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Abstract

Objective—Although enuresis is relatively common in early childhood, research exploring its
antecedents and implications is surprisingly limited, perhaps because the condition typically
remits in middle childhood.

Method—We examined the prevalence, predictors, prognostic factors, and outcomes of primary
enuresis in a large (A= 559) multi-method, multi-informant prospective study with a community-
based sample of children followed from age 3 to age 9.

Results—We found that 12.7% of our sample met criteria for lifetime enuresis, suggesting that it
is a commonly occurring childhood disorder. Males were over twice as likely to have a lifetime
diagnosis than females. Significant age 3 predictors of developing primary enuresis at age 9
included child anxiety and low positive affectivity, maternal history of anxiety, and low
authoritative parenting. In addition, poorer global functioning and more depressive and anxiety
symptoms at age 3 predicted a greater likelihood of persistence through age 9. By age 9, 77% of
children who had received a diagnosis of primary enuresis were in remission and continent.
However, children who had remitted exhibited a higher rate of ADHD and greater ADHD and
depressive symptoms at age 9 compared to children with no lifetime history of enuresis.

Conclusions—Results of the present study underscore the clinical significance of primary
enuresis and demonstrate that it shows both strong antecedent and prospective associations with
psychopathology. The findings also highlight the possible role of parenting in the development of
enuresis.
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Primary enuresis is a commonly occurring!=3, and often distressing childhood condition.
According to the fifth edition of the Diagnostic and Statistical Manual of Mental Disorders*,
primary enuresis is defined by repeated voiding into bed or clothes at least twice a week for
three consecutive months in children who are at least five years of age and who have not yet
successfully achieved urinary control. Enuresis is a complex neuropsychiatric disorder and
research examining its etiology suggests it is multifactorial. Family and twin studies find
that enuresis is highly heritable, suggesting that genetics play an important etiologic factor,
but also find that a third of cases arise sporadically, suggesting the etiologic role of
environmental influences as well42. Physiological factors including maturational deficits®,
excessive nocturnal urine production due to inadequate production of vasopressin during
sleep, abnormalities in the Barrington’s nucleus network linking the brain and the bladder
and corticotropin-releasing factor (CRP)*3, and inability to arouse in response to bladder
capacity cues® have also been suggested as possible etiological mechanisms. Less is known,
however, about the relationship between enuresis and other psychiatric disorders.

The small body of research that has examined primary enuresis’ associations with
psychopathology and functioning has yielded mixed findings. Whereas some studies find
that enuretic youth are at no greater risk than their dry-counterparts’=9, there is also evidence
that externalizing problem behaviors, and most notably, attention deficit hyperactivity
disorder (ADHD), occur at strikingly and disproportionately higher rates in enuretic children
and adolescents!210, For example, Biederman and colleagues!! found the co-occurrence of
ADHD and enuresis is approximately 30% greater than chance. This association may be
indicative of shared etiological processes?12, or causal relations in which one disorder
increases risk for the other. However, even when enuresis does not appear to be
contemporaneously associated with ADHD, it may predict subsequent ADHD. For example,
in a large sample of children from New Zealand, there were no concurrent associations
between ADHD and primary enuresis at age 913 however, a history of enuresis was
associated with ADHD at age 1314. Thus, the presence of enuresis may also indicate a
liability for ADHD. In contrast to enuresis, it is difficult to diagnose ADHD in young
children, particularly those who have not yet entered school®®. Hence, enuresis may be a
useful indicator warranting more intensive assessment of ADHD.

ADHD may also affect the course of enuresis. When comorbid ADHD and other
externalizing problems are present, enuresis has been shown to be more severe and to have a
more persistent coursel®. One study found that when compared to children presenting with
enuresis only, enuretic children also diagnosed with ADHD were more likely to have
enuresis two years laterl9, Thus, the presence of comorbid externalizing conditions may also
indicate that enuresis is a more clinically concerning condition.

In addition to associations with externalizing psychopathology, other studies have found that
enuresis is associated with lower self-esteem and greater levels of internalizing
psychopathologyl’:18. It has been hypothesized that distress, shame, and parental intolerance
of enuresis'® may play a causal role in the onset of internalizing problems. As these studies
are cross-sectional, however, it remains unclear whether internalizing symptoms are a
consequence or a continuation of pre-existing problems.

JAm Acad Child Adolesc Psychiatry. Author manuscript; available in PMC 2018 January 02.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Kessel et al.

Method

Participants

Page 3

To our knowledge, only three studies have examined prospective associations between
enuresis during childhood and later psychopathology during adolescence. All of these
studies found that children with delayed bladder control and bed-wetting behaviors were at
increased risk for later emotional and behavioral problems!416.20. However, none of these
studies examined whether such emotional and behavioral problems were already apparent
prior to the development of enuresis. Thus, enuresis may have been associated with later
psychopathology and poorer functioning because it was linked to preexisting symptoms and
impairment.

In addition, no prospective study has examined psychosocial factors that may be early
indicators or contributors to the development of enuresis, though cross-sectional studies have
identified a number of factors such as low socioeconomic status and family instability that
co-occur with enuresis!®. Examining the temporal ordering of such factors may help
elucidate the etiology of enuresis and inform prevention and treatment efforts.

Furthermore, given the possibility that the presence of comorbid conditions may indicate a
more severe and chronic course of enuresis1?, identifying factors that predict the persistence
of enuresis into later childhood may enable the identification of which enuretic children are
most in need of intervention efforts. Finally, more research is necessary to determine
whether children who have remitted from enuresis continue to exhibit psychiatric problems
and impaired functioning. This will allow us to determine whether primary enuresis is a
relatively benign condition, or whether it interferes with future development and increases
vulnerability over the longer term.

The present study examined early predictors, prognostic factors, and outcomes of primary
enuresis in a community sample of children followed from age 3 to age 9 using a multi-
method (interviews, laboratory assessments, and questionnaires) and multi-informant
(mother, father, and child) design. Our first aim was to identify age 3 predictors of later
enuresis. The following six domains were assessed: demographics; early childhood
psychiatric disorders; psychosocial functioning; child temperament; parental
psychopathology; and parenting. Next, we examined the early characteristics that
distinguished children whose enuresis persisted into the age 9 assessment from those who
remitted prior to that assessment. Finally, we explored whether, even after remission,
enuresis was associated with maladaptive outcomes later in development!4. These analyses
examined whether enuresis predicts psychiatric disorders and symptoms and functional
impairment at age 9 among children who no longer had a current diagnosis of enuresis,
adjusting for the prior status of these variables. Although there are strong associations
among elimination disorders, evidence suggests that co-occurring enuresis and encopresis
may be etiologically distinct from other forms of enuresis’; therefore, we excluded children
with a lifetime history of encopresis.

Participants were part of a large community sample of families (V= 559)22, with 3-year-old
children (M =3.55 years, SD = 0.43) recruited through a commercial mailing list. Children
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with no significant medical conditions or developmental disabilities who were living with at
least one biological parent were eligible to participate. In total, 541 parents completed a
diagnostic interview and questionnaires regarding their three-year-old child. Of those 541
families, 462 (85.4%) were interviewed again when their child turned six (M=6.1, SD=0.4
years). At age 9 (M=9.14 years, SD = .32), 426 families (78.7%) completed questionnaires
about the child’s current depressive and anxiety symptoms, and mothers and their children
completed a diagnostic clinical interview. Fifteen children with a lifetime diagnosis of
encopresis and three children with secondary enuresis were excluded from the current study.
This report’s final sample (A=408; 217 females) was 94.1% Caucasian, 2.9% Black or
African American, and 2.7% Asian; 9.1% of the final sample was of Hispanic or Latino
origin. The Institutional Review Board approved all study procedures. Informed consent was
obtained from parents, child assent was obtained at the age 9 assessment, and families were
financially compensated for their time.

Enuresis—All cases of enuresis were identified using the specific criteria listed in the
Diagnostic and Statistical Manual of Mental Disorders, 4 edition, text revision2!, (DSM-
IV-TR). To measure the lifetime rates of enuresis in our sample, we assessed current
diagnoses at age 6 and lifetime and current diagnoses at age 9. Children who met DSM-IV-
TR criteria for current enuresis at the age 6 assessment or met criteria during their lifetime at
the age 9 assessment were included in calculating the sample’s lifetime rate of enuresis. At
age 6, we assessed enuresis using the Preschool Age Psychiatric Assessment?2 (PAPA) with
a parent, and at age 9 using the Kiddie-Schedule of Affective Disorders and Schizophrenia—
Present and Lifetime23 (K-SADS-PL) with a parent and the child. At the age 6 assessment, a
three-month primary period was used to enhance recall, but symptom onset dates were
obtained for all criteria. Although the DSM-IV-TR’s definition of enuresis includes
secondary as well as primary enuresis, we excluded cases with a lifetime history of only
secondary enuresis (i.e. regressive wetting when control has already been acquired) given
evidence that it may be an etiologically distinct condition.4

Children’s DSM-IV Psychiatric Disorders—As described in detail elsewhere?4, DSM-
IV disorders were assessed by master’s level psychologists and advanced graduate students
in clinical psychology using the PAPA at ages three and six (92.2% mothers); they included
any depressive disorder (major depressive disorder, dysthymic disorder, or depression not
otherwise specified); any anxiety disorder (specific phobia, separation anxiety disorder,
social phobia, generalized anxiety disorder, agoraphobia, selective mutism); ADHD; and
oppositional defiant disorder (ODD). We also ran analyses using dimensional symptom
scales at ages 3 and 6 for depression, anxiety, ODD, and ADHD.

At the age 3 assessment, due to concerns about administration time, in the first 60% of the
sample (n=324), the PAPA interviewer used the Early Childhood Inventory-42° (ECI-4)
ADHD and ODD scales as a screen to help determine whether to complete the ADHD and
ODD sections of the interview. When parent-reports indicated a low likelihood of ODD or
ADHD symptoms (i.e., all items were endorsed as “never” or “sometimes”), interviewers
probed the respective broad domains to confirm the absence of symptoms before skipping
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out. When parent-reports indicated a potential likelihood of ODD or ADHD symptoms (i.e.,
items endorsed as “often” or “very often”), the corresponding PAPA sections were
administered in their entirety. ECI-4 ADHD and ODD item scores were used to impute
missing age 3 PAPA ADHD and ODD item scores using multiple imputation estimation
procedures for missing values26.

At the age 9 assessment, one parent (92.2% mothers) and the child were interviewed using
the K-SADS-PL. Doctoral students in clinical psychology or a master’s-level clinician
administered the K-SADS first to the parent and then to the child. Further information was
obtained to reconcile discrepancies. Summary ratings for each symptom were derived based
on the combination of parent and child reports. Diagnoses were derived for the following
DSM-IV-TR psychiatric disorders: any depressive disorder (MDD, dysthymic disorder,
depressive disorder-NOS); any anxiety disorder (specific phobia, social phobia, separation
anxiety, GAD, panic, agoraphobia, obsessive compulsive, post-traumatic stress, acute stress,
anxiety disorder-NOS); ODD and any ADHD (ADHD-inattentive, hyper-activity or
combined type, ADHD-NOS). Symptoms of any depression, anxiety, ODD and ADHD were
rated on a 3-point scale (0 = not present; 1 = subthreshold; 2 = threshold) and were summed
to create dimensional scores.

Age 9 child depressive and anxiety symptoms—NMothers, fathers and children
completed the Child Depression Inventory2’ (CDI). The parent and child versions of the
CDI have 17 and 27 items, respectively. Additionally, mothers, fathers, and children
completed the 41 item Screen for Child Anxiety Related Disorders?® (SCARED) to assess
children’s current depressive and anxiety symptoms, respectively.

Functional Impairment—The PAPA interviewer completed the Children’s Global
Assessment Scale (CGAS) and functional impairment ratings at age 3 and age 6. The CGAS
is a global measure of children’s level of functioning?®. Scores range from 0-100, where 0
indicates the worst functioning and 100 indicates superior functioning. Impairment was also
rated across several domains (parental relationship quality, household and recreational
activities, sibling and peer relationships, school life) on 5-point scales ranging from 0 (no
impairment) to 4 (severe impairment). Ratings were summed across domains for a total
impairment score.

At age 9, the K-SADS interviewer completed the CGAS and functional impairment ratings
following the administration of the K-SADS. Impairment was again rated across several
domains (parental relationship quality, household and recreational activities, sibling
relationships, peer relationships, school life, overall satisfaction) on a 5-point scale ranging
from O (very good functioning/no impairment) to 4 (very poor functioning/severe
impairment) and averaged across domains for a mean total impairment rating.

Child Temperament—At age 3, each child and a parent visited the laboratory for a 2-hour
observational assessment of temperament that included a standardized set of episodes
selected to elicit a range of temperament-relevant behaviors. Tasks were selected from the
Laboratory Temperament Assessment Battery30 (Lab-TAB). The episodes were selected to
elicit a number of affective dimensions, including positive affectivity (PA) and negative
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affectivity (NA: fear, anger/frustration and sadness). Coding procedures followed those
reported in a previous study3L..

Parental Psychopathology—At age 3, children’s biological parents were interviewed
using the non-patient Structured Clinical Interview for DSM-I1V32 (SCID). Interviewers
were doctoral students in clinical psychology or a master’s-level clinician. For cases in
which completion of the SCID with one parent was not possible, family history information
was obtained from the other parent using a semi-structured interview33. Diagnoses for 24
fathers were derived solely using the family history method.

Parenting—At the age 3 assessment, mothers and fathers completed the Parenting Styles
and Dimensions Questionnaire3* (PSDQ) to assess perceived parenting style. Mothers and
fathers rated each item on a 5-point scale ranging from 1 (never) to 5 (always). The
questionnaire measures three parenting styles: authoritative (high control, high warmth),
authoritarian (high control, low warmth), and permissive (low control, high warmth).

Data Analysis

Results

To examine predictors of enuresis, we conducted binary logistic regression analyses, with
lifetime enuresis diagnosis through age 9 as the dependent variable, and each age 3 predictor
entered as the independent variable in separate bivariate models. Age 3 predictors included
variables from each of the following six domains: demographics, child psychopathology,
psychosocial functioning, and temperament, parental psychopathology, and parenting. Age 3
predictors with significant bivariate associations with enuresis were entered into a
multivariate logistic regression model to examine which predictors had unique associations.

To determine predictors of persisting enuresis that was still present at age 9, we conducted
bivariate logistic regression analyses in the children with a lifetime history of primary
enuresis (7 =52). In these analyses, the dependent variable was current versus past enuresis
diagnosis at age 9, and the independent variable was each age 3 predictor described above.

Finally, in order to examine whether enuresis has implications for future psychopathology
and functioning after it has remitted, we conducted binary logistic regression analyses with
past history of enuresis as the independent variable and current psychiatric diagnoses at age
9 (depressive disorder, anxiety disorder, ODD, and ADHD) as the dependent variables.
These analyses were limited to children who did not have a current diagnosis of enuresis. In
addition to reporting unadjusted analyses, models predicting diagnostic outcomes at age 9
were adjusted for the corresponding baseline disorder at age 6. Linear regression analyses
were used to examine longitudinal associations between past history of enuresis and current
symptoms and functional impairment at age 9. Again, we report unadjusted models and
models adjusted for the corresponding measure at age 6.

In the analysis sample (n = 408), the combined rate of children meeting criteria for a lifetime
diagnosis of enuresis at the age 6 and age 9 assessments was 12.7% (/7=52)' 2.9% (r=12) of
children were still currently enuretic at age 9. At the age 6 assessment, the rate of enuresis in
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our sample was 9.1% (n=37). At the age 9 assessment, an additional (n=15) children with a
lifetime diagnosis of enuresis were identified. This was likely due to recall errors and the
fact that a handful (n=3) of children with enuresis remitted prior to the three-month period
assessed during the age 6 assessment.

Age 3 predictors of lifetime enuresis through age 9

Results from the bivariate logistic regressions are presented in Table 1. Males were more
than twice as likely to meet criteria for a lifetime diagnosis of enuresis than females. Age,
race/ethnicity, marital status, and parental education were not associated with enuresis.
Significant child predictors of enuresis included an anxiety disorder diagnosis, a higher level
of anxiety symptoms, lower global functioning (GAF), and lower levels of laboratory
observed PA. Significant parent-related predictors included parental lifetime anxiety disorder
and lower maternal and paternal authoritative parenting. When the significant bivariate
predictors were entered into a multivariate logistic regression model, male gender (OR
=1.99, 95% ClI: 1.04-3.80, p < 0.05), parental lifetime anxiety disorder (OR =2.24, 95% CI:
1.19-4.21, p<.05), and lower parental authoritative parenting (OR =0.59, 95% CI: 0.42-0.85,
p <.01) remained significant.

Age 3 Predictors of persisting enuresis through age 9

Among children with a lifetime history of enuresis by age 9 (/7= 52), persisting enuresis by
age 9 was predicted by higher levels of age 3 PAPA child depressive (Remitted Enuresis: M
=3.30, SD = 3.58; Persistent: M=6.50, SD=4.98; OR =1.19; 95% CI: 1.01-1.40, p <.05)
and anxiety symptoms (Remitted: M= 7.39, SD = 5.62; Persistent: M= 13.52, SD=12.88;
OR=1.09; 95% CI: 1.01-1.18, p< 0.05), and poorer functioning on the GAF (Remitted: M=
82.70, SD = 12.52; Persistent: M= 73.08, SD = 15.24; OR =0.95; 95% CI: 0.90-1.00, p <.
05). No other age 3 characteristics included in the present study significantly predicted
persistence by age 9.

Age 9 correlates of remitted enuresis

Table 2 shows associations between a diagnosis of past enuresis and current disorders at age
9, unadjusted, and adjusted for the corresponding age 6 disorder, among children who were
not currently enuretic (n=396). In both the unadjusted and adjusted models, a past diagnosis
of enuresis was significantly associated with ADHD at age 9. Table 2 also shows
associations between a past diagnosis of enuresis and children’s current psychiatric
symptoms at age 9, unadjusted and adjusted for the corresponding age 6-symptom scale. In
unadjusted models, past enuresis was significantly associated with K-SADS current
depression and ADHD symptom scale scores, and maternal and paternal-reported CDI at age
9. All associations remained significant in adjusted models, with the exception of K-SADS
current depression. Past enuresis was also associated with current lower functioning and
higher mean ratings of impairment at age 9, but after controlling for functioning and
impairment at age 6, respectively, neither association remained significant (Table 2).
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Discussion

Using data from a prospective community study of children from ages 3 to 9, we examined
the antecedents, prognostic factors, and psychiatric outcomes of enuresis using a multi-
method, multi-informant design. To our knowledge, this is the first study to examine primary
enuresis in a community sample while also examining a broad set of predictors and
outcomes of enuresis, including demographics, child psychopathology and functioning,
child temperament, family history of psychopathology, and parenting. Enuresis was
relatively common in our sample. We found that early childhood and parental history of
anxiety predicted the development of enuresis, and that greater anxiety and depressive
symptoms and lower levels of functioning at age 3 predicted a more persistent course of
enuresis. Finally, even after remission, children with a history of enuresis exhibited
increased rates of ADHD and elevated levels of ADHD and depressive symptoms.

Consistent with previous studies that have found 3- to 12-month prevalence rates of enuresis
in 6-16-year old children and adolescents to range from 1.8%-4.5% and a much greater risk
of enuresis among boys than girls1~3, 3.2% of children were currently enuretic at age 9 and
males were 2.17 times more likely to have a lifetime diagnosis of enuresis compared to
females. With regards to lifetime prevalence, the rate of enuresis in this study was much
higher than the rates reported in prior studies~3—12.7% of children in our sample had a
lifetime diagnosis of enuresis. As enuresis declines with age, this discrepancy between rates
is likely the result of using multiple assessments with a younger sample of children.

In our sample, primary enuresis exhibited strong links with internalizing psychopathology.
Both a prior anxiety disorder at age 3 and parental history of anxiety disorder as well as low
positive affectivity predicted later enuresis. Moreover, parental anxiety was a unique
predictor of later enuresis in a multivariate model. In addition, at age 9, a remitted lifetime
diagnosis of enuresis predicted greater current K-SADs and parent-reported depressive
symptoms, even after controlling for depressive symptoms at age 6. These results confirm
previous studies finding that internalizing psychopathology and enuresis commonly co-
occur3®, This is the first study, however, to find that internalizing psychopathology both
preceded and succeededthe development of enuresis and suggests that internalizing
problems may both contribute to the development, and be a consequence, of primary
enuresis. Indeed, there is evidence to suggest that anxiety interrupts the acquisition of
coordinated muscle response that could possibly lead to unstable detrusor activity3®.
Consistent with previous studies suggesting that internalizing problems may be a
consequence of enuresis3’, our findings also support the possibility that humiliation and
lowered self-esteem associated with enuresis may create risk for the development of later
depressive symptoms1®. However, as internalizing psychopathology emerges prior to the
development of enuresis, it is likely that preexisting internalizing problems may make an
individual more vulnerable to the distress associated with bedwetting and incontinence,
which together mutually create risk for later depressive symptoms. Alternatively, it is
possible that internalizing problems and enuresis may have a shared vulnerability that is
associated with increased risk for both conditions.
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With regards to externalizing psychopathology, remitted enuresis was associated with
current ADHD and ADHD symptoms at age 9, even after controlling for age 6 ADHD and
ADHD symptoms, respectively. In contrast, ADHD at ages 3 and 6 were not associated with
a lifetime diagnosis of enuresis. This finding is consistent with the possibility that ADHD is
harder to diagnose in early childhood given the limited contexts in which symptoms can be
displayed compared to later childhood, and that many enuretic children may have
unidentified ADHD symptoms during this period. Furthermore, it highlights the possibility
that enuresis may be useful in raising suspicion regarding risk for or presence of
undiagnosed ADHD in young children, as enuretic youth had a threefold greater risk of later
meeting criteria for a diagnosis of ADHD compared to those children without enuresis. It is
unclear whether the association between enuresis and ADHD reflects causal relationships
(e.g. enuresis is caused by the undiagnosed ADHD, such that children get distracted from
going to the bathroom) or whether both outcomes are influenced by a shared vulnerability
that is associated with increased risk for both conditions at different points in
development18. Family studies indicate that ADHD and enuresis are transmitted
independently38. However, other studies indicate that the combination of enuresis and
ADHD shows different neurophysiological, attentional, and clinical correlates compared to
both children with only enuresis or only ADHD, raising the possibility that children who
have both enuresis and ADHD may be an etiologically distinct subgroup®l. Studies aimed at
understanding the relationship between ADHD and enuresis may lead to more effective
treatment for both disorders.

While enuresis has a strong genetic basic, we found evidence to suggest that environmental
influences, like parenting, also a play a role in the emergence of enuresis. In the present
study, low levels of maternal and paternal authoritative parenting at ages 3 also predicted
later enuresis, and in a multivariate model, low authoritative parenting accounted for unique
variance over and above other significant predictors. In the absence of adequate scaffolding,
warmth, encouragement, and firm expectations, children may have more difficulty acquiring
the skills necessary to master toilet training. There is also emerging evidence that the early
caregiving environment can impact brain structure and function. For example, one study
found that parental sensitivity in early childhood is positively associated with markers of
more optimal brain development at age 8, and suggested that stimulation provided by
sensitive caregivers can facilitate increases in brain volume and cortical thickness3?. Thus,
parenting may contribute to the maturational deficits of the central nervous system that have
been postulated to underlie the development of enuresis®40. This also raises the intriguing
possibility that interventions that promote authoritative parenting may reduce children’s risk
of developing enuresis and possibly even the psychopathology that is subsequently
associated with enuresis. It is also possible that the environmental effect of parenting style is
a gene-environment correlation. However, future studies are necessary to evaluate that
possibility.

Enuresis was predicted by lower global functioning at age 3, and even after remission by age
9, enuresis was associated with lower global functioning and greater impairment at age 9.
However, after controlling for baseline functioning and impairment at age 6, this latter
association was no longer significant. These findings indicate that enuretic children are a
lower functioning and more impaired group compared to those children whose enuresis has
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remitted. However, our results also indicate that functional impairment is evident in these
youth even before they are eligible for a diagnosis of enuresis, and that later observations of
impairment reflect earlier difficulty in functioning. Indeed, evidence suggests that enuretic
children are likely to have executive functioning problems*®, which could impact their daily
living. In contrast, after accounting for preexisting impairment, primary enuresis does not
appear to have an additional long-term impact on functioning.

Children whose enuresis continued to persist at the age 9 assessment were more likely to
have had higher levels of depressive and any anxiety symptoms, and lower levels of
functioning at age 3 compared to children whose enuresis had remitted. The presence of
early psychopathology may indicate a more severe and persistent course of enuresis and help
identify which enuretic children may require more intensive treatment. Additionally, as
early-onset psychopathology is associated with increased odds of developing more severe
psychopathology later in development, this suggests that persistent enuresis may identify a
more severe and high-risk subgroup of individuals. Indeed, in one study, children who
continued to wet the bed after the age of 10 years had higher rates later of both externalizing
and internalizing psychopathology compared to children who stopped wetting the bed at a
younger agel.

The current study is not without limitations. First, we did not correct for multiple tests,
although many more associations were significant than would be expected by chance, and
the results were very internally consistent lending confidence in their validity. Second, we
assessed child psychopathology at ages three and nine using different measures (PAPA and
K-SADS), and the concordance between these measures is unknown. Third, the effect size
for low authoritative parenting at age 3 on the emergence of enuresis is relatively small.
However, as enuresis is a complex neuropsychological developmental issue, large effect
sizes would not be expected. Fourth, we did not collect family history of enuresis,
preventing us from disentangling the environmental from the genetic influences on enuresis.
Finally, the sample was largely white and middle class. Future research should extend this
research to more diverse samples.

In summary, the current study is the first study to examine predictors, prognostic factors, and
outcomes of childhood primary enuresis in a longitudinal study of a community sample of
children and their parents. Additionally, we identified a potential treatment target in low
authoritative parenting. The findings underscore the clinical significance of primary enuresis
and demonstrate its strong antecedent and prospective associations with psychopathology;
children with a diagnosis of primary enuresis are likely to already have had lower levels of
functioning and concomitant internalizing problems as early as preschool age, and even after
remission, they are at high risk for ADHD and depressive symptoms. These results
underscore the need to assess psychological problems, particularly internalizing disorders
and ADHD, in children with enuresis and suggest that these children may benefit from
parenting-focused prevention/early intervention.
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Table 1

Bivariate Analyses: Age 3 Predictors of Lifetime Enuresis Diagnosis at Age 9

No Enuresis Diagnosis  Enuresis Diagnosis  Odds Ratio  95% CI

(n=356) (n=52)
Demographic Characteristics
Child mean age: years (SD) 3.50 (0.26) 3.53(0.25) 1.03 .94-1.13
Child sex: male n (%) 181 (50.8%) 36 (69.2%) 217" 1.17-.4.02
Child race/ethnicity: White/non-Hispanic 77 (%) 305 (86.6%) 47 (90.4%) 1.57 .60-4.14
Parental marital status: married 17 (%) 335 (94.1%) 50 (96.2%) 1.57 .36-6.89
Maternal education: college graduate 204 (58.2%) 30 (53.8%) .84 A7-1.50
Paternal education: college graduate 158 (48.6%) 20 (41.7%) .76 41-1.40
Child Psychopathology and Functioning, n (%)
Depressive disorder 7 (%) 5 (1.4%) 1(1.9%) 1.38 .16-12.02
Anxiety disorder n (%) 61 (17.1%) 16 (30.8%0) 215% 1.12-4.12
Attention-deficit/hyperactivity disorder 77 (%) 9 (2.5%) 0 (0%) 0.87 .84-.90
Oppositional defiant disorder 7 (%) 38 (10.7%) 4 (9.5%) .70 .24-2.04
Depressive symptoms (SD) 3.65 (4.17) 4.04 (4.13) 1.02 .96-1.09
Anxiety symptoms (SD) 6.40 (5.77) 8.80 (8.15) 1.067* 1.01-1.10
Attention-deficit/hyperactivity symptoms (SD) 2.78 (2.34) 3.62(2.34) 1.01 .94-1.09
Oppositional defiant symptoms (SD) 2.41(2.82) 3.12 (2.78) 1.08 .99-1.19
GAF (SD) 85.03 (14.09) 79.67 (14.00) 98” .96-1.00
Impairment (SD) 0.78 (1.38) 1.06 (1.48) 1.14 .94-1.37
Child Temperament, mean (SD)
Lab-TAB Positive Affect 1.64 (0.23) 1.56 (0.22) on* .06-.90
Lab-TAB Negative Affect 0.56 (0.26) 0.54 (0.24) 75 24-2.38
Parental Psychopathology, n (%)
Parental lifetime depressive disorder 151 (42.4%) 23 (44.2%) 1.08 .60-1.94
Parental lifetime anxiety disorder 157 (44.1%) 33 (63.5.%) 220% 1.21-4.02
Parental lifetime substance use disorder 182 (51.1%) 30 (57.7%) 1.30 .72-2.35
Maternal Parenting, mean (SD)
Maternal authoritative parenting 61.18 (6.50) 58.80 (7.30) 95% .91-.99
Maternal authoritarian parenting 20.06 (4.30) 20.17 (4.23) 1.01 .94-1.08
Maternal permissive parenting 10.72 (3.27) 10.90 (2.77) 1.02 .93-1.11
Paternal Parenting, mean (SD)
Paternal authoritative parenting 56.65 (8.12) 53.95 (9.53) 96 .93-1.00
Paternal authoritarian parenting 20.64 (4.90) 20.91 (4.56) 1.01 .95-1.08
Paternal permissive parenting 11.12 (2.90) 11.91 (2.85) 1.09f .99-1.19
Note.
*
p<.05;
**p <.01;
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HokA

p<.001.

OR=0dds Ratio; CI=Confidence Interval; GAF = Global Assessment of Functioning; Lab-TAB = Laboratory Temperament Assessment Battery.
Boldface text indicates a statistically significant predictor of lifetime enuresis.
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