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Abstract

Background: Many disorders in childhood and adolescence were already present in the preschool years. However, there is little empirical research on the prevalence of psychiatric disorders in young children. A true community study using structured diagnostic tools has yet to be published.  
Methods: All children born in 2003 or 2004 in the city of Trondheim, Norway, who attended for the regular community health check-up for 4-year olds (97.2% of eligible children) whose parents consented to take part in the study (N=2,475, 82.0% ) were screened for behavioral and emotional problems with the Strengths and Difficulties Questionnaire (SDQ). A screen-stratified subsample of 1,250 children took part in a further comprehensive study including a structured diagnostic interview (the Preschool Age Psychiatric Assessment, PAPA), which 995 parents (79.6%) completed. 
Results: The estimated population rate for any psychiatric disorder (excluding encopresis – 6.4%) was 7.1%. The most common disorders were attention deficit hyperactivity disorder (1.9%), oppositional defiant disorder (1.8%), conduct disorder (0.7%), anxiety disorders (1.5%), and depressive disorders (2.0%). Comorbidity among disorders was common. More emotional and behavioral disorders were seen in children whose parents did not live together and in those of low socio-economic status (SES). 
Conclusions: The prevalence of disorder among preschoolers was lower than in previous studies from the US. Comorbidity is frequent at this early age. These results underscore the fact that the most common disorders of childhood can already be diagnosed in preschoolers. However, rates of disorder in Norway may be lower than in the USA.
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Literally hundreds of epidemiological studies have provided prevalence estimates of psychiatric disorders in adults, adolescents, and school age children, but  only  five diagnostic studies of preschoolers have been published 
 ADDIN EN.CITE 
(Earls, 1982; Egger et al., 2006; Keenan, Shaw, Walsh, Delliquadri, & Giovannelli, 1997; Lavigne et al., 1996; Lavigne, LeBailly, Hopkins, Gouze, & Binns, 2009)
. Nonetheless, the available studies do suggest that the prevalences of many disorders are rather similar to those found in older children Egger & Angold, 2006()
, with reported rates varying between 14% and 26%. 
There are, however, substantial limitations to most of these studies. First, the representativeness of the samples has been questionable in that Lavigne et al. (1996, 2009) and Egger et al. used preschool program and pediatric samples, Keenan et al. studied children of poor mothers, albeit Earls studied all 5-year olds living on a small island. Second, samples sizes have, with one exception 
 ADDIN EN.CITE 
(Lavigne, et al., 2009)
 (N=796) generally been small (100, 104) to moderate (307, 510), resulting in relatively uncertain estimates for most studies. Third, in two studies 
 ADDIN EN.CITE 

(Earls, 1982; Lavigne, et al., 1996)
 the researchers used various rating scales and observations to arrive at a consensus agreement or clinical best estimate diagnoses, rather than standardized interviews of the sort that have become the norm for studies of older groups, but which were  not available at the time the studies were conducted. Fourth, comorbidity in preschool psychopathology may be as common as in older children Egger & Angold, 2006()
, with comorbidity rates ranging from 6% 
 ADDIN EN.CITE 
(Lavigne, et al., 2009)
 to 48% Egger & Angold, 2006()
. However, with one exception 
 ADDIN EN.CITE 
(Lavigne, et al., 2009)
 small sample sizes have limited co-morbidity estimates to broad categories of disorders. Fifth, there is a very little information on the prevalence of some specific disorders in early childhood, most notably bipolar disorders Luby & Belden, 2006()
, agoraphobia, tics, and sleep disorders. PTSD and selective mutism were included only in the Egger et al. study.
All these studies of preschool psychopathology came from the USA, but there is reason to suspect that the overall prevalence of psychiatric disorders in children and adolescents is lower in Scandinavia. Studies using the Strength and Difficulties Questionnaire (SDQ, 
 ADDIN EN.CITE 

(Obel et al., 2004)
 and Child Behavior Checklist (CBCL, 
 ADDIN EN.CITE 

(Kristensen, Henriksen, & Bilenberg, 2010; Rescorla et al., 2007)
 rating scales found lower scores among preschool and school children in the Scandinavian countries than in most other countries. Additionally, one study of Norwegian children aged 8-10 found the prevalence of any psychiatric disorder to be only 7% Heiervang et al., 2007()
.
From school age onwards children living with both biological parents have lower rates of psychiatric disorders than children in other family arrangements 
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(Kasen, Cohen, Brook, & Hartmark, 1996)
, whereas children of low-SES parents are often found to have higher rates of disorder Heiervang, et al., 2007()
. Except for Lavigne et al. (1996) finding higher rates of emotional disorders among preschoolers of unmarried mothers, the issue of family composition does not seem to have been addressed in preschool samples. Lavigne et al. (1996) were also alone in studying associations with SES, finding no differences. 
In sum, important first steps towards estimating the prevalence, comorbidity and psychosocial correlates of psychiatric disorders among preschoolers have been made, and here we will extend these studies by, for the first time presenting data from a large community sample of preschoolers using a structured and age-appropriate diagnostic tool.
Method

Participants and recruitment. All children born in 2003 and 2004 and their parents living in the city of Trondheim, Norway, were invited to participate in the study. A letter of invitation together with the Strengths and Difficulties Questionnaire (SDQ) Goodman, 1997()
 was sent to their homes. The SDQ is a 31 item screening measure of psychiatric symptoms. The parents brought in the completed SDQ when attending their scheduled appointment for the ordinary community health checkup for 4-year olds. A flow-chart describing the recruitment procedure and the participation rates is depicted in Figure 1.

/Insert Figure 1 near here/

As can be seen, almost everyone who was eligible for the study appeared at the city’s well-child clinics meaning that the sample is, in practice, a community sample. Parents with insufficient proficiency in Norwegian to fill out the SDQ screen were excluded. The health nurse at the well-child clinic informed the parent about the study using procedures which were approved by the Regional Committee for Medical and Health Research Ethics, and obtained written consent to participate (5.2% of eligible parents were missed). 
SDQ total scores (20 items) were divided into four strata (cut offs: 0-4, 5-8, 9-11, 12-40). Using a random number generator, defined proportions of parents in each stratum were drawn to participate in a structured diagnostic interview concerning the child’s mental health. The drawing probabilities increased with increasing SDQ scores, i.e. they were 0.37, 0.48, 0.70, and 0.89 in the four strata, respectively. Of the 1,250 parents who were invited to participate we were able to interview 995 (79.5%). The drop-out rate after consenting at the well-child clinic was not different across the four SDQ-strata (Chi-sq.=5.70, df=3, NS) or gender (Chi-sq.=0.23, df = 1, NS). The sample, adjusted for stratification, was compared with register information from Statistics Norway on all parents of 4-year olds in Trondheim in the years 2007 and 2008. The sample contained significantly more divorced parents (7.6%) than the population (2.1%). Their educational level was virtually identical to the population’s level. Descriptive information about the sample is shown in Table 1. The mean age of the children was 53.0 months (range 46.3 to 63.0, SD=2.1) and the mean number of siblings was 1.3 (SD=1.0), with 12.8% being only children. 
/Insert Table 1 near here/
The Preschool Age Psychiatric Assessment (PAPA). The PAPA Egger, et al., 2006()
 is a semi-structured psychiatric interview for completion by parents of children ages 2 to 6 years. It covers a wide range of psychiatric disorders, but does not generate diagnoses of pervasive developmental disorders (PDD) or specific learning disorders, because these require specialized assessments. There is, however, a set of potential screening symptom ratings relevant to PDD.  The PAPA uses a structured protocol involving both required questions and optional follow-up questions. The task of the interviewer is to ensure that the interviewee understands the questions and that she or he provides clear information concerning the symptom at hand. Interviewers continue to probe until there is enough information to decide whether the symptom is present at pre-specified levels of severity. If so, its onset date is recorded along with its frequency of occurrence, when relevant. A three month primary period is used. 
Diagnoses were generated by computer algorithms implementing the Diagnostic and Statistical Manual of Mental Disorders (fourth edition) (DSM-IV) American Psychiatric Association, 1994()
 criteria, with the following exceptions: Sleep onset and night walking problems were defined according to the Anders criteria, which provide more quantitative diagnostic guidelines than the DSM-IV Anders & Eiben, 2000()
 and bipolar disorders according to modifications suggested by Luby and Belden Luby & Belden, 2006()
.  The assessment of impairment (disability) in 19 areas of functioning resulting from each group of symptoms was based upon the World Health Organization’s International Classification of Functioning, Disability and Health World Health Organization, 2001()
. When a symptom was recorded present the potential resulting disability was evaluated in three different settings (home, day-care or other settings). The DSM-IV requires distress or impairment to be present in anxiety disorders. In order to avoid tapping into normative fears of 4-year olds (e.g. separation, dogs) impairment from anxiety was required for anxiety diagnoses. In the DSM-IV all Oppositional Defiant Disorder (ODD) symptoms and some Conduct Disorder (CD) symptoms rest on normative evaluations of frequency, e.g. “Often argues with adults”. “Often” was defined post hoc as the highest 10%  in the population as determined by frequency counts in the present sample Egger, et al., 2006()
. A group of behavioral disorders was created consisting of Attention-Deficit/Hyperactivity Disorder (ADHD), ODD and CD. A group of emotional disorders was also created consisting of: Major Depression (MDD), dysthymia, depression not otherwise specified (NOS), Separation Anxiety Disorder (SAD), Generalized Anxiety Disorder (GAD), social phobia, specific phobia, agoraphobia, selective mutism, and Obsessive-Compulsive Disorder (OCD). 
Interviewers (n = 7) had at least a bachelor’s degree in relevant fields and extensive prior experience in working with children and families. They were trained by the team who developed the PAPA. Regular meetings with master coders were held, plus observations of interviewers behind one-way mirrors to ensure adherence to the interview guide and avoid rater drift. The mean interview duration was 2.25 hours (S.D. = 0.67). Nine percent of the interview audio recordings were recoded by blinded raters. The multivariate interrater reliabilities between pairs of raters Janson & Olsson, 2004()
 were: ADHD k= 96; ODD  k=.89; CD k=.78; any anxiety disorder k=.89; any depressive disorder k=.86, any sleep disorder k=.87; encopresis k=.92; any disorder k=.83. 
Parental occupations were coded according to the International Classifications of Occupations ILO, 1990()
. Professionals and leaders were grouped together as having “high” socio-economic status (SES) whereas farmers/fishermen, skilled and unskilled workers were grouped as “low” SES. If parents were living together the parent with the highest occupation was chosen. 
Statistical analysis

Because we had a stratified sample the results were weighted back to represent true population estimates and robust confidence intervals were estimated using the Huber-White sandwich estimator. Associations between psychosocial variables and disorders as well as comorbidity were analyzed by logistic regression analysis with 95% confidence intervals (CI). 
Results

Twelve and a half percent of the population fulfilled the symptom, onset, duration and disability/distress criteria – when relevant - for at least one disorder. Encopresis was quite common and when excluded the rate of disorder was 7.1%. Table 2 lists the estimated percentages of children in the population who fulfilled all the diagnostic criteria for the most prevalent disorders.  As can be seen emotional disorders and behavioral disorders were equally common.
/Insert Table 2 near here/
With respect to subtypes of ADHD, the inattentive and combined sub-types were seldom seen (0.2% (CI:0.1–0.4) and 0.3% (CI:0.2–0.5), respectively), whereas the hyperactive type was more common (1.6%, CI:1.2–2.1). We also identified a number of other disorders that were too uncommon to be subdivided as in Table 2; their overall prevalences were as follows:  Motor tics (0.7%, CI:0.3–1.5), vocal tics (0.2%, CI:0.1–0.7), OCD (0.3% CI:0.1–0.7), selective mutism (0.1%, CI:0.0–0.2), agoraphobia (0.2%, CI:0.1–0.5), panic attacks (0.1%, CI:0.0–0.2), trichotillomania (0.1%, CI:0.0–0.2). None of the participants had PTSD, GAD or bipolar disorder, whereas 0.2% (CI:0.1–0.4) showed either irritable mood or depressed mood together with elevated mood during the same 24 hour period. The individual symptoms of mania were rare, with only an estimated 0.2% of the population fulfilling the part A criterion (elevated, expansive or irritable mood). When symptom, onset and duration criteria, but not impairment, were applied a larger proportion of children received a diagnosis of ADHD 2.2% (CI:1.8-2.7), CD 1.3% (CI:0.9-1.7), ODD 2.9% (CI:2.3-3.7), separation anxiety 1.0% (CI:0.7-1.5), social phobia 1.3% (CI:0.9-1.8), specific phobia 5.6% (CI:4.6-6.9), whereas depression remained at the same level.
Boys more often had ADHD, any depressive disorder and sleeps disorders than girls. Children of parents with low SES more often had behavioral disorders, dysthymia, any depressive disorder, and separation anxiety than children of parents with high SES. With the exception of social phobia and specific phobia, children whose parents did not live together had substantially higher rates of behavioral and emotional disorders. When parents did not live together the odds of having low SES was also high (OR=4.78, CI:3.45-6.62). However, the individual effects of not living together and of SES remained when both were included in the models.
/Insert Table 3 near here/
Table 3 shows the prevalences and odds ratios for a range of comorbid diagnoses. For instance, the first filled cell in table 3 (line 1 column 2) shows that 20.8% of those with ADHD had comorbid ODD, and that the odds of having ODD was 17.7 times higher in those with ADHD than in those without. There were comorbidities among all these disorders. However, the odds varied considerably between diagnoses. Anxiety disorder was the odd one out. Children with anxiety had only moderately elevated odds for having comorbid disorders compared to children without anxiety disorders, and rates of comorbid disorders ranged between 4% and 12%. Part of the explanation for this could be the inclusion of simple phobias in the anxiety group. 24.7% of children with anxiety disorders other than specific phobia had a comorbid emotional or behavioral disorder (OR=5.70 (CI:3.44–9.44). That is still, however, a notably lower level of comorbidity than for other disorders. CD had the highest comorbidity rate. Children with depressive disorders also had substantially increased odds for having comorbid conditions, in particular ODD, and ¾ of depressed children had at least one other emotional or behavioral disorder.

Discussion
The prevalence, comorbidities and psychosocial correlates of psychiatric disorders were examined in a community sample of Norwegian preschoolers. An estimated 12.5% of 4-year olds had at least one psychiatric disorder. Excluding encopresis, the rate of psychiatric disorder was 7.1%. Emotional and behavioral disorders were much more common among children whose parents did not live together or who had low SES. Comorbidity was the norm; when a child had ADHD, ODD, CD or a depressive disorder (but to a lesser extent anxiety) it was more likely than not that she or he had another emotional or behavioral disorder. 
Methodological considerations

The present results should be viewed in the context of several limitations of the study. Firstly, our data stem from one parent only. The correlation between parents’ checklist ratings of symptoms of preschoolers are moderately high 
 ADDIN EN.CITE 

(Kerr, Lunkenheimer, & Olson, 2007)
 whereas agreement between parents and teachers range from low Cai, Kaiser, & Hancock, 2004()
 to moderately high 
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(Kuschel, Heinrichs, Bertram, Naumann, & Hahlweg, 2007)
. It is therefore possible that the prevalence and correlates of disorder would have been different if both parents and preschool teachers had been taken into account. 
Although our sample stems from a defined population of 4-year olds and the participation rates exceeded  
 ADDIN EN.CITE 
(Lavigne, et al., 1996; Lavigne, et al., 2009)
 or paralleled Egger, et al., 2006()
 those of previous studies we cannot rule out the possibility that prevalences are actually higher in the whole population. A study of school age children in another Norwegian city having teacher completed SDQs for 97% of the target population showed that the 31% of parents declining to participate in the study had children with ¼ SD higher teacher SDQ scores than the ones participating in the study Heiervang, et al., 2007()
. If the attrition was selective according to the same mechanisms in the present study this would imply that SDQ parent total scores would have been .27 points higher, i.e. .05 SD. It is therefore conceivable that including all children would have resulted in higher prevalences, but only to a very limited extent. The other main source of attrition, the drop-out between screening and interview, was not selective in relation to screen scores on the SDQ. It should also be acknowledged that the PAPA does not cover the pervasive developmental disorders, but these are known to be uncommon compared with the disorders we have focused on here 
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(Posserud, Lundervold, Lie, & Gillberg, 2010)
. 
Overall prevalence of disorder


Our 12.5% prevalence of any disorder is lower than has been reported in previous studies even though we included a larger number of individual diagnoses. When encopresis was excluded the rate of disorders was even substantially lower (i.e. 7.1%) than previously reported. Why is this the case? Methodological explanations comprise the use of an interviewer-based methodology and studying a community sample. The methodology employed in previous studies include the use of rating scales and clinical consensus 
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(Earls, 1982; Lavigne, et al., 1996)
, unmodified K-SADS Keenan, et al., 1997()
, structured and respondent-based interviews 
 ADDIN EN.CITE 
(Lavigne, et al., 2009)
, and the PAPA Egger, et al., 2006()
. With the exception of Earls’ study, whose 100 subject sample resulted in large confidence intervals, the only previous study to use an interviewer-based methodology (Egger at al., 2006) was the one with the lowest estimates (16.2% - excluding elimination disorders). It is therefore possible that the semi-structured nature PAPA, in which interviewers will probe until they have enough information to determine whether a symptom is present or absent, will yield lower rates than when parents decide whether a symptom is present or absent. According to Egger and Angold (2006) a much higher prevalence of GAD (6.5%) was found in their study than in other studies of preschoolers (0.5%-0.6%; Lavigne et al., 1996; 2009). Hence, when GAD is not considered, the two studies using the PAPA come closer to each other’s estimates of overall prevalence of disorder.
 
A more likely explanation is that the prevalence of disorders is indeed lower among preschoolers in Norway than in the U.S. Studies using both checklists 
 ADDIN EN.CITE 

(Kristensen, et al., 2010; Obel, et al., 2004; Reedtz et al., 2008; Rescorla, et al., 2007)
 and diagnostic interviews Heiervang, et al., 2007()
 have found noticeably lower prevalences of parent-reported symptoms and disorders among preschool and school age children in the Scandinavian countries than in many other countries, including the U.S. 
Prevalence of specific disorders

The rate of behavioral disorders in the present study was lower than has been reported previously. On the other hand the rate of depression lay at the higher end of the previously reported range (0-2%), whereas the prevalence of anxiety disorders was at the lower end of the previous range (1-9%). The relatively high rate of depression was due to the inclusion of depression NOS in our study; others included only MDD and dysthymia. The rate of MDD was low compared to others using structured interviews 
 ADDIN EN.CITE 

(Domenech-Llaberia et al., 2009; Egger & Angold, 2006)
 – although comparable to one other study 
 ADDIN EN.CITE 
(Lavigne, et al., 2009)
. It should be noted that we applied strict DSM-IV criteria and not the modified criteria suggested by Luby et al. 2003()
. 
Comorbidity

Two previous studies have examined comorbidity between specific disorders, namely Egger and Angold (2006) and Lavigne et al. (2009).  Whereas the Egger study (using the PAPA) found comorbidities between most disorders, the Lavigne study (using the DISC) showed more scattered comobidity. Our findings are similar to the Egger study in the sense that all major emotional and behavioral disorders were comorbid with each other. Of note is the high comorbidity between depression and ODD. Half of the children with a depressive disorder also had ODD, which is comparable to other studies of preschoolers Egger & Angold, 2006()
. A striking finding was the weakness of association between anxiety and other disorders in contrast to the substantial associations found in studies of school age children Angold, Costello, & Erkanli, 1999()
. At least in older children and adolescents, anxiety often precedes other disorders 
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(Bittner et al., 2007)
, but information on the time-lag between anxiety and the development of comorbid conditions is lacking in young children. It is possible that the anxiety disorders identified in our sample had not endured long enough or were not severe enough for comorbid disorders to have developed.
Correlates of disorder


Finding boys to have a higher rate of ADHD accords with the other studies of gender differences in pre-schoolers 
 ADDIN EN.CITE 
(Egger & Angold, 2006; Lavigne, et al., 2009)
. What is more surprising, however, was the male preponderance in depressive disorders. Studies of school age children typically find no gender difference in depression until around age 13 
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(Angold, Erkanli, Silberg, Eaves, & Costello, 2002; Twenge & Nolen-Hoeksema, 2002)
 when girls develop higher levels than boys. The higher prevalence of emotional and behavioral disorders among children in non-traditional families than children living with both their biological parents has been firmly established at later ages Fergusson, Boden, & Horwood, 2007()
, and studies indicate that rating scale scores are elevated in children of divorce and in children of single mothers 
 ADDIN EN.CITE 

(Robinson et al., 2008)
. The present results suggest that this disparity is already evident with respect to diagnosable disorders at age 4. Numerous studies 
 ADDIN EN.CITE 
(e.g. Carter et al., 2010; Heiervang, et al., 2007)
, have found that poverty and limited parental education increase the risk of disorder in school age children, and the present study indicates that even preschool children of parents with low SES are at increased risk of both behavioral and emotional disorders, and that this effect cannot be attributed to the higher frequency of low SES in families where the biological parents are not living together. When trying to explain these differences researchers should thus address potential causal factors that are present already at a very young age. 

The results from our Norwegian study concur with those stemming from the USA in finding that psychiatric disorders are already diagnosable in the preschool years. However, the rates in Norway were only a third to a half those reported from the USA. If the lower rate of disorders is replicated in countries similar to Norway, e.g. other Scandinavian countries, studies designed to explain this difference may be informative about the etiology of psychiatric disorders in children. 
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 Table 1. Sample characteristics

	Characteristic
	
	%

	Gender of child
	Male
	49.1

	
	Female
	50.9

	Gender of parent informant
	Male
	15.2

	
	Female
	84.8

	Ethnic origin of biological mother
	Norwegian
	93.0

	
	Western Countries
	2.7

	
	Other Countries
	4.3

	Ethnic origin of biological father
	Norwegian
	91.0

	
	Western Countries
	5.8

	
	Other Countries
	3.2

	Childcare
	Official daycare center
	95.0

	
	Other
	5.0

	Biological parents’ marital status
	Married
	56.3

	
	Cohabitating > 6 months
	32.6

	
	Separated
	1.7

	
	Divorced
	6.8

	
	Widowed
	0.2

	
	Cohabitating < 6 months
	1.1

	
	Never lived together
	1.3


	
	
	%

	Informant parent’s socio-economic status
	Leader
	5.7

	
	Professional, higher level
	25.7

	
	Professional, lower level
	39.0

	
	Formally skilled worker
	26.0

	
	Farmer/fisherman
	0.5

	
	Unskilled worker
	3.1

	Parent’s highest completed education
	Not completed junior high school
	0

	
	Junior high school (10th grade)
	0.6

	
	Some education after junior high school
	6.1

	
	Senior high school (13th grade)
	17.3

	
	Some education after senior high school
	3.4

	
	Some college or university education
	7.6

	
	Bachelor degree
	6.2

	
	College degree (3-4 years study)
	33.6

	
	Master degree or similar
	20.3

	
	PhD completed or ongoing
	4.4

	Households’ gross annual income
	0 – 225’ NOK (0 – 40’ USD)
	3.3

	
	225’ – 525’ NOK (40’ – 94’ USD)
	18.4

	
	525’ – 900’ NOK (94’- 161’ USD)
	51.6

	
	900’ + NOK (161’+ USD)
	26.7

	At least one parent have received  treatment for mental health problems
	None
	73.8

	
	Outpatient only
	16.3

	
	Hospitalized
	10.0

	Parents received medical treatment for mental health problems
	No
	87.4

	
	Yes
	12.6


Table 2. 3-month prevalence of psychiatric disorders among 4-year olds (95% confidence interval) according to gender and parents’ cohabitating status and SES.
	
	Overall
	Gender
	Parents’ cohabitation status
	Parents’ SES

	
	
	Boys
	Girls
	O.R. , 
p-value
	Cohabitating
	Not cohabitating
	O.R. 

p-value
	Leaders and professionals
	Workers
	O.R. 

p-value

	ADHD 
	1.9 (1.6-2.4)
	2.4 (1.6-3.6)
	1.5 (0.9-2.3)
	1.7 P=.03
	1.3 (1.0-1.8)
	6.5 (4.7-9.0)
	5.3, P<.001
	1.5 (1.1-2.0)
	4.8 (3.4-6.7)
	3.3, P<.001

	CD 
	0.7 (0.5-1.1)
	1.0 (0.5-1.9)
	0.5 (.02-1.2)
	1.9, P=.11
	0.3 (0.1-0.5)
	4.2 (2.7-6.4)
	16.4,P<.001
	0.5 (0.3-0.9)
	1.8 (0.9-3.4)
	3.7, P<.001

	ODD 
	1.8 (1.4-2.4)
	1.9 (1.2-3.1)
	1.8 (1.1-3.0)
	1.1, P=.87
	1.5 (1.1-2.1) 
	4.2 (2.7-6.4)
	2.8, P<.001
	1.4 (1.0-2.0)
	4.2 (2.6-6.8)
	3.1, P<.001

	MDD 
	0.3 (0.1-0.5)
	0.4 (0.2-1.0)
	0.1 (0-0.8)
	2.7, P=.18
	0.1 (0.1-0.4)
	1.1 (.4-2.6)
	7.3, P<.001
	0.3 (0.1-0.5)
	0.4 (0.1-1.1)
	1.5, P=.57

	Dysthymia 
	0.2 (0.1-0.4)
	0.2 (0-1.5)
	0.3 (0.1-0.8)
	0.8, P=.82
	0.1 (0-.02)
	1.4 (0.5-4.0)
	22.5,P<.001
	0.1 (0-0.3)
	0.7 (0.1-2.1)
	7.2, P=.03

	Any depressive disorder 
	2.0 (1.6–2.7)
	2.6 (1.6-4.1)
	1.5 (0.9-2.5)
	1.8, P=.04
	1.7 (1.2-2.3)
	4.7 (2.9-7.7)
	2.9, P<.001
	1.7 (1.2-2.3)
	4.1 (2.4-6.9)
	2.5, P=.003

	Separation anxiety 
	0.3 (0.2–0.6)
	0.2 (0.1-.6)
	0.4 (0.2-1.2)
	0.5, P=.25
	0.2 (0.1-0.4)
	1.5 (0.8-3.1)
	9.3, P<.001
	0.2 (0.1-0.5)
	1.0 (0.5-0.4)
	4.1, P=.01

	Social phobia 
	0.5 (0.3-0.9)
	0.4 (0.1-1.7)
	0.5 (0.2-1.3)
	0.8, P=.67
	0.5 (0.3-1.0)
	0
	NA
	.05 (0.3-1.0)
	0.5 (0.1-1.8)
	1.0, P=.94

	Specific phobia 
	0.7 (0.4-1.0)
	0.6 (0.2-1.5)
	0.7 (0.3-1.6)
	0.8, 71
	0.7 (0.4-1.1)
	0.5 (0.2-1.4)
	0.7, P=.54
	0.6 (0.4-1.1)
	0.8 (0.4-2.0)
	1.3, P=.60

	Any anxiety disorder 
	1.5 (1.1-2.0)
	1.4 (0.8-2.6)
	1.5 (0.9-2.5)
	0.9, P=.82
	1.3 (0.9-1.9)
	2.6 (1.5-45)
	2.1, P=.03
	1.4 (1.0-2.0)
	2.2 (1.2-3.8)
	1.6, P=.19

	Primary or secondary encopresis
	6.4 (5.2-7.9)
	6.5 (4.4-9.5)
	6.3 (4.2-9.4)
	1.0,P=.88
	6.3 (5.0-7.9)
	7.2 (4.1-12.3)
	1.2, P=.68
	6.6 (5.2-8.3)
	5.3 (3.0-9.2)
	.8, P=.46

	Any sleep disorder 
	0.7 (0.4-1.2)
	1.0 (.4-2.7)
	0.3 (0.1-1.2)
	3.3, P=.05
	0.7 (.3-1.3)
	0.5 (0.2-1.4)
	0.7, P=.57
	0.6 (.3-1.2)
	1.3 (0.4-4.2)
	2.3, P=.24

	Any emotional disorder 
	3.3 (2.7-4.1)
	3.8 (2.6-5.5)
	2.9 (2.0-4.2)
	1.3, P=.17
	2.8 (2.2-3.6)
	6.8 (4.6-9.9)
	2.5, P<.001
	2.9 (2.3-3.7)
	5.8 (3.8-8.7)
	2.0, P<.001

	Any behavioral disorder 
	3.5 (3.0-4.2)
	4.2 (3.1-5.7)
	2.9 (2.0-4.2)
	1.4, P=.05
	2.6 (2.0-3.3)
	10.5 (8.1-13.5)
	4.5, P<.001
	2.6 (2.1-3.3)
	8.6 (6.3-11.5)
	3.5, P<.001

	Any emotional/behavioral disorder 
	5.8 (5.0-6.7)
	6.9 (5.3-8.9)
	4.7 (3.4-6.3)
	1.5, P=.01
	4.7 (3.9-5.7)
	13.3 (10.3-16.9)
	3.1, P<.001
	4.7 (3.9-5.6)
	11.9 (9.0-15.6)
	2.8, P<.001

	Any disorder 
	12.5 (11.1-14.1)
	14.1 (11.4-17.3)
	11.0 (8.6-13.9)
	1.3, P=.05
	11.6 (10.1-13.3)
	18.8 (14.7-23.7)
	1.8, P<.001
	11.8 (10.2-13.6)
	16.9 (13.1-21.5)
	1.5, P=.02

	Any disorder except encopresis
	7.1 (6.1-8.2)
	8.7 (6.7-11.2)
	5.6 (4.1-7.5)
	1.6, P=.004
	6.2 (5.2-7.4)
	13.3 (10.3-16.9)
	2.3, P<.001
	6.2 (5.2-7.3)
	12.8 (9.7-16.8)
	2.2,P<.001


Table 3. Comorbidity between common disorders in preschoolers. Prevalence (percent) and odds ratio (OR) (95 CI)
	Diagnosis
	Co-morbid diagnosis

	
	ADHD:
Prevalence

OR
	ODD:
Prevalence

OR
	CD:
Prevalence

OR
	Anxiety:
Prevalence

OR
	Depression:
Prevalence

OR
	At least one other behavioral or emotional disorder: 

Prevalence

OR
	At least one other disorder:
Prevalence

OR

	ADHD 
	
	20.8%

17.7 (9.0-34.9) 
	14.4%

35.6 (15.3-82.9) 
	5.9 %

4.5 (1.9-10.6)
	22.4%

17.3 (9.3-32.0) 
	46.2%

27.1 (16.3-45.1)
	49.1%

8.7 (5.3-14.2)

	ODD
	22.0%
17.7 (9.0-34.9)
	
	19.8%
63.94 (27.5-148.8)
	7.1%
5.6 (2.1-15.0)
	34.8%
36.9 (19.5-69.9)
	62.3%
50.6 (27.0-94.7)
	65.4%
17.0 (8.9-32.2)

	CD 
	37.7%
35.6 (15.3-82.9)
	49.1%
63.9 (27.5-148.8)
	
	7.7%

5.8 (1.8-19.2)
	17.7%

11.0 (4.0-30.6)
	84.6%
123.9 (51.0-301.0)
	84.6%
44.2 (18.3-107.1)

	Anxiety 
	7.9%
4.5 (1.9-10.6)
	9.0%
5.6 (2.1-15.0)
	3.9%
5.8 (2.0-15.0)
	
	12.0%
7.1 (2.3-21.8)
	20.8%
7.2 (3.7-13.8)
	32.9%
4.2 (2.2-8.1)

	Depression
	24.1%
17.7 (9.8-32.0)
	47.5%
27.2 (15.3-48.6)
	6.4%
5.9 (2.2-15.9)
	37.0%
5.1 (2.9-9.1)
	
	76.8%
80.8 (40.1-162.6)
	76.8%
27.5 (13.8-54.8)




Key points
· There are only five studies of the prevalence of psychiatric disorders in preschoolers, all these are from the U.S., and none have studied a general population sample. These studies report an overall prevalence of disorder in the 16% - 24% range. 

· The present study reports from a large population based sample of Norwegian 4-year olds. The prevalence of disorder was much lower (7%) than in the U.S. studies. Comorbidity was the norm.
· Although parental divorce and low SES have been found to be associated with higher rates of disorders in school age children, this study demonstrates that these demographic differences are profound even at a younger age. 

· Rates of disorders in preschoolers may wary considerably between countries, and this should be taken into account in the planning of services for young children. Clinicians should note that comorbidity is common and that single parenthood as well as low SES substantially increases the risk for disorders.
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