with their in-
dividuals. 

The purposes of the current study were to characterize the smoking profile of substance abuse treatment pa-
tients receiving either ORT or non-ORT treatment services and to identify any potential differences among these 
patients, which may then inform smoking cessation treatment strategies. Group facts, smoking cigarettes fea-
tures, fascination with laying off (and inside the application of distinct cessation products), perceived option of 



R. Nooripour et al. 
 

 
45 

cessation providers offered by their particular substance abuse treatment plan, and also beliefs in regard to no 
matter whether smoking cigarettes sources need to be available throughout substance abuse treatment ended up 
being surveyed. 

2. Methods 
2.1. Participants 
Participants (N = 266) were employed through 8 substance abuse treatment hospitals inside the Tehran City via 
published fliers inside center locations, referral marketing, and also center personnel. Recruitment was held be-
tween September regarding 2013 and also June regarding 2014. Like smoking aficionado wasn’t needed for 
study contribution. The one criterion with regard to contribution ended up age much older than 20 years and also 
at this time enrolled in substance abuse treatment (for just about any period of time). Ten individuals didn’t offer 
home elevators their particular drugs status (methadone, buprenorphine, or perhaps neither) and also ended up 
ruled out on the data established. One of many staying 258 individuals, 203 (78.7%) ended up present smokers 
by self-report, having increased percentage regarding smokers determined inside ORT (85% in comparison with 
74% in the non-ORT center sample; r = 0.01). Questionnaires ended up determined and also contribution was 
totally non-reflex. Achievement in the customer survey served as permission. 

2.2. Study Setting  
Many study sites ended up substance abuse treatment suppliers. Sites different inside the form and also breadth 
regarding substance abuse treatment sources supplied, with number of study sites delivering opioid replacement 
therapy solely (n = 3 sites), a number of delivering psychosocial counseling and also non-ORT providers solely 
(n = 1 site) and also the remaining delivering both types of providers (n = 4 sites). Members employed through 
every single center symbolized any convenience sample and also composed merely an amount in the overall 
in-treatment inhabitants. 

2.3. Survey Measures 
Members clarified many concerns made to characterize demographics, substance abuse treatment information, 
and also smoking cigarettes facts. Questionnaires included any locally-derived, self-report smoking cigarettes 
gauge which surveyed participant demographics, treatment status, present smoking cigarettes status, heritage 
regarding give up makes an attempt during the past year, and also attention and also self confidence inside lay-
ing off smoking cigarettes. Caused by data which methadone may well enhance reinforcing consequences re-
garding smoking cigarettes and may thus raise smoking cigarettes rates [29]-[33], many concerns with regards to 
smoking cigarettes status prior to and also soon after commencing treatment ended up included in order to de-
termine no matter whether treatment modality was associated with differential alterations inside smoking ciga-
rettes status throughout treatment. Moreover, individuals ended up asked which often smoking cigarettes cessa-
tion merchandise they’ve utilized during the past (e.g. nicotine replacement, transitioning in order to small tar 
tobacco or perhaps eating smoking cigarettes, bupropion, varenicline), together with just what merchandise they 
would be interested in attempting, in the event offered. Not all merchandise ended up evidence-based smoking 
cigarettes cessation merchandise and also included options like electric smoking cigarettes, special holders/  
filters, and also e-cigarettes. 

Participants also completed Fagerström Test out with regard Nicotine Dependency (FTND; Heatherton et al., 
1991); any 6-item Assurance to stop Customer survey [34]; and also the Cigarette smoking, Information, 
Thought patterns, and also Services customer survey [35] [36]. The particular S-KAS is really a complete self- 
report gauge which assesses affected person understanding hazards regarding smoking cigarettes (7 items), be-
havior with regards to smoking cigarettes cessation inside the wording regarding substance abuse treatment (in-
cluding this suggested timing regarding smoking cigarettes cessation in relation to stopping medication make 
use of; 8 items), clinician providers distinct in order to advertising smoking cigarettes cessation as part of sub-
stance abuse treatment, providers supplied, and also clinician smoking cigarettes cessation proficiency (7 items), 
and also program providers which determine smoking cigarettes cessation providers and also sources supplied in 
the treatment center, together with guidelines and also techniques in keeping with smoking cigarettes cessation 
(19 items). Reliability in the psychometric properties in this rating, quantified via Cranach’s leader coefficient 
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(α), ended up mild in order to large with regard to understanding (α = 0.57), behavior (α = 0.75), clinician pro-
viders (α = 0.82), and also program providers (α = 0.82; Guydish [35]). Four specific SKAS goods considered to 
be regarding specific clinical meaning with regard to software programs seeking to come to a decision no matter 
whether to supply smoking cigarettes cessation providers ended up reviewed independently: 1) must smoking 
cigarettes cessation be offered, 2) as soon as is the foremost point out quitting, 3) will you be forwarded to just 
about any smoking cigarettes cessation medications, and also 4) is actually smoking cigarettes cessation com-
ponent of own treatment. S-KAS goods ended up ranked about 5-point Likert machines (1 - 5), and also 
summed straight into 4 subscale scores (knowledge, behavior, clinician providers, and also program services).  

Questionnaires were self-administered both via cardstock and pad surveys (72%) or perhaps computer (28%). 
Contributors got either $5 or maybe a modest award pertaining to review completion. Additional goods around 
the list of questions not really especially document asked regarding verbal exchanges technologies work with 
[37] and second-hand light up coverage [38]. 

2.4. Data Evaluation 
Just data coming from current smokers were analyzed due to this document (n = 203 out of 258). Info were ana-
lyzed employing merged designs within IBM SPSS Statistics edition 20 in order to take into account arbitrary 
outcomes involving hospital (8 unique sites) on dependent variables. Linear merged designs were used by con-
tinual variables; whilst generalized linear merged designs were used by convey variables. A lot of these designs 
are generally perfect for considering clustered data [39]. This set factor for all those studies ended up being sub-
stance abuse treatment modality (ORT as opposed to non-ORT), and hospital ended up being utilized as being a 
arbitrary result. Methadone (n = 64) and buprenorphine-maintained (n = 33) individuals were flattened jointly 
for ORT party. Based mostly variables integrated demographics, cigarette smoking features, interest in giving up 
and S-KAS are researching ORT and non-ORT members. S-KAS studies were tied to members that were 
enrolled in cure system pertaining to at least two weeks, allowing these people ample time for you to possess 
touch cigarette smoking cessation products and services, in relation to recommendations coming from Guydish 
et al. [35]. For that reason, for S-KAS evaluation, 10% involving ORT and 15% involving non-ORT members 
were omitted coming from those people studies. Effects were averaged straight into subscale ideals and as op-
posed concerning ORT and non-ORT members. Cranach’s alpha coefficient (α) for know-how, thought pat- 
terns, medical, and system products and services skin scales from the current data fixed were 0.38, 0.58, 0.78 
and 0.83. 

3. Results 
3.1. Participants 
Demographic data out of this review examine has been noted in another place [37], and is particularly shown 
throughout Table 1 regarding smokers solely like a functionality regarding ORT (n = 97) and also non-ORT (n 
= 106) remedy modality. No market variations existed around remedy modality, despite the fact that sex greeted 
meaning (p = 0.07). Non-ORT participants ended up very likely to report much better wellness standing (p = 
0.003) compared to ORT participants. Self-reported main element regarding abuse was equally spread among 
sufferers signed up for non-ORT remedy. Costs regarding additional element employ around equally remedy 
modalities ended up noted throughout 17% in the overall sample regarding alcohol, 31% regarding stimulants, 8% 
regarding cannabis, 15% regarding opiates, and also 3% regarding additional prescription drugs (i.e. electronic. 
hallucinogens, benzodiazepines, sedatives, and so on) (Table 2). 

3.2. Smoking Characteristics 
Current as well as prior smoking cigarettes use can be demonstrated like a perform of cure modality within Din-
ing room table a couple of. ORT members reported significantly larger FTND scores (5.1 vs. 4.2, respectively, p 
= 0.002), far more tobacco daily (12.9 vs. 10.6, respectively, p = 0.05), plus much more tobacco reviewed daily 
ahead of entering cure (14.2 vs. 11.0, respectively, p = 0.04). Otherwise, the two organizations ended up related 
upon a number of smoking-related attributes, such as usage of substitute smoking cigarettes products, grow old-
er at which they began using tobacco frequently, as well as amount of days reviewed weekly ahead of entering 
cure. Around both cure varieties, 47% of members reported no adjust within their cigarette smoking considering 
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Table 1. Demographics regarding smokers simply like perform regarding treatment method modality.                           

Treatment modality 
ORT (n = 97) Non-ORT (n = 106) p value 

 Mean years (SD)/% (N)  

Age 45 (11) 43 (11) 0.6 

Gender (96) (103) 0.07 

Male 54 69  

Female 46 29  

Transgender 0 2  

Relationship status (94) (101) 0.5 

Married 40 34  

Divorced/separated/widowed 26 29  

Never married 34 37  

Education (96) (103) .6 

Less than HS diploma 47 40  

Diploma 31 39  

Some college or more 22 21  

Employment (97) (106) 0.6 

Unemployed 39 35  

Student 42 50  

Retired or disability 19 15  

Annual income (95) (103) 0.9 

<$1,000 58 59  

$1000 - $1500 24 24  

≥$1500 18 17  

Counseling intensity (97) (106) 0.9 

IOP 42 43  

OP 58 57  

ORT medication (97) -  

Methadone 66 -  

Buprenorphine 34 -  

Primary drug of abuse (96) (98) 0.001 

Alcohol 4 25  

Stimulants 4 26  

Opiates 89 31  

Other 3 18  

Health status (95) (101) 0.003 

Excellent 5 16  

Very good 18 29  

Good 29 33  

Fair 43 16  

Poor 5 6  

Note: Demographics with regard to smokers just are divided through opioid substitution remedy (ORT) and also non-opioid substitution (non-ORT). 
Rigorous outpatient (IOP) incorporates eight or higher hours connected with timetabled therapy weekly. Outpatient (OP) means less than eight time-
tabled hours weekly. Substantial therapy collection variations established through linear and also generalized linear merged models with center site 
thought as a new randomly impact. 
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Table 2. Cigarettes traits as purpose associated with therapy modality.                                                   

p value % (N)/mean (SD) 
 

Non-ORT Non-ORT ORT 

0.002 91 81 FTND 

 4.2 (2.0) 5.2 (2.0) Mean (SD) 

0.05 106 96 Cigarettes/day 

 10.6 (5.7) 12.9 (7.4) Mean (SD) 

0.1 101 96 Use of other tobacco products ever? 

 14 15 Cigars 

 2 5 Smokeless tobacco 

 14 26 E-cigarettes 

 1 1 Snus 

0.04 64 58 Menthol cigarettes 

 92 81 Mentholated 

 8 19 Non-mentholated 

0.3 103 96 Age of regular smoking 

 16.6 (6) 15.8 (5) Mean (SD) 

.5 (106) (97) Days/week of smoking before treatment 

 6.3 (1.5) 6.4 (1.5) Mean (SD) 

0.04 102 93 Cigarettes/day before treatment 

 11.0 (5.9) 14.2 (9.6) Mean (SD) 

0.2 102 95 Smoking changes since entering treatment 

 19 31 Smoke more 

 32 24 Smoke less 

 49 45 Smoke the same 

Note: Major remedy collection variances decided by way of linear and also generalized linear put together versions having hospital internet site 
thought as some sort of randomly result. 
 
that entering drug abuse cure, having 25% reporting cigarette smoking far more considering that entering drug 
abuse cure, as well as 28% reporting cigarette smoking a smaller amount. 

3.3. Quit Attempts and Interest in Quitting 
Rankings associated with previous leave tries, desire to stop smoking, along with self confidence to avoid 
smokes as soon as leave usually are demonstrated inside Dining room Table 3. Regardless of differences inside 
FTND lots along with smokes each day throughout treatment modality, simply no substantial between-group 
differences were being seen in amount of leave tries in the past year. Many ORT along with not for ORT con-
tributors documented creating both equally non-reflex along with pressured (e.g., incarceration, hospitalization, 
or residential treatment facility) leave tries which lasted at least one day in the past year. Participants inside both 
equally organizations also documented average desire to stop smoking (3.3 out of 6) along with 29% associated 
with contributors documented that they were being severely taking into consideration a new leave attempt next 1 
month. On the other hand, both equally organizations documented reduced self confidence into their chance to 
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Table 3. Quit interest and characteristics as a function of treatment modality for smokers only.                               

p value % (N)/mean (SD)  

Non-ORT Non-ORT ORT  

0.6 99 87 Voluntary quit attempts (24+ hours) 

 55 59 One or more times (%) 

0.7 97 87 Forced quit attempts (24+ hours) 

 69 72 One or more times (%) 

0.9 101 87 Considering quitting in the next 30 days? 

 30 29 Yes (%) 

0.1 104 95 Desire to quit smoking now 

 3.6 (2.1) 3.1 (2.1) Mean (SD) 

0.5 103 94 Confidence you can quit at this time 

 2.6 (2.0) 2.3 (1.8) Mean (SD) 

0.1 103 94 Confidence-abstain for 24 hours 

 2.6 (2.2) 2.1 (1.9) Mean (SD) 

0.6 102 94 Confidence-abstain for 1 month 

 1.7 (2.0) 1.7 (1.8) Mean (SD) 

Note: Substantial remedy class variances determined by way of linear and also generalized linear combined designs having medical center site un-
derstood to be the arbitrary influence (none found). Want to leave and also assurance ratings ranged via 0 in order to 6 (0 = generally not very 
self-assured, 6 = extremely confident). 
 
avoid smokes for 24 hours around 30 days. 

The application of a variety of solutions which contributors get tried out in the past that can help these people 
stop smoking (lifetime) is usually demonstrated inside eventually left solar panel. It’s not all solutions outlined 
were being cigarettes cessation solutions along with involved using along with curiosity about electronic tobac-
co, particular holders/filtration, along with e-cigarettes. May be patch was the most widely used cessation solu-
tion inside previous leave tries among analyze small sample. Somewhat more ORT than non-ORT contributors 
documented previous using patch, although this particular effect only contacted value (p = 0.06). Participants 
also expressed curiosity about seeking these along with other solutions in the future, since demonstrated inside 
right solar panel. ORT contributors expressed more enthusiasm than performed non-ORT contributors regarding 
seeking the cigarette smoking patch along with other solutions that can help these people stop smoking (p < 
0.05). 

Smoking Knowledge, Attitudes, Clinician, and Program Services (S-KAS) 
As shown in Table 4, ORT and non-ORT participants had mostly similar scores within the expertise, percep-
tions, and clinician provider’s subscales on the S-KAS musical instrument. Know-how and perceptions have 
been mild around individual populations. Plan providers, however, received far lower scores and ORT partici-
pants performing their particular therapy programs greater in comparison to non-ORT participants (p < 0.001), 
indicating providers and procedures in keeping with the treatment of cigarettes reliance. 

Four S-KAS items that could be involving distinct clinical relevance intended for drug abuse therapy pro-
grams are generally revealed in Table 4. The majority of participants, separate involving therapy modality, ar-
ranged in which smoking cessation needs to be made available inside their end premature ejaculation and cur-
rently wasn’t component of their particular drug abuse treatment plan. Almost half the actual participants addi-
tionally experienced in which the best time to avoid smoking ended up being just before or maybe as well while 
halting drug make use of (47%). Last but not least, ORT participants have been prone to are already given a 
minimum of one smoking cessation treatment as a result of their particular end premature ejaculation (22% vs. 
4%; p < 0.001). 
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Table 4. S-KAS scale ratings.                                                                                     

p value % (N)/mean (SD) S-KAS subscales (1 - 5) 

Non-ORT Non-ORT ORT  

0.9 87 86 Knowledge 

 3.49 (0.62) 3.48 (0.57)  

0.06 88 86 Attitudes 

 3.25 (0.74) 3.46 (0.67)  

0.9 81 80 Clinician services 

 2.16 (1.09) 2.30 (0.96)  

≤0.001 88 87 Program services 

 2.13 (0.72) 2.73 (0.91)  

Note: Knowledge, attitudes, clinician along with system services sub-scales had been rated from 1 in order to 5. Greater quantities indicated higher 
expertise, pro-smoking cessation thinking, along with clinician along with system services that will promote using tobacco cessation. Each subscale 
included the subsequent number of things: expertise (n = 7), thinking (n = 8), clinician services (n = 7), system services (n = 19). Important team va-
riances motivated through linear put together products having clinic site looked as the arbitrary influence. 

4. Discussion  
Most of these files spotlight critical variations that you can get in between drug abuse cure people obtaining 
ORT when compared with people not obtaining ORT, and offer the first in depth characterization regarding us-
ing tobacco amid non-ORT people. General, both equally groups got large prices regarding using tobacco, even 
though ORT members were almost certainly going to possibly be smokers, been smokers more intensely, and 
also were more cigarette smoking centered (based on FTND scores). ORT members tended in order to record 
more beyond experience using tobacco cessation as well as other solutions when compared with non-ORT 
members, even though these types of prices were typically reduced instead of statistically various. This devel-
opment just isn’t amazing considering the fact that ORT cure is usually a modality whereby people are getting a 
beneficial medicine to cut back needing and also flashbacks signs as a way to preserve long-term abstinence. 
ORT people can also be subjected to healthcare personnel during cure, the system quality of which anticipates 
availability of using tobacco cessation methods [10]. Other system and also personnel attributes of which fore-
see using tobacco cessation cure are acknowledged in the literary works, which may be relevant in order to ORT 
cure people also. Hospital-affiliated hospitals will probably supply using tobacco cessation pharmacotherapy 
plus much more evidence-based methods [40] [41], possibly as a result of personnel attributes of which foresee 
more advantageous using tobacco cessation thinking (i.e. reduce using tobacco prices amid personnel, higher 
education levels) [41]. 

The existing record in addition found of which ORT members exhibited increased desire for seeking a variety 
of using tobacco cessation solutions. On the other hand, non-ORT members claimed reduce enthusiasm to utilize 
new releases, which include 24% whom specially promoted not any desire for applying almost any using tobac-
co cessation solution. This enthusiasm to utilize new releases amid ORT members may reveal an even more 
pro-medication perspective plus much more openness in order to techniques using pharmacotherapy. This ob-
taining can be response to influence regarding personnel knowledge and also thinking about using tobacco ces-
sation methods, the unique organization and also the vision mainly because it relates to overall health, expe-
rience of healthcare personnel on a regular basis, and/or patient’s perceptions regarding drug abuse and also me-
dicines to keep up abstinence. The actual complex relationship in between organization, personnel, and also af-
fected individual with regards to using tobacco cessation need to be more researched, in addition to the pro-me- 
dication perspective seeing that this kind of obtaining is new and also critical since it presents a possible scien-
tific target with regard to non-ORT people. 

The existing files show of which people can also be keen on seeking non-evidence structured techniques, im-
plying of which both equally people and also personnel may need information on powerful approaches for ces-
sation. By way of example, somewhere around 37% regarding members coming from both equally groups 
claimed desire for applying e-cigs (e-cigarettes) with regard to cessation. E-cigarettes haven’t been recently ex-



R. Nooripour et al. 
 

 
51 

hibited being an evidence based cessation technique; on the other hand, non-substance hurting everyone is using 
e-cigarettes with regard to cessation functions [42]. Interest in using almost any technique of using tobacco ces-
sation cure within a terminate attempt inside a drug abuse cure people is surely a location of which warrants 
more exploration. Among the standard people regarding smokers, those who are more smoking centered are 
shown to follow cure within a terminate attempt [43] [44]. Much more intensely centered smokers are near the 
highest danger with regard to relapse, and will experienced various unassisted and also failed terminate makes 
an attempt previously, as a result pressing adopting regarding cure. Shiffman [43] in addition exhibited of which 
using choice cures with regard to using tobacco cessation (hypnosis and also acupuncture) was larger some of 
those who had previously been using tobacco with regard to in excess of 15 years. Most of these the desired info 
is relevant with a drug abuse cure people, and also specially these taken care of on opioid replacement, while 
they signify a very smoking centered collection using a lengthy record regarding typical using tobacco. Fascina-
tion or even inclination with choice cures amid drug abuse cure people may originate from various and unsuc-
cessful terminate makes an attempt, increased accessibility to choice cures, and also reduce expenses. Much 
more research should be applied about the importance regarding non-evidence structured strategies to showcase 
cessation makes an attempt or even lower damage, seeing that these items may be well-received simply by both 
equally ORT and also non-ORT people. However, in place of these files, hospitals could strengthen cessation 
final results simply by helping people discriminate in between cessation techniques reinforced and also unsup-
ported simply by proof. 

ORT individuals backed far more providers supplied via their own cure programs. Along with firm along with 
workers features mentioned above, ORT cure designs normally provide a more time length of time connected 
with speak to. As opposed, cure involvement is generally connected with shorter length of time with non-ORT 
programs, which may transfer target to prioritizing cure of the major substance connected with abuse. Likewise, 
there might not be adequate period pertaining to workers to be effective in promoting give up efforts. Variances 
with cure philosophies along with center way of life will also be planning to impression vistas around the usage 
connected with using tobacco cessation prescription drugs with programs that will follow approaches tightly like 
12-step programs [45]. All rounds, each of our data suggest that non-ORT individuals are at a life threatening 
service-level downside on the subject of using tobacco cessation help. Although variations with cure modalities 
along with approaches provide distinct opportunities to a target cessation, a number of small along with imme-
diate approaches, like motivational approaches, cessation merchandise training, or even sampling, might be used 
by cessation with non-ORT individuals. Motivational approaches can be especially essential along with essential, 
while verified by simply minimal self confidence reviews pertaining to profitable using tobacco cessation with 
both sufferer subgroups. Interventions made to boost self confidence or even knowledge along with abstinence 
via conditional rewards [46] can be useful along with using tobacco cessation prescription drugs pertaining to 
smokers with substance abuse cure. 

In keeping with data advising that will opioid agonists enhance the reinforcing consequences connected with 
using tobacco, ORT individuals documented using tobacco far more tobacco on a daily basis as compared to 
non-ORT individuals before stepping into cure along with continuing for you to smoke cigarettes with larger 
charges although enrolled in cure. All round, nor collection revealed some sort of pattern connected with im-
proving or even lowering the amount smoked cigarettes after cure accessibility. Most of these data show that 
will despite receiving specialized medical assistance available as substance abuse cure, accessibility in to cure 
won’t lessen using tobacco charges. Regular professional medical speak to along with extended length of time 
connected with cure that is normally supplied with substance abuse configurations represents a perfect along 
with distinctive possibility to target using tobacco cessation methods. The truth that accessibility into cure 
wasn’t regarding savings with using tobacco features the requirement to methodically target using tobacco ces-
sation inside of cure configurations. 

S-KAS way of measuring objects mentioned substantial understanding along with advantageous using tobac-
co cessation attitudes in this review sample, and that is consistent with past studies through methadone-main- 
tained populations [4] [22]. Cheaper reviews connected with providers availableness can be consistent with new 
studies through which support supply had been examined with substance abuse cure clinics that will varied with 
geographic place along with sample populace [36] [37]. Significantly, people studies discovered that will orga-
nizational transform, often via insurance plan or even involvement, generated general enhancements with suf-
ferer attitudes to using tobacco cessation, together with reviews connected with system along with clinician pro-
viders. 
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Several hindrances are present that will complicate the particular setup connected with using tobacco cessa-
tion providers in to substance abuse cure clinics, like; limited workers teaching along with deficiency of infor-
mation about using tobacco cessation approaches, limited financial resources pertaining to using tobacco cessa-
tion, resistance through workers, the belief that some sort of using tobacco involvement could have a poor im-
pact on medications, deficiency of purchaser fascination with giving up smoking using tobacco, along with ex-
perts independently becoming smokers and not approaching using tobacco using clientele [1] [47]-[54]. There is 
certainly a good amount of justification, however, to invest any time along with methods in to overcoming these 
kind of hindrances in order to provide using tobacco cessation providers for you to substance abuse individuals. 
Proof inside novels has shown that will from 44% for you to 80% connected with substance abuse cure individ-
uals need to quit smoking on a cure occurrence [4] [55]-[57]. On the list of recent data arranged, 29% docu-
mented severely considering generating a give up test inside future four weeks. It’s also been confirmed that will 
using tobacco cessation surgery during substance abuse cure do not put in danger and may even possibly boost 
long-term abstinence through prescription drugs along with alcohol consumption [1] [18]-[20]. 

This review possesses various limits that need to be observed. First, members filling out the particular ques-
tionnaire consisted of some sort of ease sample through metropolitan substance abuse cure clinics and may even 
not have access to recently been adviser coming from all center individuals. This can abate generalize of our 
findings for you to other cure trials. Second, engaging clinics received varying features, place, along with using 
tobacco insurance policies, of not directly examined on this review. Presented center variations along with suf-
ferer features around sites, the particular statistical strategy on this record handled center as being a randomly 
result. Cure modality variations were being still discovered when information technology pertaining to center 
site, however the distinct features of the center must be examined with future are people may possibly have an 
effect on sufferer responses. Third, queries regarding cessation merchandise didn’t inquire about advising or 
even give up range support, and it’s also furthermore feasible that will merchandise may well not happen to be 
backed mainly because individuals received in no way heard of these individuals. Final, simply no cure levels 
data were being obtained, which in turn puts a stop to us through identifying no matter whether using tobacco or 
even fascination with giving up smoking varied as being a functionality connected with continuous illicit medi-
cine utilize during cure pertaining to major materials or even other materials utilized, or even no matter whether 
cure had been required or even voluntary. Additional, many of us were being not able to establish in the event 
the path connected with current administration of the major or even other materials connected with abuse influ-
enced questionnaire responses (i.e. inhalation as opposed to hypodermic injection, for example). It might be that 
will those who utilize other prescription drugs which might be inhaled could change inside their using tobacco 
features along with attitudes towards cessation. Last but not least, lacking data were being a problem on this re-
view. Numerous questionnaires were being used by using cardstock along with pen along with study workers 
could hardly constantly examine achievement along with persistence around responses. Surveys used on com-
puters integrated skip behavior making sure that participants were being solely giving an answer to appropriate 
queries, and as well reminded members when they received skipped some sort of issue. For that reason, com-
puter-delivered questionnaire current administration had been more effective, but is not constantly achievable or 
even well-liked between review members. 

5. Conclusion 
Even with these kinds of limits, this kind of review comes with a detailed and complete portrayal connected with 
using tobacco attitudes with ORT along with non-ORT individuals. The info obtained regarding ORT individu-
als tends to be consistent with past studies, which in turn fortifies the chance that our effects will probably ge-
neralize towards greater substance harming populace. Significantly, these kinds of data discover various proba-
ble professional medical finds, most notably of which include self confidence with abstaining along with atti-
tudes to the particular accessibility to cessation merchandise that could be attended to by simply substance abuse 
cure clinics. Pro-medication attitude along with openness for you to pharmacotherapy’s pertaining to using to-
bacco cessation between ORT individuals must be larger employed to encourage much better understanding of 
using tobacco cessation, attitudes, along with cure routines between workers that should end up being prompted 
with non-ORT cure designs. Adapted system surgery around cure modalities can sometimes include improved 
usage of cessation merchandise pertaining to ORT, although non-ORT providers should concentrate on deter-
mination along with informative info in promoting curiosity along with sampling connected with cessation 



R. Nooripour et al. 
 

 
53 

merchandise. This method will be consistent with professional medical exercise recommendations pertaining to 
cigarette reliance and several talks along with firm tips, and could guide to lessen the particular tobacco-related 
morbidity along with death rate on this populace. 

References 
[1] Bobo, J.K. (1989) Nicotine Dependence and Alcoholism Epidemiology and Treatment. Journal of Psychoactive Drugs, 

21, 323-329. http://dx.doi.org/10.1080/02791072.1989.10472174 
[2] Guydish, J., Tajima, B., Chan, M., Delucchi, K.L. and Ziedonis, D. (2011) Measuring Smoking Knowledge, Attitudes 

and Services (S-KAS) among Clients in Addiction Treatment. Drug and Alcohol Dependence, 114, 237-241. 
[3] Kalman, D. (1998) Smoking Cessation Treatment for Substance Misusers in Early Recovery: A Review of the Litera-

ture and Recommendations for Practice. Substance Use & Misuse, 33, 2021-2047.  
http://dx.doi.org/10.3109/10826089809069815 

[4] Nahvi, S., Richter, K., Li, X., Modali, L. and Arnsten, J. (2006) Cigarette Smoking and Interest in Quitting in Metha-
done Maintenance Patients. Addictive Behaviors, 31, 2127-2134. http://dx.doi.org/10.1016/j.addbeh.2006.01.006 

[5] Pajusco, B., Chiamulera, C., Quaglio, G., Moro, L., Casari, R., Amen, G., et al. (2012) Tobacco Addiction and Smok-
ing Status in Heroin Addicts under Methadone vs. Buprenorphine Therapy. International Journal of Environmental 
Research and Public Health, 9, 932-934. http://dx.doi.org/10.3390/ijerph9030932 

[6] Centers for Disease Control and Prevention (CDC) (2011) Quitting Smoking among Adults—United States, 2001-2010. 
MMWR. Morbidity and Mortality Weekly Report, 60, 1513-1519. 

[7] Baca, C.T. and Yahne, C.E. (2009) Smoking Cessation during Substance Abuse Treatment: What You Need to Know. 
Journal of Substance Abuse Treatment, 36, 205-219. http://dx.doi.org/10.1016/j.jsat.2008.06.003 

[8] Hser, Y.I., McCarthy, W.J. and Anglin, M.D. (1994) Tobacco Use as a Distal Predictor of Mortality among Long-Term 
Narcotics Addicts. Preventive Medicine, 23, 61-69. http://dx.doi.org/10.1006/pmed.1994.1009 

[9] Hurt, R.D., Offord, K.P., Croghan, I.T., Gomez-Dahl, L., Kottke, T.E., Morse, R.M., et al. (1996) Mortality Following 
Inpatient Addictions Treatment. Role of Tobacco Use in a Community-Based Cohort. JAMA: The Journal of the 
American Medical Association, 275, 1097-1103. http://dx.doi.org/10.1001/jama.1996.03530380039029 

[10] Friedmann, P.D., Jiang, L. and Richter, K.P. (2008) Cigarette Smoking Cessation Services in Outpatient Substance 
Abuse Treatment Programs in the United States. Journal of Substance Abuse Treatment, 34, 165-172.  
http://dx.doi.org/10.1016/j.jsat.2007.02.006 

[11] Fuller, B.E., Guydish, J., Tsoh, J., Reid, M.S., Resnick, M., Zammarelli, L., et al. (2007) Attitudes toward the Integra-
tion of Smoking Cessation Treatment into Drug Abuse Clinics. Journal of Substance Abuse Treatment, 32, 53-60. 
http://dx.doi.org/10.1016/j.jsat.2006.06.011 

[12] Richter, K.P., Choi, W.S., McCool, R.M., Harris, K.J. and Ahluwalia, J.S. (2004) Smoking Cessation Services in US 
Methadone Maintenance Facilities. Psychiatric Services, 55, 1258-1264. 
http://dx.doi.org/10.1176/appi.ps.55.11.1258 

[13] American Society of Addiction Medicine (2008) Public Policy Statement on Nicotine Addiction and Tobacco (For-
mally Nicotine Dependence and Tobacco). Chevy Chase. 

[14] Williams, J.M. (2008) Eliminating Tobacco Use in Mental Health Facilities: Patients’ Rights, Public Health, and Policy 
Issues. JAMA: The Journal of the American Medical Association, 299, 571-573. 
http://dx.doi.org/10.1016/j.jsat.2006.06.011 

[15] Fiore, M.C., Jaen, C.R., Baker, T.B., Bailey, W., Benowitz, N., Currie, S., et al. (2008) Treating Tobacco Use and De-
pendence: 2008 Update. Clinical Practice Guideline. US Department of Health and Human Services, Public Health 
Service, Rockville.  

[16] Bobo, J.K., McIlvain, H.E., Lando, H.A., Walker, R.D. and Leed-Kelly, A. (1998) Effect of Smoking Cessation Coun-
seling on Recovery from Alcoholism: Findings from a Randomized Community Intervention Trial. Addiction, 93, 877- 
887. http://dx.doi.org/10.1046/j.1360-0443.1998.9368779.x 

[17] Frosch, D.L., Shoptaw, S., Nahom, D. and Jarvik, M.E. (2000) Associations between Tobacco Smoking and Illicit 
Drug Use among Methadone-Maintained Opiate Dependent Individuals. Experimental and Clinical Psychopharma-
cology, 8, 97-103. http://dx.doi.org/10.1037/1064-1297.8.1.97 

[18] Joseph, A.M., Nichol, K.L. and Anderson, H. (1993) Effect of Treatment for Nicotine Dependence on Alcohol and 
Drug Treatment Outcomes. Addictive Behaviors, 18, 635-644. http://dx.doi.org/10.1016/0306-4603(93)90017-4 

[19] Prochaska, J.J., Delucchi, K. and Hall, S.M. (2004) A Meta-Analysis of Smoking Cessation Interventions with Indi-
viduals in Substance Abuse Treatment or Recovery. Journal of Consulting and Clinical Psychology, 72, 1144-1156. 
http://dx.doi.org/10.1037/0022-006X.72.6.1144 

http://dx.doi.org/10.1080/02791072.1989.10472174
http://dx.doi.org/10.3109/10826089809069815
http://dx.doi.org/10.1016/j.addbeh.2006.01.006
http://dx.doi.org/10.3390/ijerph9030932
http://dx.doi.org/10.1016/j.jsat.2008.06.003
http://dx.doi.org/10.1006/pmed.1994.1009
http://dx.doi.org/10.1001/jama.1996.03530380039029
http://dx.doi.org/10.1016/j.jsat.2007.02.006
http://dx.doi.org/10.1016/j.jsat.2006.06.011
http://dx.doi.org/10.1176/appi.ps.55.11.1258
http://dx.doi.org/10.1016/j.jsat.2006.06.011
http://dx.doi.org/10.1046/j.1360-0443.1998.9368779.x
http://dx.doi.org/10.1037/1064-1297.8.1.97
http://dx.doi.org/10.1016/0306-4603(93)90017-4
http://dx.doi.org/10.1037/0022-006X.72.6.1144


R. Nooripour et al. 
 

 
54 

[20] Richter, K.P. and Arnsten, J.H. (2006) A Rationale and Model for Addressing Tobacco Dependence in Substance 
Abuse Treatment. Substance Abuse Treatment, Prevention, and Policy, 1, 23. 
http://dx.doi.org/10.1186/1747-597X-1-23 

[21] Tsoh, J.Y., Chi, F.W., Mertens, J.R. and Weisner, C.M. (2011) Stopping Smoking during First Year of Substance Use 
Treatment Predicted 9-Year Alcohol and Drug Treatment Outcomes. Drug and Alcohol Dependence, 114, 110-118. 
http://dx.doi.org/10.1016/j.drugalcdep.2010.09.008 

[22] Clemmey, P., Brooner, R., Chutuape, M.A., Kidorf, M. and Stitzer, M. (1997) Smoking Habits and Attitudes in a Me-
thadone Maintenance Treatment Population. Drug and Alcohol Dependence, 44, 123-132. 
http://dx.doi.org/10.1016/S0376-8716(96)01331-2 

[23] Haas, A.L., Sorensen, J.L., Hall, S.M., Lin, C., Delucchi, K., Sporer, K., et al. (2008) Cigarette Smoking in Opioid- 
Using Patients Presenting for Hospital-Based Medical Services. The American Journal on Addictions, 17, 65-69. 
http://dx.doi.org/10.1080/10550490701756112  

[24] Richter, K.P., Gibson, C.A., Ahluwalia, J.S. and Schmelzle, K.H. (2001) Tobacco Use and Quit Attempts among Me-
thadone Maintenance Clients. American Journal of Public Health, 91, 296-299. 
http://dx.doi.org/10.2105/AJPH.91.2.296 

[25] Clarke, J.G., Stein, M.D., McGarry, K.A. and Gogineni, A. (2001) Interest in Smoking Cessation among Injection 
Drug Users. The American Journal on Addictions, 10, 159-166. 

[26] Frosch, D.L., Shoptaw, S., Jarvik, M.E., Rawson, R.A. and Ling, W. (1998) Interest in Smoking Cessation among Me-
thadone Maintained Outpatients. Journal of Addictive Diseases, 17, 9-19. http://dx.doi.org/10.1300/J069v17n02_02 

[27] Kozlowski, L.T., Skinner, W., Kent, C. and Pope, M.A. (1989) Prospects for Smoking Treatment in Individuals Seek-
ing Treatment for Alcohol and Other Drug Problems. Addictive Behaviors, 14, 273-278. 
http://dx.doi.org/10.1016/0306-4603(89)90058-0 

[28] Knudsen, H.K. and Studts, J.L. (2011) Availability of Nicotine Replacement Therapy in Substance Use Disorder Treat- 
ment: Longitudinal Patterns of Adoption, Sustainability, and Discontinuation. Drug and Alcohol Dependence, 118, 
244-250. http://dx.doi.org/10.1016/j.drugalcdep.2011.03.028 

[29] Chait, L.D. and Griffiths, R.R. (1984) Effects of Methadone on Human Cigarette Smoking and Subjective Ratings. The 
Journal of Pharmacology and Experimental Therapeutics, 229, 636-640. 

[30] Mello, N.K., Mendelson, J.H., Sellers, M.L. and Kuehnle, J.C. (1980) Effects of Heroin Self-Administration on Ciga-
rette Smoking. Psychopharmacology, 67, 45-52. http://dx.doi.org/10.1007/BF00427594 

[31] Mello, N.K., Lukas, S.E. and Mendelson, J.H. (1985) Buprenorphine Effects on Cigarette Smoking. Psychopharma-
cology, 86, 417-425. http://dx.doi.org/10.1007/BF00427902 

[32] Mutschler, N.H., Stephen, B.J., Teoh, S.K., Mendelson, J.H. and Mello, N.K. (2002) An Inpatient Study of the Effects 
of Buprenorphine on Cigarette Smoking in Men Concurrently Dependent on Cocaine and Opioids. Nicotine & Tobacco 
Research: Official Journal of the Society for Research on Nicotine and Tobacco, 4, 223-228. 
http://dx.doi.org/10.1080/14622200210124012 

[33] Schmitz, J.M., Grabowski, J. and Rhoades, H. (1994) The Effects of High and Low Doses of Methadone on Cigarette 
Smoking. Drug and Alcohol Dependence, 34, 237-242. http://dx.doi.org/10.1016/0376-8716(94)90162-7 

[34] Juliano, L.M., Donny, E.C., Houtsmuller, E.J. and Stitzer, M.L. (2006) Experimental Evidence for a Causal Relation-
ship between Smoking Lapse and Relapse. Journal of Abnormal Psychology, 115, 166-173. 
http://dx.doi.org/10.1037/0021-843X.115.1.166  

[35] Guydish, J., Passalacqua, E., Tajima, B., Chan, M., Chun, J. and Bostrom, A. (2011) Smoking Prevalence in Addiction 
Treatment: A Review. Nicotine & Tobacco Research: Official Journal of the Society for Research on Nicotine and 
Tobacco, 13, 401-411. http://dx.doi.org/10.1093/ntr/ntr048 

[36] Guydish, J., Tajima, B., Kulaga, A., Zavala, R., Brown, L.S., Bostrom, A., et al. (2012) The New York Policy on 
Smoking in Addiction Treatment: Findings after 1 Year. American Journal of Public Health, 102, e17-e25.  
http://dx.doi.org/10.2105/AJPH.2011.300590 

[37] McClure, E.A., Acquavita, S.P., Harding, E. and Stitzer, M.L. (2013) Utilization of Communication Technology by 
Patients Enrolled in Substance Abuse Treatment. Drug and Alcohol Dependence, 129, 145-150. 
http://dx.doi.org/10.1016/j.drugalcdep.2012.10.003 

[38] Acquavita, S.P., McClure, E.A., Hargraves, D., Stitzer, M.L. (In Preparation) Environmental Tobacco Smoke Exposure 
for Individuals Receiving Outpatient Substance Abuse Treatment. 

[39] McCulloch, C. and Searle, S.R. (2001) Generalized, Linear, and Mixed Models. John Wiley & Sons, Inc., New York. 
[40] Knudsen, H.K., Studts, J.L., Boyd, S. and Roman, P.M. (2010) Structural and Cultural Barriers to the Adoption of 

Smoking Cessation Services in Addiction Treatment Organizations. Journal of Addictive Diseases, 29, 294-305.  

http://dx.doi.org/10.1186/1747-597X-1-23
http://dx.doi.org/10.1016/j.drugalcdep.2010.09.008
http://dx.doi.org/10.1016/S0376-8716(96)01331-2
http://dx.doi.org/10.1080/10550490701756112
http://dx.doi.org/10.2105/AJPH.91.2.296
http://dx.doi.org/10.1300/J069v17n02_02
http://dx.doi.org/10.1016/0306-4603(89)90058-0
http://dx.doi.org/10.1016/j.drugalcdep.2011.03.028
http://dx.doi.org/10.1007/BF00427594
http://dx.doi.org/10.1007/BF00427902
http://dx.doi.org/10.1080/14622200210124012
http://dx.doi.org/10.1016/0376-8716(94)90162-7
http://dx.doi.org/10.1037/0021-843X.115.1.166
http://dx.doi.org/10.1093/ntr/ntr048
http://dx.doi.org/10.2105/AJPH.2011.300590
http://dx.doi.org/10.1016/j.drugalcdep.2012.10.003


R. Nooripour et al. 
 

 
55 

http://dx.doi.org/10.1080/10550887.2010.489446 
[41] Tajima, B., Guydish, J., Delucchi, K., Passalacqua, E., Chan, M. and Moore, M. (2009) Staff Knowledge, Attitudes, 

and Practices Regarding Nicotine Dependence Differ by Setting. Journal of Drug Issues, 39, 365-384. 
http://dx.doi.org/10.1177/002204260903900208 

[42] Goniewicz, M.L., Lingas, E.O. and Hajek, P. (2012) Patterns of Electronic Cigarette Use and User Beliefs about Their 
Safety and Benefits: An Internet Survey. Drug and Alcohol Review, 32, 133-140. 
http://dx.doi.org/10.1111/j.1465-3362.2012.00512.x 

[43] Shiffman, S., Brockwell, S.E., Pillitteri, J.L. and Gitchell, J.G. (2008) Individual Differences in Adoption of Treatment 
for Smoking Cessation: Demographic and Smoking History Characteristics. Drug and Alcohol Dependence, 93, 121- 
131. http://dx.doi.org/10.1016/j.drugalcdep.2007.09.005 

[44] Shiffman, S., Brockwell, S.E., Pillitteri, J.L. and Gitchell, J.G. (2008) Use of Smoking Cessation Treatments in the 
United States. American Journal of Preventive Medicine, 34, 102-111. http://dx.doi.org/10.1016/j.amepre.2007.09.033 

[45] Rothrauff, T.C. and Eby, L.T. (2011) Counselors’ Knowledge of the Adoption of Tobacco Cessation Medications in 
Substance Abuse Treatment Programs. The American Journal on Addictions, 20, 56-62. 
http://dx.doi.org/10.1111/j.1521-0391.2010.00095.x 

[46] Dunn, K.E., Saulsgiver, K.A. and Sigmon, S.C. (2011) Contingency Management for Behavior Change: Applications 
to Promote Brief Smoking Cessation among Opioid Maintained Patients. Experimental and Clinical Psychopharma-
cology, 19, 20-30. http://dx.doi.org/10.1037/a0022039 

[47] Asher, M.K., Martin, R.A., Rohsenow, D.J., MacKinnon, S.V., Traficante, R. and Monti, P.M. (2003) Perceived Bar-
riers to Quitting Smoking among Alcohol Dependent Patients in Treatment. Journal of Substance Abuse Treatment, 24, 
169-174. http://dx.doi.org/10.1016/S0740-5472(02)00354-9 

[48] Bobo, J.K. and Davis, C.M. (1993) Recovering Staff and Smoking in Chemical Dependency Programs in Rural Ne-
braska. Journal of Substance Abuse Treatment, 10, 221-227. http://dx.doi.org/10.1016/0740-5472(93)90047-6 

[49] Campbell, B.K., Krumenacker, J. and Stark, M.J. (1998) Smoking Cessation for Clients in Chemical Dependence 
Treatment—A Demonstration Project. Journal of Substance Abuse Treatment, 15, 313-318. 
http://dx.doi.org/10.1016/S0740-5472(97)00197-9 

[50] Guydish, J., Passalacqua, E., Tajima, B. and Manser, S.T. (2007) Staff Smoking and Other Barriers to Nicotine De-
pendence Intervention in Addiction Treatment Settings: A Review. Journal of Psychoactive Drugs, 39, 423-433. 
http://dx.doi.org/10.1080/02791072.2007.10399881 

[51] Hahn, E.J., Warnick, T.A. and Plemmons, S. (1999) Smoking Cessation in Drug Treatment Programs. Journal of Ad-
dictive Diseases, 18, 89-101. http://dx.doi.org/10.1300/J069v18n04_08 

[52] Sussman, S. (2002) Smoking Cessation among Persons in Recovery. Substance Use & Misuse, 37, 1275-1298. 
http://dx.doi.org/10.1081/JA-120004185 

[53] Walsh, R.A., Bowman, J.A., Tzelepis, F. and Lecathelinais, C. (2005) Smoking Cessation Interventions in Australian 
Drug Treatment Agencies: A National Survey of Attitudes and Practices. Drug and Alcohol Review, 24, 235-244.  
http://dx.doi.org/10.1080/09595230500170282 

[54] Ziedonis, D.M., Guydish, J., Williams, J., Steinberg, M. and Foulds, J. (2006) Barriers and Solutions to Addressing 
Tobacco Dependence in Addiction Treatment Programs. Alcohol Research & Health: The Journal of the National In-
stitute on Alcohol Abuse and Alcoholism, 29, 228-235. 

[55] Ellingstad, T.P., Sobell, L.C., Sobell, M.B., Cleland, P.A. and Agrawal, S. (1999) Alcohol Abusers Who Want to Quit 
Smoking: Implications for Clinical Treatment. Drug and Alcohol Dependence, 54, 259-265. 
http://dx.doi.org/10.1016/S0376-8716(98)00180-X 

[56] Richter, K.P. and Ahluwalia, J.S. (2000) A Case for Addressing Cigarette Use in Methadone and Other Opioid Treat-
ment Programs. Journal of Addictive Diseases, 19, 35-52. http://dx.doi.org/10.1300/J069v19n04_04 

[57] Zullino, D., Besson, J. and Schnyder, C. (2000) Stage of Change of Cigarette Smoking in Alcohol-Dependent Patients. 
European Addiction Research, 6, 84-90. 

 

http://dx.doi.org/10.1080/10550887.2010.489446
http://dx.doi.org/10.1177/002204260903900208
http://dx.doi.org/10.1111/j.1465-3362.2012.00512.x
http://dx.doi.org/10.1016/j.drugalcdep.2007.09.005
http://dx.doi.org/10.1016/j.amepre.2007.09.033
http://dx.doi.org/10.1111/j.1521-0391.2010.00095.x
http://dx.doi.org/10.1037/a0022039
http://dx.doi.org/10.1016/S0740-5472(02)00354-9
http://dx.doi.org/10.1016/0740-5472(93)90047-6
http://dx.doi.org/10.1016/S0740-5472(97)00197-9
http://dx.doi.org/10.1080/02791072.2007.10399881
http://dx.doi.org/10.1300/J069v18n04_08
http://dx.doi.org/10.1081/JA-120004185
http://dx.doi.org/10.1080/09595230500170282
http://dx.doi.org/10.1016/S0376-8716(98)00180-X
http://dx.doi.org/10.1300/J069v19n04_04


Open Journal of Psychiatry, 2015, 5, 56-59 
Published Online January 2015 in SciRes. http://www.scirp.org/journal/ojpsych 
http://dx.doi.org/10.4236/ojpsych.2015.51008  

How to cite this paper: Doas, M. (2015) Emotionally Competent Behaviors and Nurse Bullying: Is There a Direct Link? Open 
Journal of Psychiatry, 5, 56-59. http://dx.doi.org/10.4236/ojpsych.2015.51008  

 
 

Emotionally Competent Behaviors and 
Nurse Bullying: Is There a Direct Link? 
Michelle Doas 
Chatham University, Pittsburgh, USA 
Email: mdoas@chatham.edu 

 
Received 15 December 2014; accepted 9 January 2015; published 15 January 2015 

 
Copyright © 2015 by author and Scientific Research Publishing Inc. 
This work is licensed under the Creative Commons Attribution International License (CC BY). 
http://creativecommons.org/licenses/by/4.0/ 

    
 

 
 

Abstract 
An abundance of literature spanning many years depicts the devastating effects of nurse bullying 
within the profession. The evidence suggests that bullying in general is a deliberate act aimed at 
another person. Conceptualizing nurse bullying appears to be a key ingredient in creating both 
awareness and preventative strategies. Emotional competence includes a set of behaviors which 
are unique to each individual. These behaviors according to Goldman (1995) include, but are not 
limited to emotional self-assessment, accurate self-assurance, self-confidence, emotional self- 
control, and empathy. The majority of researchers agree that emotionally competent behaviors 
are impacted by both positive and negative interactions and experiences. Thus, it is hypothesized 
that emotionally competent behaviors are continually cultivated throughout one’s life based upon 
lived experiences. This article assesses direct relationships between implementation of emotion-
ally competent behaviors as a means of combatting nurse bullying within the profession. Creating 
awareness of these two areas can be initial steps in cultivating the needed tools and supportive 
interventions to assist nurses from novice to expert to professionally mentor and role model for 
generations to come. 

 
Keywords 
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1. The Evidence on Nurse Bullying 
An abundance of literature spanning many years depicts the devastating effects of nurse bullying within the 
profession. Studies show that 60% of new nurses left their first job within six months due to nurse bullying [1]. 
Additionally, more than 50% of nurses surveyed by the ANA cited experiences of nurse bullying which included 
threatening or verbally abusive language within the workplace.  
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The evidence suggests that bullying in general is a deliberate act specifically aimed at another person. Work- 
place bullying has been described as a gradual, yet intense set of behaviors that may be aimed at an individual 
and have harmful outcomes [2]. These outcomes include: experiencing physical symptoms and illnesses, de-
creased workplace productivity, lower self-confidence, lower self-esteem, social isolation, and most extreme 
thoughts or acts of self-harm. 

Conceptualizing nurse bullying appears to be a key ingredient in creating both awareness and preventative 
strategies. Conceptualizing bullying is difficult due to the vast array of associated definitions. A concrete exam-
ple describes bullying as “generalized workplace abuse” [3] that is persistent, non-sexual, without physical vi-
olence, may involve a power struggle (peer to peer, peer to leader, leader to peer), escalate from minor to severe 
behaviors, and result in negative outcomes for the nurse being bullied [4] [5]. Based upon research findings, the 
most common nurse bullying behaviors are illustrated in Table 1. 

Based upon the above behaviors, what strategies can be implemented to assist in changing controllable beha-
viors while utilizing emotionally competent interventions?  

Prior to exploring this issue, an overview of emotional competence will be addressed. Emotional competence 
is a set of behaviors which are unique to each individual. This uniqueness is closely aligned with an individual’s 
life experiences in combination with innate emotional and personality traits. The majority of researchers agree 
that emotionally competent behaviors are impacted by both positive and negative interactions and experiences. 
Additionally, it is hypothesized that emotionally competent behaviors are continually cultivated throughout 
one’s life based upon interactions and experiences. For knowing and effectively managing one’s behaviors, the 
following emotionally competent behaviors are deemed most important when addressing ways to combat nurse 
bullying. These emotionally competent behaviors as identified by Goldman (1995) include emotional self-   
assessment, accurate self-assurance, self-confidence, emotional self-control, and empathy. According to Gold-
man, one must be self-aware and in tune with personal emotions in order to effectively interact as well as hold 
leadership positions. Leadership positions can include but are not limited to roles including, charge nurse, pre-
ceptor for new employees, nurse manager or director. Without these emotionally competent attributes, one may 
not be able to clearly demonstrate therapeutic interactions and role-modeling. Likewise, one must be self-aware 
of displayed behaviors in order to effectively practice emotional self-control. Emotional self-control is para-
mount in order to effectively interact with others, build rapport, and manage conflict on any level [12] [13]. 
 
Table 1. Bullying behaviors overt covert.                                                                            

Hostility Non-verbal gestures including facial gestures Invasion of personal space 

Tone of voice Social isolation Not speaking or speaking with aggressive tone 

Diminishing the power of bullying Calling the nurse names Placing blame on the nurse and/or  
referring nurse to workplace counselors 

Harassment Demeaning, treating “different” than the  
majority of other nurses Excessively critical 

Continual reminder of mistakes/errors Intolerant Impatient 

Intimidation Making false accusations Yelling, shouting, using profanity 

Gossip Rumors aimed at turning others against  
the individual Public humiliation 

Condescending Spreading lies, being deceptive Vindictive 

Punishing Hinting the nurse should transfer or quit Continual public verbal attacks 

Excluding the nurse from  
unit based/work based activities 

Withholding pertinent information  
from the nurse 

Excluding from professional/social  
networking opportunities that apply to work 

Ignoring/undervaluing/belittling  
the nurse’s work 

Defaming and/or falsely attacking the  
nurse’s skill level and/or reputation Excessive teasing which can lead to cruelty 

Questioning the nurse’s competency Excessive sarcasm Public humiliation which could include  
destruction of personal property 

[4] [6]-[11]. 
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The effects of nurse bullying can be harmful, career shaping and even career ending for some recipients of 
bullying. The following case study will illustrate the power of nurse bullying and the benefit of displaying emo-
tionally competent behaviors.  

2. Case Study 
A brand new RN, Mary recently passed NCLEX and started a job on a busy inner city medical-surgical unit. 
Mary was 20 years old and overly eager to begin her nursing career. Most of the nurses on the unit were veteran 
staff and previously worked together at another hospital. The nurses were reunited through a recent hospital 
merger. Mary was the only new hire on the unit in two years. She entered her job with intense enthusiasm and 
passion to do well. Mary’s preceptor was selected randomly since none of the nurses had a desire to precept new 
nurses. In fact, the nurses voiced feelings of viewing the preceptor role as burdensome and extra work without 
extra pay. As a result, Mary’s preceptor ship was anything but positive. She felt like she was set free from the 
beginning and was verbally put down when asking about basic nursing procedures. For example, one of her pa-
tients needed an NG tube inserted. Mary asked her preceptor to observe her inserting the tube. The preceptor 
rolled her eyes in disgust and verbalized in front of several other staff members that she should know how to do 
this basic skill. Throughout the weeks, Mary was singled out when asking for support including the verification 
of skills which were part of the orientation check list. Singling out behaviors included gossiping and spreading 
rumors of incompetence, placing notes around the unit depicting “how to do specific skills”, and assigning Mary 
to go to lunch alone. As a result, Mary started isolating herself from coworkers, questioned her abilities, and quit 
the job after three months. Mary decided to quit since she felt unsupported, excessively criticized, and isolated. 
Table 2 illustrates the five emotionally competent behavior in relationship to Mary, preceptor, and staff. 

3. Implications for Practice 
Creating awareness on the power of nurse bullying and the benefits of assessing and implementing emotionally 
competent behaviors is essential in creating a culture of change, acceptance and professionalism within today’s 
nursing environment. Both awareness and reflection can assist in turning the Mary experiences into positive and 
meaningful professional encounters. Table 3 displays integration of each of the five emotionally competent be-
haviors into Mary’s case study. 
 
Table 2. Emotionally competent behaviors.                                                                          

Emotional  
self-assessment 

Accurate  
self-assurance Self-confidence Emotional self-control Empathy 

*Lacking by  
preceptor/staff  

as evidenced by  
bullying behaviors. 

*Preceptor/staff  
appeared self-assured  
in professional role  

but behaviors  
hindered Mary’s  
ability to display 
self-assurance. 

*Preceptor/staff appeared  
to be self-confident in  

clinical skills and role but 
behaviors hindered Mary’s 

ability to build 
self-confidence  
as a new nurse. 

*Lacking by preceptor/staff as evidenced by 
bullying behaviors including gossiping,  

placing notes around unit, and attempts at 
isolating Mary during break times. 

It appears as though Mary demonstrated  
emotional self-control by removing herself 
from the negative environment even though 
the outcome (quitting job) was not desirable. 

*Lacking by  
preceptor/staff as 

evidenced by  
bullying behaviors. 

 
Table 3. Integration of emotionally competent behaviors.                                                               

Emotional self-assessment Accurate self-assurance Self-confidence Emotional self-control Empathy 

Preceptor/staff: Preceptor/staff: Preceptor/staff: Preceptor/staff: Preceptor/staff: 

Understand why they are 
feeling emotions related to 
not wanting to precept new 
nurses, realize the vital link 

associated with these  
feelings and interpersonal 

interactions, recognize how 
feelings affect behaviors and 

interpersonal interactions. 

Being aware of individual 
strengths which are  

important to share with new 
nurses, being open-minded 
in relationship to becoming 

a preceptor, professional 
role model, and overall 

mentor. 

Being aware of  
personal and  

professional strengths, 
realizing the value of 
sharing professional 

experiences and skills  
with new nurses. 

Becoming aware of the 
negative effects of  
displaying negative  

behaviors and negative 
emotions, realizing the 
value of maintaining 

self-control and  
professional behaviors 
through professional  

role modeling. 

Never forgetting what it felt 
to be a new nurse with a 
new job on a new unit, 

sensing the value of  
displaying sensitivity and 
caring behaviors, realizing 
the power of perception. 
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Both bullying behaviors and emotionally competent behaviors may be learned, mimicked, and developed. 
Emotional self-assessment, accurate self-assurance, self-confidence, emotional self-control and empathy are es-
sential in combatting nurse bullying. Creating awareness of both emotional competence and bullying can be an 
initial step in cultivating needed tools and support to assist nurses, to professionally role model in the midst of 
ever changing health care environments. 
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Abstract 
A significant association exists between lower urinary tract symptoms and anxiety. Despite the ef-
ficacy of cognitive behavior therapies in treating a variety of phobic disorders, there are few pub-
lished reports about the use of such treatments for urinary problems. We report a case of the pho-
bia of urinary incontinence treated with cognitive behavioral techniques, which involved cognitive 
restructuring, distraction, relaxation training, and exposure to feared situations. 
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1. Introduction 
It has long been recognised that psychological factors play a substantial role in bladder control [1]. Since the 
earliest reports by Chertok et al. [2] and Macaulay et al. [3], there are no data confirming the clinical utility of 
psychological approaches in treating the fear of bladder incontinence. In both studies, patients had physical di-
agnoses, but improved with psychological treatment. Unfortunately, there were insufficient details about therapy 
techniques. 

It is well established that cognitive behavioral treatment has demonstrated efficacy for a wide variety of psy-
chiatric conditions. In regard to urinary problems, although Hunt sets out the rationale for using cognitive be-
havior therapy (CBT) for sensory urgency and idiopathic detrusor instability [1], efficacy data have also not 
been forthcoming. 

One of the reasons could be that in the absence of information on successful treatments, there is a paucity of 
knowledge by clinicians that the utility of CBT could also extend to treating fear of incontinence. As a conse-
quence, once physical causes have been excluded, patients with incontinence phobia tend to be discharged with 
no referrals made for psychological therapies. 

http://www.scirp.org/journal/ojpsych
http://dx.doi.org/10.4236/ojpsych.2015.51009
http://dx.doi.org/10.4236/ojpsych.2015.51009
http://www.scirp.org
mailto:leslie.lim.e.c@sgh.com.sg
http://creativecommons.org/licenses/by/4.0/
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We report a case of phobia of urinary incontinence successfully treated with CBT. 

2. Case Report 
Ms A was a 39-year-old woman with a 2-year history of a fear of urinary incontinence. She made a self-referral 
to seek psychiatric help, and had no past medical history of urinary or fecal incontinence. 

Her phobia was triggered two years ago during an incident where she had to resist a strong urge to urinate af-
ter dinner at a restaurant. Instead, the patient drove for thirty minutes with an uncomfortably full bladder before 
being able to relieve herself at home. In the background of this incident, she had recently closed down her 
graphics design company, and had spent several months struggling with bouts of severe anxiety whenever she 
had to go in to work. 

Ms A had a degree in marketing and management. She described her pre-morbid personality as confident, 
perfectionistic, and high-achieving. 

After the precipitating incident, she began to develop a fear of being incontinent. She worried that she would 
not reach a toilet in time in an unfamiliar and unpredictable situation. This led to certain avoidance behaviors, 
including her refusal to attend formal events with her husband, because she worried that others might notice her 
frequent visits to the toilet. She stopped wearing high heels and switched to “flats” so she could more easily 
make a run for the toilet, if necessary. She also refused to travel overseas for fear of long immigration queues, 
and also did not drive anywhere alone, or on freeways. She went shopping only in familiar places after memo-
rizing the location of restrooms that were of low-usage. On occasion, when she had to endure unfamiliar situa-
tions or places, she would do so with great anxiety and sought constant reassurance from her husband. She 
would also search for a restroom immediately upon arrival and use it to urinate, before resuming her intended 
activities. 

At its most severe, her phobia caused her to experience urinary urges every 10 - 15 minutes, despite having 
already gone to the restroom. Telling herself that her fear was irrational only achieved partial results. In contrast, 
she was able to sleep through the night without any incontinence issues, and only required the toilet every 2 - 3 
hours when at home. 

Ms A was diagnosed with a specific phobia of urinary incontinence. It was decided to treat her condition us-
ing a cognitive behavioral approach, without the use of pharmacotherapy. She was treated over a course of seven 
sessions. We present a summary of the techniques used and a discussion of her progress. 

3. Description of Therapy 
During the first session, the therapist took a history of Ms A’s problems. She was given an explanation of CBT, 
and socialized to the rationale of the treatment and what was expected of her during, and in between therapy 
sessions. She was taught how to record her negative thoughts in a Daily Thought Record (DTR) form. Ms A’s 
husband, who attended the session with her (as well as all subsequent sessions) volunteered to serve as a role 
model for normal behavior. 

Her homework assignments at the end of this session were to make urine measurements. One of the assign-
ments included measuring her urine upon waking from sleep the first thing in the morning. This important data 
would serve to illustrate how much urine her bladder could hold during the night. She was also instructed to 
record her negative thoughts in relation to anxiety-inducing cues, for example, driving to a shopping center. 

In Session 2, Ms A handed in her assignments. Her urine measurements are shown in Table 1. The homework 
assignment served to confirm to her that she was physically able to hold a substantial volume of urine (highest 
recorded volume of 750 mL) for a sustained duration of time (highest recorded duration of 7.25 hours). 

Using Socratic questioning during the session, the therapist encouraged Ms A to think of rational statements 
to counter her phobic negative automatic thoughts (NATs). For example, concerning the NAT “cannot hold my 
urine while waiting,” she was able to rationalize that she had only waited for 10 - 15 minutes and need not have 
worried. She realized that since she had, during sleep, been able to hold her urine for at least 7 hours, there was 
no risk of her becoming incontinent over shorter periods during the day. 

Ms A was educated on the importance of exposure in order to achieve habituation of anxiety. She was asked 
to continue her urine measurements as homework. Ms A also agreed to conduct a behavioral experiment to re-
frain from using the toilet for at least 30 minutes after arriving at a destination. 

In Session 3, Ms A reported that she was able to drive on her own to an unfamiliar location for dinner and not  
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Table 1. Quantity of urine (mL) and duration of time (hr) since last urination.                                               

Date Time of urination (hr) Duration since last urination (hr) Quantity of urine produced (mL) 

21 May 23:55 2.25 300 

22 May 10:30 7.25 500 

22 May 13:15 1.50 650 

22 May 23:40 2.00 600 

23 May 01:35 2.00 250 

23 May 11:15 7.00 450 

23 May 16:15 1.75 750 

31 May 16:55 2.00 650 

31 May 18:55 2.00 550 

 
visit the restroom for 30 minutes. She admitted to being slightly worried during the drive, but managed to over-
come her fears with deep breathing, and the use of positive self-statements, e.g. “I achieved bladder control for 7 
hours. I can do this again.” 

She was given another homework experiment, which was to drive herself to various destinations, rate her 
subjective sense of anxiety, and refrain from using the restroom for at least 40 minutes upon arrival. Ms A’s 
husband was initially instructed to accompany her on her exposure assignments but subsequently, as she mas-
tered her tasks, was asked to let her enter the anxiety-provoking situations alone. 

Exploration into the trigger for Ms A’s problems revealed that Ms A had some cognitive distortions that were 
related to her business failure two years ago, and this had some impact on her current symptoms. She described 
herself as a “failure” because of the closure of her business, and over-generalized her failure at business to fail-
ure of herself as a person, and in part because she was also suffering from a psychiatric problem. She had a ten-
dency to maximize these negative aspects of her life, and minimize her past and current successes (for example, 
her career before the business failure, her successful marriage, and her rapid progress in treatment). Once Ms A 
recognized these cognitive distortions, she was encouraged to view her achievements and setbacks with a more 
balanced perspective. 

In Sessions 4 and 5, Ms A completed her assignment to rate her anxiety in various situations. Table 2 lists a 
sample of her activities, which showed improvement in her self-reported anxiety scores as therapy progressed. 
She was encouraged to use such self-statements as, “I’ve done this before and successfully held my urine” to 
counter her anxiety. 

As part of her homework in session 4, Ms A was asked to prepare a hierarchy of feared situations for the pur-
pose of exposure-habituation exercises. The hierarchy is appended in Table 3. Given that Ms A had already be-
gun to expose herself to situations lower in the hierarchy, it was decided to focus on items higher up the hie-
rarchy, such as driving alone and sitting through hair salon appointments. This was her homework assignment 
for sessions 5 and 6. Ms A was also asked to do variations of the feared situations, such as driving to different 
locations over increasing distances alone, and not use the restroom for 50 minutes upon arrival at the destination. 

By session 6, Ms A reported that she was able to confront a wide variety of situations on the hierarchy and 
that she had successfully kept her urine for 60 minutes. To help overcome her anticipatory anxiety, she was able 
to distract herself by talking to her husband until she felt calmer. 

Without prior discussion with the therapist, she reported that she had booked plane tickets for an overseas trip 
with her husband. She listed several feared situations that she might encounter during her travels, including im-
migration queues, making road trips, and having to walk around in an unfamiliar city. The therapist encouraged 
her to imagine being in various situations in the course of her travel. She responded positively to imaginal ex-
posure and reported a lessening of anxiety at the end of the exercise. She was given the homework assignment to 
continue mentally rehearsing different scenarios of her trip so she could be prepared for the actual journey. 

Ms A was also praised for her success with bladder control, and was encouraged to continue practicing blad-
der control for at least 60 minutes at a time. 
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Table 2. Type of daily activities with anxiety scores. Key: 0—no anxiety; 5—extreme anxiety.                                

Activity Anxiety score prior to 
treatment 

Anxiety score with  
treatment 

Driving to and from a popular shopping outlet, including parking time 3.5 0 

Driving to mother’s house 3.5 1 

Driving home from mother’s house 4 0 

Driving to the hospital for therapy 4 2 

Walking to and from nearby shops 3 0 

 
Table 3. Hierarchy of Ms A’s feared situations, ranked from least feared (10) to most feared (1).                              

1 Traveling around an unfamiliar overseas destination alone. 

2 Queuing up for immigration clearance alone. 

3 Sitting through a massage or visiting a hair salon  
(because the masseuse/hairstylist would notice if she excused herself to the toilet). 

4 Sitting through a concert/movie/musical (prolonged duration of time, but not noticeable if she excused herself to the toilet). 

5 Driving alone on highways. 

6 Driving alone on local streets. 

7 Riding in the car with husband driving on highways. 

8 Riding in the car with husband driving on local streets. 

9 Taking public transport into town. 

10 Taking 20 minute walks to a familiar shopping mall. 

 
In the final session, she reported overall improvement in her phobia of urinary incontinence. She had reduced 

the urge to head for a restroom upon arrival at a destination for 60 minutes. She was able to drive on highways 
alone for one and a half hours and also felt more relaxed, in general. 

Though she harbored residual anxieties pertaining to her overseas trip, she felt confident that she would be 
able to travel without major issues. She was able to summarize the main learning points in her therapy and wrote 
these down in a note book for future reference. 

On follow up review, her first overseas trip in two years was a success. She continued to do well, using the 
techniques that she had learned in therapy. 

4. Discussion 
The behavioral task of delaying bladder emptying over progressively longer time intervals served as exposure to 
the feared situation of bladder incontinence. The important lesson she learned from urine measurement (a less- 
than-pleasant assignment) was that her bladder capacity was more than sufficient for her to cope with different 
situations with increasing periods of delay in onset of micturition. Through questioning her negative cognitions 
she realized that her fears were without basis. This served to motivate her to perform exposure-based homework 
assignments. 

Success of the therapy hinged upon several factors: her motivation to overcome her phobia and exposure to 
the feared situations. The latter tasks provided objective information of the ability of her bladder to contain in-
creasing amounts of urine without any danger of incontinence. Exposure to fear-inducing situations e.g. driving 
along the highway, visiting shopping malls while delaying seeking restrooms allowed her anxiety to habituate, 
but cognitively also served to reinforce the message that she was able to maintain bladder control in these situa-
tions better than she thought she could. The use of distraction and relaxation exercises was meant to facilitate 
her ability to perform her homework exposure exercises in the initial stages of treatment. By the 3rd session, 
with mastery over her phobia becoming evident, she was encouraged to practice her exposure exercises without 
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resorting to distraction techniques. She was also encouraged to drive to various destinations alone, gradually in-
creasing the distances covered. 

The incentive to get better was the real possibility of being able to go on holiday with her husband. Owing to 
the impracticality of familiarizing herself with the location of restrooms in a foreign country, Ms A was encour-
aged to deal with these fears through the use of imaginal exposure i.e. arriving at a foreign airport and queuing 
up at the immigration counter without knowing the location of the restroom. Here the lessons learned about her 
abilities to hold her urine proved useful. Although the results of imaginal exposure are less impressive as those 
of exposure in vivo [4], nevertheless the use of this technique was inevitable as there was no other better choice 
in this case. 

Relaxation exercises do not appear to benefit patients with phobias [5]. By contrast, the efficacy of exposure 
therapy has been well established [4]-[6]. Although it was initially held that exposure was key to anxiety reduc-
tion [5], more recent randomized control trials (RCTs) have demonstrated fear reduction in the course of cogni-
tive therapy for various anxiety conditions [7]-[9]. In the latter RCTs, behavioral experiments and exposure in-
structions were excluded from therapy. This begs the usual questions about the ingredients of successful therapy, 
with suggestions that a sense of control, and uncoupling thoughts and feelings from one’s behavioral reactions 
could ultimately prove therapeutic [10]. 

5. Conclusions 
Cognitive behavior therapy is a well-established treatment of specific phobias [6]. Although treatment has been 
adapted to target a wide variety of phobic conditions [11]-[14], the literature is sparse on treatment success with 
the phobia of urinary incontinence. However, significant association has been found between lower urinary tract 
symptoms and anxiety [1] [3] [15] [16]. In this case report, we have illustrated use of CBT techniques to over-
come phobia of urinary incontinence. Treatment involved using cognitive restructuring, distraction, relaxation 
training and exposure to feared situations carried out as homework assignments. It involved increasing distances 
of travel from home with prohibition on urination for increasing periods of time. 

This single case report has its limitations, given the short duration of treatment and follow up, and the absence 
of validated rating scales, although the intensity of anxiety was subjectively rated. It is hoped that the successful 
use of these techniques may encourage randomized controlled trials with larger numbers of patients with effica-
cy outcomes rated over the short- and long-term. 
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Abstract 
Objective: Our goal was to develop a comprehensive measure of religious involvement for those 
affiliated with monotheistic religious traditions that fully captures the centrality of religion in life. 
Methods: A convenience sample of female caregivers of those with chronic disabling illness, re-
cruited from North Carolina and California, completed a questionnaire including a new 10-item 
scale called the Belief into Action (BIAC) scale (possible score range: 10 - 100). Psychometric pro- 
perties of the BIAC were examined. Results: 231 participants completed the BIAC (87% Christian). 
The average score was 46.3 (range: 10 - 90). Cronbach alpha was 0.89 (95% CI 0.86 - 0.91) and the 
intra-class correlation coefficient between two administrations (n = 60) was 0.919 (95% CI 0.869 - 
0.951). Convergent validity was demonstrated by high correlations between the BIAC and existing 
religiosity scales; divergent validity by weak correlations with mental, social, and physical health 
outcomes; construct validity by high correlations between individual items and total scale score 
(r’s 0.58 - 0.80); factor analytic validity by a single factor that explained 94.4% of the scale’s va-
riance; and predictive validity by small to moderate correlations with psychosocial outcomes in 
expected directions. Conclusion: The BIAC is a reliable and valid scale for comprehensively assess- 
ing religious involvement in female caregivers affiliated with monotheistic religions, Christianity 
in particular. Psychometric properties of the scale need to be established in other populations. 
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1. Introduction 
There are many scales assessing religiosity or spirituality [1]. Why develop another one? Many of the existing 
measures assess religiosity in a relatively superficial manner, often consist of only a few items or limited re-
sponse range, rely heavily on religious belief or attitude [2], or are contaminated by indicators of mental health 
[3]. Is the measurement of beliefs or attitudes alone sufficient to capture the form and depth of religiosity that is 
likely to influence health outcomes? For example, simply asking people about their belief in God may say very 
little about the depth or meaning that religious faith has in their lives. Indeed, there is a scripture that says: 
“Thou believest that there is one God; thou doest well: the devils also believe, and tremble” (James 2:19, KJV). 

In response to this concern and the need to develop a measure capable of quantifying the full range of reli-
gious involvement, we developed a 10-item Belief into Action (BIAC) scale composed of new items and those 
from existing scales, and expanded response options to increase sensitivity and variability (i.e., 1 to 10 for each 
item with a total range from 10 to 100). The goal was to develop a measure that could clearly 1) discriminate 
between those who are not religious, those who are religious, and those who are deeply religious (whose lives 
center on their religious faith); and 2) capture the three major dimensions of religiosity in a comprehensive 
manner (i.e., subjective importance of religion in life, organizational or social religious activity, and non-organ- 
izational or private religious activity) [4]. 

First, then, we needed an item that identified what area of life the person most valued or considered of prima-
ry importance above all other priorities (i.e., the core of their motivation). In western monotheistic traditions 
(and to some extent in Eastern pantheistic traditions as well), the gold standard for this item—based on the sa-
cred scriptures in these traditions—is a focus on the transcendent (i.e., God, Allah, Hashem, Brahman, Buddha, 
Ultimate Reality). In the Jewish Bible, the 1st commandment is: “I am HaShem thy G-d, who brought thee out 
of the land of Egypt, out of the house of bondage. Thou shalt have no other gods before Me” (Exodus 20:2-3, 
Jewish Publication Society Bible). In the New Testament, the “greatest commandment” according to Jesus was 
“Thou shalt love the Lord thy God with all thy heart, and with all thy soul, and with all thy mind” (Matthew 
22:37, KJV) (repeated in three of the four gospels). In the Qur’an, there is little doubt that God is first and pri-
mary. The Islamic creed of belief (confession of faith) in Arabic begins with Lā 'ilāha 'illā Allāh (“There is no 
god but God”) (Qur’an 3:18, Oxford World’s Classics), and the Muslim’s duty is to surrender his or her life to 
God. In fact, the word “Islam” means surrender.  

Rather than simply identify what a person says he or she truly values or considers most important in life, we 
felt there was need for evidence supporting such a claim. Conventional wisdom would suggest that whatever 
people spend their time and their money on is what they truly value, no matter what they actually say. For those 
who spend most of their free time with family, this indicates that family is what is really important to them (the 
same might be said for time spent with friends). For those who spend most of their free time investing in their 
business or work, this suggests that their work is what is really important to them. For those who spend most of 
their free time watching and playing sports, this suggests that sports is what they value the most. Time, indeed, 
is our most precious commodity and one that we dole out carefully on things that are most important to us. The 
same is true for what people spend money on. There is an old saying that says “look at your checkbook if you 
want to know what is important in your life.” Because money is often limited, people tend to spend it only on 
things they really value, forgoing other possible sources of pleasure. Thus, if religion is a central part of a per-
son’s life, then there should be evidence for it in the way they spend their time and their money. Religion will 
have a cost to those who pursue it.  

To address the points above, items for the BIAC scale were chosen—focused on monotheism—to assess 1) 
what a person truly prizes or values in life (“relationship with God” being one of many possible priorities); 2) 
the extent to which a person has consciously chosen to surrender life to God or otherwise conform life to their 
religious beliefs; 3) how much time within a 24-hour period is actually spent on religious activity (religious 
practices, including volunteering); and 4) what proportion of one’s finances is given to support religious causes. 
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Thus, the 10-item BIAC depends heavily on theoretical considerations and on the face validity of the items cho-
sen. 

In order to test the initial psychometric properties of the BIAC, we chose a sample of stressed female caregiv-
ers from the east and west coasts of the United States. First, we wanted persons who had a real need for religion 
in their lives as they grappled with difficult circumstances. Caregiving for a loved one with dementia, neurolog-
ical illness, and other chronic disabling medical illness is known to be very stressful. Depression rates are high 
in this setting [5]-[8], and there are serious consequences for caregiver physical health as well [9]-[11]. For 
many of individuals, religious beliefs and practices give meaning to the caregiving role and surround the person 
with a supportive community that helps give strength to continue in that difficult and often isolating role. This 
has been widely documented in hundreds of qualitative and quantitative studies from around the world [12] [13], 
those in caregivers in particular [14]-[17]. Second, we chose female caregivers because women are more likely 
to be caregivers than men (70% - 75% of caregivers are women) [18] [19], and women generally tend to be 
more religious than men for a variety of reasons [20]. Third, we conducted this study in both North Carolina 
(part of the Bible belt) and in Los Angeles County, California (part of the multi-cultural, less conservative west 
coast), so that participants would have a wide range of religious beliefs and perspectives. We hypothesized that 
the BIAC scale would have solid psychometric properties in terms of both reliability and validity in this com-
bined population. 

2. Methods 
A convenience sample was recruited from Durham County (central North Carolina) and Los Angeles County 
(southern California) between May 22, 2013 and August 1, 2014. Inclusion criteria were 1) female, 2) ages 40 to 
75, 3) primary family caregiver for a person with chronic disabling illness, and 4) significant disability in the 
cared-for person as indicated by the need for assistance in at least one of six physical activities of daily living 
(ADLs) (bathing, dressing, toileting, eating, walking, transferring) and at least three of eight instrumental ADLs 
(using telephone, shopping, preparing food, keeping house, doing laundry, traveling independently, taking own 
medications, handling finances). Participants were screened on the telephone and then arrangements were made 
for an in-person meeting to fill out a questionnaire that took approximately 30 - 45 minutes to complete. The 
questionnaire was self-explanatory and required only minimal assistance from the trained interviewers who ad-
ministered it. Because caregivers often had to hire someone to watch over their family member during their ab-
sence, and had to pay for parking and travel expenses, participants were reimbursed $100 for their time and ef-
fort. Those from the Durham County site who agreed to complete the BIAC a second time one week later were 
paid an additional $20. The study was approved by the Duke University Medical Center institutional review 
board (protocol #42861) and Glendale Adventist Medical Center ethics committee (1/16/14). 

2.1. Measures 
Demographic characteristics assessed included age, education, race/ethnicity, relationship to cared-for person, 
and duration of caregiving. 

Perceived stress. Perceived stress includes feeling overwhelmed, stressed, or not having control over things, 
and was measured using the Perceived Stress Scale (PSS) [21]. The PSS consists of 10 statements rated by sub-
jects from never (0) to very often (4), with a score range from 0 to 40. The average stress score based on a 1983 
Harris poll of a representative US sample of adult women was 13.7 (SD 6.6).  

Caregiver burden. Caregiver burden includes embarrassment, overload, entrapment, resentment, isolation 
from society, loss of control, poor communication, and pressures from the physical work. The 22-item Zarit 
Burden Interview is the standard instrument in the field for measuring caregiver burden (score range 0 - 88), and 
assesses burden, stress, embarrassment, anger, fear, strain, suffering, isolation, expectations, financial strain, loss 
of control, uncertainty, and sense of adequacy in relationship to the caregiver role [22].  

Depression. Depressive symptoms are an indirect measure of stress level and caregiver burden. The 20-item 
CES-D was used to assess this domain [23]. 

Physical health. Caregiver health was assessed using the 26-item OARS Comorbidity Scale [24]. The OARS 
scale identifies medical illnesses likely to be experienced by middle-aged and older adults and assesses the ex-
tent to which each illness interferes with physical activities, providing severity ratings for each of the 26 most 
common illnesses in this age group. The OARS scale was also used to assess the medical conditions of the 
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cared-for person and the degree to which these interfered with physical activities. In addition, the disability level 
of the cared-for person was directly assessed by the Katz six-item measure of basic ADLs (physical activities of 
daily living) [25] and the Lawton eight-item measure of IADLs (instrumental activities of daily living) [26]. The 
OARS, Katz, and Lawton scales were rated by the caregiver for the cared-for person. 

Social support. Social support was assessed with the 12-item Social Support Questionnaire [27]. This measure 
assesses the degree of social interaction (number of people nearby that one can depend on and feel close to) (6 
items) and the subjective satisfaction with the support received (6 items). 

Religious involvement. The primary religious variable for determining convergent validity was the 10-item in-
trinsic religiosity (IR) scale [28]. Response options for each of the items range from 1 to 5 (“definitely not true” 
to “definitely true”) creating a possible 10 - 50 score range. The scale has high internal reliability (Cronbach’s 
alpha 0.87, replicated in two separate populations), high test-retest reliability (91% agreement after a six-week 
interval), and high validity (based on two studies involving ministers’ judgments [28] [29]). IR reflects the de-
gree to which religion is the object of a person’s ultimate concern and is sought after as an end in itself, and 
represents a cognitive resource for providing hope and meaning to the caregiver role and reducing stress, de-
pression, and burden. 

Secondary religious variables for comparison with the BIAC assessed several other dimensions of religiosity: 
organizational religious activity (ORA), non-organizational religious activity (NORA), church-based support 
(CBS), and religious coping (RC). Religious attendance and church-based support (ORA) reflected the social 
dimension of religiosity that might help counteract caregiver isolation. NORA involved private religious re-
sources mobilized to respond to the challenges of caregiving. ORA and NORA were measured using the first 
two items of the Duke University Religion Index, whose psychometric characteristics have been established in 
both community and clinical populations [30]. In addition, as a more specific measure of the support received 
from ORA, church-based social support was assessed using a 12-item scale [31] (range 12 - 48, average 41.0, 
based on data from 1998 General Social Survey), which is made up of subscales assessing emotional support 
received from one’s congregation, emotional support provided to other members, anticipated future support 
from members if needed, and negative interactions with members. The latter subscale was scored in reverse 
when combining subscales to obtain a total religious support score. Finally, the 7-item negative religious coping 
(NRC) subscale of the brief RCOPE [32] was administered (score range 0 - 21) to assess religious struggles that 
caregivers might experience. This measure predicts an increased risk of mortality [33] and has been associated 
with higher pro-inflammatory cytokine levels [34].  

2.2. Statistical Analysis 
Descriptive statistics were used to determine the characteristics of the sample. Associations between the total 
BIAC score and demographic, caregiving, religious, psychosocial, and physical health characteristics were ex-
amined using Pearson correlations for continuous variables and analysis of variance or Student’s t-test for com-
parison of continues variables across categorical variables. The reliability of the BIAC was determined using in-
ternal consistency and test-retest statistics. Internal reliability was assessed using the Cronbach alpha coefficient 
that was calculated for the overall 10-item BIAC scale and for the BIAC after each item was removed (to assess 
the contribution the item made to overall scale reliability) [35]. An alpha that is over 0.70 is considered satisfac-
tory internal reliability. Test-retest reliability was determined using the Intra-class Correlation Coefficient (ICC) 
and Pearson correlation between the two administrations of the scale one week apart. The method used to de-
termine the ICC for individual items on the BIAC and the overall scale has been described by Shrout and Fleiss 
(2,1) random set [36]. An ICC of 0.70 or higher is considered acceptable.  

Convergent validity of the BIAC was evaluated by calculating Pearson correlations between the BIAC and 
other measures of religiosity (intrinsic religiosity, religious support, negative religious coping, and religious af-
filiation). Divergent or discriminant validity was examined using the Pearson correlation between the BIAC and 
depressive symptoms, caregiver burden, number of persons in social network, and caregiver physical health. 
Construct validity was examined by the Pearson correlation between each item on the BIAC and the total BIAC 
scale score (r’s > 0.40 are considered acceptable). Factor analytic validity was determined using principal com-
ponent analysis (PCA). In order to check the factorability of the correlation matrix, we used the Kaiser-Meyer- 
Olkin (KMO) [37] measure of sampling adequacy (which should exceed 0.60) and Bartlett’s test of sphericity 
[38] (which should be significant at p < 0.05 to reject the null hypothesis that the variables are not related to one 
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another). PCA was conducted using the Kaiser-Guttman rule that states the number of factors to be extracted 
should be equal to the number of factors having an eigenvalue of greater than 1.0 [39]. SAS (version 9.3; SAS 
Institute Inc., Cary, North Carolina) was used for all analyses except when calculating the ICC and Cronbach’s 
alpha (with confidence intervals) for which IBM SPSS Statistics, version 22, was used. 

3. Results 
A total of 251 caregivers completed the initial questionnaire (151 from Durham County and 100 from Los An-
geles County) and 60 consecutive participants from the Durham site agreed to complete the BIAC a second time 
one week later (mean 6.7 days, SD = 1.1). Demographic, caregiver, religious, psychosocial and physical health 
characteristics of the sample are presented in Table 1. The average age of participants was 57.6 years; most had 
at least some college (average 14.8 years of education); and the majority were either white Caucasian (45.0%) or 
Black (36.6%). The most frequent medical condition of the cared-for person was dementia (35.9%) (i.e., Alz-
heimer’s disease or vacular dementia). In the majority of cases the caregiver was a child (49.6%) or spouse 
(24.4%) of the cared-for person, and the average duration of caregiving was just over six years (74.1 months). 
The vast majority of participants were Christian (86.7%), although there were several Jewish, Muslim, and 
Buddhist participants, as well as those associated with a wide range of other religious groups (Bahai, Unitarian, 
Druid/Pagan, Science of Mind, etc.). Only a small percentage indicated no religious affiliation (3.3%). 

3.1. BIAC Scale 
The BIAC scale was completed in less than 5 minutes by most participants and was easily understood regardless  
 
Table 1. Characteristics of the sample (n = 251) and associations with BIAC scale score.                                     

Characteristic % (n) Mean (SD) (n) BIAC1 

Demographic    
Age, years (range 40 - 75)  57.6 (8.6) (249) r = −0.02 

Education, years  14.8 (3.5) (242) r = −0.02 

Race    
White 45.0 (112)  38.9**** 

Black 36.6 (91)  55.2 

Hispanic 8.4 (21)  49.8 

Asian 7.2 (19)  41.4 

Other 2.8 (7)  47.4 

Site    
North Carolina 60.2 (151)  47.2 

Los Angeles County 39.8 (100)  45.1 

Caregiving    
Relationship to cared-for person    

Spouse or partner 24.4 (61)  38.8** 

Child 49.6 (124)  47.2 

Parent 9.2 (23)  46.7 

Other 1st or 2nd degree relative 10.8 (27)  56.6 

Non-relative 6.0 (15)  53.1 

Duration of caregiving (months)  74.1 (80.1) (247) r = −0.06 
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Continued  

Religious    
Denomination    

Christian 86.7 (212)  49.8**** 

Jewish 2.5 (6)  20.2 

Muslim 1.6 (3)  23.0 

Buddhist 2.1 (5)  27.4 

Other religion 3.7 (9)  33.0 

None 3.3 (8)  13.3 

Attendance at services (1 - 6)  3.9 (1.6) (251) r = 0.76**** 

Private religious activities (1 - 6)  3.9 (1.8) (251) r = 0.60**** 

Intrinsic religiosity (range 10 - 50)  37.1 (9.6) (251) r = 0.77**** 

Religious support (overall, 12 - 48)  36.3 (7.9) (218) r = 0.67**** 

Received (3 - 12)  8.1 (3.0) (219) r = 0.66**** 

Anticipated (3 - 12)  8.8 (3.0) (220) r = 0.61**** 

Provided (3 - 12)  8.3 (2.9) (221) r = 0.62**** 

Negative interaction (3 - 12)  4.1 (1.4) (218) r = 0.20** 

Negative religious coping (range 0 - 21) 8.9 (3.1) (247) r = −0.20** 

Psychosocial    
Social support    

No. of supportive persons (0 - 54)  18.2 (11.4) (251) r = 0.13* 

Satisfaction with support (6 - 36)  31.4 (6.1) (250) r = 0.30**** 

Caregiver depression (CESD) (0 - 60) 21.2 (8.6) (251) r = −0.12 

Caregiver burden (0 - 88)  40.9 (16.3) (251) r = −0.19** 

Perceived stress (0 - 40)  18.6 (6.9) (251) r = −0.24*** 

Physical health    
Caregiver illness/impairment (0 - 78)  4.2 (4.2) (251) r = 0.01 

Cared-for person illness/impairment (0 - 78) 11.9 (7.6) (251) r = −0.02 

Cared-for person ADL impairment (8 - 42) 32.9 (5.3) (251) r = −0.03 

*p < 0.05, **p < 0.01, ***p < 0.001, ****p < 0.0001. 1Pearson correlation (r) used to determine association between BIAC and continuous variables; 
Student’s t-test or analysis of variance used to compare average BIAC scores across categorical variables. ADL = activities of daily living (physical 
and instrumental); CESD = Center for Epidemiologic Studies-Depression scale. 
 
of race or education level. The average score on the scale was 46.3 (SD 20.7, range 10 to 90) (Table 2). There 
was no significant difference on the BIAC between North Carolina and California sites (47.2 vs. 45.1, p = ns). 
Highest scores were obtained on the question asking about extent to which person had decided to place their life 
under God’s direction (7.5, SD = 3.2) or had decided to conform life to religious teachings (6.6, SD = 3.4), 
whereas the lowest score was obtained on the question asking about time spent on religious volunteering (2.6, 
SD = 2.4). 

Higher scores overall on the BIAC were obtained by Black Americans (55.2) and Hispanics (49.8), and the 
lowest score by white Caucasians (38.9) (Table 1). Interestingly, somewhat higher scores were obtained by rela-
tives of the cared-for person other than spouse, child or parent (those who were perhaps less “expected” to serve 
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in the caregiving role). Christians scored higher on the BIAC (49.8) than those with other religious affiliations 
(23.6) or no affiliation (13.3). 

3.2. Reliability 
Internal consistency of the BIAC overall, and after deleting each item of the scale to evaluate how removing the 
item influenced the scale’s reliability, is displayed in Table 3. The BIAC scale had a Cronbach α coefficient of 
0.89 (95% CI 0.86 - 0.91), and deleting individual items from the scale had little effect on its reliability. Test- 
retest reliability after one week was demonstrated by an ICC of 0.919 (95% CI 0.869 - 0.951) for the overall 
scale; ICC’s for individual items ranged from 0.566 to 0.970 (Table 4). Pearson correlations between the two 
times of administration were similar to ICCs.  
 
Table 2. Items and average scores on the BIAC (n = 245).                                                              

 Mean (SD) 

BIAC1 (God highest priority in life now) 3.9 (4.2) 

BIAC2 (frequency of religious attendance) 5.6 (2.8) 

BIAC3 (religious social get-togethers besides attendance) 4.5 (3.0) 

BIAC4 (decided to place life under God’s direction) 7.5 (3.2) 

BIAC5 (percent of annual income given to religious causes) 4.6 (2.8) 

BIAC6 (time spent listening/viewing religious media) 3.9 (2.8) 

BIAC7 (time spent reading religious scriptures, religious literature) 3.5 (2.2) 

BIAC8 (time spent in prayer or meditation) 3.8 (2.1) 

BIAC9 (time spent in religious volunteering) 2.6 (2.4) 

BIAC10 (decided to conform life to religious teachings) 6.6 (3.4) 

Total BIAC scale 46.3 (20.7) 

 
Table 3. Reliability coefficients for the BIAC scale and for the scale after individual items deleted (n = 245).                     

 Alpha1 (95% CI) 

Total BIAC scale 0.89 (0.86 - 0.91) 

Item removed  
BIAC1 (God highest priority in life) 0.89 (0.87 - 0.91) 

BIAC2 (attendance at religious services) 0.87 (0.84 - 0.89) 

BIAC3 (religious get-togethers besides attendance) 0.88 (0.85 - 0.90) 

BIAC4 (place life under God’s direction) 0.87 (0.84 - 0.89) 

BIAC5 (percent of annual income given) 0.87 (0.85 - 0.89) 

BIAC6 (time spent listening/viewing religious media) 0.88 (0.85 - 0.90) 

BIAC7 (time spent reading religious scriptures, etc.) 0.87 (0.84 - 0.89) 

BIAC8 (time spent in prayer or meditation) 0.88 (0.85 - 0.90) 

BIAC9 (time spent in religious volunteering) 0.88 (0.86 - 0.90) 

BIAC10 (conform life to religious teachings) 0.87 (0.85 - 0.89) 

1Cronbach’s alpha (raw, not standardized) for total scale and for total scale with item removed. 
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Table 4. Test-retest reliability for BIAC individual items and total score (n = 60).                                          

 ICC1 (95% CI) Pearson r 

BIAC1 (God highest priority) 0.657 (0.485 - 0.780) 0.657 

BIAC2 (religious attendance) 0.970 (0.951 - 0.982) 0.970 

BIAC3 (other religious social) 0.673 (0.507 - 0.791) 0.673 

BIAC4 (life under God’s direction) 0.839 (0.744 - 0.901) 0.843 

BIAC5 (% annual income given) 0.891 (0.823 - 0.933) 0.892 

BIAC6 (viewing religious media) 0.907 (0.849 - 0.943) 0.907 

BIAC7 (reading religious scripture) 0.755 (0.621 - 0.846) 0.759 

BIAC8 (private prayer/meditation) 0.566 (0.366 - 0.716) 0.576 

BIAC9 (religious volunteering) 0.786 (0.665 - 0.866) 0.791 

BIAC10 (conform to religious teachings) 0.859 (0.774 - 0.913) 0.862 

BIAC total 0.919 (0.869 - 0.951) 0.919 

1ICC = intra-class correlation coefficient. 

3.3. Validity 
As evidence for convergent validity, significant positive correlations were found between the BIAC scale score 
and intrinsic religiosity (r = 0.77), positive religious support subscales (r = 0.61 - 0.66), and a negative correla-
tion was found with NRC as expected (r = −0.20) (Table 1). Those with a religious affiliation scored nearly four 
times higher on the BIAC (47.5, 95% CI 44.9 - 50.1) than did those without a religious affiliation (13.3, 95% CI 
9.2 - 17.3). Not surprisingly, the BIAC was highly correlated with frequency of religious attendance (r = 0.76) 
and private religious activity (r = 0.60) since the BIAC contains question on religious attendance and private re-
ligious activity. 

Divergent or discriminant validity was demonstrated by weak correlations between the BIAC and other psy-
chological, social, and physical health constructs. These included depressive symptoms (r = −0.12 with CESD), 
caregiver burden (r = −0.19), number of persons in the caregiver’s social support network (r = 0.13), and care-
giver physical health (r = 0.01). Predictive validity, however, was indicated by stronger correlations with per-
ceived stress (r = −0.24) and satisfaction with support (r = 0.30), as expected given the stress buffering and sup-
portive role that religious involvement may serve. 

Finally, construct validity was indicated by high correlations between individual items on the BIAC and the 
BIAC total scores (Table 5), with r’s ranging from 0.58 to 0.80 (all above 0.40), a finding supported by factor 
analysis. Factor analytic validity of the BIAC was examined using principal component analysis (PCA). The 
factorability of the correlation matrix was demonstrated by an acceptable KMO (0.90) and Bartlett’s test of 
sphericity (χ2 = 1173.3, p < 0.0001). PCA revealed only one factor with an eigenvalue 4.73 that explained 94.4% 
of the total variance of the scale, with factor loadings for individual items ranging from 0.545 to 0.797 (Table 6). 
The eigenvalue of the second largest factor was 0.44 (below the minimum value of 1.0 by the Kaiser-Guttman 
rule). The scree plot is presented in Figure 1. 

4. Discussion 
This study indicates that the BIAC is a theoretically sound scale and comprehensive measure of religious com-
mitment and practice. Most participants were stressed family caregivers from the eastern and western United 
States, although there was surprisingly little difference in the average score between the two sites (47.2 vs. 45.1 
on a scale from 10 to 100).  

Both reliability and validity of the BIAC scale were demonstrated. The internal reliability was 0.89 (95% CI 
0.86 - 0.91), which is well above the acceptable level of 0.70. Test-retest reliability after one week was also high 
(ICC = 0.92, 95% CI 0.87 - 0.95), again well above the minimum value of 0.70. Construct validity was demon-
strated by high correlations between individual items on the BIAC and the total scale score (r’s ranging from  
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Table 5. Correlation matrix of individual items of BIAC scale and total scale score (n = 245).                                   

 1 2 3 4 5 6 7 8 9 10 Total 

BIAC1 1.0           
BIAC2 0.44 1.0          
BIAC3 0.34 0.59 1.0         
BIAC4 0.45 0.57 0.47 1.0        
BIAC5 0.41 0.67 0.46 0.51 1.0       
BIAC6 0.37 0.43 0.30 0.50 0.49 1.0      
BIAC7 0.47 0.57 0.52 0.54 0.53 0.59 1.0     
BIAC8 0.32 0.46 0.44 0.47 0.37 0.49 0.64 1.0    
BIAC9 0.15 0.40 0.50 0.32 0.39 0.35 0.49 0.51 1.0   
BIAC10 0.41 0.50 0.43 0.70 0.51 0.46 0.53 0.45 0.32 1.0  
Total BIAC 0.65 0.78 0.70 0.78 0.74 0.69 0.80 0.68 0.58 0.75 1.0 

Pearson correlations. 
 
Table 6. Factor loadings for individual items on factor 1 of BIAC scale (N = 245).                                            

 Factor 1 

BIAC1 (God highest priority) 0.545 

BIAC2 (religious attendance) 0.762 

BIAC3 (other religious social) 0.659 

BIAC4 (life under God’s direction) 0.751 

BIAC5 (% annual income given) 0.713 

BIAC6 (viewing religious media) 0.651 

BIAC7 (reading religious scripture) 0.797 

BIAC8 (private prayer/meditation) 0.678 

BIAC9 (religious volunteering) 0.561 

BIAC10 (conform to religious teachings) 0.713 

Total variance explained 94.4% 

 
0.58 to 0.80, all exceeding the minimum criterion of 0.40), as well as by the emergence of one factor that ex-
plained 94.4% of the scale variance, confirming that the BIAC scale measures a single underlying construct (re-
ligious commitment). 

Discriminant and convergent validity, considered the most essential aspects of construct validity [40], were 
also demonstrated. There was evidence for discriminant validity by weak correlations between the BIAC and 
constructs such as mood (r = −0.12), number of persons in the caregiver’s social support network (r = 0.13), and 
physical health (r = 0.01), indicating that this instrument is assessing something other than social support, men-
tal health, or physical health. This is important given the problem with construct overlap that characterizes many 
of the measures now being used to assess spirituality [3] [41]. 

There was also strong evidence for convergent validity, i.e., the extent to which a scale correlates with other 
measures whose validity has been established by prior work [42]. The BIAC was strongly correlated with intrin-
sic religiosity (r = 0.77) measured using a scale that has been validated against ministers’ judgments (see earlier 
citations). Likewise, the BIAC was strongly correlated with positive aspects of religious support (a potentially  
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Figure 1. Scree plot of eigenvalues.                       

 
key factor in alleviating caregiver stress) with r’s ranging from 0.61 to 0.66. Finally, the average score obtained 
by those with a religious affiliation was almost four times that of those without an affiliation (47.5 vs. 13.3). 
Scores were also highest in minority groups (Black and Hispanic), which has often been reported using other 
measures of religiosity [43] [44]. 

Since the BIAC might be useful in studies examining health outcomes, we also found evidence for predictive 
validity in that the BIAC was significantly correlated with mental and social health outcomes such as perceived 
stress (r = −0.24) and satisfaction with support (r = 0.30) (and similar correlations, though weaker, were present 
for caregiver burden and depressive symptoms, as might be expected given the important role that religion could 
play in buffering caregiver stress). 

5. Limitations 
Besides the strengths noted above, the present study has numerous limitations. First, the sample was one of 
convenience and all analyses were cross-sectional. Second, the sample was composed of caregivers, so the re-
sults should be applied cautiously outside this population. Third, since all participants were female and there are 
known gender differences in religiosity, the psychometric properties of the BIAC in males remain unknown. 
Fourth, the scale was designed primarily for members of monotheistic religious traditions, and given the present 
sample (87% Christian), the BIAC may not perform as well (or at all) in non-monotheistic traditions. There is 
even some concern about the usefulness of the scale in those of Jewish or Muslim faith. Although the numbers 
are small, average scores on the BIAC in Jewish female caregivers (n = 6) and Muslim female caregivers (n = 3) 
were quite low, suggesting that further research is needed in larger samples drawn from these faith traditions. 

6. Conclusion 
The BIAC is a reliable and valid scale for comprehensively assessing the central role that religion plays. This 
study reports the psychometric properties of the BIAC in women caregivers involved in the often stressful task 
of providing for a loved one with chronic, disabling illness. Given the unique nature of the present sample (mid-
dle-aged female caregivers, most of whom were Christian), future research is needed to test the BIAC in other 
population groups, both community-dwelling and institutionalized (including males), and in those affiliated with 
Jewish, Muslim, and other monotheistic and non-monotheistic religious traditions [45]. A copy of the BIAC 
scale for use in research can be obtained at  
http://www.spiritualityandhealth.duke.edu/index.php/publications/research-publications.  
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Abstract 
Background: Neuroscience can assist clinical understanding and therapy by finding neurobiologi-
cal markers for mental illness symptoms. Objectives: To quantify biomarkers for schizophrenia 
and schizoaffective disorder and relate these to discrete symptoms of psychosis. Methods: Within 
a case-control design with multiple exclusion criteria to exclude organic causes and confounding 
variables, 67 DSM IV-R diagnosed and 67 control participants from a defined hospital, clinic and 
community catchment area were investigated for candidate markers. Participants underwent 
protocol-based diagnostic-checking and symptom rating via Brief Psychiatric Rating Scale and 
Positive and Negative Syndrome Scale, functional-rating scales, biological sample-collection and 
sensory-processing assessment. Blood and urine samples were analysed for monoamine neuro-
transmitters, their metabolites, vitamin cofactors and intermediate-substances related to oxida-
tive stress and metabolism of monoamines. Neurocognitive assessment of visual and auditory 
processing was conducted at both peripheral and central levels. Biomarkers were defined by Re-
ceiver Operating Curve (ROC) analysis. Spearman’s analysis explored correlations between dis-
crete symptoms and the biomarkers. Results: Receiver Operating Curve (ROC) analysis identified 
twenty-one biomarkers: elevated urinary dopamine, noradrenaline, adrenaline and hydroxy pyr-
roline-2-one as a marker of oxidative stress. Other biomarkers were deficits in vitamins D, B6 and 
folate, elevation of serum B12 and free serum copper to zinc ratio, along with deficits in dichotic 
listening, distance vision, visual and auditory speed of processing, visual and auditory working 
memory and six middle ear acoustic reflex parameters. Discrete symptoms such as delusions, hos-
tility, suicidality and auditory hallucinations were biomarker-defined and symptom biomarker 
correlations assumed an understandable pattern in terms of the catecholamines and their rela-
tionship to biochemistry, brain function and disconnectivity. Conclusions: In the absence of a full 
diagnosis, biomarker-symptom-signatures inform psychiatry about the structure of psychosis and 
provide an understandable pattern that points in the direction of a new neurobiological system of 
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symptom-formation and treatment. 
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1. Introduction 
The architecture of schizophrenia is still largely unknown and conventional categories for diagnosing schizoph-
renia and schizoaffective states are still based on descriptions of symptoms and behaviours [1]. While progress 
has been made regarding the underlying molecular biology and neuropathology of schizophrenia, characteriza-
tion of discrete symptoms does not reflect underlying neurobiological mechanisms [2]. Schizophrenia and re-
lated psychotic conditions are increasingly viewed as complex, polygenic diseases involving overlap of hun-
dreds of forms of functional pathology. Although the search for peripheral and central markers for schizophrenia 
has been underway for many years investigating monoamine, neuro-immune, inflammatory, neuroendocrine and 
neuroplasticity markers and others [3] [4], only marginal understanding of symptom-formation in psychosis has 
been gained and no integrated, causal framework for therapy has yet emerged [5]. At the same time, clinicians 
have recognized changing diagnoses across time and added comorbidity within their patients’ conditions, to the 
extent that there has been fading faith in fuzzy categorical boundaries within descriptive classification systems 
[6]. 

In the clinical setting, presenting symptoms that fail to join with others to meet sufficient criteria for any firm 
classified diagnosis cause clinicians considerable stress. Clinicians walk a fine line between knowing what a 
single symptom such as hallucinations might mean in the longer term and the knowledge that the earlier schi-
zophrenia is confirmed and treatment is able to begin, then the better is the outcome [7]. Such symptoms may 
sometimes subside and unnecessary cost, distress and stigma may accompany an inaccurate diagnosis [8]. For 
these reasons, biomarkers for discrete symptoms of serious mental illness are urgently required, to complement 
phenomenology and inform clinical management [9].  

Schizophrenia and schizoaffective disorder are allied conditions within the clinical setting, with the DSM- 
IV-R classification system describing schizoaffective disorder in terms of a major mood disorder episode occur-
ring concurrent with symptoms that meet characteristic symptoms for schizophrenia [10]. The Mental Health 
Biomarker Project (Fryar-Williams 2010-2014) sought to discover, investigate and quantify biochemical and 
neuro-physiological markers of schizophrenia and schizoaffective disorder across a number of domains. These 
included neurotransmitter synthesis and metabolism, oxidative stress, nutrition-related vitamin and mineral 
co-factors, visual and auditory information processing and middle ear acoustic reflexes. The selection of vitamin 
and mineral cofactors in the biochemical domain related to their theoretical background in remote and proximal 
biochemical pathways related to monoamine synthesis and their purported relationship with monoamine meta-
bolism through cofactor deficiencies in folate and methylation cycles. Also, their proximity to trans-sulfuration 
pathways relates to protection against oxidative stress. The theoretical background for selection of biological 
markers in this study is presented in Figure 1. The theory behind these relationships has been described in the 
literature [11]-[15] and research initiatives in this area have been well summarised by Frankenburg F.R. (2007), 
[16]. However, vitamin and mineral cofactors for enzymes within these biochemical pathways have not been 
quantified as biomarkers for mental illness. Indole-catecholamines have been extensively investigated in many 
body fluids, in relationship to psychosis and schizophrenia and there have been contrasting findings [17]. Uri-
nary hydroxyhemopyrroline-2-one (HPL), a metabolite reported in schizophrenia is considered an indicator of 
disturbed porphyrin synthesis and oxidative stress [18]. Vitamins and mineral cofactors and intermediate sub-
stances related to folate and methionine (one-carbon) cycles have theoretical potential to exert subtle, cumula-
tive effects on neurotransmitter synthesis and metabolism [19]-[21]. These allied pathways are affected by vita-
min B6, B12, red cell folate and plasma homocysteine levels [22]-[25], serum copper [26], serum ceruloplasmin 
[27], red cell zinc [28], serum histamine [29] and serum methyltetrahydrofolate reductase (MTHFR 677 C- > T) 
gene polymorphism [30], whilst vitamin D has a proven epidemiological link with schizophrenia [31].  
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Figure 1. Theoretical background for selection of biological markers. MTHFR: Methylenetetrahydrofolate reductase, MAT: 
Methionine adenosyltransferase, SAMe: S-Adenosylmethionine, MT: Methyltransferase, SAH: S-Adenosylhomocysteine, 
SAHH: S-Adenosylhomocysteine-hydrolase, CBS: Cystathione Beta Synthetase, BHMT: Betainehomocysteine methyltrasfe- 
rase, DMG: Dimethylglycine, TMG: Trimethylglycine, MSR: Methionine sulphoxide reductase, MS: Methioninesynthase, 
IAA: 5-hydroxyondolacetic acid, HVA: homovanillic acid, MAO: monoamineoxidase. MHMA: 3-methoxy-4-hydroxy- 
mandelic acid; VMA: Vanillylmandelic acid, FAD: Flavine adenine dinucleotide. MHPG: 4-hydroxy-3-methoxyphenylgly- 
col, COMT: catec-hol-o-methyl-transferase. DOPAL: 3,4-dihydroxyphenylacetaldehyde, DOPAC: 3,4-dihydroxyphenylace- 
tic acid, DOPEGAL: 3, 4-dihydroxyphenylglycolaldeyde, DOMA: 3,4-dihydroxymandelic acid.                                

2. Methods  
2.1. Study Design  
A case-control study design was used to clearly differentiate candidate markers between cases and controls. 
Multiple exclusion criteria (Section 2.3) were applied to case selection in order to strip psychosis in schizophre-
nia and schizoaffective disorder down to a functional core uninfluenced by organic causes such as substance 
abuse, head injury, sensory disability or medication variables that could unduly influence outcome measures.  

2.2. Participants 
This study was conducted between May 2010 and December 2014. Participants were enrolled between May 
2010 and December 2013 at the Queen Elizabeth Hospital, Woodville, South Australia and at its satellite mental 
health clinics in the Western Adelaide community catchment area. All participants were informed of the goals, 
assessment procedures and funding of this study and provided written consent. Ethics permission for the study 
was obtained from the hospital ethics committee. Participants were from multi-ethnic backgrounds and the 
age-range was 18 to 60 years. A highly-characterized group of patients diagnosed with schizophrenia or schi-
zoaffective disorder were compared with an age and gender matched group of controls, who had subclinical 
symptoms only. Similar psychotic symptoms occur in both schizophrenia and schizoaffective conditions [10] 
and these diagnoses occurred at a 1.2:1 ratio respectively in the ward and clinic population. Recruitment of pa-
tients with both of these allied conditions allowed sufficient numbers of patients with psychosis to be obtained 
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within the confines of the multiple exclusion criteria described in Section 2.3. It also gave scope for biomarker 
analysis of depressed mood that may co-occur in schizophrenia and depressed and manic symptoms that may 
co-occur in schizoaffective disorder.  

In order to minimise setting variables participant assessments took place within a 4 day window. After case-
note review, a standard interview protocol collected demographic information and information related to devel-
opment, organic causes or sensory disability. Also recorded were height, weight and absence or presence of deve-
lopmental difficulty or learning delay, medical co-morbidity, head-injury, family history of mental illness, use of 
glasses or hearing aids, in order to identify participants with peripheral sensory issues. Other information collected 
was time of onset of illness and duration of illness, social attachment durability and vision and hearing history.  

All participants were rated using standard rating scales [32] [33]. These scales included the Brief Psychiatric 
Rating Scale (BPRS) and the Positive and Negative Syndrome Scale for schizophrenia (PANSS), which were 
amalgamated in the interest of reducing assessment time. Using this rating tool, each symptom was rated 1 to 7 
intensity to give an overall symptom intensity rating (SIR), which was taken as a measure of symptom clinical 
severity. Hospital and clinic ratings were made by psychiatric trained registrars, who were blind to index labor-
atory and sensory processing test results, but not to patient status. Patient diagnostic checklist and symptom rat-
ings for control participants were made by one psychiatric trained assessor who was not blind to the diagnostic 
status of the participant, since in the real-world clinic setting, many patients are unable to mask their condition 
due to residual symptoms of psychosis.  

2.3. Patient Recruitment and Sample Selection 
Non-detained ward patients in partial remission but with residual symptoms of psychosis, were recruited and 
assessed in the expected last week of their admission, by which time they were sufficiently recovered to give 
informed consent. Other patients were evaluated in satellite psychiatric outpatient clinics and the nearby re-
search institute setting. A total of 82 symptomatic participants (cases) were recruited and completed assessment. 
Early statistical analysis of confounders required that 15 participants on SSRI or SNRI antidepressant medica-
tion be excluded from the study, due to the masking effect of SSRI and SNRI medication on catecholamine le-
vels, sensory-processing and middle-ear outcome measurements. Therefore the number of patients in the final 
statistical analysis was 67.  

Patients were included in the study if they received a diagnosis of schizophrenia or schizoaffective disorder 
made by a consultant psychiatrist in the ward or satellite psychiatric outpatient department, according to the 
DSM-IV-R classification criteria [10]. Diagnoses were checked against a DSM-IV-R symptom checklist, at the 
recruitment stage, to confirm that a correct diagnosis had been made. Ward patients were recruited within a 
week of their expected discharge back into the community so that severity bias between patients and community 
based controls was minimized. Ward patients were recruited and assessed in the ward setting and nearby re-
search institute and community patients were recruited directly and by phone, from the satellite clinics they at-
tended.  

The multiple exclusion criteria applied to patient selection are now described: clinical appraisal of a patient’s 
judgment capacity and orientation in time, place and person was undertaken during recruitment, in order to con-
firm capacity to consent and exclude delirium. Informal examination to exclude ocular muscle dysfunction, hand, 
forearm and shoulder dysfunction was also conducted at this stage, in order to ensure that a patient was free to 
proceed to neuro-physiological tests in the absence of rigidity, dyskinesia, tremor or postural instability as a re-
sult of extra-pyramidal side-effects from antipsychotic medication [34]. Persons medicated with Clozapine, 
Olanzapine, anti-histamines, or vitamin therapy were excluded, since these variables had potential to confound 
biochemical results for histamine. Participants taking antipsychotic-agents with lesser effect on histamine re-
ceptors (Zuclopenthixol, Modecate, Amisulpride (Solian) and Risperidone) were however included. The only 
exception was seven patients on Quetiapine. Mood stabilisers were allowed and antipsychotic medication re-
mained stable during the assessment period. Persons with active or unremitted use of alcohol or other substance 
abuse were excluded, since this can confound neurotransmitter results. Persons with upper respiratory tract in-
fections, intellectual, visual or auditory disability or clinically documented or descriptive history of hospitalized 
head injury with unconsciousness, were also excluded in order to ensure that middle ear congestion, known 
sensory disability or organic cerebral damage did not confound results. It was not possible to control for smok-
ing to have any chance of patient recruitment.  
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2.4. Control Recruitment and Sample Selection 
A total of 72 control participants were recruited with the assistance of the Population Research and Outcomes 
Studies (PROS) Unit of the University of Adelaide. These participants were volunteers from the same catchment 
area as patients affiliated with the Queen Elizabeth Hospital and the North West Adelaide Health Study 
(NWAHS). Using the same exclusion protocol as for patients, these participants were age-stratified and ran-
domly recruited by phone over the same assessment period as patients. None of the controls reached symptom 
threshold for schizophrenia or any DSM-diagnosable mental illness, but were rated for reported and observed 
subclinical symptoms by a psychiatric trained assessor who was not blind to their asymptomatic status, but was 
blind to biological test results. Two younger controls required for younger age matching, were recruited from a 
local surf life-saving club within the same NWAHS catchment area. Five control participants were excluded due 
to their failure to meet exclusion criteria on assessment. The control sample used for the final analysis was 
drawn from the same catchment area as the patients and final sample consisted 67 controls.  

2.5. Biochemical Assays and Specimen Collection 
Laboratory tests used to assay biochemical markers in this study were commercially-available blood and urine 
samples, collected from all participants. Collection methods are documented in Table 1. 

All biochemical testing was conducted by independent laboratories that were blind to participants’ case or 
control status and all participant symptom raters and neurophysiological assessors were blind to laboratory re-
sults. Baseline fasting spot-urine samples were collected for biochemical assays of dopamine, noradrenaline and 
adrenaline as well as their metabolites homovanillic acid (HVA) and methoxy-hydroxymandelic acid (MHMA) 
and the serotonin metabolite 5-hydroxyindoleacetic acid (5-HIAA). As part of this analysis, urinary creatinine 
was determined as a urine concentration standard and this standard was also used for urinary hydroxyhemopyr-
roline-2-one (HPL). In order to ensure that urine neurotransmitter levels were not affected by hypothalamic pi-
tuitary axis (HPA) activation, due to the procedure of blood-taking, urine collection preceded blood-taking, by a 
minimum of two hours. Fasting blood was also collected for vitamins and mineral cofactors.  

2.6. Sensory Processing Assessments 
Reverse digit span working memory and spatial working memory deficits have a known association with schi-
zophrenia [35] [36]. After determining visual and hearing acuity all participants were assessed for selected sen-
sory and cognitive variables related to auditory and visual processing. Assessments were conducted in auditory 
and visual domains, at a time separated from both blood and urine collection and within 4 days of such biologi-
cal sample-collection. Apart from the prerequisite audiogram assessment, equipment used is compact, carried in 
an attache case and the assessment time is forty five minutes (Image 1 and Image 2).  
 

 
Image 1. Sensory processing briefcase equipment (used 
with permission).                                              
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Image 2. Sensory processing speed assessment.                      

 
Where applicable, visual assessment was conducted using the participant’s usual glasses and alternate-cover- 

test was conducted prior to visual testing, to exclude visual fixation disparity (phoria or tropia) as a potentially 
confounding variable [37]. Visual assessments used patients own glasses where appropriate and included near and 
distance visual acuity, visual attention span, speed and accuracy of visual performance as outlined in Table 2. 

Auditory assessments were conducted in a quiet room (ambient noise level 20 dB) and preceded by examina-
tion of the external auditory meatus to exclude obvious pathology or sebum obstruction. Audiometric examina-
tion was conducted using the MAICO Audiogram MA 40 [38], at 250 Hz to 4000 Hz to determine hearing defi-
cits (defined as air-bone conduction gaps > 10 Hz and/or sensory threshold abnormalities > 500 - 1000 Hz) and 
laterality differences. Auditory processing outcome measures were of acuity, attention and threshold speed and 
accuracy of auditory processing (Table 3).  

In an effort to investigate pre-attentive deficits relating to acoustic reflexes and their relationship to central 
auditory-processing deficits or delays, specific measures were obtained for ear canal volume at threshold audi-
tory response, peak middle ear pressure at threshold auditory response and gradient of the middle ear pressure 
elevation, using the Tymp GSI 38 by VIASYS Healthcare [39]. These measures were undertaken to quantify the 
tympanic muscle activating reflex response to sound entering the ear, along with the strength and duration of the 
sound dampening stapes muscle, which were surmised to be related to brain stimulus activation and inhibition, 
respectively. These two sequentially activated muscles regulate middle ear sound-conduction, with sound con-
ductance by the tympanic and stapes muscle, followed by a sound dampening protective response as the handle 
of the stapes bone is finally applied to the oval window of the cochlea. In a novel approach, the strength and 
timing of the tympanic and stapes reflex responses were directly measured from the graph read-out of the ma-
chine, in order to ascertain whether any alacrity or delay of these sound-conducting and gating mechanisms 
might be associated with stimulus distortion in psychosis. Where repeated testing was necessary, an interval of 
30 seconds or more was allowed between trials, in order to prevent error from muscle fatigue. Middle ear acous-
tic reflex assessment methods are documented in Table 4. 

3. Data Analysis and Results 
Data analysis on a sample consisting of 67 cases and 67 controls, within which there were 30 female cases with 
a mean age of 42 years and 37 males with a mean age of 39. In the control sample there were 34 females with a 
mean age of 45 and 33 males with a mean age of 46. For the total participant sample females totalled 64 and 
males totalled 70. The mean age for cases was 41 years and the mean age for controls was 46 years, matched on 
average to ±3 years. Variable distributions were mapped and quantile functions calculated using EasyFit soft-
ware [40]. The sample was initially analysed as total cases versus total controls and no separate analysis by age 
and sex was conducted due to sample size. Basic demographic data relating to the participants and the 
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Table 1. Summary of biochemistry tests and methods with literature citations.                                                

Test Method, analyser, reagents Laboratory/reference 

Neurotransmitters   

Biogenic amines: dopamine,  
noradrenaline and adrenaline, 

Spot-baseline (fasting) urinary neurotransmitter testing  
(second void morning), snap-frozen to minus 30 degrees 
and analysed by mass spectrometry, using nanomols  
per millimol of urinary creatinine as a standard. 

SA Pathology, Adelaide, South Australia. 
Whiting MJ. 2009. Simultaneous measurement 
of urine metanephrines and catecholamines by 
liquid chromatography with tandem mass  
spectrometric detection. Annals of Clinical 
Biochemistry, 46, 129-136. 

Creatinine Spot urine specimen from the same void as biogenic 
amines, expressed in millimols per Litre. 

SA Pathology, Adelaide SA. 

Oxidative stress: Urinary 
hydroxyhemopyrroline-2-one   

Urinary  
hydroxyhemopyrroline-2-one 
(HPL) 

Spot urine (second void morning) in ascorbic acid, snap 
frozen (-30C) and light-protected. Colorimetric method at 
540nm, following solvent extraction and reaction with 
Erich’s reagent. micrograms per decilitre. 

Applied Analytical Laboratories, 
8/26 Nestor Drive, Meadowbrook, Queensland, 
Australia. +61 7 3133 1615. 

Nutrition-Biochemistry   

Vitamin D (25-OH) Diasorin Liason assay kit. for use on the Liaison  
platform nmol/L. 

Clinpath Laboratories, 19 Fullarton Rd, Kent 
Town. South Australia 5067+61 8 8366 2000. 

Serum total Vitamin B12 
Competitive Electrochemiluminescent Immunoassay. 
Roche Modular E 170. 
Automated Immunoassay Analyser, 
using Roche Vitamin B12 Reagent (pmol/L). 

Clinpath Laboratories. As above. 

Red Cell Folate 

Competitive Electrochemiluminescent Protein Binding 
Assay, using Roche Modular E 170, using Roche Folate 
Red Blood Cell (RBC) Reagent and Roche Folate RBC 
Haemolysing Reagent. on Automated Immunoassay  
Analyser (nmol/L). 

Clinpath Laboratories. As above. 

Vitamin B6  
(Pyridoxal-5’-phosphate  
coenzyme form) 

Whole blood High Pressure Liquid Chromatography with 
fluorescent detection. Chromsystems Vitamin B6 in Whole 
Blood High pressure Liqid Chromatography Reagent Kit. 
Waters Alliance 2695 Separations Module. Waters 474 
Fluorescence Detector (nmol/L). 

Sullivan Nicolaides Pathology 
143 Whitmore St, Taringa. Queensland 4068. 
Australia. +61 7 337 8666 

Serum Copper Flame Atomic Absorption Spectrophotometry. 
Varian AA-240FS (umol/L). 

Douglass Hanly Moir Pathology 
14 Griffnock Avenue, Macquarie Park. 
New South Wales 2113. +61 2 9855 5222. 

Red Cell Zinc 
Inductively coupled plasma mass spectroscopy (ICP-MS), 
using 6% n-Butanol reagent and Agileny ICP-MS 7500ce 
analyser (umol/L). 

Sullivan Nicolaides Pathology. 
As above. 

Serum Ceruloplasmin 
Immunoturbidimetric method, using 6K91-30  
Multignet Caeruloplamin Kit and Abbott  
Architect ci16000 analyser (g/L). 

Douglass Hanly Moir Pathology. 
As above. 

Percentage Free Copper/Red 
Cell Zinc 

Percentage of free copper in the serum calculated by an 
equation based on the molecular and atomic weights of 
ceruloplasmin and copper (one ceruloplasmin molecule 
binds to six copper atoms). The ratio of the percentage free 
copper to red cell zinc was calculated as “percentage free 
copper”/“Red cell zinc umol/L”. 

Calculated by authors 

Intermediate substrates 
and enzymes   

MTHFR Ala222Val (C677T) 
methyl tetrahydrofolate  
reductase polymorphism 

Real time PCR analysis 
Roche Diagnostics Light-Cycler 480 kit. Using  
TecnoBiol reagents, Sigma probes and primers on Roche 
LC480 analyser. 

Douglass Hanly Moir Pathology. 
As above. 

Plasma homocysteine 
Ice transported EDTA sample. Competitive  
Chemiluminescent Immunoassay, using Seimens  
Homocysteine reagent on Seimens Advia centaur  
Automated Immunoassay (umol/L). 

SA Pathology. 
+61 8 8222 3000 
As above. 

Serum histamine 
Beckman Coulter Radio Immunoassay, using Beckman 
Coulter R.I.A. Kit on Perkin Elmer Wizard 1470  
Automated Gamma Counter (umol/L). 

Sullivan and Nicolaides. 
As above. 
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Table 2. Summary of visual assessment methods with literature citations.                                               

Visual assessments Method Reference 

Near vision acuity test Sussex Vision test of near vision. Near 
vision test card SNT-3000-L, 2009-2011. 

Sussex Vision test of near vision. Near vision 
test card SNT-3000-L, 2009-2011. Sussex 
Vision International Ltd.) 
http://Zazzle.com.au/near_vision_testcard_visu
al_acuity_exam-137420023635816730.  
Sussex Vision International Ltd. 

Visual (symbol) span 

Increasing number of symbols are presented 
in a standardised order from left to right. 
Test score reported as the absolute number 
of visual symbols recalled in the correct 
order. 

Visual symbol Span. A subset test of WMS-IV. 
Weschler Memory Scale, Fourth Edition. 2009.  
Pearson Inc. Keith RW. 
Pearson Clinical Assessment 
P.O. Box 599700 
San Antonio, Texas 78259 

Distance vision 
(Binocular distance vision acuity) 

Right distance vision, then left distance 
vision, with 20 seconds inter-test  
interval. 

The Snellen-Chart (Snellen 1862) 
H. Snellen, Probebuchstaben zur Bestimmung 
der Sehschärfe, Utrecht 1862. 

Threshold visual speed of processing  
performance as a percentage of age 
(Expresses visual processing speed in terms of 
the visual processing system’s relative age) 
Shortest interval of time a person can notice 
between the order of presentation of two optical 
stimuli. Speed of visual order processing  
increases with age. For adults between the 
range of 18 and 60 years, the normal range for 
visual speed of processing is 24 to 72  
milliseconds). For adults between the range of 
18 and 60 years, the normal range for visual 
speed of processing is 24 to 72  
milliseconds. 

Person tested sees two brief flashes of light 
randomly presented from left-to-right or 
right-to-left on multiple occasions, and 
must decide which light flash appeared first. 
The inter-stimulus time interval (ISI)  
between the flashes is shortened by  
computer algorithm, if the answer is  
correct, otherwise it is  
lengthened. A performance-age rating, is 
provided, configured against 
norms-for-age. Performance-age is  
subtracted from the individual’s actual age 
and the result divided by the age of the test 
subject is multiplied by 100. 

Brain Boy Universal Professional instrument 
(MediTECH 2010). Langer Acker 7. D-30900 
Wedemark, Germany. 

 
Table 3. Auditory assessment methods with literature citations.                                                        

Auditory assessment Method Reference 

Reverse digit span 
(Measures auditory (verbal)  
working memory) 
Normal range is 6 to 7 

With gaze aversion by listening participant and tester, digits are 
read in set sequence. The tested participant is asked to repeat 
them in reverse order. Reported as the absolute number of 
digits correctly recalled in reverse order. 

Weschler D.: Wechsler Adult 
Intelligence Scale-III (WAIS-III), 
1997. The Psychological  
Corporation. Pearson Clinical 
Assessment, P.O. Box 599700, 
San Antonio, Texas 78259. 

Competing words performance for age 
as a percentage of age 
(Intra-cerebral dichotic listening  
performance for processing  
of auditory information) 
Normal ranges vary with age 

A voice-over CD and earphones test ability to correctly identify 
both of two competing-words (CW), delivered separately to the 
right and left ears. Using this test’s normative-for-age database, 
the difference between each test subject’s expected and actual 
performance-for-age was calculated, and this was then divided 
by the actual age of the test subject, and multiplied by 100. 

Keith RW: SCAN-3 test for  
adolescents and adults. Pearson  
Clinical and Talent Assessment 
2009. Published by Pearson ISBN 
0158910176. 

Threshold speed of Auditory  
processing as a percentage of age 
(Speed of auditory processing  
systems relative to age) 
Speed of auditory processing reduces 
with age. For adults in the age range of 
18 and 60 years, the normal range for  
auditory speed of processing is 46 to 72 
milliseconds. 

Person tested hears two clicks, randomly presented from right 
to left and left to right side, presented through headphones. By 
pressing a right or left button, a decision must be made from 
which side the dual-stimulus originates. If the answer is  
correct, the inter-stimulus interval between flashes (ISI) is 
shortened, otherwise it is lengthened. The auditory order 
threshold is the shortest ISI a person can correctly  
differentiate between two auditory impressions. A read-out  
of the threshold speed of auditory (order) processing is 
provided, along with a norm performance-age rating. Auditory 
speed of (order) processing performance as a percentage of 
age is calculated by subtracting the norm-for-age from the 
performance-age, divided by the age of the test subject,  
multiplied by 100. 

The Brain Boy Universal  
Professional Instrument  
(MediTECH 2010). By  
MediTECH Electronic GmbH, 
Langer Acker 7, 30900  
Wedemark, Germany. 
www.meditech.de  

http://zazzle.com.au/near_vision_testcard_visual_acuity_exam-137420023635816730
http://zazzle.com.au/near_vision_testcard_visual_acuity_exam-137420023635816730
http://www.meditech.de/
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Table 4. Summary of middle-ear assessment methods with website links.                                                

Middle ear assessments Method Reference 

Ear canal volume at threshold  
auditory response. 
Normal range > 0.2 cm∙s3 

The GSI 38 measures combined volume of the ear 
canal and the middle ear space. An ear canal  
volume greater than 0.2 cm3 may indicate tympanic  
membrane perforation due to trauma or abnormal 
laxity of the tympanic membrane in response to 
acoustic pressure. 

GSI 38 
Grason-Stadler 2005-Auto Tymp.  
Graason-Stadler A division of VIASYS  
Health Care, 5225. Verona Rd, Building 2,  
Madison, WI 53711. 

Peak middle ear pressure at  
threshold auditory response 
Normal range −150 daPa to + 100 daPa 

The GSI 38 measures peak middle ear pressure 
achieved in response to tympanic membrane change 
associated with tympanic muscle  
contraction. This is tested over the range of +200 
daPa to −400 daPa. 
Low pressures may accompany Eustachian tube 
dysfunction. 

GSI 38 
(Grason-Stadler 2005) 

Gradient middle ear pressure at  
threshold auditory response. 
Normal range 60 - 150 daPa 
Percentage length of the base of the 
stapes reflex divided by the total  
duration of the reflex. 
(A measure of the strength of the stapes 
reflex during its maximal period of 
contraction) 
The term “threshold” refers to the first 
reflex response which typically occurs at 
a frequency of 500Hz in a decibel range 
of 90 to 110. 
Projected Stapes amplitude 
(Alternative measure of stapes 
contraction strength) 
Time-to-off-set of the stapes reflex 
contraction divided by the base length 
(a measure of any acoustic-reflex offset, 
advance or delay). 

The GSI 38 measures the middle ear pressure  
gradient, for which the normal range is 50 to 110 
daPa. High gradients are indicative of middle ear 
effusion. 
 
The GSI 38 traces the stapes reflex contraction to 
maximum amplitude of 8 millimetres, after which it 
traces a basal threshold formed for the maximum 
portion of the reflex. The length of this basal portion 
divided by the total duration of the reflex contraction 
was multiplied by 100. 
 
Direct measurement of stapes amplitude at the  
intersection of projected onset and offset  
contraction gradients. 
 
Threshold base directly measured and  
compared with the total duration of the stapes reflex, 
from initiation to time of offset. 

GSI 38 
(Grason-Stadler 2005). 
 
 
 
GSI 38 
(Grason-Stadler 2005). 
 
 
 
GSI 38 
(Grason-Stadler 2005). 
 
 
 
GSI 38 
(Grason-Stadler 2005) 

 
biomarker variables is provided in Table 5 and Table S2, respectively. Statistical analysis was conducted using 
XLSTAT [41] for Receiver Operating Curve (ROC) analysis of variables, at a 95 per cent level of confidence. 

ROC analysis plots the sensitivity and specificity of the test result against each outcome-measurement, to give 
an indication of a variable ability to split between cases and controls, which is a test of screening capacity for 
that variable and thus, its biomarker status [42] [43]. Criteria used for candidate markers to achieve biomarker 
status in this project were: 1) a ROC area under the curve (AUC) lower boundary of ≥0.65 at a 95% level of sig-
nificance and P ≥ 0.05,with a good test having an area of 0.7 to 0.9; 2) A risk of rejection of the null hypothesis 
(RR-Ho), for which the ideal value is <10% (Table S1); 3) For this data set, a minimum Spearman’ Rank Cor-
relation coefficient of rho > 0.195, giving a P value of >0.05 and an ideal rho of >0.35 or more, giving a P value 
of 0.000 to <0.0001. 

Though we essentially limited biomarkers identification to candidate markers that met the above criteria 1)-3), 
the ideal odds ratio of association with diagnosis of schizophrenia or schizoaffective disorder (Table S1), was an 
odds ratio that when divided by 3 (to compensate for a case-control study design), was either singly or in com-
bination within a domain, able to provide an odds ratio of >2. Other ideal criteria include high percentage values 
for both sensitivity and specificity, (ideally > 90 percent). However in reality, there is often trade-off between 
sensitivity and specificity with lower values for one relative to higher values of the other. 

Having identified our biomarkers using the above criteria, we then used Spearman’s correlation matrix to ex-
plore and rank the relationship of the participants’ symptom-ratings to their ROC-discovered biomarkers. 

3.1. ROC Analysis Results 
All candidate biochemical variables tested, (with the exception of MTHFR C667T polymorphism, and plasma 
homocysteine), produced a high area under the curve (AUC > 0.6). High serum B12 ROC AUC was marginal at 
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Table 5. Basic demographic data of case and control group participants (n 67).                                                

Parameter Number 
patients 

Mean 
patients 

Standard 
error 

Number 
controls 

Mean 
controls 

Standard 
error 

Age participants 67 40.5 1.3 67 45.7 1.4 

Age males 37 38.6 1.4 33 46.4 1.7 

Age females 30 42.9 2.4 34 45.0 2.2 

Body Mass Index (BMI) 53 30.0 1.2 66 26.7 0.6 

Right hand dominance % 65 92.6 2.1 67 93.1 1.7 

Urine creatinine (mmol/L) 66 9.2 0.7 67 9.5 0.7 

5-Hydroxyl indole acetic acid (5-HIAA) 66 4.3 0.8 67 1.6 0.1 

Plasma homocysteine (umol/L) 66 10.0 0.3 66 9.5 0.3 

Red cell acetylcholine esterase (U/gb Hb) 61 39.8 0.7 67 39.6 0.7 

Hearing threshold (Db) 60 533.3 33.3 64 515.6 24.8 

Visual threshold of near vision 61 6.3 0.5 67 5.2 0.1 

 
0.565 and high histamine produced a poor quality ROC curve. In the field of sensory processing assessment, all 
candidate variables tested reached ROC identified biomarker status, with the exception of outcome measures for 
gap-detection and auditory-figure ground tests within the SCAN test for auditory processing disorder and out-
comes for near vision using the Sussex near vision test. Catecholamine metabolites homovanillic acid (HVA) 
and methoxy-hydroxymandelic acid (MHMA), along with the serotonin metabolite, 5-hydroxyindoleacetic acid 
(HIAA), also failed to reach significance on ROC analysis.  

On ROC analysis, twenty-one outcome measures achieved the required area under the curve (AUC > 0.65), 
risk of rejection (RR < 10%) and sufficient correlation coefficient (usually with sufficient odds ratio and/or spe-
cificity), to achieve status as a biomarker (Table 6, Table S1). These biomarkers were elevated dopamine, no-
radrenaline and adrenaline, along with elevated urinary hydroxyhemopyrroline-2-one (HPL/creatinine), low red 
cell folate, low activated B6 (pyridoxal-5’-phosphate coenzyme form), elevated ratio of percent free copper to 
red cell zinc and low serum vitamin D (25-OH) and elevated vitamin B12 (AUC 0.565) contributed positively to 
the overall nutrition-biochemical domain biomarkers. Visual processing variables were visual (symbol) span, 
threshold visual speed of processing performance as a percentage of age (expresses visual processing speed in 
terms of the visual processing system’s relative age) and distance-vision on right (asymmetric binocular dis-
tance-vision acuity). Variables eligible for biomarker status within auditory processing assessment, were reverse 
digit span (measures verbal, auditory working memory), competing-words performance for age as a percentage 
of age (measures intra-cerebral dichotic processing of auditory information) and threshold speed of auditory 
processing as a percentage of age (expresses auditory processing speed in terms of the auditory processing sys-
tems relative to age). Six biomarkers were discovered on middle ear impedance testing. These were: threshold 
percentage length of the base of the stapes reflex divided by the total duration of the reflex (a measure of the 
strength of the stapes reflex during its maximal period of contraction), threshold stapes amplitude projected (al-
ternative measure of stapes contraction strength), threshold time-to-off-set of the stapes reflex contraction di-
vided by the base length (gives a measure of acoustic reflex decay), threshold ear canal volume, threshold peak 
middle ear pressure and threshold gradient middle ear pressure, as outlined in Table 6. 

3.2. Symptom-Profile Analysis 
In order to draw meaning from the correlation between symptoms and biomarkers, we segregated symptoms in 
two main ways. Firstly according to their lead (strongest) correlative biomarker and secondly according to the 
strength of their correlation with the three principal catecholamine components, noradrenaline, adrenaline and 
dopamine. In the following presentation the P values for Spearman’s correlates are not presented, however sig-
nificance levels correspond to the following general rules: for rho > 0.80 to 0.40, P < 0.0001, for rho 0.4 to 
0.350, P = 0.000, for rho 0.350 to 0.307, P = 0.001, for rho 0.260, P = 0.007, for rho 0.255, P = 0.008, for rho 
0.250, P = 0.009, for rho 0. 247, P = 0.010, for rho 0.231, P = 0.016 and for rho 0.195, P = 0.043.  
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Table 6. Twenty one outcome variables achieving ROC status as biomarkers for schizophrenia and schizoaffective disorder.          

ROC variables No. of 
Obs AUC ROC 

P value SENS SPEC % RR-Ho 

High dopamine (DA) 133 0.702 <0.0001 0.379 0.940 0.01 

High noradrenaline (NA) 133 0.851 <0.0001 0.742 0.881 0.01 

High adrenaline (AD) 133 0.844 <0.0001 0.758 0.821 0.01 

High (HPL/creatinine) 133 0.696 <0.0001 0.697 0.642 0.01 

High free copper to zinc ratio 133 0.611 0.022 0.470 0.746 2.19 

Low B6 activation 129 0.638 0.002 0.800 0.484 0.17 

High serum vitamin B12 (80% CI) 134 0.563 0.0933 0.373 0.761 18.56 

Low red cell folate 133 0.654 0.001 0.591 0.716 0.10 

Low vitamin D 132 0.651 0.001 0.462 0.791 0.12 

Low visual span 126 0.862 <0.0001 0.831 0.821 0.01 

High visual speed of processing  
discrepancy (VSOP) (% of age) 122 0.875 <0.0001 0.909 0.731 0.01 

Poor distance vision on right 128 0.597 <0.0001 0.475 0.851 0.01 

Low reverse digit span 127 0.810 0.000 0.900 0.552 0.02 

High competing words discrepancy  
(% of pass score) 124 0.799 <0.0001 0.759 0.773 0.01 

High auditory speed of processing  
discrepancy (ASOP) (% of age) 121 0.874 <0.0001 0.745 0.879 0.01 

High threshold ear canal volume 123 0.603 <0.0001 0.367 0.825 0.01 

Low threshold peak middle ear  
pressure 124 0.617 0.000 0.700 0.484 0.04 

High threshold gradient middle ear  
pressure (90 per cent) 124 0.580 0.0674 0.370 0.891 6.74 

High threshold stapes amplitude  
projected 123 0.626 0.003 0.583 0.651 0.29 

Low threshold time to offset over  
base-length 122 0.659 0.001 0.683 0.613 0.01 

High threshold percentage  
base-length over duration. 122 0.657 0.001 0.583 0.774 0.14 

ROC: Receuver Operating Curve, AUC, No Obs, Number of observations, Area Under Receiver Operating Curve (ideally > 0.6), SENS: Sensitivity, 
SPEC. Specificity, ROC P value. Receiver Operating Curve variavle P value at 95% Confidence Interval, % RR-Ho. Percentage Risk Ratio for Null 
Hypothesis (ideally < 0.10), HPL: Urinary hydroxyhemopyrroline-2-one. 

3.3. Symptom-Correlates in Relationship to Leading Biomarkers 
When schizophrenia and schizoaffective disorder were segregated and ranked according to their lead (strongest) 
correlative biomarker, they fell into five main groups, outlined in Tables 7-11. 

1) Low visual span Tables 7(a)-(f). 
2) Low visual speed of processing Tables 8(a)-(c). 
3) Low auditory speed of processing (ASOP) biomarker Tables 9(a)-(d). 
4) Elevated noradrenaline Table 10(a) and Table 10(b). 
5) Elevated adrenaline Table 11(a) and Table 11(b). 
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Table 7. (a)-(f) Symptom correlates where the lead biomarker is low visual span.                                            
(a) 

Biomarker ROCs Cognitive disorganisation rho for alpha 0.05 

Low visual span (n 126) 0.632 

High noradrenaline (n 133) 0.583 

Low auditory speed of processing (% of age) (n 121) 0.561 

Low competing words score (% of pass score) (n 124) 0.520 

Low visual speed of processing (% of age) (n 122) 0.510 

High adrenaline (n 133) 0.459 

High dopamine (n 133) 0.405 

High distance vision score on right (n 128) 0.341 

Low reverse digit span (n 128) 0.335 

High HPL/creatinine (n 133) 0.332 

High serum B12 (n 134) 0.283 

Low red cell folate (n 133) 0.258 

High threshold gradient middle ear pressure (n 124) 0.248 

Long threshold per cent base length/ duration (n 122) 0.242 

Low vitamin D (n 132) 0.233 

Low threshold time to offset/base length (n 122) 0.195 

Low activated vitamin B6 (n 126) 0.180 

(b) 

Biomarker ROCs Suspiciousness rho for alpha 0.05 

Low visual span (n 126) 0.604 

Low visual speed of processing (% of age) (n 122) 0.573 

Low auditory speed of processing (% of age) (n 121) 0.568 

High noradrenaline (n 133) 0.533 

Low competing words score (% of pass score) (n 124) 0.477 

High adrenaline (n 133) 0.458 

Low reverse digit span (n 128) 0.412 

High distance vision score on right (n 128) 0.390 

Long threshold per cent base length/duration (n 122) 0.303 

High dopamine (n 133) 0.299 

Low threshold peak middle ear pressure (n 124) 0.284 

Low red cell folate (n 133) 0.283 

High HPL/creatinine (n 133) 0.268 

Low vitamin D (n 132) 0.244 

High threshold stapes amplitude projected (n 123) 0.236 

Low activated vitamin B6 (n 126) 0.228 

Low threshold time to offset/base length (n 122) 0.205 

High Serum B12 (n 134) 0.199 

High threshold gradient middle ear pressure (n 124) 0.196 

High threshold ear canal volume (ECV) (n 123) 0.189 

High percent free copper to zinc ratio (n 133) 0.181 
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(c) 

Biomarker ROCs Poor attention rho for alpha 0.05 

Low visual span (n 126) 0.575 

Low auditory speed of processing (% of age) (n 121) 0.551 

Low visual speed of processing (% of age) (n 122) 0.546 

High noradrenaline (n 133) 0.488 

High adrenaline (n 133) 0.473 

Low competing words score (% of pass score) (n 124) 0.455 

Long threshold per cent base length/duration (n 122) 0.384 

High HPL/creatinine (n 133) 0.350 

Low reverse digit span (n 128) 0.336 

Low red cell folate (n 133) 0.284 

High threshold stapes amplitude projected (n 123) 0.266 

High threshold gradient middle ear pressure (n 124) 0.261 

Low threshold time to offset/base length (n 122) 0.257 

High distance vision on Right (n 128) 0.247 

High dopamine (n 133) 0.232 

Low vitamin D (n 132) 0.227 

High threshold ear canal volume (ECV) (n 123) 0.191 

High Serum B12 (n 134) 0.190 

(d) 

Biomarker ROCs Hostility rho for alpha 0.05 

Low visual span (n 126) 0.572 

High noradrenaline (n 133) 0.517 

Low auditory speed of processing (% of age) (n 121) 0.504 

Low visual speed of processing (% of age) (n 121) 0.419 

Low competing words score (% of pass score) (n 124) 0.415 

High adrenaline (n 133) 0.393 

Low reverse digit span (n 128) 0.390 

High dopamine (n 133) 0.321 

Low vitamin D (n 132) 0.291 

Low red cell folate (n 133) 0.284 

High HPL/creatinine (n 133) 0.282 

Low activated vitamin B6 (n 126) 0.270 

Low threshold peak middle ear pressure (n 124) 0.262 

High threshold gradient middle ear pressure (n 124) 0.254 

High distance vision score on right (n 128) 0.241 

Low threshold time to offset/base length (n 122) 0.233 

Long threshold per cent base length/duration (n 122) 0.277 

High threshold stapes amplitude projected (n 123) 0.195 

High threshold ear canal volume (ECV) (n 123) 0.179 
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(e) 

Biomarker ROCs Blunted affect rho for alpha 0.05 

Low visual span (n 126) 0.567 

Low auditory speed of processing (% of age) (n 121) 0.548 

High noradrenaline (n 133) 0.513 

Low competing words score (% of pass score) (n 124) 0.489 

Low visual speed of processing (% of age) (n 122) 0.482 

High adrenaline (n 133) 0.441 

Low reverse digit span (n 128) 0.411 

Long threshold per cent base length/duration (n 122) 0.294 

High distance vision score on right (n 128) 0.283 

High HPL/creatinine (n 133) 0.273 

High threshold gradient middle ear pressure (n 124) 0.264 

Low vitamin D (n 132) 0.233 

Low threshold time to offset/base length (n 122) 0.211 

High threshold stapes amplitude projected (n 123) 0.205 

Low red cell folate (n 133) 0.193 

Low activated vitamin B6 (n 126) 0.187 

High dopamine (n 133) 0.182 

(f) 

Biomarker ROCs Self neglect rho for alpha 0.05 

Low visual span (n 126) 0.509 

High noradrenaline (n 133) 0.441 

High adrenaline (n 133) 0.419 

Low visual speed of processing (% of age) (n 121) 0.411 

Low competing words score (% of pass score) (n 124) 0.373 

Low auditory speed of processing (% of age) (n 121) 0.350 

High HPL/creatinine (n 133) 0.321 

Low reverse digit span (n 128) 0.311 

Long threshold per cent base length/duration (n 122) 0.269 

High serum B12 (n 134) 0.265 

High distance vision score on right (n 128) 0.260 

High dopamine (n 133) 0.250 

Low vitamin D (n 132) 0.241 

Low threshold time to offset/base length (n 122) 0.223 

High threshold gradient middle ear pressure (n 124) 0.187 

High threshold stapes amplitude projected (n 123) 0.187 

Low red cell folate (n 133) 0.175 
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Table 8. (a) (b) Symptoms where lead biomarker is low visual speed of processing.                                          
(a) 

Biomarker ROCs Judgment and insight impairment rho for 
alpha 0.05 

Low visual speed of processing (% of age) (n 121) 0.598 

Low visual span (n 126) 0.595 

Low auditory speed of processing (% of age) (n 121) 0.587 

High noradrenaline (n 133) 0.580 

High adrenaline (n 133) 0.493 

Low competing words score (% of pass score) (n 124) 0.465 

Low reverse digit span (n 128) 0.417 

High distance vision score on right (n 128) 0.397 

Long threshold per cent base length/duration (n 122) 0.327 

High dopamine (n 133) 0.324 

High HPL/creatinine (n 133) 0.316 

Low red cell folate (n 133) 0.276 

Low threshold time to offset/base length (n 122) 0.226 

High threshold gradient middle ear pressure (n 124) 0.223 

Low vitamin D (n 132) 0.222 

Low threshold peak middle ear pressure (n 124) 0.213 

Low activated vitamin B6 (n 126) 0.210 

High threshold ear canal volume (ECV) (n 123) 0.201 

High percent free copper to zinc ratio (n 133) 0.193 

High threshold stapes amplitude projected (n 123) 0.182 

(b) 

Biomarker ROCs Delusions rho for alpha 0.05 

Low visual speed of processing (% of age) (n 121) 0.594 

Low auditory speed of processing (% of age) (n 121) 0.586 

Low visual span (n 126) 0.578 

Low competing words score (% of pass score) (n 124) 0.503 

High noradrenaline (n 133) 0.491 

High adrenaline (n 133) 0.418 

High distance vision score on right (n 128) 0.410 

Low reverse digit span (n 128) 0.396 

High dopamine (n 133) 0.344 

Long threshold per cent base length/duration (n 122) 0.325 

Low red cell folate (n 133) 0.318 

High HPL/creatinine (n 133) 0.258 

Low vitamin D (n 132) 0.241 

Low activated vitamin B6 (n 126) 0.225 

High threshold stapes amplitude projected (n 123) 0.223 

High serum B12 (n 134) 0.221 

Low threshold peak middle ear pressure (n 124) 0.209 

Low threshold time to offset/base length (n 122) 0.197 
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(c) 

Biomarker ROCs Anxiety rho for alpha 0.05 

Low visual speed of processing (% of age) (n 121) 0.497 

Low visual span (n 126) 0.491 

Low auditory speed of processing (% of age) (n 121) 0.521 

High noradrenaline (n 133) 0.454 

High adrenaline (n 133) 0.418 

Low reverse digit span (n 128) 0.324 

Low competing words score (% of pass score) (n 124) 0.330 

High HPL/creatinine (n 133) 0.288 

Low vitamin D (n 132) 0.248 

High percent free copper to zinc ratio (n 133) 0.245 

High distance vision score on Right (n 128) 0.249 

High dopamine (n 133) 0.234 

Low red cell folate (n 133) 0.219 

Low threshold peak middle ear pressure (n 124) 0.219 

High threshold gradient middle ear pressure (n 124) 0.220 

Long threshold per cent base length/duration (n 122) 0.192 

High threshold stapes amplitude projected (n 123) 0.183 

Low threshold time to offset/base length (n 122) 0.109 

 
Table 9. (a)-(d) Symptoms where lead biomarker is low auditory speed of processing.                                      

(a) 

Biomarker ROCs Symptom intensity rating (SIR) 
(severity measure) rho for alpha 0.05 

Low auditory speed of processing (% of age) (n 121) 0.634 

Low visual span (n 126) 0.632 

Low visual speed of processing (% of age) (n 121) 0.616 

High noradrenaline (n 133) 0.575 

High adrenaline (n 133) 0.521 

Low competing words score (% of pass score) (n 124) 0.498 

Low reverse digit span (n 128) 0.446 

High distance vision score on right (n 128) 0.368 

Long threshold per cent base length/duration (n 122) 0.365 

High HPL/creatinine (n 133) 0.342 

High dopamine (n 133) 0.304 

High threshold gradient middle ear pressure (n 124) 0.282 

Low red cell folate (n 133) 0.278 

Low vitamin D (n 132) 0.254 

High threshold stapes amplitude projected (n 123) 0.242 

Low threshold time to offset/base length (n 122) 0.239 

High threshold Ear Canal Volume (ECV) (n 123) 0.226 

High serum B12 (n 134) 0.194 

Low activated vitamin B6 (n 126) 0.187 
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(b) 

Biomarker ROCs Unusual thought content  
rho for alpha 0.05 

Low auditory speed of processing (% of age) (n 121) 0.581 

Low visual speed of processing (% of age) (n 121) 0.580 

Low visual span (n 126) 0.567 

Low competing words score (% of pass score) (n 124) 0.456 

High noradrenaline (n 133) 0.447 

High adrenaline (n 133) 0.386 

High distance vision score on right (n 128) 0.363 

Low reverse digit span (n 128) 0.351 

High HPL/creatinine (n 133) 0.325 

Long threshold per cent base length/duration (n 122) 0.297 

Low red cell folate (n 133) 0.287 

High serum B12 (n 134) 0.249 

Low threshold peak middle ear pressure (n 124) 0.240 

High dopamine (n 133) 0.237 

High threshold stapes amplitude projected (n 123) 0.223 

High threshold ear canal volume (ECV) (n 123) 0.194 

Low vitamin D (n 132) 0.194 

High percent free copper to zinc ratio (n 133) 0.192 

Low activated vitamin B6 (n 126) 0.178 

(c) 

Biomarker ROCs Abstract thinking impairment 
rho for alpha 0.05 

Low auditory speed of processing (% of age) (n 121) 0.546 

Low visual speed of processing (% of age) (n 121) 0.545 

Low visual span (n 126) 0.536 

Low competing words score (% of pass score) (n 124) 0.505 

High noradrenaline (n 133) 0.460 

High adrenaline (n 133) 0.405 

High HPL/creatinine (n 133) 0.395 

Long threshold per cent base length/duration (n 122) 0.367 

Low reverse digit span (n 128) 0.319 

High dopamine (n 133) 0.272 

High threshold gradient middle ear pressure (n 124) 0.267 

High threshold stapes amplitude projected (n 123) 0.261 

High distance vision score on right (n 128) 0.240 

Low threshold time to offset/base length (n 122) 0.236 

Low red cell folate (n 133) 0.230 

High serum B12 (n 134) 0.219 

High percent free copper to zinc ratio (n 133) 0.191 

Low vitamin D (n 132) 0.186 
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(d) 

Biomarker ROCs Hallucinations 
rho for alpha 0.05 

Low auditory speed of processing (% of age) (n 121) 0.545 

Low visual speed of processing (% of age) (n 121) 0.502 

Low visual span (n 126) 0.473 

High noradrenaline (n 133) 0.454 

High adrenaline (n 133) 0.397 

Low competing words score (% of pass score) (n 124) 0.388 

Low reverse digit span (n 128) 0.387 

High distance vision score on right (n 128) 0.355 

Long threshold per cent base length/duration (n 122) 0.287 

Low red cell folate (n 133) 0.272 

High HPL/creatinine (n 133) 0.258 

High threshold stapes amplitude projected (n 123) 0.251 

High threshold ear canal volume (ECV) (n 123) 0.250 

Low threshold time to offset/base length (n 122) 0.230 

High dopamine (n 133) 0.219 

Low vitamin D (n 132) 0.200 

Low activated vitamin B6 (n 126) 0.190 

 
Table 10. (a) (b) Symptoms where lead biomarker is elevated noradrenaline.                                             

(a) 

Biomarker ROCs Poor impulse control  
rho for alpha 0.05 

High noradrenaline (n 133) 0.575 

Low visual span (n 126) 0.515 

High adrenaline (n 133) 0.485 

Low competing words score (% of pass score) (n 124) 0.467 

Low auditory speed of processing (% of age) (n 121) 0.451 

High dopamine (n 133) 0.432 

Low visual speed of processing (% of age) (n 121) 0.402 

Low reverse digit span (n 128) 0.362 

Low vitamin D (n 132) 0.305 

High distance vision score on right (n 128) 0.304 

Long threshold per cent base length/duration (n 122) 0.300 

Low activated vitamin B6 (n 126) 0.278 

Low red cell folate (n 133) 0.273 

Low threshold time to offset/base length (n 122) 0.264 

High HPL/creatinine (n 133) 0.242 

High threshold stapes amplitude projected (n 123) 0.232 
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(b) 

Biomarker ROCs Excitement rho  
for alpha 0.05 

High noradrenaline (n 133) 0.522 

Low auditory speed of processing (% of age) (n 121) 0.493 

High adrenaline (n 133) 0.437 

Low visual speed of processing (% of age) (n 121) 0.437 

Low visual span (n 126) 0.422 

Low competing words score (% of pass score) (n 124) 0.382 

High dopamine (n 133) 0.366 

High distance vision score on right (n 128) 0.357 

Low reverse digit span (n 128) 0.326 

Low red cell folate (n 133) 0.291 

Long threshold per cent base length/duration (n 122) 0.277 

Low activated vitamin B6 (n 126) 0.268 

Low threshold time to offset/base length (n 122) 0.223 

High threshold stapes amplitude projected (n 123) 0.218 

High threshold ear canal volume (ECV) (n 123) 0.206 

 
Table 11. (a) (b) Symptoms where lead biomarker is elevated adrenaline.                                                

(a) 

Biomarker ROCs Emotional withdrawal 
rho for alpha 0.05 

High adrenaline (n 133) 0.503 

Low visual speed of processing (% of age) (n 121) 0.470 

Low visual span (n 126) 0.467 

High noradrenaline (n 133) 0.432 

Low competing words score (% of pass score) (n 124) 0.413 

Low auditory speed of processing (% of age) (n 121) 0.407 

Low reverse digit span (n 128) 0.374 

Long threshold per cent base length/duration (n 122) 0.350 

High threshold stapes amplitude projected (n 123) 0.317 

High HPL/creatinine (n 133) 0.294 

Low threshold time to offset/base length (n 122) 0.277 

High threshold gradient middle ear pressure (n 124) 0.271 

Low vitamin D (n 132) 0.257 

High threshold ear canal volume (ECV) (n 123) 0.227 

High distance vision score on right (n 128) 0.222 

Low red cell folate (n 133) 0.214 

Low activated vitamin B6 (n 126) 0.197 

No dopamine  
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(b) 

Biomarker ROCs Suicidality rho  
for alpha 0.05 

High adrenaline (n 133) 0.341 

High noradrenaline (n 133) 0.308 

Low visual span (n 126) 0.264 

Low auditory speed of processing (% of age) (n 121) 0.252 

Low visual speed of processing (% of age) (n 121) 0.240 

Low reverse digit span (n 128) 0.229 

Low competing words score (% of pass score) (n 124) 0.225 

Low vitamin D (n 132) 0.225 

High threshold ear canal volume (ECV) (n 123) 0.222 

Low red cell folate (n 133) 0.217 

High dopamine (n 133) 0.198 

Low activated vitamin B6 (n 126) 0.186 

3.4. Symptom-Correlates in Relationship to Catecholamine Biomarkers 
When symptoms were segregated according to significant positive and negative correlative strengths for the three 
principal ROC catecholamines noradrenaline (NA), adrenaline (AD) and dopamine (DA), symptom formation 
for schizophrenia and schizoaffective disorder fell into seven finely tuned graduated levels of catecholamines. 

1) Symptoms with significant correlates for both elevated NA, AD and a lower correlate for DA. 
(Severity (SIR) (NA 0.575, AD 0.521) > DA 0.304).  
2) Symptoms with significant positive correlates for NA and AD, but low DA correlates. 
3) Symptoms with elevated NA (n 133, rho 0.5, P < 0.0001), compared with weaker AD and DA. 
4) Symptoms with strongest correlation for adrenaline (AD) in a setting of a weak dopamine correlate. 
5) Decreasing correlative strengths for dopamine (DA) n 133, (together with strong NA and AD correlates) 

and symptoms demonstrating no significant correlates for the dopamine biomarker. 
6) Symptoms demonstrating an absence of significant correlates for the dopamine biomarker. 
7) Symptoms with significant positive correlates for elevated dopamine biomarker. 
8) Symptoms with generalised low or absent correlates for all catecholamines. 
These graduated levels of catecholamines are presented in relationship to their biomarker correlates in Table 12. 

3.5. Symptom-Correlates for the Oxidative Stress Marker, Elevated Haeme-Hydroxy- 
Pyrroline-2-One (HPL) 

Elevated HPL/creatinine levels correlated with high DA ROC (n 131, rho 0.270, P 0.002) and high HIAA ROC 
(AUC 0.677 at 70% level of significance, n 131, rho 0.200, P 0.022) and high NA ROC (n 131, rho 0.232, P 
0.008) and high AD ROC (n 131, rho 0.241, P 0.006). Significant positive correlates were obtained for HPL 
with clinical severity (SIR index) and a number of negative symptoms: Abstract thinking impairment 0.395, 
poor attention 0.350, clinical severity (SIR) rho 0.342, cognitive disorganisation 0.332, unusual thought content 
0.325, disturbed volition 0.327, lack of spontaneous conversation 0.325, self-neglect 0.321, judgment and in-
sight impairment 0.316, social avoidance 0.314, poor rapport 0.305, emotional withdrawal 0.294. Most notably, 
HPL held a significant correlation with the symptom of anxiety (n 133, rho 0.245, P 0.004) and marginal-
ly-significant correlations with reverse digit span (working memory) deficit (n 127, rho 0.204, P 0.022) and 
competing words (dichotic listening) deficit (n 123, rho 0.183, P 0.043). Additional marginal correlates were 
found for high free copper:zinc ratio (n 129, rho 0.171, P 0.053).  

3.6. Symptom-Correlates for Peripheral Sensory Dysfunction 
Impaired long distance vision (on right) was significantly related to all symptoms with the exception of negative  
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Table 12. Symptoms segregated according to catecholamine biomarker levels.                                               

Catecholamine ROC variables Symptom correlates (rho) at 95% confidence level. 

1) Symptoms with significant correlates for both elevated  
NA, AD and DA, but DA correlates were lower. 

Severity (SIR) (NA 0.575, AD 0.521) > DA 0.304 
Delusions (n 133, NA 0.491, AD 0.418) > DA 0.344 

2) Symptoms with significant positive correlates for NA 
and AD, but low DA correlates. 

Poor attention (NA 0.488, AD 0.473) > DA 0.232 
Abstract thinking impairment (NA 0.460, AD 0.405) > DA 0.272 
Unusual thought (NA 0.447, AD 0.386) > DA 0.237 
Self-neglect (NA 0.441, AD 0.419) > DA 0.250 
Anxiety (NA 0.454, AD 0.418) > DA 0.234 
Suicidality (AD 0.341, NA 0.308) > DA 0.198 

3) Elevated NA n 133, rho 0.5, P, 0.0001 compared with 
weaker AD and DA 

Cognitive disorganisation NA 0.583 > (AD 0.495 > DA 0.405) 
Judgment and Insight impairment NA 0.580 > (NA 0.493 > DA 0.324) 
SIR 0.575 
Poor impulse control NA 0.575 > (AD 0.485 > DA 0.432) 
Excitement NA 0.552 > (AD 0.437 > DA 0.366) 
Suspiciousness NA 0.533 > (AD 0.458 > DA 0.299*) 
Hostility NA 0.517 > (AD 0.373 > DA 0.321) 
Blunted affect NA 0.513 > (AD 0.441> DA 0.182*) 
Hallucinations NA 0.454 > (AD 0.397 > DA 0.219*) 

4) Strongest correlative strength is for adrenaline (AD)  
in a setting of weak dopamine correlate. 

SIR 0.521 
Emotional withdrawal AD 0.503 > NA 0.432 > DA 0.00* 
Suicidality AD 0.341, NA 0.308) > DA 0.198* 

5) Decreasing correlative strengths for dopamine (DA)  
n 133, (in a setting of strong NA and AD correlates  
demonstrating gradation from excitement to  
suicidality and emotional withdrawal. 

Motor hyperactivity 0.451 
Poor impulse control 0.432 
Cognitive disorganisation 0.405 
Excitement 0.366 
Bizarre behaviour 0.363 
Grandiosity 0.361 
Elated mood 0.385 
Hostility 0.321 
Self-neglect 0.250 
Unusual thought content 0.237 
Anxiety 0.234 
Judgment and Insight impairment 0.234 
Poor attention 0.232 
Suspiciousness 0.229 
Hallucinations 0.219 
Suicidality 0.198 
Emotional withdrawal 0.00 

6) Symptoms demonstrating an absence of significant  
correlates for the dopamine biomarker. 

Emotional withdrawal, blunted affect, depressed mood, disturbed  
volition, motor retardation, passivity/apathy, symptom severity (SIR),  
lack of spontaneous conversation, stereotypic thinking, mannerisms and  
posturing, guilt, dissociative symptoms (experiencing blank periods,  
unreal feelings, being outside of oneself and other identities within self), 
ideas of reference and control, distractibility, thought pre-occupation,  
lack of spontaneous  
conversation, poor rapport, social avoidance and a history of abuse. 

7) Symptoms with significant positive correlates for 
elevated dopamine biomarker. 

Motor hyperactivity 0.345. 
Elevated mood 0.258.  
Grandiosity 0.243. Motor hyperactivity 0.345. 

8) Symptoms with generalised low or absent correlates  
for all catecholamines. 

Experiencing blank periods, (usually considered a dissociative symptom). 

 
symptoms of depressed mood, disturbed volition, suicide and dissociative symptoms. In contrast, low, signifi-
cant correlates were largely found for positive symptoms with delusions 0.410, thought preoccupation 0.400, 
judgment and insight impairment 0.397, suspiciousness 0.390, motor-hyperactivity 0.371, symptom intensity 
rating (SIR) 0.368, grandiosity 0.368, unusual thought 0.363, excitement 0.357, hallucinations 0.355, cognitive 
disorganisation 0.341, judgment and insight impairment 0.313, bizzare behaviour 0.311 and poor impulse con-
trol 0.304. 
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Middle ear dysfunction biomarkers demonstrated correlates with schizophrenia and schizoaffective disorder-
that included symptoms of disturbed communication: 

1) Low attainment of threshold peak middle ear pressure (sensitivity 70%, SIR n 124, rho 0.184, P 0.04), cor-
related with symptoms of suspiciousness 0.284, hostility 0.262, unusual thought content 0.240, delusions 0.221, 
thought pre-occupation 0.219, judgment and insight impairment 0.213. This variable also correlated significant-
ly with pre-aged, delayed auditory speed of processing (n 117, rho 0.243, P 0.008) and with elevated noradrena-
line levels (n 123, rho 0.220, P 0.014). 

2) High external canal volume (ECV) held a biomarker specificity of 82% and for 123 observations, corre-
lated with hallucinations 0.250, emotional withdrawal 0.227, SIR 0.226, depressed mood 0.225, social avoid-
ance 0.244, suicidality 0.222. This variable also correlated specifically with delayed auditory speed of process- 
ing (n 116, rho 0.284, P 0.02). 

3) High threshold gradient middle ear pressure, may be compensative to 1. This biomarker held a ROC speci-
ficity of 89% and was significantly correlated with SIR (n 124, 0.282, P 0.005) and with symptoms of poor rap-
port 0.411, lack of spontaneous conversation 0.282, suspiciousness 0.284, hostility 0.262 and unusual thought 
0.240. 

4) There was a tendency for increased strength and duration of stapes sound-dampening, acoustic reflex (pos-
sibly compensative to 1 and 2), to be also related to negative symptoms:  

a) Long % base-length compared with total duration of the maximal contraction of the stapes muscle at thre-
shold is indicative of a strong, long-duration stapes contraction. This biomarker held a sensitivity of 77% for 122 
observations and correlated positively with poor attention 0.384, delusions 0.325, suspiciousness 0.303, poor 
impulse control 0.342, anxiety 0.341, abstract thinking impairment 0.367, SIR 0.365, distractibility 0.331, lack 
of spontaneous conversation 0.339, stereotypic thinking 0.336, judgment and insight impairment 0.327, poor 
impulse control 0.303, disturbed volition 0.301, social avoidance 0.301. This variable representing increased 
duration of stapes contraction also significantly correlated with elevated levels of both noradrenaline (n 121, rho 
0.212, P 0.020) and adrenaline (n 121, rho 0.264, P 0.003), respectively. 

b) High stapes projected amplitude at threshold contraction response relates to increased strength of stapes 
contraction as it dampens sound by landing on the oval window of the cochlea. This biomarker was also signifi-
cantly correlated with SIR (n 123, rho 0.242, P 0.009, and with symptoms of emotional withdrawal (n 123, rho 
0.317, P 0.001) and stereotypic thinking (n 123, rho 0.290, P 0.009).  

c) Low threshold time to offset/base length (n 122) indicates a protracted stapes contraction, that also corre-
lated significantly emotional withdrawal 0.277 and with similar symptoms to a), such as distractibility 0.268, 
poor impulse control 0.264, poor rapport 0.259, poor attention 0.257, disturbed volition 0.251, anxiety 0.243, 
social avoidance 0.241, abstract thinking impairment 0.236 and SIR 0.239. This variable also came close to sig-
nificant correlation with delayed-for-age auditory processing speed (n 115, rho 0.161, P 0.071). 

3.7. Symptom-Correlates for Vitamin and Mineral Co-Factor Dysfunction 
Nutritional-Biochemical variables significantly correlated with neurotransmitter ROC variables for high dopa-
mine (n 124, rho 0.301, P 0.001), high noradrenaline (n 124, rho 0.381, P < 0.0001 and high adrenaline (n 124 
rho 0.302, P < 0.0001). In this setting, low, significant positive correlations for symptoms in relationship to bio-
chemical and nutritional biomarkers were found at 95% confidence level. These included: 

1) Elevated vitamin B12 ROC n 134, which correlated with symptoms of cognitive disorganisation 0.283, 
self-neglect 0.265, abstract thinking impairment 0.219, bizarre behaviour 0.251, unusual thought content 0.249, 
but had a low correlate with severity (SIR 0.194).  

2) Low vitamin D ROC (n 132), which correlated with symptoms of poor rapport 0.349, uncooperativeness 
0.315, poor impulse control 0.305, social avoidance 0.300, hostility 0.291 and SIR 0.254.  

3) Low red cell folate (n 133), which correlated with symptoms of delusions 0.318, excitement 0.291, uncoo-
perativeness 0.290, SIR 0.278. 

4) Low activated B6 (n 126), which correlated with poor impulse control 0.278, hostility 0.270, excitement 0. 
268, suspiciousness 0.228, uncooperativeness 0. 242, grandiosity 0.206 and SIR 0.187. 

5) High percent free copper: zinc ratio biomarker (n 133), which marginally correlated with symptoms of sus-
piciousness (rho 0.181, P 0.038), abstract thinking impairment (rho 0.191, P 0.028), anxiety (rho 0.228, P 0.008), 
unusual thought (rho 0.192, P 0.027), judgment and insight impairment (rho 0.193, P 0.026), thought preoccupa-
tion (rho 0.188, P 0.030), distractibility (rho 0.192, P 0.027) and SIR (rho 0.179, P 0.040). 
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4. Discussion 
This research brings together ROC-defined biomarkers for schizophrenia and schizoaffective psychosis and in-
vestigates their correlation profiles in relation to discrete symptoms of these conditions.  

The study indicates that finely-tuned relative-strengths between noradrenaline, adrenaline and dopamine (NA, 
AD and DA) levels are critical in differentiating symptom-formation in schizophrenia and schizoaffective dis- 
order. The graduated difference between the elevated NA biomarker and the level of DA appears to turn symp- 
tom correlates from manic (with high DA) to disorganized and distracted (high NA and somewhat lower AD and 
DA), to depressive and negative (low DA ± high NA, or low DA alone), to dissociative symptoms such as ex- 
periencing “blank periods” that are characterised by generally low or absent catecholamine correlates. DA gives 
high frequency conditioning to glutaminergic synapses in order to potentiate goal-directed sensory information 
flow around the cortex, whilst high NA raises arousal and vigilance and AD promotes flight [44]. In moderate 
amounts NA also promotes sensory attention, however disproportionately excessive amounts of NA are reported 
to suppresses and disrupt DA-facilitated information flow around the cortex [45]-[53]. In this project the ele-
vated NA biomarker correlated strongly with symptom severity as measured by the Symptom Intensity Rating 
(SIR) index. Elevated NA also correlated significantly with symptoms representing sensory flow disruption and 
symptoms indicative of sensory-disconnectivity within the cortex, such as impaired attention and cognitive dis-
organisation. We believe that noradrenergic disrupted internal sensory processing strain then activates the hypo-
thalamic pituitary adrenal axis (HPA) [54]-[56], stimulating further catecholamine synthesis and setting in mo-
tion a vicious cycle of raised catecholamine output related to symptom formation in antipsychotic-free and anti-
psychotic treated persons, alike [57]. In this setting of increased catecholamine requirement, any deficiency of 
vitamin B6 due to poor nutrition [58] will be exacerbated by its increased requirement as a cofactor by the DA- 
synthesis-enzyme tyrosine hydroxylase and also for NA-synthesis by the enzyme dopa-decarboxylase [59] [60], 
(Figure 1). Vitamin B6 is also necessary to combat oxidative stress by the brain anti-oxidant glutathione, which 
utilises B6 in its synthesis via cystathione beta synthase (CBS) and cystathionase [61], (Figure 1). Low folate 
precursor can theoretically reduce synthesis of upstream S-adenosylmethionine (SAMe) [62] and if SAMe is 
depleted, then the catechol-o-methyl transferase (COMT) enzyme is inhibited, since SAMe acts as a necessary 
cofactor for this enzyme which resides at the end-stage of catecholamine metabolism [63]. Therefore, in the ab-
sence of its cofactor, catecholamines will be elevated. The predominance of noradrenaline over dopamine and 
adrenaline in this study may then be further explained by the role of free copper in promoting the synthesis of 
noradrenaline from dopamine (Figure 1). In this setting, low folate (which serves as a remote precursor of 
SAMe), may also contribute to SAMe unavailability and by lessening conversion of adrenaline from noradrena-
line, further contribute to noradrenaline excess (Figure 1, Table 12). Taken together, these two dynamics ex-
plain why SAMe unavailability allows prominence of noradrenaline (NA) in this project’s findings, with rela-
tively lesser levels of dopamine (DA) and adrenaline (AD) in the presence of low folate and high free copper. 
These are interesting integrated findings which may provide an alternative explanation for the role of the COMT 
enzyme which has been already implicated in schizophrenia [64] [65]. 

Elevated noradrenaline’s ability to disrupt DA’s promotion of the sensory signal around the cortex from fron-
tal to temporal-hippocampal areas, fits well with the findings of this study where high NA correlates with symp- 
toms of poor attention, disorganisation, self-neglect and delusions, provide residual evidence of front-hippo- 
campal disconnectivity. At the same time noradrenergic fronto-parietal sensory signal disruption [45]-[53] iso-
lates the frontal cortex and also the default network [66] [67], resulting in poor frontal surveillance symptoms 
such judgement impairment, mixed with hostility, symptomatic of frontally unrestrained amygdala function. Our 
findings have also demonstrated that such disconnectivity may also be induced by oxidative stress (with elevated 
HPL), with vitamin deficits and elevated free copper also known to cause neuronal damage in sensory- 
processing circuits [68] [69].  

Urinary HPL is thought to arise under conditions of extreme oxidative stress where it is excreted as a by- 
product of haeme-related porphyrin synthesis [70]-[74]. In this study, HPL established its value as a biomarker 
that is notably linked with clinical severity, with elevated neurotransmitter levels, with impaired auditory work-
ing memory, with dichotic deficit, with delayed auditory processing systems and also with significant negative 
symptoms and anxiety. Taken together, this gives the impression that oxidative stress aligns with and potentiates 
the action of elevated catecholamines in disrupting sensory processing circuits in the cortex, leading to anxiety 
and rebound HPA activation, with potential for a vicious cycle of elevated catecholamine synthesis. In literature, 
elevated HPL is reported to relate to vitamin B6 and zinc deficiency, since HPL is a breakdown product from 
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porphyrin synthesis and such synthesis is impaired in a setting of vitamin B6 and zinc unavailability [75]. De-
spite such reports, our study only found marginal correlates for elevated HPL with high free copper: zinc ratio 
(Figure 2). 

In keeping with their various influences on catecholamine biochemistry (Figure 1), biomarkers for nutritional 
deficits such as vitamin deficiency (D, B6, folate) and low zinc, correlated significantly with elevated catecho-
lamine levels and appear to impact a diffuse range of predominantly positive symptoms. Folate has been re-
ported to be low in schizophrenia [76] and low zinc has been found related to noradrenaline excess [77]. Low 
vitamin D is an established finding in schizophrenia [78] and in this study, its biomarker correlated highly with 
auditory processing biomarkers and moderately with middle ear and elevated catecholamine biomarkers. A pro-
posed mechanism linking elevated catecholamines and low vitamin D levels occurs via parathyroid hormone, 
the secretion of which is primed by catecholamines, which function to encourage parathyroid hormone action 
with release of calcium (Ca2+) ions from neuronal cells-an effect that relates to neuronal excitotoxicity, but 
which is directly opposed by the action of vitamin D [79]-[81]. Thus catecholamine-induced draw-down on 
body reserves of this over-utilised vitamin together with the indoor lifestyle and lack of sun exposure that may 
accompany the schizophrenia condition, may work together to potentiate these effects.  

Evidence of significant correlative relationships between elevated catecholamines and auditory and visual 
processing speed and working memory deficits are postulated to occur via a vicious cycle of catecholamine 
excess, whereby NA is progressively elevated until fronto-temporal disconnectivity occurs [82]. Auditory and 
visual working memory deficits (low reverse digit span and visual span), dichotic listening deficits and pre-aged 
visual and auditory processing speed deficits not attributable to anti-psychotic medication may occur in this 
manner and have been reported in schizophrenia [83]-[91]. In this study, we have established that these deficits 
 

 
Figure 2. Vicious cycle of NA and catecholamines, in relationship to vitamin and mineral cofactor biomarkers.  
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qualify as biomarkers, which inter-correlate with each other, with elevated catecholamines, with delay in both 
auditory and visual speed of processing and also with clinical symptom severity within the research patient pop-
ulation. 

In keeping with this noradrenergic fronto-temporal disconnection hypothesis, low visual span may represent 
ramped-up noradrenaline-induced disconnectivity, reducing the action of the higher visual cortical magnocellu-
lar pathway and forcing reliance on the lower parvocellular visual pathway within the default brain network [92]. 
In this study, the range of symptoms correlating with reduced visual span, appear to reflect absence of the mag-
nocellular pathway since this symptom repeatedly combines with symptoms of parietal inattention, disorganiza-
tion and delayed visual speed of processing. At the same time, hippocampal isolation arising from hippocampal 
disconnection from frontal rationalization processes, allows internal semantic confabulation, resulting in delu-
sional thought-formation. At the sub-cortical level the amygdala is similarly isolated from frontal cortical inhibi-
tion, with resultant hostility.  

Middle ear ROC reflex findings of elevated tympanic contraction gradient and increased volume of the exter-
nal auditory canal—yet collateral attainment of low middle ear peak pressure—indicate that middle ear patency 
problems associated with tympanic membrane pathology or Eustachian tube dysfunction are an integral part of 
schizophrenia and schizoaffective disorder [39]. Significant correlations for some of these variables with ele-
vated catecholamine biomarkers may further explain catecholamine-related acoustic-hypersensitivity findings 
reported by Adler et al. in 1990 [93]. Our findings imply that in the setting of elevated catecholamines, tympanic 
muscle contraction facilitates hearing by undergoing compensatory over-contraction, which is then transmitted 
across the middle ear to influence stronger, delayed stapes muscle contraction at the other end of the ossicle 
chain. Such stronger stapes contraction then over-dampens and delays the passage of sound as it enters the 
cochlear. This may be the peripheral cause of the postulated pre-attentive auditory processing deficit in schi-
zophrenia [94] [95]. Our findings also demonstrated significant ROC correlations between high external ear 
canal volume, low attainment of middle ear pressure and delayed offset of stapes contraction in relationship to 
delayed auditory speed of processing, confirming our understanding that the overall outcome of exacerbated 
tympanic muscle contraction transmission to the stapes muscle is increased delay of the auditory signal as it en-
ters the cochlear and that this significantly relates to delayed auditory speed of processing. It is therefore of fur-
ther interest that our study found prominent correlation of these middle ear auditory dampening and delay bio-
markers with elevated NA and AD and negative symptoms of emotional withdrawal and lack of verbal spon-
taneity. In contrast, other peripheral biomarkers, such as long-distance vision abnormality correlate with clinical 
symptom severity and activated symptoms of motor-hyperactivity, grandiosity, excitement, bizzare-behaviour 
and hallucinations. If the brain does not get signals from its senses it constructs them internally. These peripheral 
findings represent unmet needs within the patient participants in our study and, imply that broader clinical as-
sessment and targeted remediation of these conditions may assist symptom reduction in schizophrenia and schi-
zoaffective disorder.  

5. Limitations 
In order to exclude confounding factors and isolate the functional core of schizophrenia, many exclusion criteria 
were applied to sample selection. This reduced available participants resulting in a small discovery data-set. 
Small sample size together with non-normal data distribution for many variables precluded use of principal 
component, multivariate and cluster analysis. 

Though case-control studies are suitable for discovery projects for low prevalence disorders such as schi-
zophrenia, their cross-sectional design has inherent susceptibility to prevalence and selection bias [96] [97]. 
Though differences in selection processes in this study were also inherent to the design, there was occasional 
cross-over in recruitment methodology and recruitment bias may have been offset by the random nature of re-
cruitment success, as there was a refusal to consent to consent ratio of 4 to 1, for approached patients and con-
trols alike.  

Although most ROC variables identified in our study achieved a robust odds ratio of much over 2, some sta-
tisticians claim that odds of association results may be inflated by up to three times with a case-control design. 
[98]. For this reason all biomarker odds ratios were submitted to a “division by three” test, as described in the 
Data analysis and results Section 3, page 86. 

The application of this design to only one bracket of psychotic disorders (schizophrenia and schizoaffective 
disorder) in this project, limits understanding of disease specificity across other mental illness states. A large 
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cohort study with fully-blinded investigators or a prospective, multi-site-clinic trial on a single series consecu-
tive patients with an emphasis on collecting symptomatic data from ultra-high risk medication naïve subjects, 
will therefore be required to validate these findings.  

Though elevated urinary monoamine biomarkers identified in this study related to psychiatric symptoms in 
understandable ways, fully-synthesized monoamines do not cross the blood-brain barrier even though their pre-
cursor substance, L-Dopa, is capable of this transition [99]. Though spot-urine collection for peripheral monoa-
mine analysis achieved good face validity with respect to symptom correlates in this study, this method of urine 
collection has attracted criticism [100]. The spot urine collection method is however practical in a psychiatric 
and pediatric settings [101] and is gaining ground as a useful analytic method relating to body biochemistry 
[102]. Although the oxidative-stress related molecule urinary HPL earned its place as a biomarker in this study, 
an understanding of this molecule’s synthesis is incomplete and additional biomarkers for oxidative stress would 
assist to quantifying the role of oxidative stress in schizophrenia and schizoaffective disorder. 

Although rigorous efforts were made to exclude substance-related diagnoses, it is known that alcohol misuse 
is often under-reported by patients [103], and has a known association with low folate, high B12, elevated cate-
cholamine levels and reduced methylation [104] [105]. It was not possible to control for participant smoking in 
this project and smoking also has a reported effect on monoamine oxidase levels that can theoretically influence 
monoamine levels [106]. Though fasting biological samples were collected for this study, there was no longer 
term control or assessment of dietary intake, which in principle, could affect reserves of vitamins, minerals and 
monoamines [107].  

This research occurred with antipsychotic medicated patients who met strict criteria for such medication.  
Nevertheless, the effect of medication on catecholamine results cannot be fully excluded as a confounding 

factor. In support of the fact that medications have not influenced these catecholamine results is the fact that 
there is widespread research evidence that antipsychotic medications increase catecholamine metabolic turnover 
and reduce dopamine and noradrenaline levels [108]-[110]. Also, the elevated urinary catecholamine biomarkers 
identified in this study strongly correlated with Symptom Intensity Rating (SIR), as a measure of clinical sever-
ity and they also demonstrated face validity by relating to the different psychiatric symptoms in a clinically 
meaningful manner. The fact that elevated catecholamines reached biomarkers status in this project and demon-
strated their relationship to symptom-severity and sensory disconnectivity, means that many current antipsy-
chotic medications may be failing to counteract high levels of catecholamines and reduce the impact of sensory 
disconnection on psychosis. In this context of potential for residual symptom-formation and treatment-resistance, 
it is therefore understandable that there is increasing pharmacological interest in noradrenergic targets for treat-
ment of cognitive deficits and other aspects of schizophrenia condition [111]. 

6. Conclusions  
Though it is expected that hundreds of biomarkers for schizophrenia will eventually be discovered, this project 
provides an advanced understanding of psychosis by correlating the mood, perceptual and behavioural symp-
toms of schizophrenia and schizoaffective disorder with twenty-one quantified biomarkers. 

Examining symptoms in relationship to biomarkers reveals that schizophrenic and schizoaffective disorder 
symptoms consist of a conglomerate of biochemical and neurophysiological dysfunctions related to dysregula-
tion of visual and auditory sensory processing and neurochemistry relating to the biosynthesis and metabolism 
of catecholamines. Through the remote and direct action of cofactors associated with catecholamine synthesis 
and metabolism, noradrenaline levels are generally elevated which delays and disrupts cortical visual and audi-
tory sensory processing pathways. This in turn activates the hypothalamic pituitary adrenal axis to produce fur-
ther catecholamines. In this process, elevated free copper facilitates noradrenaline synthesis at the expense of 
dopamine and also promotes oxidative stress, whilst vitamin B6 over-utilisation reflects HPA pressure for do-
pamine synthesis and such lack also accentuates oxidative stress. Low folate remotely influences the ability of 
catecholamines to be metabolized by COMT via its cofactor, SAMe. Under the variable influence of these co-
factors, altering ratios between noradrenaline, adrenaline and dopamine correlate meaningfully with mood, at-
tention and behavioural effects of these catecholamines. In this setting, a predominance of very high-noradrena- 
line causes fronto-temporal disconnectivity resulting in symptoms of delayed, disrupted and disorganised visual 
and auditory attention, mixed with frontal disconnection and disinhibition symptoms of poor judgement, poor 
executive function, poor working memory and poor impulse control. Isolated temporal regions are then left to 
function alone with impaired insight and delusions, whilst the isolated amygdala within the unmasked default 
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network manifests as symptoms of agitation, aggression and hostility.  
This research provides a new understanding of the substructure of many symptoms within the context of psy-

chosis. In particular, biomarkers correlate and combine to underlie symptoms and behaviours of key relevance 
within the clinical setting, such as suicidality, hostility and auditory hallucinations. 

In this context, suicidality is seen to relate to high adrenaline levels representing the flight impulse, together 
with low-dopamine-related symptom of emotional withdrawal. In addition high noradrenaline levels convey the 
capacity to act-out on the basis of these impulses and symptoms, in the setting of a psychotic break in sensory 
processing with dichotic listening deficit, visual and auditory processing deficits, middle ear pathology and defi-
ciency of all three nutrients—D, B6 and folate. 

In the context of predicting and preventing aggression in psychosis, the biomarker profile of hostile, aggres-
sive behaviour is of particular interest. Hostility is seen to relate to high noradrenaline levels and has a strong 
correlate with the symptom of blunted affect. Hostility also relates to impaired visual span and auditory 
processing difficulty and has underlying pathology relating to vitamin D deficiency and middle ear pathology. 
Such findings may be helpful for prediction of hostility in a clinical or forensic context. 

Auditory hallucinations are seen to relate to high levels of both noradrenaline and adrenaline with delays in 
both auditory and visual processing speed, together with reduced visual span. In addition, dichotic listening def-
icit, middle ear pathology, low folate, low vitamin D and B6 contribute to the constellation of disorders and 
dysfunctions that subtly accumulate to produce this distressing symptom. 

Anxiety is also seen to relate to elevated noradrenaline and adrenaline levels, with impairment of visual span 
and visual processing speeds to a greater extent than delayed auditory processing. In addition, auditory working 
memory and dichotic listening deficits impair sensory processing. Underlying this dysfunction resides peripheral 
abnormalities of long distance vision and the middle ear function, in addition to oxidative stress and low vitamin 
D and folate. 

Biomarkers of acoustic reflexes relating to middle ear pathology, distance vision deficits, dichotic listening 
disorder and biochemical-nutritional deficits generally represent unmet needs within the clinical population as-
sessed. This implies that there is scope for broader clinical assessment and remediation of persons with schi-
zophrenia and schizoaffective disorder.  

Biomarkers that correlate with discrete symptoms or sets of symptoms have therapeutic potential for targeted 
correction towards cure. They inform about the structure of psychosis, symptom-formation and the patterns in 
which symptoms present, allowing clinicians greater confidence in diagnosis and management of discrete, resis-
tant, difficult or dangerous symptoms. Such multi-domain understandings provide a template for new biological 
system of symptom-interpretation in serious mental illness states. In the wider social context, the demonstration 
of clear biological underpinnings for schizophrenia and schizoaffective psychosis will reduce social stigma as-
sociated with these conditions and improve outcome expectations for patients and their families. 
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Supplementary Tables 
Table S1. ROC results for schizophrenia and schizoaffective disorder, with odds ratios.                                       

ROC variables and  
domains No. Obs AUC Odds 

ratio 
Odds ratio  

P 
ROC variables and 

domains No. Obs AUC Odds 
ratio 

Odds ratio 
P 

Low visual span 126 0.862 22.46 <0.0001 High dopamine 133 0.702 9.60 <0.0001 

High visual speed of 
processing iscrepancy 

(% of age) 
122 0.875 27.22 <0.0001 High noradrenaline 133 0.851 21.25 < 0.0001 

Poor distance vision on right 128 0.597 5.17 0.0001 High adrenaline 133 0.844 14.32 < 0.0001 

Visual domain 120 0.915 41.48 <0.0001 Catecholamine 
domain 133 0.859 4.12 <0.0001 

Reverse digit span 126 0.862 11.00 <0.0001      

High competing words  
discrepancy 

(% of pass score) 
124 0.875 10.69 <0.0001 Low vitamin B6 

activated 129 0.638 3.75 0.0009 

High auditory speed of 
processing discrepancy 

(% for age) 
121 0.874 21.23 <0.0001 High free copper to 

zinc ratio 133 0.611 2.60 0.0104 

Auditory domain 119 0.891 29.57 <0.0001 Low red cell folate 133 0.654 3.64 0.0005 

     Low vitamin D 132 0.651 3.24 0.0026 

High (HPL/creatinine) model 133 0.696 4.12 <0.0001 High serum B12 
(80% CI) 134 0.565 1.89 0.0933 

Oxidative 
stress domain 133 0.696 4.12 <0.0001 Nutrition-  

biochemistry 126 0.797 8.5 < 0.0001 

High threshold ear  
canal volume 123 0.603 2.74 0.0181      

Low threshold peak middle 
ear pressure 124 0.617 2.19 0.0369      

High threshold gradient  
middle ear tympanic  

contraction (90 per cent CI) 
124 0.580 3.77 0.0064      

High threshold stapes  
amplitude projected 123 0.626 2.61 0.0099      

Low threshold time to offset 
over base-length 122 0.659 3.42 0.0013      

High threshold percentage 
base-length over duration 122 0.657 4.80 0.0001      

Middle ear domain 120 0.738 4.28 0.0001      

 
Table S2. Distribution summary for biomarker variables.                                                              

ROC variable No. Obs Minimum Maximum Mean SD Median 

MAD 
(mean  

absolute 
deviation) 

Fitted 
distribution 

Visual domain         
Low visual span 134 0.00 8.00 5.476 1.35 6.00 1.00 Pert 

High visual speed of 
processing discrepancy 

(% of age) 
134 −90.00 207.69 6.01 54.44 −5.55 30.24 Log normal 

Poor distance vision on 
right 134 0.00 36.00 7.98 6.03 6.00 1.50 Chi-square 
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Continued  

Auditory domain         
Reverse digit span 134 2.00 8.00 4.22 1.33 4.00 1.00 Gamma (3P) 

High competing words  
discrepancy 

(% of pass score) 
134 −69.23 50.00 0.55 22.61 3.84 15.38 Johnson SB 

High auditory speed of 
processing discrepancy  

(% of age) 
134 −100.00 220.00 −3.83 56.68 −18.00 31.12 Gen. extreme value 

Catecholamine domain         
Dopamine 134 45.00 358.00 142.4 53.64 129.0 32.00 Log-logistic 

Noradrenaline 134 3.00 106.00 25.27 18.53 19.00 9.00 Johnson SB 

Adrenaline 134 0.00 27.00 4.413 5.10 2.00 1.00 Log-logistic 

HPL/creatinine 134 0.35 40.04 4.586 5.94 2.47 1.18 Burr 

Nutrition-biochemistry  
domain         

Free copper to zinc ratio 134 −1.85 1.60 0.267 0.52 0.31 0.31 Log-logistic 

B6 activation 134 12.80 1570.0 140.4 164.6 90.00 25.00 Gen. extreme value 

Red cell folate 134 506.00 3291.0 1788. 448.7 1733. 236.00 Log-logistic 

Serum B12 134 42.00 1388.0 406.1 178.5 367.0 104.00 Gen. extreme value 

Vitamin D 134 13.00 149.00 52.46 22.15 52.00 14.00 Dagum 

Middle ear domain         

Threshold ear canal volume 134 0.000 8000 1.213 0.722 1,100 0.3000 Gen. extreme value 

Threshold peak middle ear 
pressure 134 −275,000 20,000 −29.07 44.48 −15.00 10.0000 Cauchy 

Threshold gradient middle 
ear pressure (90 percent) 134 0.000 165,00 60.79 31.37 55.00 20.0000 Log-logistic 

Threshold stapes amplitude 
projected 134 0.000 30.000 11.81 6.662 1.000 4.000 Gumbel max 

Threshold time to offset 
over base length 134 0.000 80.000 13.03 22.04 1.760 0.6300 Burr 

Threshold percentage base 
length over duration 134 0.000 77.770 28.58 23.75 29.28 20.7150 Gen pareto 
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Abstract 
This paper analyses a hypothesis according to which many positive psychiatric symptoms should 
be interpreted as symptoms of epileptic nature. When we first raised this proposition, almost 
fifteen years ago, it was inconsistent with the widespread conviction among psychiatrists that 
psychopharmacological drugs used to suppress psychiatric symptoms were proconvulsant. But 
lately, there have appeared numerous neuroscientific investigations that defend the anticonvul- 
sant effect of most psychopharmacological drugs, hence supporting our hypothesis. We have 
carried out bibliographical reviews in search of the pro- or anticonvulsant role of these substances, 
particularly lithium, selective serotonin reuptake inhibitors, dual antidepressants, and antipsy- 
chotic drugs. These researches show abundant evidence regarding the anticonvulsant action of 
these substances, a fact that contributes to a better comprehension of paradoxical relationship 
between epilepsy and psychoses. 

 
Keywords 
Antipsychotic Drugs, Dual Antidepressants, Lithium, Mental Automatisms, SSRIs 

 
 

1. Introduction 
Basing us in still valid writings of renowned neuro-psychiatrists of the past century [1] [2], we postulated nearly 
fifteen years ago an innovative psychiatric hypothesis in which we proposed the epileptic nature of many psy-
chiatric symptoms [3] [4]. In these previous writings, we said that productive and/or positive psychic manifesta-
tions should be interpreted as expression of simple partial seizures (SPSs) when they appeared in the next way: 
suddenly the attention focused completely on the sole psychic event occurring in mind at this moment. This 
phenomenon is always experienced with the same phenomenological features: distortion of inner time, automat-
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ic character, great intensity, and strong feeling of strangeness. We have been investigating the epileptic origin of 
these experiences along these years, and recently we proposed to term them Hipersyncronic Mental Automat-
isms (HMAs) [5]. 

The best way to understand these phenomena is by means of an example of a HMA which occurs so fre-
quently among the normal population that many of us will surely have experienced it. We are referring to déjà 
vu, “a paroxysmal feeling of familiarity which can be found in no less than half the normal population, but 
which just as easily can be conceived as a partial seizure” ([6], p. 103). Well, this paramnesia contains the five 
features which we have described just above as defining a HMA: sudden focusing of attention, distorted inner 
time, completely passively received (automatic), very intense, and charged with an incomprehensible strange-
ness. 

Psychiatric practice recognizes a great variety of psychic phenomena with these clinical characteristics, and in 
light of their frequency and content, the following list of HMAs may be drawn up: 

1) Perceptive automatisms: These are hallucinatory phenomena that impose themselves on the consciousness 
with undeniable conviction of truth. 

2) Cognitive automatisms: 
a) Primary delusional ideas [7], where a sudden though that entails always the impression of irrefutable cer-

tainty. 
b) Depersonalization: the subject suddenly has the vivid impression of observing himself as wholly or par-

tially different from normal, despite knowing that the sense organs are working properly. 
c) Derealization: this is similar to depersonalization, but now it is the environment, not the self; that is sud-

denly changed. 
3) Affective automatisms: 
a) Panic attack, that is, an acute assault of anguish and terror taking over the consciousness with such sudden 

intensity that the subject has the impression that he is losing the control of his mind. 
b) Sadness attack: here the unexpected experience consists of a sudden psychic pain invading the awareness 

completely and for no apparent reason, the sorrow being inexplicable for the subject suffering it. 
c) Joy attack: the opposite of the above. It is a state of intense bliss with no apparent cause, which takes over 

consciousness passively. 
d) Alternative acute attacks of these two opposite affective experiences that mimic a quick cycling bipolar 

disorder. 
So far, these psychic productions have constituted a grey area between psychiatry and neurology, sometimes 

being diagnosed as SPSs when there is a concordant EEG and more frequently as symptoms of different psy-
chiatric disorders. Indeed, hallucinations and primary delusional ideas are two of the characteristic symptoms of 
acute psychoses, more specifically of an acute state of paranoid schizophrenia and/or schizophrenia-like psycho-
sis, and are commonly diagnosed as such. In turn, depersonalization and derealization are the characteristic 
symptoms of depersonalization disorder. Panic attacks are regularly diagnosed as panic disorder. Painful expe-
riences are often interpreted as symptoms of a melancholic depression, while the opposite joyful experiences are 
included in the manic phase of bipolar disorder. Finally, automatically alternating experiences of joy and suffer-
ing are usually diagnosed as rapid cycling bipolar disorder. 

Now, when we proposed for the first time that these psychic manifestations were SPSs [3], such interpretation 
was in direct conflict with the conviction widely held in psychiatry that psychotropic drugs used to treat them 
had a proconvulsant action. Indeed, the most handbooks of psychiatry in force at that time warmed that psycho-
pharmacological drugs favored neuronal convulsiveness and therefore could not be administered to epileptic pa-
tients, or could only be employed with great care [8]. This was especially true for lithium [9], for tricyclic anti-
depressants [10], but also was applied to SSRIs [11]. 

Consequently, it was very difficult to find at that time psychopharmacological bibliography by means of 
which sustained our hypothesis. But along recent years, there have appeared numerous scientific papers defend-
ing the anticonvulsant effect of most of these substances and, hence, supporting our proposition. Thus, we will 
do the consequent scientific researches about this topic. 

2. Methodology 
The five main families of psychotropic drugs used to suppress AMHs are benzodiazepines, mood stabilizers, 
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SSRIs, dual antidepressants (DAs), and antipsychotics (APs). The anticonvulsant role of benzodiazepines is 
recognized by all neuroscientific community, so there is not problem with this group of drugs. Similarly, the an-
ticonvulsant effect of mood stabilizers is unquestioned since they all, except lithium, are anticonvulsant drugs by 
definition. So, the problem arises with lithium, SSRIs, tricyclic antidepressants (TaDs), modern DAs, and APs 
that are the supposedly proconvulsant substances. 

In an attempt to throw light on this question, we have looked for information on the action actually played by 
these substances on neuronal transmission. The database employed was PubMed, using advance search, for fol-
lowing terms: anticonvulsant, antiepileptic drugs (AEPs), APs, atypical APs, citalopram, clomipramine, modern 
DAs, fluoxetine, imipramine, lithium, neuroleptics, proconvulsant, serotonin, sertraline, SSRIs and TCAs. 

3. Results 
Before to detail the specific findings of our researches for every one of drugs above listed, we consider neces-
sary to establish some general considerations about the results: 

1) Firstly, the information used for many year ago to justify their proconvulsant role came from studies of 
doubtful scientific value [12], mainly for two reasons: many times the proconvulsant action was inferred from 
investigations carried out with animal models, in which the doses employed was much higher that these ones 
used in psychiatric clinical practice [13]; on the other hand, the studies in humans did not take in account the 
strong inherited propensity to epilepsy of people included in such investigations [14]. 

2) Secondly, the results are not only conclusive but even confuse with some authors defending interchangea-
bly the anticonvulsant and proconvulsant action of these drugs. 

One these clarifications made, we will group all information found supporting our hypothesis into the follow-
ing sections: 1) anticonvulsant effect of lithium; 2) anticonvulsant effect of SSRIs; 3) anticonvulsant effect of 
DAs; 4) anticonvulsant effect of APs.  

3.1. Anticonvulsant Effect of Lithium 
Lithium is the first substance introduced in psychopharmacology as a mood stabilizer, that is, to prevent depres-
sive and/or manic relapses of bipolar disorder, with over sixty years of use [15]. Its mechanism of action has 
remained unknown for a long time but in the last three decades there have appeared evidences supporting the 
anticonvulsant effect of this drug [16]-[18]. 

Different mechanisms have been postulated to explain this effect of lithium. So, a modification in glutamate 
neurotransmission could be the cause of this anticonvulsant action [16] [17]. Concretely, Pérez-Siles et al. [19] 
conclude that lithium inhibits glycine transporters with the subsequent decrease of glutamate neurotransmission. 
See comment in PubMed Commons below. Other authors think that this anticonvulsant effect would be operated 
by means of a modification of different gene expressions, such as a reduction of glutamate receptor subunit ge-
netic expression [20] or modifying Wnt dependent gene expression [21]. Finally, numerous authors opine that 
lithium operates its anticonvulsant action reinforcing gabergictransmission, for example with lithium replacing 
sodium at GABA transporter GAT-1 [22] [23]. 

3.2. Anticonvulsant Effect of SSRIs 
Similarly, the reviews carried out on SSRIs did not only highlight the questionable proconvulsant role tradition- 
ally attributed to SSRIs but also revealed credible information about their anticonvulsant effect. Indeed, we 
found many studies supporting the idea that the serotonergic reinforcement of these drugs has an anticonvulsant 
action, a fact remarkably observed with fluoxetine [24]-[30]. 

3.3. Anticonvulsant Effect of DAs 
DAs reuptake serotonin and norepinephrine, while SSRIs only reuptake serotonin. We can distinguish two main 
groups of DAs: classic tricyclic antidepressants (TcAs), with clomipramine and amitriptyline as the most widely 
used, and modern DAs, with venlafaxine and duloxetine as the most used. 

When we posed for the first time the potential anticonvulsant role of TcAs [3], it looked little realistic because 
these substances had a recognized ability to reduce seizure threshold and to provoke epileptic seizures, two facts 
unanimously shared by psychiatrists and neurologists at that time [10]. 
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But after carrying out our researches looking for their potential anticonvulsant action we found evidences 
similar to those on SSRIs. There had been investigations defending this anticonvulsant effect for years in which 
the authors hypothesized different mechanisms to explain the anticonvulsant role of TcAs [31]-[33]. Curiously 
Jobe and Browning [34] published an article whose title alone, “The serotoninergic and noradrenergic effects of 
antidepressant drugs are anticonvulsant, not proconvulsant”, summarizes all our argumentations on this topic. 
More recently other authors [35] [36] have recently highlighted the anticonvulsant role of second-generation an-
tidepressants. 

3.4. Anticonvulsant Role of APs 
Regarding APs we could say something similar to what we have previously state about lithium, SSRIs, and DAs. 
APs are drugs that have been used in psychiatry since the middle of last century for the treatment of psychotic 
syndromes, being particularly effective for the positive symptoms, such as hallucinations and delusions, two of 
the events that we have included within the HMAs, and therefore interpreted as SPSs. 

Classic APs or neuroleptics are substances that act as antagonists of dopamine, and their antipsychotic effect 
is due to the D2 receptors blockage; the extrapyramidal symptoms of these drugs would depend on the D1 re-
ceptor blockade. The main characteristic of new antipsychotic drugs, or atypical anyipsychotics, is that they do 
not act, or act just weakly, on D1 receptors, helping to avoid extrapyramidal symptoms. They also act as antago-
nists on 5-HT2 receptors, resulting in a reinforcement of the serotonergic transmission, an action that seems to 
play a contributing role in suppressing psychotic symptoms. 

APs have also traditionally been considered substances that lower seizure threshold, with frequent occurrence 
of epileptic fits in patients in treatment with these drugs. But, as we previously said regarding other families of 
psychopharmacological drugs, our bibliographical reviews on this topic showed realistic information that sup-
ported that this supposedly proconvulsant role of APs lacked scientific and methodological rigor [37] [38]. On 
the other hand, we found well documented scientific researches postulating the anticonvulsant action of these 
substances. Clozapine, olanzapine and risperidone seem to enhance GABA neurotransmission a fact that would 
explain their anxiolytic action similar to benzodiazepines and which is independent of their specific antipsy-
chotic effect [39]-[42]. 

Glutamate hypothesis of schizophrenia has also been used to explain the hypothetic anticonvulsant action of 
APs. According to this, many manifestations of schizophrenia would be due to an alteration on the glutamatergic 
transmission, and specifically to an imbalance between NMDA and non-NMDA neurotransmitters [43]-[46]. 

Finally, it is necessary to add that recent studies suggest that antidepressants and APs, on the one hand, and 
antiepileptic drugs, on the other hand, share synergistic pharmacokinetic mechanisms that lead to a reciprocal 
enhancement of the therapeutic effect of both families of drugs [38] [47] [48]. 

4. Discussion 
When it comes to evaluating these results, it is necessary to emphasize a striking fact that we have found in 
many of the investigations consulted: numerous pieces of information are confusing and even contradictory, 
with authors defending both the proconvulsant and anticonvulsant role of certain psychotropic drugs at the same 
time, for example depending on the doses. We think that this confuse and opposite information could be ex-
plained to a large extent if we take into account the probable existence of two different and antagonistic kinds of 
epileptic activities [49]-[51]. Wilson and Bragdon [52] allude to these opposite epileptic activities in the next 
terms: 

These data suggest a possible new principle for the relationship between epileptic form bursts and electro-
graphic seizures, namely, that they can arise in separate, mutually interactive, locations. Moreover, al-
though epileptic bursts can trigger electrographic seizures, their main effect may be to suppress seizures 
arising in their target areas. Thus, interictal spikes in humans may have a suppressive effect on seizure dis-
charge (p. 380). 

Probably this opposite effect of epileptic burst and electrographic seizures is mediated by simultaneous acti-
vation of postsynaptic AMPA and NMDA receptors, which elicit complex and even opposing responses [53]. 

The existence of two opposing opposed epileptiogenic activities helps us to understand the contradictions 
above mentioned. Furthermore, split of epileptic activity in two different types offer us a natural explanation 
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clarification of the contradictory relationship between epilepsy and psychoses, a paradox that Starr [54] summa-
rizes in the next terms: 

One of the great unresolved medical controversies of the twentieth century concerns the relationship be-
tween epilepsy and psychosis. Limbic structures are suspected of being intimately involved in the patho-
physiology of both of these neurological conditions, yet more than a century medical thinkers have failed to 
agree upon whether these two common disorders are closely associated, unrelated, or mutually antagonistic 
to one another (p. 160). 

Indeed, on one hand, it is an undeniable fact the high comorbidity of epilepsy and psychoses. On the other 
hand, these two activities are incompatible simultaneously, as we can easily deduce from the next three facts: 

1) The phenomenon termed “forced normalization” [55]. 
2) The often clinical observation that a generalized seizure terminates a state of acute psychosis [56]. 
3) The still effective treatment of psychoses with electro-convulsive therapy after eighty year of use [57]. 
This enigmatic information on the relationship of epilepsy and psychoses is naturally explained by our hypo-

thesis. Indeed epilepsy is to hyperia what firefighter’s water is to fire of a conflagration: both them frequently 
appear together but they antagonistic and even incompatible at the same time. 

Finally, our proposal about the anticonvulsant effect of psychopharmacological drugs would make it possible 
to offer a comprehensible explanation to why AEDs are proving useful in an ever-growing number of psychiat-
ric applications: for several decades they have been used as mood regulators to prevent relapses of bipolar dis-
order, while more and more scientific studies postulate their value to treat different psychiatric disorders such as 
anxiety [58], positive syndrome of schizophrenia and schizophrenic-like psychoses [59], but remarkably bipolar 
disorder [60], which not only responds to AEDs but even seems to share etiologic and pathogenic mechanisms 
with epilepsy [61]. 

5. Conclusion 
There are abundant evidences suggesting that most psychopharmacological drugs can act as anticonvulsant, a 
fact that contributes to a better comprehension of paradoxical relationship between epilepsy and psychoses. It is 
necessary to carry out further studies to elucidate the role of each and every one of these substances on neuronal 
transmission. 
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Abstract 
Secular acceleration, for example an increase in height in groups of people over a period of time of 
more than a century, is a unique, perhaps “ecological” event. In the study presented here, histori-
cal patient files from the Jena Psychiatric Clinic were evaluated in relation to the problem of acce-
leration. A first sampling of 119 patient files for the years 1880-1890 revealed that, for children 
and adolescents up until the end of their twentieth year of life, the average age at the time of their 
first admission was 17 years. Compared to this, the first admission of a second sample of 132 pa-
tient records for the years 1985-1987 revealed a clearly younger average age at first admission of 
11 years. This difference in age was found to be statistically significant. The heights of 14-year-old 
subjects from the city of Jena for the years 1880 to 1975 obtained from the literature showed a 
documented increase in height of almost 20 cm. The results of our investigation revealed that, in 
addition to physical acceleration, there was also an advancement of pathological mental processes 
in the course of a period of 100 years. 
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1. Introduction 
As de Rudder [1] has reported, acceleration is a peculiar “ecological” phenomenon which deserves more atten-
tion than has been given to it in recent years. The word acceleration in this sense derives from “accelerare” 
meaning acceleration or hastening. What is meant by this is the processes which are seen in the increase in 
height of a group of people over a period of more than a century in so-called “secular acceleration”. Other ma-
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nifestations of secular acceleration which have been reported, in addition to changes in body size, amongst oth-
ers, are also advanced tooth development and early sexual maturity [2]. The isolated acceleration of an individu-
al compared to his or her age group should not be taken into account in this context. 

One aspect of this phenomenon which has been repeatedly investigated is the question of whether, parallel to 
the acceleration of physical development, there is also an associated acceleration of intellectual abilities. Some 
investigators accept that there is such an association [3]-[5], but others have been unable to show this [6]-[8]. On 
the basis of the assumption that secular acceleration could also lead to the early appearance of particular diseases, 
Bennholdt-Thomsen [9] carried out an investigation of patients with chorea minor. From his evaluation of 392 
case reports related to the period from 1907 and 1940, he found that the frequency peak for this disease was 
brought forward from the eleventh to the eighth year of life. In the study presented here, we investigated that the 
question of whether there was also an advanced appearance of a psychological disorder was also related to se-
cular acceleration, a question which had not been answered in the literature published up until now.  

2. Methods 
An archive of case sheets has been kept at the Jena psychiatric clinic since 1804. The following hypothesis was 
evaluated using this resource.  

“Psychopathological phenomena of childhood and adolescence show an earlier manifestation in the second 
half of the 20th century than the second half of the 19th century”.  

Two populations of children and adolescents of an age that included up to completion of the twentieth year of 
life were included in the study. The following parameters were considered to be decisive reference values for the 
study: 

1) The age of the individual at the time of the first admission with related psychopathology. 
2) The age of the individual at the time of the earliest symptom documented in an anamnesis. 
The data were recorded in random alternation from the two populations. The legibility and completeness of 

the files were documented.  
Using the distance from the hometown to the clinic and severity of symptoms at the time of admission, the 

aim was to gain information about respective referral practices. The psychiatric symptoms were scaled indepen-
dent of the classification systems of the BPRS [10], whereby we assumed an adequate transferability of the 
psychopathological criteria of adults to the populations referred to, similar for example to [11]. The scaling ac-
cording to the BPRS was trained, before commencement of the investigation, in a pilot study. In addition, the 
intellectual abilities of the subjects were documented and the diagnoses made at the time were noted.  

As evidence of secular physical acceleration, the heights of the subjects were recorded when possible. The 
processing of the electronically stored data was carried out amongst other means with the aid of the statistics 
program SPSS. The U test was used to test the differences of two independent samples. Following alpha adjust-
ment, a significant difference was assumed if alpha < 0.017 and no significance with alpha ≥ 0.017. 

3. Results 
A first sample was obtained from 119 medical histories of the children and adolescents first admitted from the 
years 1880 to 1890. The second sample with 132 files included all first arrivals of children and adolescents from 
1985 to 1987. The ages and genders of the subjects at the time of the first admission are shown in Table 1.  

The difference in age between the two groups was found to be significant following statistical analysis, but 
not the difference in gender. The difference in age was also found to be significant when the age of the earliest 
recorded symptom was subjected to statistical analysis (Figure 1 and Figure 2). 

The legibility of the files is shown in Table 2. 
The legibility of the available files differed significantly following statistical analysis between the two groups.  
The completeness of the files is shown in Table 3. 
The completeness of the physicians’ reports was found to differ when statistics tests were applied to both 

samples. 
The distance between the hometown of the patients and the clinic were determined with the aid of an elec-

tronic route planner (Shell atlas route planner version 5.06). The distances determined in this way were then di-
vided into the categories less than 50 km and more than 50 km (Table 4). 
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Figure 1. Age differences of the two sample groups at the 
time of admission as inpatients.                                      

 

 
Figure 2. Age differences of the two sample groups at the 
time of the earliest symptom recorded in an anamnesis.                   

 
Table 1. The ages and genders of the subjects at the time of the first admission.                                              

Age and gender 
Sample 1 
1880-1890 

n = 119 

Sample 2 
1985-1987 

n = 132 

Age (median) 17 years 11 years 

Male (%) 61 subjects (51.3%) 73 subjects (55.3%) 

 
With reference to the catchment area, the two samples were found to differ significantly following statistical 

analysis.  
The severity of the psychopathological phenomena was determined according to the degree of severity laid  
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Table 2. The legibility of the files.                                                                                  

Legibility of the file 
Sample 1 
1880-1890 

n = 119 

Sample 2 
1985-1987 

n = 132 

Good legibility 12 (10.1%) 116 (87.9%) 

Average legibility 71 (59.7%) 16 (12.1%) 

Poor legibility 36 (30.3%) 0 

Total 119 (100%) 132 (100%) 

 
Table 3. The completeness of the files.                                                                             

Completeness 
Sample 1 
1880-1890 

N = 119 

Sample 2 
1985-1987 

N = 132 

Good 51 (42.9%) 88 (66.7%) 

Average 59 (42.0%) 36 (27.3%) 

Poor 18 (15.1%) 8 (6.0%) 

Total 119 (100%) 132 (100%) 

 
Table 4. Distance to the place of residence.                                                                             

Distance to the place of residence 
Sample 1 
1880-1890 

n = 119 

Sample 2 
1985-1987 

n = 132 

Distance from the place of residence < 50 km 64 subjects (57.1%) 106 subjects (80.9%) 

Distance to the place of residence > 50 km 48 subjects (42.9%) 25 subjects (19.1%) 

Total 112 (for 7 there was no information) 131 (for 1 there was no information) 

 
down in the BPRS. Scaling with stages 5-7 in at least one item of the BPRS was assigned to the category “very 
manifest”. As shown by Table 5, no significant differences were found between the two populations in relation 
to severity.  

On evaluating the frequency of individual BPRS items, it was found that there were, to some extent, signifi-
cant differences between the two sample populations. In sample 1, the items “excitement”, “affectations” and 
“unusual content of thought” were associated with a greater intensity, whereas for sample population 2 this was 
true for “depressive mood”, “hostility” and “body related”. 

With regard to the distribution of age, in sample 1, the item “grand ideas” was amongst the earliest occurring 
phenomena and, amongst others, the item “hallucinations” to the late-appearing phenomena. In sample 2, the 
item “grand ideas” did not appear in the age range up to 20 years and the item “hallucinations” was amongst the 
earliest appearing phenomena.  

Details of the intellectual ability of the patients were categorized according to the three groups “above aver-
age”, “average” and “below average”. When results of intelligence tests were available, these were used for the 
categorization, so that, as the average, the range of IQ values between 80 and 120 was taken. Other assessments 
without test-dependent intelligence tests were also taken from the files. In the case of some patients, it was not 
possible to carry out a retrograde assessment (Table 6). 

Information about height was only noted in about one third of cases in the files for the first sample 
(1880-1890), but for 97% in the files for the second sample (1985-1987). Therefore, it was only possible to 
make a comparison of heights as an orientation. In the age groups of 15 and 16 year olds, the following informa-
tion was obtained (Table 7).  

Even so, these heights do not contradict the information available regarding 14-year-old students in the city of  
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Table 5. Severity.                                                                                              

Severity 
Sample 1 
1880-1890 

n = 119 

Sample 2 
1985-1987 

n = 132 
Number of patients with at least one severely manifested 

BPRS item (level 5 - 7) 91 (76.5%) 103 (78.0%) 

 
Table 6. Intellectual ability.                                                                                       

Intellectual ability 
Sample 1 
1880-1890 

N = 119 

Sample 2 
1985-1987 

Number of patients with above average intelligence 22 (19.6%) 32 (24.2%) 

Number of patients with average intelligence 62 (55.4%) 74 (56.1%) 

Number of patients with lower than average intelligence 28 (25.0%) 26 (19.7%) 

Total 112 (7 were not assessed) 132 

 
Table 7. Height.                                                                                                

Height Sample 1 
1880-1890 

Sample 2 
1985-1987 

Height in the 15th year of life (cm) 155 (n = 3) 164 (n = 12) 

Height in the 16th year of life (cm) 158 (n = 5) 170 (n = 7) 

 
Jena since 1880 with representative samples (Table 8). 

Table 8 shows the height whilst standing of 14-year-old subjects from the city of Jena [12]. 
The three most frequent diagnoses in the two samples are summarized in Table 9. The variability of diagnos-

tic formulations is shown to be clearly higher in sample 2. 

4. Discussion  
In the psychiatric literature of the past century, very early mental disturbances in childhood which are compara-
ble to those of adulthood and which recur to some extent in adulthood have been often described (Table 10). 

This overview of the individual, particularly early manifestations does not, however, allow any conclusion 
regarding any secular acceleration. We attempted to provide evidence of secular acceleration of psychiatric dis-
orders on the basis of archived file material. In so doing, it has been shown that, with an interval of about 100 
years, the age at the time of first admission has been brought forward by 6 years. 

What influences could have brought about this result? There was a similar distribution in gender in the two 
groups, so that it can be assumed that this parameter is not a significant influence. The legibility of the files was 
indeed found to differ, but the reference data such as the time of admission and date of birth were not however 
affected by this. The same was true for the completeness of the case histories, which were perhaps significant 
for the differentiation of the diagnoses, but not however for the reference data which were important for the hy-
pothesis. The distance between the clinic and the place of residence was significantly different in the two groups. 
As a cause, it may be assumed that at the time of sample 1 (1880-1890), the density of care was lower and the 
locations at which care was provided to some extent had to be looked for over a longer distance.  

Under these circumstances, it appears not to be justified to conclude that a different admission procedure was 
followed by doctors and members of the patient’s family or that there was a different admissions procedure im-
plemented by the clinic. Contrary to this assumption, there is the comparable severity of the psychiatric findings 
on admission. Probably it was necessary to have a similar severity of symptoms at the end of the 19th century as 
at the end of the 20th century in order for the decision to admit a patient to the clinic to be made.  

The advancement of the age at the time of the first admission by 6 years demonstrated here confirms the hypo-
thesis we initially formulated. This advancement could be interpreted to be an indication of secular acceleration. 
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Table 8. Representative samples.                                                                                   

Year 1880 1921 1932 1944 1954 1964 1975 

Male subjects (cm) 143.6 149.5 153.5 155.0 158.2 158.7 163.3 

Female subjects (cm) 147.4 150.2 155.1 154.5 156.2 157.9 162.1 

 
Table 9. The three most frequent diagnoses.                                                                         

 
Sample 1 
1880-1890 

N = 119 

Sample 2 
1985-1987 

N = 132 

Most frequent diagnosis Pubertal insanity 
n = 13 

Depressive reaction 
N = 13 

Second most frequent diagnosis Paranoia hallucinations 
n = 12 

Nocturnal enuresis 
n = 9 

Third most frequent diagnosis Epilepsy 
n = 11 

Epileptic spectrum disorder 
N = 9 

 
Table 10. Earliest described age.                                                                                   

Author Year Symptoms Earliest described age 

Ziehen [13] 1904 Hebephrenia 
Melancholy 

7th year of life 
5th year of life 

Ziehen [14] 1906 Anancasm 
Mania 

8th year of life 
10th year of life 

Geisler & Schröder [15] 1958 Masturbation 
Anxiety states 

At all ages 
Infant age 

Poznanski, Zrull& Arbor [16] 1970 Depression 3rd year of life 

Eggers [17] 1973 Schizophrenia 
Delusion 

3rd year of life 
7th year of life 

Kappes [18] 1981 Extended attempt at suicide 6th year of life 

Schreier [19] 1986 Hallucinations 2nd year of life 

Nicolsen et al. [20] 2001 Childhood psychosis 7th year of life 

 
It occurred, without doubt, parallel to a continual increase in height by 15 - 20 cm in 14-year-old boys and girls 
of the city of Jena, which took place in the course of 100 years.  

From the correlation established between the advancement of bodily growth processes and the bringing for-
ward of pathological mental processes, the question is now raised of the extent to which the manifestation of 
mental disorder requires a certain degree of maturity. The current literature allows the conclusion that, for ex-
ample, hallucinations are possible earlier than delusional phenomena. i.e., it could need a different degree of 
maturity of the brain as a prerequisite, (comparing Schreier [19] and Nicolson et al. [20]). 

In contrast to this is the finding that, in sample 1 (1880-1890), hallucinations are amongst the last phenomena 
and grand ideas, in contrast to sample 2, the earliest. Possibly, a maturity-dependent process contributes to the 
change in the manifestation over long periods of time. The question which is raised about the relationship be-
tween processes of maturing and the facilitation of mental disorder cannot be definitely answered. 
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