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ORIGINAL RESEARCH & CONTRIBUTIONS

Association of Child and Adolescent Psychiatric Disorders with Somatic
or Biomedical Diagnoses: Do Population-Based Utilization Study Results
Support the Adverse Childhood Experiences Study?
T C R Wilkes, MB, ChB, M Phil, DCH FRCP(Edin), MRCPsych, FRCPC, FAPA; Lindsay Guyn; Bing Li, MA;
Mingshan Lu, PhD; David Cawthorpe, PhD

Abstract
Context: Few population-based studies have examined the relationship between psychiatric and somatic or biomedical disorders.
Objective: We examined the effect of the presence or absence of any psychiatric disorder on somatic or biomedical
diagnosis disorder costs. Guided by the Kaiser Permanente and
Centers for Disease Control and Prevention Adverse Childhood
Experiences (ACE) Study, we examined our administrative data
to test if psychiatric disorder is associated with a higher level
of somatic disorder.
Design: A dataset containing registration data for 205,281
patients younger than age 18 years was randomly selected from
administrative data based on these patients never having received
any specialized, publicly funded ambulatory, emergency or
inpatient admission for treatment of a psychiatric disorder. All
physician billing records (8,724,714) from the 16 fiscal years
April 1993 to March 2009 were collected and grouped on the
basis of presence or absence of any International Classification
of Diseases (ICD) psychiatric disorder.
Main Outcome Measures: We compared 2 groups (with or
without any psychiatric disorder: dependent variable) on the
cumulative 16-year mean cost for somatic (biomedical, nonpsychiatric) ICD diagnoses (independent variable).
Results: Billing costs related to somatic and biomedical disorders (nonpsychiatric costs) were 1.8 times greater for those with
psychiatric disorders than for those without psychiatric disorders.
Somatic costs peaked before the age of 6 years and remained higher
than the groupings without psychiatric disorders in each age range.
Conclusion: In support of the ACE study, ICD psychiatric disorders (as an index of developmental adversity) are associated
with substantially greater ICD somatic disorders. The findings
have implications for health care practice.

Introduction
The association between general health care costs and mental
problems is emerging as an important topic in policy development related to reducing the burden of mental illness on society.
Seligman1 proposed in 1989 that an epidemic of depression was
on the horizon. A published study in our catchment indicates
that psychiatric disorder is indeed epidemic.2 Furthermore, the
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health care cost reductions associated with health improvement
are better for those with somatic or biomedical problems (eg,
asthma) than in those with mental problems.3,4
As individuals develop, those with early adversity (eg, abuse
and neglect) have a greater likelihood in adulthood of using health services more frequently—an effect modulated by
psychiatric status.5 Childhood psychiatric conditions such as
depression and substance abuse have a long-term economic
cost and are estimated to reduce subsequent lifetime family
income by $300,000 US, at a national cost of $1.2 trillion US.6
Felitti et al7 have studied extensively the association between
childhood adversity and adult health status, with the finding
that adversity-affected adults are at considerably higher risk of
having serious health concerns. Here, we present populationbased results that support the findings of Felitti et al’s Adverse
Childhood Experiences (ACE) study.

Materials and Methods
Health care in Canada is primarily universal. Medically necessary health services in each province include family physician
visits and access to specialized ambulatory, emergency, and
inpatient health treatment, including mental health, and are
covered under public provincial health plans. In addition, family
physicians serve as gatekeepers for specialty care. Most people
who require mental health care are first served by their family
physicians. For each patient visit, physicians bill the provincial
health plan directly to receive payment for the services they
deliver. Each billing includes at minimum a unique patient identifier, an International Classification of Diseases (ICD) diagnosis,
and an associated visit cost.
The April 1993 through March 2009 data used in this study
consisted of physician billings (Calgary Research Ethics Board ID
21695) for patients from the Calgary Zone in Alberta who were
younger than age 18 years on their index visit. Physician billing
data represented the records of all health services rendered to all
individuals from the catchment sample who sought health care
on a specified date for a specified problem and were assigned
an ICD diagnosis.
The group under study consisted of those who had physician
health care billings and did not have a personal health number
associated with treatment by specialized, publicly funded ambu-
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latory, emergency, or inpatient mental health services. The randomly selected files of physician billing data consisted of 205,281
unique individuals having 8,724,714 billing records submitted by
regional physicians. These records included billing data related
to somatic or biomedical and psychiatric diagnoses assigned by
physicians. All diagnoses were based on ICD-9 or ICD-10 mental
health diagnostic codes. The data formed two natural groups of
individuals: those with a psychiatric diagnosis and those without
any physician-assigned psychiatric diagnoses (no psychiatric diagnosis). Each of these groups had physical biomedical or somatic
disorders that formed the basis for comparison.
Diagnosis-related costs were recorded in the dataset as the
total amount paid by the provincial health plan to the physician
for each visit. Physical (somatic and/or biomedical) diagnosis
costs were summed across each group and did not include visit
costs related to any psychiatric disorder billings. Psychiatric
diagnosis costs were totaled separately.

Figure 1. Mean physician billing cost related to a somatic or
biomedical disorder.

Data Analysis

Discussion

Groupings based on the presence or absence or any psychiatric disorder represented the dependent or outcome variable.
Costs and visits for somatic or biomedical diagnoses represented
the main independent variables. Age and sex represented covariates of analysis. Descriptive statistics were calculated as the mean
per patient for visits and costs related to somatic or biomedical
diagnoses (eg, subtracting billing costs for psychiatric diagnoses)
by patient age and sex for each outcome group (those with or
without psychiatric diagnoses). In the data shown in the results
section, costs related to a somatic diagnosis were calculated
independently of psychiatric diagnosis costs.

The ACE Study (www.acestudy.org) has described the relationship between health status in adulthood and reported adverse
childhood experiences.8-10 The ACE Study has provided a great
deal of information related to the reporting of adversity, present
health status, and health economy. We are currently seeking how
to implement the ACE survey in our publicly funded health system
because of substantial health expenditure savings reported with
the use of this survey. For example, at Kaiser Permanente in a
sample of 125,000 adult patients in one department using such a
questionnaire, routinely gathering this information was associated
with a 35% reduction in doctor office visits in the subsequent
year (Vincent Felitti, MD, personal communication; 2012 Apr 1).a
Furthermore, a recent study has identified the effect of psychiatric morbidity on mortality, noting that the burden of psychiatric illness goes on largely unattended and unnoticed.10 To our
knowledge, no population-based studies to date have provided
information about the relationship between psychiatric disorder
and health status over time. However, in terms of developmental
psychopathology, childhood adversity has long been considered
a harbinger of psychiatric disturbance and disorder.

Results
Age ranged from younger than age 1 year to age 17 years. The
sample consisted of 150,380 individuals with no psychiatric diagnosis and 54,901 with any psychiatric diagnosis. Approximately
half of the sample was female (49%). There were no differences
in the distribution of age or sex between the two groups.
Thirty-seven percent of the sample had a psychiatric disorder
over the 16-year study period. The mean number of visits related to somatic or biomedical diagnoses for unique individuals
in each grouping was as follows: no psychiatric diagnosis, 28;
psychiatric diagnosis, 47. Those with a psychiatric disorder had
between 1.7 times more visits for somatic disorders on average
than those without a psychiatric disorder. Individual patients had
an average of 5 visits during the study period related to treatment
of psychiatric disorders, at an average cost of $380 per patient.
Figure 1 represents the mean cost of physician billing for
somatic or biomedical diagnoses per unique individual for the 2
study groups. For those with any psychiatric disorder, the somatic
or biomedical diagnosis costs were 1.8 times higher than those
without psychiatric disorders.
There was, however, an age effect (Figure 2). Even though the
relative ratios of cost in each age category were approximately
the same, overall costs decreased as age increased and were
greatest for preschool children. The decrease occurred because
the sample was truncated when any patient reached the age of
18 years, thereby representing only pediatric physician visits.
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Figure 2. Mean somatic/biomedical disorder billing cost (Canadian dollars) per unique patient by age group for groups with
and without any psychiatric diagnosis over the 16-year period.
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Of the randomly selected study group, 37% had a physician
billing for a psychiatric disorder. Prior analysis of a 9-year and
16-year dataset, including adult and geriatric data, indicated that
46% of the randomly selected comparison group had a physician billing for a psychiatric disorder.2 Somatic and biomedical
disorder costs among those in the psychiatric disorder group
were higher than in the group with no psychiatric disorder.2 Furthermore, the psychiatric disorder rate was higher overall (46%)
in the sample that included all ages,2 indicating that the somatic
morbidity associated with psychiatric disorder increased with
age. In our study, we observed that across childhood and adolescence the rate of contact with regional physicians decreased up
to the age of 18 years (Figure 2). The psychiatric disorder group
had a consistently higher proportion of biomedical and somatic
disorder-related costs at each age. The age-related decrement
represents the result of truncating all visit dates when any patient
reached age 18 years. Hence, a patient who was age 17 years
at the index visit would have accumulated fewer visits before
his/her 18th birthday than a patient who was 1 year old at the
index visit in the first year of the study (1994). Data inclusion
was truncated for all patients when they turned 18 years old
because this directly reflects the organization of our health care
system, especially in psychiatry.
The results of the present large population-based study demonstrated the physical (somatic or biomedical) liability of having
a psychiatric disorder in childhood and adolescence. The cost
related to somatic or biomedical disorders, given any psychiatric
diagnosis, were 1.8 times as high compared with the group with
no psychiatric disorder. Similarly, the burden of a somatic or
biomedical disorder given the presence of a psychiatric diagnosis
also increased in proportion with age to 3.3 times higher in the
previously reported sample that included all ages.2
The burden of somatic or biomedical disorders in the psychiatric
disorder group emerged early in life (Figure 2) and much earlier
than the investment we make in psychiatric care. Considering
that the sample size in this study was approximately two thirds
of the total base population of those younger than age 18 years
in the catchment, the somatic or biomedical diagnosis-related cost
burden having any psychiatric disorder becomes paramount, especially given the early-life onset of physical (somatic or biomedical)
disorders. Our current dataset holds the potential to examine patterns of emergence and co-occurrence of somatic and psychiatric
disorders over time. For example, preliminary results (unpublished
data, 2010) indicate that neurotic and anxiety disorders are much
more prevalent in the sample and, therefore, have the highest
direct (psychiatric) and indirect (physical) physician billing costs
in total, even though their per capita cost is comparatively less
than other psychiatric diagnoses, such as organic brain syndromes
and mental retardation.
There were several limitations of the study. Any physician
billing could include costs associated with up to three diagnoses.
If any one of these diagnoses was a psychiatric diagnosis, the
total cost of that visit was assigned to the total mental health
costs for that unique individual. As a result, the total health costs
for each unique individual were marginally underestimated if
there were additional somatic or biomedical diagnoses associated
with a psychiatric diagnosis for a given visit. Multiple diagnoses,
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however, were associated with a minority of the physician billings. A second limitation was associated with the reliability and
validity of the assignment of psychiatric diagnoses by the billing
physicians. Compared with specialists, family physicians have
limited psychiatric training (given the large number of unspecified psychiatric diagnoses). However, the same threats to validity
and reliability were present in the assignment of all psychiatric
diagnoses in each of the study groups. We acknowledge that
diagnostic precision may be an issue in some instances. Finally,
by excluding in the sampling process patients known to have
received publicly funded, specialized ambulatory, inpatient, or
emergency psychiatric services, the possible differences between
the psychiatric and nonpsychiatric groups in this study have been
minimized. We were not able to account for additional privately
funded health care in either group, however, where available,
privately funded health care is not the norm in Canada.

Conclusion
The association between general somatic and biomedical
health costs and the health care costs of psychiatric disorder is
emerging as an important topic in policy development related
to understanding and reducing the burden of mental illness on
society.11 However, there have been few systematic populationbased health care utilization studies. We examined
the health costs in a pediatric population over a
Psychiatric
16-year period. The main finding was that health
assessment
costs of individuals with a psychiatric diagnosis were
and treatment,
about twice as high on average per unique patient
given any psychiatric diagnosis compared with
if required,
those without a psychiatric diagnosis. Psychiatric
should always
billing costs independently added on to the costs
include
of somatic or biomedical diagnoses. The physical
assessment
(somatic and biomedical) disorders were directly
and treatment
comparable between the study groups with and
of physical
without psychiatric disorders, and the ratio of the
conditions.
average costs per individual between these 2 groups
over the 16-year period was the main finding of this
study. This ratio (2:1) was lower than the ratio observed in the
previous study of the 9-year period for a sample of all ages,2
including child, adult, and geriatric populations, suggesting that
the physical burden of psychiatric disorder increases with age.
The type of physical problems and the relationship between
patterns of biomedical or somatic disorders and specific types
of psychiatric disorder remain to be examined. Whereas a specific pattern of association is beyond the scope of the present
report, what has been established is the fundamental relationship
between the biologic substratum and psychiatric disorder in a
form that may be examined exhaustively in a population. The
implications for policy and practice are self evident. Psychiatric
assessment and treatment, if required, should always include
assessment and treatment of physical conditions. Segregated
systems of care may, in fact, be detrimental in terms of long-term
outcome and more costly in managed health care.
The present dataset holds the potential to reveal the relationships among specific diagnostic groupings that develop and are
observed over time. The order of costs by psychiatric diagnoses
provides a logical point of entry to examine the patterns of
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psychiatric and concurrent or prodromal somatic burden that
develop over time. Profiles and patterns may emerge from the
combinations and permutations in these data, which permit the
identification of standard clinical pathways together with their
associated costs. Such analysis represents a classic roadmap
problem, and given the large numbers of permutations and
combinations, it would take many researchers many years to
unravel. Hence, we are developing a standardized algorithm to
make the time-dependent results from these data accessible to
investigators. This information is beginning to form the empirical
basis on which to study and measure future innovation related
to optimization of clinical pathways.
The main policy implication of the study’s results points to
the universal integration of psychiatric and health care structures
and processes. Our findings bring to the fore the call to action
embodied in the 1977 observation by Engles,12 the father of
biopsychosocial theory:
The dominant model of disease today is biomedical, and it
leaves no room within this framework for the social, psychological, and behavioral dimensions of illness. A biopsychosocial
model is proposed that provides a blueprint for research, a
framework for teaching, and a design for action in the real
world of health care.
Although Engle’s theory has been refined and advanced over
the years, it is our hope that the present study will facilitate detailed examination of the relationships among the “biopsycho”
spheres of a representative population. v
a
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The Right to Be Protected
Children have the right to be protected from all forms of maltreatment by any adult,
including a parent. This includes but is not limited to: physical abuse,
including torture, violence, hitting and slapping; harmful drugs,
including alcohol and tobacco; mental abuse; and sexual abuse.
— The Children’s Bill of Rights, 1968, Billy F Andrews, MD, pediatrician and lecturer
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