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Abstract

BACKGROUND
There are few if any life-span population-based studies of psychiatric disorder-
associated biomedical and biophysical disorders and diseases (morbidity).

AIM

To scope the present state of research regarding the biomedical and biophysical
morbidity associated with affective and mental disorder in epidemiological
samples, and to examine the life-span relationship between affective disorders
and biomedical/biophysical disorders to illustrate a novel approach employing
the odds ratio to represent the intensity of biomedical and biophysical morbidity
associated in time in a population.

METHODS

A repeatable systematic literature search of PubMed was represented in
summary. Additionally, a regional population-based dataset was constructed and
analyzed to represent the age- and sex-specific diagnoses (International Classi-
fication of Diseases Version 9, ICD-9) for those with and without affective
disorder. The analysis presents a novel index of the relative age-specific frequency
of life-span biomedical and biophysical diagnoses associated with affective
disorder.

RESULTS

The volume of biomedical and biophysical morbidity associated with mental
disorder literature has increased, yet few studies measure comprehensive
temporal hyper-morbidity (over-representation of diseases over time, either
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before or after the index diagnostic event) in populations. Further, there have been only a few population-based
studies examining the morbidity associated with affective disorder and only one that examines the full diagnostic
range of lifespan morbidity. Substantial differences arose between males and females with more females than
males having greater frequencies of diagnoses. The age-specific distributions of the maximum proportional
diagnosis frequency ratios for each sex illustrate the greatest diagnosis-specific differences when comparing the
biomedical and biophysical diagnoses of those with and without affective disorder when the same diagnosis was
represented in each grouping at the same age.

CONCLUSION

Clinical research needs to focus on more than one or two comorbid biomedical or biophysical disorders at a time.
Comprehensive population-based examination of the lifespan biomedical and biophysical multi-morbidity
associated with affective disorder has the potential to directly inform clinical practice. Representing the propor-
tional ratios of age-specific frequency of diagnoses for the full range of ICD-9 diagnoses is a novel analytical model.
Diagnostic frequency appears a viable representation of a given disease state, such as affective disorder.
Fortunately, the WPA has developed a global education section to better understand the biomedical and
biophysical morbidity associated with all psychiatric disorders. This has been identified by the WPA as the
psychiatric practice challenge of the 21+ century.

Key Words: Biomedical/biophysical morbidity; Temporal hyper-morbidity; Mental disorder; Population; Epidemiology

©The Author(s) 2023. Published by Baishideng Publishing Group Inc. All rights reserved.
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INTRODUCTION

Numerous recent studies have examined the comorbidity of affective disorders and other mental processes[1-5] and
disorders[6-9]. Less common is the study of biomedical or biophysical and affective disorder comorbidity. The studies
that do address the comorbidity of affective disorders and biomedical diseases and disorders, predominantly focus on
one singular biomedical diagnosis, such as diabetes[10-12] and chronic pain[13,14]. A few studies investigated a range of
comorbid disorders, such as asthma, diabetes, epilepsy, food allergy, or juvenile arthritis arising within 6 mo of any
mental problem[15]. In one study, biomedical markers have been identified indicating links between mental disorder and
chronic physical illness[16]. Overall, the study of biomedical and biophysical morbidity in association with mental
disorders has been constrained.

To date, while there have been some large sample studies of mental[17-20] and physical disorders[21-24], there have
been few large sample studies examining relationship specifically between psychoses, such as affective disorders and
biomedical/biophysical disorders. One large sample World Health Organization survey study found the number of
medical conditions to increase with the number of psychotic symptoms within a 12 pre-survey month period[25]. In this
study, a wide variety of medical conditions and health problems- such as angina, asthma, arthritis, tuberculosis, vision or
hearing problems, mouth/teeth problems, alcohol consumption, smoking, and accidents - were reported to be more
frequent in individuals with psychotic symptoms.

This altogether brief, focused, literature review outlines the constraints of studies focusing on psychiatric disorder-
associated biomedical and biophysical morbidity. There is the need to introduce not only a broader perspective and
definitions of morbidity, but also the need to find different approaches to its study.

The purpose of this study is twofold: First to present the current state of the art of biomedical and biophysical
morbidity associated with mental disorder in large population-based samples in the published literature (PubMed).
Secondly, both as an illustration and an example, we examined the lifespan association with affective psychoses of the full
range of biomedical/biophysical diagnoses in a large 16-year regional population sample. We examined the full range of
International Classification of Disease (ICD-9) biomedical and biophysical disorders and diseases in a population
comparing those with affective disorder and those without any mental disorder. Further the paper presents a novel
analysis and graphic representation of the frequency of biomedical and biophysical disorders and diseases of each
specific ICD-9 disorder expressed as a ratio comparing the dependent groups.
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The dataset in this study was originally compiled to investigate one a priori hypothesis in support of the original
adverse childhood experience study[26-29]. The hypothesis assumed early adversity to be one gateway to subsequent
mental disorder. Based on this assumption the hypothesis was that given the presence of any ICD-9 mental disorder
diagnosis, biomedical and biophysical disorders would be proportionally greater than among those without any mental
disorder. This proved to be the case with substantial over-representation of biomedical and biophysical disorders in those
with any mental disorder[18].

The analysis underpinning the original study of this regional 16-year dataset was a relatively simple representation of
the data in terms of odds ratios. Subsequently of interest was the temporal order of biomedical and biophysical disorders
in relation to mental disorder and vice versa[20,22], in addition to the order of diagnoses in prospective age-defined
cohorts[21,23].

MATERIALS AND METHODS

Literature search

Several PubMed searches of mesh and title terms provided an overview of the number of the current population-based
psychiatric morbidity research publications (represented in tables associated with each searches’ terms). Searching mesh
and title terms provided an index of publication frequency with a focus on population, epidemiology, morbidity, and
psychiatry. The details of each listed search result in PubMed recorded in Table 1 are repeatable. The results precisely list
the total number of papers in each search. The position of the search (e.g., title) indicates the importance of the terms in
the search. In the results quotients are expressed in the terms of the results (number of publications) for the numerator
expressed as a fraction of the results in generic search (unspecified position) for the denominator (#publications).

Cohort-study

The data for the population-based component of this study were collected under ethics ID REB15-1057. The data
represented the health seeking population from the Calgary Health Zone in Alberta, Canada between April 1993 and
November 2010. To receive payment all Alberta physicians, even practitioners in private clinics, directly bill the
provincial health plan for each patient visit. The data consisted for each patient visit of a record that included an
anonymous, encrypted, unique patient identifier, an ICD-9 diagnosis code, age, and sex. The analyzed data was grouped
(dependent variable) according to the presence or absence of the ICD-9 diagnosis code 296 representing the affective
disorders. The group wherein affective disorders were absent consisted of those without any mental disorders. The
independent variable represented all biomedical and biophysical disorders linked within each group (+/- affective
disorders). Additionally, the results were stratified on the variable age. The sexes were analyzed separately.

Analysis
The frequency of publications resulting from the PubMed literature searches were tabulated.

From the population-based based, the dependent groups were described in terms of age, sex, total frequency of
diagnoses, counts of unique individuals together with the standard deviations and ranges.

The algorithm underpinning the comparative analysis of the groups with and without affective disorders ordered all
diagnoses in sequence for individuals stratified by age within groups. Within each group for each diagnosis and each age,
the total count of each diagnosis (frequency) was denominated by each age-specific sample size and represented as the
proportion of the age-specific sample having a specific diagnosis in each group. For example, if each patient in each age-
specific sample received one given diagnosis, the proportional value for that diagnosis would be one. If fewer than the
total number of patients in each age-specific sample received a given diagnosis the proportional value would be less than
one. If the age-specific sample received the diagnosis more than once each, then the proportional value would be greater
than one. Novel in this analysis is the proportional value representing the intensity of any diagnosis within each age-
specific strata of each dependent group.

Where age-specific diagnoses occurred in both dependent groups, between groups comparisons of the proportional
diagnosis frequency ratio of each age-specific diagnosis for those with and without affective disorders was possible.
While similar in formula construction to the odds ratio, the numerator of each group proportion represented each
diagnosis' frequency (intensity) within the unique individuals at each specified age.

Ratio of Frequency Proportions of biomedical and biophysical disorders = [With/Without] affective disorder

The ratio of diagnosis frequency between the two groups, when greater than the value one, identifies that the intensity
(frequency) of the diagnosis under comparison is greater in the dependent variable group with affective disorder. When
the ratio of diagnosis frequency between the two groups is less than one, the diagnosis under comparison is greater in the
dependent variable group without affective disorder. Diagnosis frequency within individuals is a way of representing the
intensity of the associated disorders in the ratios of the compared groups.

Age-specific diagnoses could also occur in one group but not the other. Diagnoses that occurred only in one or the
other group were noteworthy based on the possibility of conferring risk in the affective disorder groups or protection in
the group without affective disorders. These diagnoses become asymptotic with the limit of value zero. Where a real
frequency was greater in the group without affective disorder the value was between zero and one.

All ICD diagnoses were coded according to the numeric values of their natural codes, with V codes assigned values in
the 1200 range and procedures (laboratory, anesthesiology, efc.) in the 1500 range.
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Table 1 Volume of research publications for repeatable PubMed literature searches

Search condition Frequency of results
“Consortium in Psychiatric Epidemiology”[Title] 0
“International Consortium in Psychiatric Epidemiology”[Title] 0
“International Consortium in Psychiatric Epidemiology” 6
“Psychiatric Epidemiology”[Title] 245
“ICPE” AND “psych+” 379
“ICPE” AND (psych|Title]) 60
morbid#*[MeSH Terms] AND epidemiolog*[MeSH Terms] AND psych*[MeSH Terms] 165364
morbid*[MeSH Terms] AND epidemiolog*[MeSH Terms] AND mental[MeSH Terms] 0
((morbidity[MeSH Terms]) AND (epidemiology[MeSH Terms])) AND (psych*[MeSH Terms]) 309
comorbidity[MeSH Terms] AND “epidemiology”[MeSH Terms] AND “psych#*”[MeSH Terms] 56
“comorbidity”[Title] AND “epidemiology”[Title] AND “psychx*”[Title] 18
((morbidity[Title]) AND (epidemiology|[Title])) AND (population[Title]) 12
((morbidity[Title]) AND (epidemiology|[Title])) AND (psych*[Title]) 10
((morbidity[Title]) AND (epidemiology[MeSH Terms])) AND (psych*[MeSH Terms]) 8
“International Consortium in Psychiatric Epidemiology” - Articles found by citation matching 6
“morbidity”[Title] AND “epidemiology”[MeSH Terms] AND “psychx*”[Title] 2
((morbidity[Title]) AND (epidemiology|[Title])) AND (mental[Title]) 1
(psychs) or (mental) 3347210

The representation of age-specific diagnoses provides an index of the frequency or intensity of occurrence over lifespan
of the biomedical and biophysical diagnoses associated with affective disorder.

RESULTS

Literature Searches

Table 1 shows 17 searches. The last search represents all searchable fields of publications containing the wildcard psych@
and mental. The value of this search serves to denominate the largest value with the MeSH term search for the wildcard
terms morbid*, epidemiolog*, and psych*. Of note the same search with mental replacing the wildcard term psych:
produced zero results. The most generous quotient value indicates that 4.94% (165364/3347210) of the search research
results had a precise focus on the MeSH terms. It may also be seen in Table 1 that when the MeSH terms are more
precisely constrained (e.g., morbidity, epidemiology, or comorbidity) there are substantially fewer results and even fewer
when these terms are searched for in titles alone. Note that the PubMed graphic associated with the search resulting in
165364 articles showed that the articles per year peaked in 2019 with a total of 10239 articles published.

Population sample description

Table 2 describes the distributions of the groups with and without affective disorder. Note that the group without
affective disorder consists of individuals without any other mental disorders. As well, there are more females than males
with affective disorder and females have in total and on average a higher frequency of biomedical and biophysical
diagnoses (mean = 291) compared to males (mean = 239). The average age of females is older than males in the group
with affective disorder and younger in the group without affective disorder.

Note in the following graphs when the frequency of diagnosis ratios for each dependent group is equal to the value
one, it means that the ratio of each group is equal. When greater than the value one, the ratio is greater in the group with
affective disorders. When less than the value one, the ratio is greater in the group without affective disorders. Figure 1
shows the proportional total diagnosis frequency ratios > 1 distribution of associated biomedical and biophysical
diagnoses by age comparing males with and without affective disorder. Figure 2 shows the proportional frequency ratios
> 1 distribution of maximum values comparing in males comparing those with and without affective disorder. Figure 3
shows the complete proportional ratios > 1 distribution comparing males with and without affective disorder. Figure 4
shows the proportional total diagnosis frequency ratios > 1 distribution of associated biomedical and biophysical
diagnoses by age comparing females with and without affective disorder. Figure 5 shows the proportional frequency
ratios > 1 distribution of maximum values comparing in females comparing those with and without affective disorder.
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Variables Affective disorder

Females With Without
Unique individuals 23637 141427
Mean age 47 38

SD age 20 24
Range age (1-104) (0-103)
Mean diagnoses 291 56

SD diagnoses 253 66
Range diagnoses (1, 3164) (1, 2424)
Total diagnoses 6881012 7986931
Males With Without
Unique individuals 16164 165527
Mean age €5 46

SsD 25 19
Range age (0, 103) (0,102)
Mean diagnoses 239 44

SD diagnoses 257 58
Range diagnoses (1, 4316) (1, 1864)
Total diagnoses 3862550 7301122

SD: Standard deviations.

800
1

600
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400
I

200
1

Frequency ratio [With/Without] affective disorder by age
Males-Ages 0-98 years

Diagnosis frequency ratio [With/Without] affective disorder

Yline =1

Age

DOI: 10.5498/wjp.v13.i7.423 Copyright ©The Author(s) 2023.

Figure 1 Proportional total diagnosis frequency ratios > 1 distribution of associated biomedical and biophysical diagnoses by age
comparing males with and without affective disorder.

Figure 6 shows the complete proportional ratios > 1 distribution comparing females with and without affective disorder.

Overall, the reader might take away the following main points of the graphic representations of comparative unique
frequency ratios of diagnosis for all ICD-9 diagnoses by age are as follow: (1) Those with affective disorder have greater
frequencies of unique ICD-9 diagnoses across age; and (2) Males are substantially different than females.

JBaishideng®

WJP | https://www.wjgnet.com 427

July 19,2023 | Volume13 | Issue7 |



Cawthorpe DRL et al. Lifespan affective disorder-related hyper-morbidity

100

Age
50

0
800

600

Maximum diagnosis ratio [With/Without] 409
affective disorder
200

0

500

1000
Males-ICD diagnoses associated with affective disorder
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Figure 2 Proportional frequency ratios > 1 distribution of maximum values comparing in males comparing those with and without
affective disorder.

100

Ratio of sample proportions [With/Without]

affective disorder 2 Age

Males-ICD diagnoses

1500
DOI: 10.5498/wjp.v13.i7.423 Copyright ©The Author(s) 2023.

Figure 3 Complete proportional ratios > 1 distribution comparing males with and without affective disorder.

In Figures 1 and 4, the maximum proportional diagnosis frequency ratios' distributions for males and females across all
ages most clearly illustrate the sex differences. For example, the age-specific maximum proportional diagnosis frequency
ratios are greater for males earlier in life. The maximal values in Figures 1 and 4 are greater than Figures 2 and 5 and
more so in Figures 3 and 6, as the values in the latter figures are distributed across the frequency of individual diagnoses
for a given sample size, rather than quotients within the summed frequency across the range of all ICD disorders within
in a given age-specific sample sizes comparing the groups with and without affective disorder.

Figures 2 and 5 illustrate the sex differences within the subset of age-specific proportional diagnosis frequency ratios
distributions for males and females showing the maximum proportional diagnosis frequency ratio values for each age
across the full range of ICD diagnoses. Note that the graphs truncate around the proportional diagnosis frequency ratio
less than 800 for males and about 100 for females, indicating a much higher proportional frequency of age-specific
diagnosis for males.

From the full distribution of age-specific proportional diagnosis frequency ratios distributions shown for males and
females in Figures 3 and 6, it is apparent that females have more laboratory testing and procedures, while males have
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Figure 4 Proportional total diagnosis frequency ratios > 1 distribution of associated biomedical and biophysical diagnoses by age
comparing females with and without affective disorder.
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DOI: 10.5498/wjp.v13.i7.423 Copyright ©The Author(s) 2023.

Figure 5 Proportional frequency ratios > 1 distribution of maximum values comparing in females comparing those with and without
affective disorder.

more V code diagnoses. Figures 3 and 6 both automatically truncate for visualization at the value 6.0 for both males and
females when the full distributions are represented. The areas of the visible plateaus are relative to the height of each
where the sequence of disorders by age reach their maximal peaks. Further, Figures 3 and 6 represent the ratios of the
average frequency quotients for those with and without affective disorder, rather than the maximum values by age across
all ICD disorders. Note the frequency of peaks closer at the value 1200 on the diagnosis axis comparing males and
females, the frequency of V-Code peaks is greater for males across all ages. Similarly, note the frequency of peaks closer
of the value 1500 on the diagnosis axis comparing males and females, the frequency of Laboratory Testing peaks is
greater for females across all ages.

DISCUSSION

Our first purpose, examination of the volume of population-based morbidity literature, yields clear results. The PubMed
search scope indicates that there has been a rapid increase in morbidity focused research after 1990 with a peak number of
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Figure 6 Complete proportional ratios > 1 distribution comparing females with and without affective disorder.

publications (n = 10238) in 2019. However, the specific publications cited in this paper indicate that only a minority
(4.94%) specifically focus on mental disorder associated temporal biomedical and biophysical hyper-morbidity (Table 1).
Even fewer account for the full range of morbidity in populations[18-24].

Our second purpose was the examination of affective disorder associated life-span multi-morbidity of biomedical and
biophysical diagnoses in a 16-year population sample. Each age-specific grouping could enter or leave the dataset in any
of the 16 years. Other studies of the same dataset focusing on prospective cohort samples (e.g., < 1 year of age before
January 1, 1995) in comparison to the same age group across the 16-year sample provide evidence indicating that all ages
across the whole 16-year grouping in the current analysis does not unduly bias the results[23]. Thus, we are confident that
the cumulative age specific results are similarly unbiased.

As expected, our results illustrate substantial differences between males and females: we found that more females than
males were diagnosed with greater frequencies of diagnoses at different ages. This outcome is similar to epidemiological
population based studies of affective disorder[30-33].

When comparing the same biomedical and biophysical diagnoses between the two groups at the same age, the age-
specific distributions of the maximum proportional diagnosis frequency ratios for each sex showed the greatest diagnosis-
specific differences between the two sexes.

Possibly of interest are the biomedical and biophysical diagnoses that do not overlap for males and females between
the groups with and without affective disorder. The within group age-specific proportional distributions (not represented
as between group ratios) of the non-overlapping diagnoses may in the affective disorder group represent diagnoses
associated with increased etiological or sequelae risk over time. It may also be possible that non-overlapping diagnoses
may in the group without affective disorder may represent protective diagnoses. These speculations, however, are well
beyond the data limits of the present study, albeit such information as is presented may serve as a signpost for future
research.

Strengths

Representing the full range of ICD-9 diagnoses as well as examining the proportional diagnosis frequency ratios of
overlapping age-specific diagnoses is a novel data representation model. For example, the main difference in comparison
to other formula, such as the odds ratio, is that the within-sample intensity of age-specific diagnoses may be represented
and compared. The odds ratio generally counts unique individuals, and as such, features such as the frequency of given
diagnoses are lost in the comparison. Diagnostic frequency may be an indicator of the severity or chronicity of a
particular disease state.

Limitations
The PubMed searches were not thorough or reviewed in terms of content. The searches deviated from typical systematic
reviews or meta-analyses. The searches employed a standardized approach only to illustrate the volume of morbidity-
focused research.

While proportional diagnosis frequency ratios of overlapping age-specific diagnoses may be a novel form of life-span
data representation, it is also important to consider the within group proportions of age-specific diagnoses. It was noted
in the methods that when this value exceeded 1.0 the whole within sample had received the diagnosis. The proportional
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diagnosis frequency ratios of overlapping age-specific diagnoses reported in this study were not limited to only those
disorders having within group proportions greater than the value one. The main reason for this omission was to
represent the proportional diagnosis frequency ratios available within the full range of ICD-9 diagnoses. Future work will
address this limitation.

Finally, the foregoing novel analyses are a pointer to the complexity of any understanding of the temporal hyper-
morbidity of affective disorders, save any mental disorder. For example, a next level of complexity in analysis requires
the calculation of the conditional order of diagnoses within individuals. Conditional order is not simply the frequency of
diagnoses for the dependent groups of individuals in time, (total of diagnoses on date 1, 2, 3...n) independent of the
diagnosis that each individual experiences before or after any given diagnosis. The conditional sequence of diagnoses
within individuals may reveal more information that is relevant to the etiology and prognosis of disorders arising before
and after an index diagnosis of affective disorder.

CONCLUSION

The study of complex morbidity is emerging as a primary field of research[34] with multiple levels of definition[35].
Despite a rapid increase in morbidity focused research after 1990, a small minority of 4.94% specifically focus on mental
disorder associated temporal biomedical and biophysical hyper-morbidity. The publications cited in this paper indicate
only a few are focused on lifespan, biomedical and biophysical, population-based, temporal, hyper-morbidity[18-24]. The
present study represents to the best of our knowledge the first comprehensive population-based examination of the
lifespan biomedical and biophysical multi-morbidity that is associated with affective disorder. By employing a novel
model of data representation, we were able to show the intensity of the affective disorder associated diagnoses. Based on
the present results, a paradigm shift is required in terms of how in psychiatric and medical practice morbidity is concep-
tualized, defined, and studied[36,37]. An important step in re-defining morbidity is illustrated in the recent establishment
of the World Psychiatric Association Comorbidity Section, wherein the study of morbidity is identified as central 21+
century challenge for psychiatry[38,39].

ARTICLE HIGHLIGHTS

Research background
The latest series of publications based on “big-data” leading to this one, have also, in part, contributed to the formation
and development of the World psychiatric Association Comorbidity Section.

Research motivation

This overall study was inspired by the Adverse childhood experiences (ACE) study. ACE are associated with lifespan
morbidity and many leading causes of death in adulthood. The ACE study is a landmark research effort that investigated
the relationship between childhood abuse and household dysfunction, and the leading causes of death in adulthood. The
study found that individuals who experienced adverse childhood experiences such as physical, emotional, or sexual
abuse, neglect, household dysfunction (e.g., substance abuse, mental illness, incarceration, and divorce), are at higher risk
for several chronic health conditions and premature death. The findings of the ACE study demonstrate the far-reaching
impact that childhood experiences can have on adult health and well-being. The study's results highlight the importance
of addressing childhood trauma and promoting healthy family environments to prevent chronic disease and improve
overall health outcomes in adulthood.

Research objectives

To orient all divisions of medicine to the fact that big data has shown important lifespan links between mental disorder
and biomedical and biophysical diseases, wherein mental disorder is fundamental linchpin in time, generally leading to
hyper-morbidity and hyper-morbidity is a linchpin to mental disorder; and to develop algorithms identifying the precise
(conditional) order for individuals and examining how these orders group may prove useful to both clinical practice and
research into disease mechanism.

Research methods

We are now developing advanced algorithms for the reduction of data for representation. The example in this paper
presents a novel approach to analysis based on the intensity or frequency of total and unique diagnoses by age for all
individuals in a large population. In this paper, about 90 million diagnoses for about 0.75 million individuals are reduced
to one graphic for each of males and females of age by frequency of diagnosis ratios for each of about 1000 ICD diagnoses.

Research results

It is apparent that there is greater temporal hyper-morbidity for those with affective disorder compared to those without
any psychiatric diagnosis. When different publication results are compared, there are different disease vulnerabilities
(e.g., cancer and ulcerative colitis) related to different classes of psychiatric disorders and vice versa.
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Research conclusions

Understanding temporal hyper-morbidity (and perhaps hypo-morbidity) is dependent on large population-based
datasets. The results are fascinating in the sense that analyzing whole stable populations over time is more like
accounting than statistical analysis and the results from the first population health index paper were intra-ocular (e.g.,
over 50% of the population has a mental disorder over 16 years and over 3 times the biomedical and biophysical
disorders.) This is in line with the World Psychiatry Association’s identification of the 21+ century’s challenge is
understanding and responding to mental disorder-related biomedical and biophysical morbidity.

Research perspectives

The conditional groupings are complex (as in the graphics of this paper), and like a classical 'road map' problem, and will
likely depend on smart algorithms and artificial intelligence to unravel the clinical meaning for practice related to the next
patient who walks through the door and mechanisms underlying groups such as autism, cancers, ulcerative colitis and
viral pneumonia). The work to date is largely a signpost, pointing in a future direction. Even so, ChatGPT has already
been directed to write several testable algorithms. As it stands, the population health index centered on mental disorder
indeed represents an inflation-proof mechanism by which regions and nations may evaluate the cost/benefit impact of
universal population-based prevention/promotion and early intervention investments and strategies.
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