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Background: Children with conduct problems (CP) have been found to be

heavy and costly medical service users in adulthood. However, there is little

knowledge on how medical service use develops during childhood and

adolescence among youth with and without childhood CP. Knowing whether

di�erences in developmental trajectories of medical service use for specific

types of problems (e.g., injuries) are predicted by childhood CP would help

clinicians identify developmental periods during which they might intensify

interventions for young people with CP in order to prevent later problems and

associated increased service use.

Methods: Participants were drawn from an ongoing longitudinal study of boys

and girls with and without childhood CP as rated by parents and teachers.

Medical service use was assessed using administrative data from a public

single payer health plan. Latent growth modeling was used to estimate the

mean trajectory of four types of medical visits (psychiatric, injury-related,

preventative, total visits) across time and evaluate the e�ect of CP and

other covariates.

Results: Support the hypothesis that early CP predicts higher medical service

use at nine years old, and that this di�erence persists in a chronic manner

over time, even when controlling the e�ects of ADHD and family income. Girls

had fewer medical visits for psychiatric reasons than boys at baseline, but this

di�erence diminished over time.

Conclusions: Clinicians should be aware that childhood CP already predicts

increased medical service use in elementary school. Issues specific to di�erent

contexts in which injuries might occur and sex di�erences are discussed.

KEYWORDS

conduct problems, conduct disorder, medical service use, injuries, psychiatric
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Trajectories of medical service use
among girls and boys with and
without early-onset conduct
problems

Conduct problems (CP) refer to symptoms of conduct

disorder and/or oppositional defiant disorder, which are two

frequently co-occurring mental health disorders (1, 2). These

disorders are manifested in behaviors that violate the rights

of others, and/or behaviors that bring the individual into

conflict with societal norms (e.g., rule-breaking, aggression,

lying, opposition to authority). In terms of developmental

course, conduct disorder is considered to have an “early onset” if

symptoms appear before age 10 (3), whereas oppositional defiant

disorder usually appears before 8 years old (3).

Focusing on the developmental course of CP is important, as

significant CP in childhood tend to persist into adolescence and

adulthood and are linked with negative long-term consequences

as well as physical and mental health problems (4–7).

Childhood CP have been linked with internalizing disorders

(8–11), addictive behaviors and disorders (9, 12–15), antisocial

personality disorder (16, 17), high body mass index and obesity

(14, 18), injuries (19–21), and sexually transmitted diseases (15).

The fact that children with CP have been found to be heavy

and costly medical service users in adulthood (22, 23) may be

reflective of this increased prevalence of mental and physical

health problems among people with childhood histories of CP.

The association between childhood CP and medical service

utilization in adulthood has been established with longitudinal

studies from several countries (14, 22–25). For example,

individuals with childhood histories of CP were more likely to

show patterns of increased medical service usage in adulthood,

including medical visits due to injuries and lifestyle-related

illnesses (e.g., alcoholism, obesity, or diabetes), mental health

and counseling visits, visits to specialists, and visits to emergency

departments (22, 23, 25, 26). This body of work suggests

that childhood CP can have important consequences for later

medical service use. However, there is little knowledge on how

medical service use develops during childhood and adolescence

among youth with and without childhood CP. The importance

of examining the individual during transitional periods, such

as adolescence, is particularly emphasized in the Life Course

Health Development Framework (27) since this period of both

vulnerability and plasticity is when individual trajectories are

the most malleable to interventions (27). Knowing whether

differences in trajectories of medical service use for different

problems (e.g., injuries, psychiatric care) are predicted by

childhood CP would help physicians and mental health

professionals identify developmental periods during which they

might increase their vigilance for certain problems or intensify

interventions aimed at youth with CP. In so doing, they may be

able to prevent problems and associated increased service use.

The extant literature suggests that there are already

differences in medical service use among youth with CP in

adolescence. Although most studies are cross-sectional, they

show that children who met DSM criteria for CP usually

have high physical and/or mental health service usage (28–32).

Among the few longitudinal studies examining the association

between childhood CP and later medical service use, youth

with CP were more likely to use parent-reported outpatient

counseling services, pediatric services and mental medical

services (33) and to follow higher trajectories of outpatient and

residential treatment trajectories (34). In a study using medical

records to quantify past medical service use, parent-reported

CP were prospectively linked with parent-reported service usage

for injuries (such as lacerations, sprains, broken bones, head

injuries, contusions, burns and poisonings) 1 year later, even

after controlling for other family-level characteristics (35).

All these studies, with one exception (35), employ parental

reports of service usage. However, even Bradbury and colleagues

controlled for past service use using medical records, but the

injury outcome variable was parent-reported. The accordance

between parent and medical service use data varies across the

type of medical service being assessed (36), and indicates that

vulnerable families (e.g., families with high levels of poverty)

report patterns of usage more divergent from medical records

compared with other families (37), thus underscoring the

importance of research employing medical records. Second,

as alluded to earlier, most studies on this topic have been

cross-sectional and do not take into account developmental

context (e.g., including both children and adolescents in

samples). However, it is possible that medical service needs

change over time in youth. One study that considered

trajectories of medical service use across childhood and

adolescence based service use data on parental reports (34).

Further research examining medical service use based on

medical records over time is needed. Third, most studies

generally provide a limited picture of service use, typically

focusing on psychiatric and/or general pediatric service usage

(30, 38). In order to better orient medical services for

youth with CP, the types of problems for which services

are needed should also be examined from a developmental

perspective. In addition, it would be important to examine

routine medical care (i.e., preventative visits). Indeed, early

preventative care has been shown to be predictive of less

CP in childhood (39–42), but how the presence of CP may

shape trajectories of later preventative care in adolescence

remains unclear.

The present study extends current knowledge by using

longitudinal data on medical service usage from childhood

through to adolescence (ages 9–16) and utilizing medical

records to obtain a portrait of medical service use unbiased

by retrospective self-reporting. This study evaluates the effects

of childhood CP on trajectories of medical visits due to

psychiatric reasons, visits for injuries, preventative visits,

Frontiers in Psychiatry 02 frontiersin.org

https://doi.org/10.3389/fpsyt.2022.915991
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org


Temche� et al. 10.3389/fpsyt.2022.915991

and total visits. In doing so, we also consider the impacts

of attention symptoms (ADHD), socio-economic status, and

child sex. Indeed, one of the most influential models of the

development of CP, conceptualized by Moffitt (43, 44), posits

that vulnerabilities at the individual level (e.g., ADHD) and

vulnerabilities at the micro level (e.g., low socioeconomic status)

increase the likelihood of developing and maintaining CP.

These same factors are also associated with negative health

outcomes (45–47). This would suggest controlling for these

factors when exploring how CP shape medical service usage

patterns. Particularly, it is important to disentangle the effects

of ADHD and CP in the prediction of trajectories of medical

visits for injuries, since ADHD has been related to injuries

(48, 49) and injuries have been found to be a common

reason why individuals with CP use medical services (22, 23,

26).

Though childhood CP are less frequent among girls than

boys, CP that appear in elementary-aged girls seem at greater

risk for persistence, at least until adolescence (50). Further,

girls with CP are at greater risk for having comorbid mental

health disorders (1, 51–53) and of exhibiting a variety of

health-risk behaviors, such as risky sexual activities (7). Despite

the fact that girls may have more persistent CP and more

comorbidity, some studies have found that girls with CP are

less likely than boys with CP to be referred for mental health

services (54, 55). However, studies examining medical service

use in adulthood have found that though adult women with a

history of CP generally use more medical services than men,

no significant interactions between sex and CP were found

(22, 23, 26). This extant literature suggests a lower level of

medical service use in childhood, but a steeper increase, at

least for mental health reasons, among girls with CP. The

current study therefore is well-poised to examine how sex may

interact with CP to shape the use of medical services across

childhood and adolescence among boys and girls with and

without early CP.

The overarching goal of this study is to examine the

predictive ability of early CP on trajectories of medical

service use from childhood through to adolescence. Another

objective is to verify if these predictive associations between

early CP and later medical service use is the same for boys

and girls. Based on theoretical models (27, 43, 44) and

the extant literature, we hypothesize that childhood CP

will be positively related to increased visits for psychiatric

reasons, injuries, and overall medical service use, even

when controlling for ADHD and low socio-economic

status. Conversely, considering that children with CP live

in families with greater levels of vulnerability (43, 44),

we hypothesize that children with CP will receive fewer

preventative medical services. Finally, we expected a steeper

increase of medical service use from childhood to adolescence

among girls.

Methods

Participants

Participants (N = 744; 47% girls) were drawn from an

ongoing longitudinal study of boys and girls with and without

childhood CP. Children were recruited between 2008 and 2010

across 155 public schools from four regions in Québec, Canada.

They ranged from six to nine years old (M = 8.39, SD =.93)

at the time of recruitment. Our selection methodology was

aimed at increasing the probability of recruiting children with

clinical levels of CP before age 10. Clinical levels of CP were

operationalized as reaching the clinical cut-off (T-score ≥ 70)

on either the DSM-oriented scale for Conduct Problems or

Oppositional Defiant Problems of the Achenbach System of

Empirically Based Assessment (ASEBA) (56, 57) by parents

or teachers.

First, approximately half of the sample (n = 370) was

selected from school board lists of children younger than 10

years who were referred to psychosocial school-based services

for CP. To obtain approximately equal numbers of boys and

girls, all girls and about one out of four boys were invited to

participate. Of these, 274 children (44% girls) were classified

as having clinical CP before the age of 10 years at the time of

recruitment, and 29 others who had borderline levels of CP (i.e.,

T scores between 65 and 69) developed clinical levels of CP over

the subsequent years (still prior to age 10). The remaining 67

children did not develop CP before age 10.

To address potential concerns regarding the recruitment of

children with CP exclusively from those receiving services, and

in order to recruit an appropriate comparison group (without

CP), an additional 881 children who were not receiving services

were screened for CP with same DSM-oriented scales by parents

and teachers (56, 57). This multi-gated screening procedure was

carried out in schools with a high deprivation index in order

to reduce socio-economic disparities between children with and

without clinical levels of CP and to increase the probability of

identifying children with clinical levels of CP. Among these, 54

children (65% girls) were identified as having clinical levels of

CP before age 10 at the time of recruitment. Forty-one children

had borderline levels of CP at study inception and among these,

19 developed clinical levels of CP over the subsequent years, but

still before age 10. The remaining twenty-two of these children

did not develop clinical levels of CP. We also selected 279

children from this same pool who were not at-risk (T > 65) for

CP at study inception according to parent and teacher ratings.

Please see supplemental material for a graphic presentation of

the sample selection.

As such, the total sample of children with early clinical CP

is 376 children (46 % girls). Our final comparison group was

comprised of all those children who never scored in the clinical

level for CP by parents or teachers before 10 years old (n= 368).
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Seven years later, in the eighth annual wave of assessment

685 participants (92%) gave their consent for the research team

to gain access to their provincial medical records. Of the 685

participants, 348 had CP at or before age 10, and 337 children

did not.

No statistical differences were observed between the 59

participants without medical service use data and the 685

participants included in this study in terms of age (p= 0.25), sex

(p = 0.87), income group (p = 0.205), CP (p = 0.62) or ADHD

(p= 0.62).

Measures

Medical service utilization

The Régie de l’assurance maladie du Québec (RAMQ) holds

administrative data on the persons registered and eligible for the

Québec Health Insurance Plan, which is the single-payer public

health plan. Data from the RAMQ will provide information on

physician services billed on a fee-for-service basis (e.g., type of

service, diagnosis).

In order to evaluate the services received by the participants,

the number of annual visits between their 9th and 16th birthdays

were used. Following our hypotheses, three types of medical

visits were distinguished: psychiatric problems, injuries, and

well-child visits. Visits for psychiatric reasons included all

codes referring to psychiatrist visits, as well as those that

refer to visits to other types of physicians that led to a

psychiatric diagnosis (e.g., depression or anxiety) or treatment

for psychiatric conditions (e.g., medication). Visits for injuries

included codes referring to medical visits with diagnoses for

injuries (i.e., bone breaks, burns, concussions, or cuts) or codes

suggesting treatments for injuries (e.g., putting on a cast). Well-

child visits were determined using the specific code meant

for this type of routine medical check-up. In addition, we

also examined the total number of yearly medical visits which

included the three types of visits previously mentioned as well as

visits for other reasons (e.g., infections and chronic conditions).

In total, 31 children moved away at some point between ages

9 and their 16th birthday (4.5%). These children’s data were used

only for the years during which they resided in Quebec. Given

that not all participants had reached their 14th, 15th, or16th

birthdays by the time data was extracted, only those participants

who had completed three quarters of their year or older had their

medical service utilization data prorated and included for the

last quarter of the year. The data for the other participants were

counted as missing for their last year of data. This prorating of

the data was only carried out on the total number of medical

visits per year, not on visits for specific reasons (i.e., injuries,

psychiatric or well-child), because of low base rates of visits for

specific reasons.

Given the above, the number of participants is slightly

different for each age. In total, 685 participants had data at 9

years old, while 547 participants had data for the year between

ages 15 and 16 (80%) (Table 1). Special attention was paid to the

distribution of the data. Extreme values were truncated at the

98th percentile of the distributions across the 7 years on each of

the medical service use measures.

Early CP

The presence of early CP was operationalized as scoring

in the clinical range at or before age nine on either the DSM-

oriented scale for Conduct Problems and Oppositional Defiant

Problems from the parent-report Child Behavioral Checklist

(CBCL) and Teacher Report Form (TRF) of the ASEBA (56, 57).

Both scales contain five items assessing oppositional defiant

behaviors, the CBCL contains 17 items that assess conduct

behaviors and the TRF contains 13 items. All items are arranged

on a 3-point Likert scale, ranging from 0 (not true) to 2 (very true

or very often). Following age and sex appropriate norms of the

instrument, raw scores were converted to T-scores. Participants

were deemed to have CP if their scores were equal to or above the

at-risk clinical range (T ≥ 70). A dichotomous score indicating

presence or absence of CP was used in the subsequent analyses.

Covariates

Child sex was reported by parents at study inception.

Family income and child ADHD symptomatology as reported

by parents when the child was nine years old was also

included as control variables. Family income was assessed

based on primary caregiver report using a 14-point scale

that was subsequently weighted to normalize the distribution.

Median yearly household income for this sample was between

50,000$CAN and 59,000$CAN. Child ADHD symptomatology

was also collected before age 10 from parents using the Conners

ADHD/DSM-IV Scales—Parent version (CADS-P) (18 items:

parent Cronbach’s alpha= 0.94) (58). The t score related to the

total score was used as a control variable.

Procedure

Following approval for this study from the university’s ethics

review board, parental consent was obtained yearly prior to the

collection of CP data. Data collection took place in the homes of

the participants by trained graduate-level research assistants. In

addition, parental consent was sought yearly so that information

regarding child CP could be collected from the child’s teacher.

Families and teachers were financially compensated for their

time. Seven years after study inception, participants, and their

parents were asked for permission for the research team to

obtain data on their medical service utilization. Approval to

obtain provincial medical records of participants was then asked

of the Commission d’accès à l’information du Québec, which is
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TABLE 1 Means and standard deviations for medical visits by year and sex (N = 685).

Total Boys No Boys CP Girls No Girls CP

n = 685 CP n = 177 n = 187 CP n = 160 n = 161

Valid N Min Max Mean (SD) Mean (SD) Mean (SD) Mean (SD)

Psy Act visits−9y 684 0 8 0.43 (1.56) 0.24 (1.31) 0.84 (2.05) 0.00 (0.00) 0.57 (1.80)

Psy Act visits−10y 682 0 8 0.37 (1.39) 0.18 (0.96) 0.80 (1.97) 0.00 (0.00) 0.46 (1.52)

Psy Act visits−11y 682 0 8 0.36 (1.39) 0.15 (0.82) 0.70 (1.91) 0.03 (0.25) 0.53 (1.71)

Psy Act visits−12y 681 0 8 0.40 (1.52) 0.09 (0.61) 0.79 (2.09) 0.03 (0.25) 0.65 (1.95)

Psy Act visits−13y 675 0 8 0.40 (1.45) 0.11 (0.72) 0.76 (1.94) 0.04 (0.26) 0.65 (1.88)

Psy Act visits−14y 642 0 8 0.38 (1.43) 0.12 (0.79) 0.50 (1.56) 0.14 (0.70) 0.78 (2.12)

Psy Act visits−15y 547 0 8 0.36 (1.36) 0.11 (0.77) 0.44 (1.45) 0.15 (0.82) 0.76 (2.02)

Total injury visits−9y 684 0 5 0.35 (1.01) 0.21 (0.71) 0.52 (1.22) 0.24 (0.90) 0.42 (1.09)

Total injury visits−10y 682 0 5 0.32 (0.98) 0.30 (0.91) 0.33 (1.03) 0.35 (0.98) 0.33 (1.01)

Total injury visits−11y 682 0 5 0.42 (1.12) 0.33 (0.98) 0.53 (1.32) 0.39 (1.16) 0.41 (0.96)

Total injury visits−12y 681 0 5 0.33 (0.98) 0.34 (1.06) 0.45 (1.16) 0.23 (0.79) 0.27 (0.80)

Total injury visits−13y 675 0 5 0.47 (1.20) 0.49 (1.27) 0.41 (1.09) 0.46 (1.16) 0.54 (1.26)

Total injury visits−14y 642 0 5 0.42 (1.12) 0.40 (1.10) 0.51 (1.29) 0.38 (1.02) 0.40 (1.01)

Total injury visits−15y 547 0 5 0.37 (1.05) 0.38 (1.11) 0.43 (1.15) 0.27 (0.96) 0.39 (0.95)

Regular visits−9y 684 0 3 0.19 (0.51) 0.23 (0.53) 0.20 (0.57) 0.19 (0.50) 0.12 (0.41)

Regular visits−10y 682 0 4 0.18 (0.55) 0.24 (0.59) 0.16 (0.60) 0.16 (0.44) 0.19 (0.54)

Regular visits−11y 682 0 4 0.19 (0.58) 0.22 (0.59) 0.16 (0.60) 0.19 (0.45) 0.19 (0.67)

Regular visits−12y 681 0 4 0.21 (0.63) 0.25 (0.61) 0.25 (0.81) 0.16 (0.47) 0.16 (0.53)

Regular visits−13y 675 0 4 0.22 (0.68) 0.16 (0.55) 0.29 (0.85) 0.22 (0.64) 0.18 (0.60)

Regular visits−14y 642 0 4 0.18 (0.60) 0.15 (0.53) 0.20 (0.69) 0.25 (0.70) 0.11 (0.45)

Regular visits−15y 547 0 4 0.18 (0.58) 0.14 (0.49) 0.22 (0.67) 0.20 (0.59) 0.14 (0.58)

Total visits−9y 684 0 25 4.03 (5.03) 3.22 (4.42) 5.34 (5.46) 3.06 (4.16) 4.35 (5.57)

Total visits−10y 682 0 25 3.85 (4.78) 3.09 (4.32) 5.04 (5.27) 3.19 (4.61) 3.95 (4.58)

Total visits−11y 682 0 25 4.05 (4.91) 3.17 (4.18) 5.34 (5.16) 3.40 (4.73) 4.18 (5.25)

Total visits−12y 681 0 25 4.00 (5.17) 3.17 (4.43) 5.31 (5.71) 3.27 (4.34) 4.12 (5.71)

Total visits−13y 675 0 25 4.12 (5.05) 3.06 (4.04) 5.02 (5.21) 3.68 (4.87) 4.71 (5.78)

Total visits−14y 642 0 25 4.26 (5.45) 3.03 (4.56) 4.59 (5.39) 4.48 (5.34) 5.07 (6.30)

Total visits−15y 547 0 25 4.28 (5.60) 3.17 (4.69) 4.16 (5.02) 4.23 (5.07) 5.75 (7.23)

the regulatory body in Québec which oversees research access

to public health records. Once this formal authorization was

granted, the research team requested the data from the RAMQ.

Statistical analysis

Latent growth modeling (LGM) was used to estimate the

mean trajectory of the four types of services across time and

evaluate the effect of CP and other covariates. LGM estimates the

associations between longitudinal variables using the covariance

matrix. This technique simultaneously calculates inter-person

and intra-person variability. Each individual has their own

trajectory and variability over time, just as each group has an

average trajectory and average variability. In addition to inter-

individual differences, this variability at the individual level also

affects the shape (intercept and slope) of the mean trajectory.

The seven annual measurements (between 9th birthday and

day before 16th birthday) of medical visits were used in the

model as the longitudinal variables. In order to better suit the

asymmetry of the distributions, square roots of all measures

were calculated and a robust technique of maximum likelihood

(MLR) for non-normal continuous data were used to estimate

all models. All analyzes were performed with Mplus 7.4 software

(59). For missing data, the option of estimating models via full

information maximum likelihood was used. Across all 7 years,

95.8% of data were available for our participants.

The analyses were carried out in two steps. First, the

base model was estimated in order to describe the average
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TABLE 2 Correlations (truncated scores).

9y 10y 11y 12y 13y 14y 15y

Psy Act Visits

9y - 0.58*** 0.56*** 0.46*** 0.44*** 0.34*** 0.20***

10y 0.58*** - 0.66*** 0.51*** 0.55*** 0.40*** 0.16***

11y 0.56*** 0.66*** - 0.69*** 0.60*** 0.46*** 0.21***

12y 0.46*** 0.51*** 0.69*** - 0.72*** 0.62*** 0.35***

13y 0.44*** 0.55*** 0.60*** 0.72*** - 0.66*** 0.39***

14y 0.34*** 0.40*** 0.46*** 0.62*** 0.66*** - 0.46***

15y 0.20*** 0.16*** 0.21*** 0.35*** 0.39*** 0.46*** -

total injury visits 9y 10y 11y 12y 13y 14y 15y

9y - 0.13** 0.10* 0.04 0.08* 0.06 0.09*

10y 0.13** - 0.14*** 0.10** 0.10* 0.11** −0.02

11y 0.10* 0.14*** - 0.19*** 0.08* 0.06 0.04

12y 0.04 0.10** 0.19*** - 0.06 0.10* 0.03

13y 0.08* 0.10* 0.08* 0.06 - 0.14*** 0.08

14y 0.06 0.11** 0.06 0.10* 0.14*** - 0.18***

15y 0.09* −0.02 0.04 0.03 0.08 0.18*** -

regular visits 9y 10y 11y 12y 13y 14y 15y

9y - 0.38*** 0.35*** 0.27*** 0.25*** 0.31*** 0.10*

10y 0.38*** - 0.37*** 0.35*** 0.26*** 0.29*** 0.17***

11y 0.35*** 0.37*** - 0.29*** 0.29*** 0.27*** 0.09*

12y 0.27*** 0.35*** 0.29*** - 0.40*** 0.23*** 0.24***

13y 0.25*** 0.26*** 0.29*** 0.40*** - 0.38*** 0.30***

14y 0.31*** 0.29*** 0.27*** 0.23*** 0.38*** - 0.17***

15y 0.10* 0.17*** 0.09* 0.24*** 0.30*** 0.17*** -

total visits 9y 10y 11y 12y 13y 14y 15y

9y - 0.52*** 0.40*** 0.39*** 0.31*** 0.26*** 0.31***

10y 0.52*** - 0.58*** 0.42*** 0.40*** 0.35*** 0.32***

11y 0.40*** 0.58*** - 0.49*** 0.43*** 0.33*** 0.29***

12y 0.39*** 0.42*** 0.49*** - 0.51*** 0.44*** 0.36***

13y 0.31*** 0.40*** 0.43*** 0.51*** - 0.54*** 0.41***

14y 0.26*** 0.35*** 0.33*** 0.44*** 0.54*** - 0.47***

15y 0.31*** 0.32*** 0.29*** 0.36*** 0.41*** 0.47*** -

*p < 0.05; **p < 0.01; ***p < 0.001.

longitudinal trajectory of medical visits. For each of the medical

service use type (i.e., overall medical service use, as well as use

due to injuries, psychiatric problems, and well-child check-ups),

the linear and quadratic trajectories were tested in order to

identify which shape best represented the data. Then, the model

was tested with CP, as well as the covariates and the interaction

between child sex and CP.

In order to validate the models, the Chi-square statistic (X2),

Root Mean Square Error of Approximation (RMSEA) (60) and

Comparative Fit Index (CFI) (61) were used. In addition, the

BIC statistic was used to identify the best model between the

linear and quadratic trajectories. Indeed, the model with the

smallest BIC was retained.

Results

Descriptive and correlational analyses of the four types of

services from ages 9–15 are presented in Tables 1, 2. All years

of the different types of medical service use were correlated

with other years of the same service in order to evaluate

relative stability of scores (Table 2). As indicated by high

correlations between scores at different measurement points,

individuals generally retained their relative position across the

years (62). The stability at the aggregate (group) level does not

imply, however, that there is no change at the individual level.

Individual rates of stability (or change) were examined next by

growth curve analysis.
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TABLE 3 LGM base models (n = 685).

Psy act visits Total injury visits

Chi-Square = 42.079, df = 21, p = 0.004

RMSEA = 0.038

Chi-Square = 19.118, df = 25, p = 0.792

RMSEA = 0.000

b Se p-value b Se p-value

Intercept (I) 1.111 0.015 0.000 1.115 0.009 0.000

Slope (S) 0.000 0.003 0.872 0.004 0.003 0.161

Variance (I) 0.115 0.020 0.000 0.016 0.005 0.002

Variance (S) 0.004 0.001 0.000 0.001 0.000 0.024

Regular visits chi-square = 30.091,

df = 21, p = 0.090 RMSEA = 0.025

Total visits chi-square = 42.276, df = 22,

p = 0.006 RMSEA = 0.037

b Se p-value b Se p-value

Intercept (I) 1.074 0.006 0.000 2.010 0.032 0.000

Slope (S) -0.001 0.001 0.388 0.008 0.007 0.251

Variance (I) 0.016 0.004 0.000 0.484 0.048 0.000

Variance (S) 0.000 0.000 0.034 0.015 0.002 0.000

Latent growth modeling

All unconditional models suggested a linear trajectory

as evidenced by the lowest BIC model and non-significant

quadratic growth estimators (mean and variance). The average

slope was non-significant for all of the base trajectories, meaning

that on average the number of visits was stable across time. All

four models presented significant variance in both intercept and

slope parameters which supports the addition of predictors to

the model in order to better explain the trajectories. The results

of the four base models are presented in Table 3.

Results for the conditional models with child sex, the

presence of CP at or before age 9, and their interaction

are shown in Table 4. Control variables included family

income and ADHD symptoms. All models showed

good fit.

Medical visits for psychiatric reasons

The longitudinal trajectory of medical service utilization

for psychiatric reasons shows that the presence of CP was

associated with more visits for psychiatric reasons at age nine

(b = 0.135, p = 0.003) and this difference is maintained up

to age 15 given the non-significance of the effect of CP on

the slope. The presence of ADHD was also associated with

more visits at age nine (b = 0.004, p = 0.001), which was also

maintained over time. Girls, on average, had fewer medical visits

for psychiatric reasons than boys at baseline (b = −0.077, p

= 0.000), but this difference diminishes over time (b = 0.013,

p= 0.007).

Visits for injuries

Childhood CP was the only variable associated with more

medical visits for injuries at age nine (b= 0.064, p= 0.028), and

this higher level of injuries among children with CP persisted

over time.

Preventative visits

The latent growth trajectory of annual well-child visits did

not show any difference between boys and girls at baseline (9

years old) nor between children with and without CP. However,

results showed that boys without CP had fewer preventative

visits across time than boys with CP according the significant

interaction on the slope of the trajectory (b=−0.011, p= 0.049),

while no differences were found between girls with and without

CP across time.

Total medical visits

In terms of the total number of medical services received at

baseline, boys, and girls with CP received more services than

those without (b = 0.359, p = 0.000). In addition, at 9 years

old, a moderation effect between sex and CP was also found (b

= −0.293, p = 0.018), suggesting that boys with CP had even

higher initial levels of service use than girls with CP. However,

for children without CP, no differences were observed between

boys and girls in terms of their initial levels of service use. An

effect for ADHD was also found at baseline (b = 0.009, p =

0.002), suggesting that the presence of ADHD was positively

associated with more services.
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TABLE 4 LGM with predictors.

Psy act visits Total injury visits

Chi-Square = 84.954, df = 46, p = 0.000

RMSEA = 0.035

Chi-Square = 41.958, df = 50, p = 0.784

RMSEA = 0.000

CFI = 0.035 CFI = 1.000

b Se p-value b Se p-value

Intercept 0.807 0.086 0.000 1.175 0.059 0.000

Income 0.002 0.004 0.678 -0.005 0.003 0.057

ADHD 0.004 0.001 0.001 -0.001 0.001 0.282

Sex -0.077 0.021 0.000 0.012 0.022 0.606

CP 0.135 0.045 0.003 0.064 0.029 0.028

Sex x CP -0.071 0.054 0.189 -0.030 0.037 0.425

Slope -0.009 0.018 0.611 -0.019 0.016 0.246

Income -0.001 0.001 0.439 0.000 0.001 0.526

ADHD 0.000 0.000 0.602 0.000 0.000 0.075

Sex 0.013 0.005 0.007 -0.007 0.006 0.248

CP -0.012 0.009 0.201 -0.014 0.008 0.096

Sex x CP 0.016 0.012 0.181 0.006 0.010 0.573

Regular visits chi-square = 64.622,

df = 46, p = 0.036 RMSEA = 0.024

Total visits chi-square = 61.335, df = 47,

p = 0.078 RMSEA = 0.021

CFI = 0.958 CFI = 0.990

b Se p-value b Se p-value

Intercept 1.077 0.037 0.000 1.355 0.195 0.000

Income 0.003 0.002 0.089 -0.001 0.009 0.888

ADHD 0.000 0.001 0.909 0.009 0.003 0.002

Sex -0.024 0.017 0.154 -0.094 0.084 0.261

CP -0.021 0.020 0.285 0.359 0.094 0.000

Sex x CP 0.020 0.026 0.434 -0.293 0.124 0.018

Slope 0.001 0.008 0.902 -0.089 0.042 0.033

Income -0.001 0.000 0.216 0.001 0.002 0.765

ADHD 0.000 0.000 0.584 0.001 0.001 0.042

Sex 0.008 0.004 0.054 0.054 0.018 0.003

CP 0.008 0.004 0.063 -0.034 0.021 0.107

Sex x CP -0.011 0.006 0.049 -0.001 0.028 0.964

The results on the slope of the trajectory show that in

addition to presenting more services at age nine, the presence

of ADHD symptomatology increases medical service utilization

over time (b = 0.001, p = 0.042). Girls also increased their

medical service use over time (b = 0.054, p = 0.003). See

Figure 1.

Discussion

This study aimed to examine how CP influences the

evolution of medical service use so that physicians and mental

health practitioners may better anticipate the needs of children

with CP. In examining medical records between children’s

ninth and the day before their sixteenth birthdays, we observed

three main findings. First, in line with our hypotheses, we

observed an effect of CP on the medical service utilization

of children at nine years old, which was maintained over

time until mid-adolescence. This effect was observed for visits

for psychiatric reasons, for injuries, and for overall medical

care. These findings show that the higher service use rates

observed in adulthood (14, 22–25), are already present in mid-

childhood and adolescence and suggests that childhood CP

is a good predictor of chronically higher medical service use.

These results were found even after controlling for family
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FIGURE 1

Trajectories of total visits among boys and girls with and without

CP.

income and ADHD. Notably, in terms of disentangling the

effects of CP and ADHD on injuries, CP appears to be a better

predictor of injuries at nine years old and the chronicity of

visits for injuries than ADHD. Given this novel finding, future

research should investigate whether this may be due to lifestyle

(e.g., family context or risk-taking) or relational (e.g., hostility

or aggression) factors which may be more related to CP in

childhood, rather than impulsivity, which may be common to

both CP and ADHD.

Second, children with CP were not found to be different

from children without CP in terms of their preventative care at

nine years old. Longitudinally, the mean number of preventative

visits among children in our sample was very low (average

between 0.18 and 0.22 visits per year), while good practice

suggests one preventative (or well-child) visit per year (63).

This low use of preventative care is seen despite the fact that

children with CP use more (non-preventative) services than

those without, suggesting that they may benefit from increase

preventative care. However, over time, boys with CP were found

to slightly increase their use of preventative medical services

compared to boys without CP. Taken together, these results

suggest that particular attention should be paid to children with

CP in terms of offering preventative care.

Third, as expected, a main effect for sex was found such that

girls had fewer medical visits for psychiatric reasons than boys

at nine years old, but this difference diminished over time until

mid-adolescence. Whether this difference in service utilization

is due to differences in service needs, or is related to lower

referral rates for psychiatric services, which have been previously

documented among young girls (particularly with CP) (54, 55),

cannot be determined given the current design, but deserves

future research attention.

In addition to the sex moderation effect found for

preventative visits, a moderation effect of sex was also found

for total medical visits. Specifically, at 9 years old, boys with CP

had even higher levels of overall service utilization than girls

with CP. However, among children without CP, no differences

were observed between boys and girls. Given this result,

mental health professionals and physicians working with young

boys with clinical CP in middle childhood, should anticipate

their increased medical service needs and should consider

intensifying intervention at this developmental time in order to

try to meet their needs.

The use of medical records to assess children’s medical

service use certainly presents advantages, including minimizing

social desirability or recall biases. However, the use of medical

administrative data may also present some shortcomings.

For example, this type of data does not allow for the

fine-grained analysis based on the context in which the

injury occurred, such as a sport-related injury, or an injury

related to aggressive or impulsive behavior. Complementary

research utilizing parental reports could assist in clarifying

the picture regarding the reasons for the increased injuries

among children with CP. In addition, although our design

was sufficiently powered to detect effects in terms of total

numbers of injuries, we were unable to break this variable

down further to investigate trajectories of types of injuries

(e.g., head injuries, burns, broken bones etc). Replication with

larger samples offering increased power could offer additional

information as to the types of injuries these children may be

experiencing. Finally, whether early intervention for childhood

CP may alter trajectories of medical service use could not

be examined given the current design, but would be an

important direction for future research and could shed light

on possible avenues to reducing medical service use and

associated costs.

In summary, our results support the hypothesis that CP

already predicts higher medical service use at 9 years old, and

that this difference persists in a chronic manner over time.

Since this result was found for psychiatric visits, visits for

injuries, as well as for the total number of visits, clinicians

should be particularly vigilant to different types of comorbid
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medical or mental health problems when treating children with

early CP. Specifically for injuries, given that CP was predictive

of increased medical service use over and above the effects

of ADHD, clinicians should also consider different contexts

in which injuries could occur among children with CP either

because of the child’s own characteristics, or because their

environments may present specific risk factors for injuries (e.g.,

parental antisocial personality or neglect) (43, 44). In addition,

our results echo other studies which have suggested that specific

attention should be paid to girls (both with and without CP) in

terms of mental health needs and associated service support. Of

course, the recommendations made here rely on the availability

of a highly trained behavioral health workforce and easy access

to mental and behavioral health services for children with CP

and their families. Finally, given the low rate of preventative

care, and the fact that typically parents present their children

for routine check-ups, physicians could be more proactive in

ensuring that children with CP attend routine preventative

care, particularly in early elementary school. More research

investigating mediators of the increased medical service use

among children with CP, as well as the potential moderating

effects of life contexts are needed in order to better understand

how to prevent child suffering and related increased medical

service use.
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