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Abstract
Background

Parental mental health conditions have been associated with increased morbidity and use of healthcare services in
offspring. Existing studies have not examined different severities of parental mental health conditions, and the impact of
paternal mental health has been overlooked.

We examined the association between two severities of parental mental health conditions and use of healthcare services for
children during the �rst year of life and explored the impact of both maternal and paternal mental health conditions.

Methods                

This register-based cohort study included all live-born children born in Denmark from 2000-2016. Information on
socioeconomics, diagnoses, drug prescriptions, and healthcare contacts was extracted from nationwide public registries.
Parents were grouped according to severity of mental condition based on the place of treatment of the mental health
condition. Negative binominal regression analyses were performed to estimate the incidence rate ratio (IRR) of contacts to
general practice (GP), out-of-hour medical service, emergency room (ER), and out- and inpatient hospital contacts during the
�rst 12 months of the child’s life.

Results

The analyses included 964395 children. Twenty percent of the mothers and twelve percent of the fathers were identi�ed with
mental health conditions. Paternal mental health conditions were independently associated with increased risk of infant
healthcare contacts (GP IRR 1.05 (CI95% 1.04-1.06) and out-of-hour IRR 1.20 (CI95% 1.18-1.22)). Risks were higher for
maternal mental health conditions (GP IRR 1.18 (CI95% 1.17-1.19) and out-of-hour IRR 1.39 (CI95% 1.37-1.41)). The risks
were even higher if both parents were classi�ed with a mental health condition (GP IRR 1.25 (CI95% 1.23-1.27) and out-of-
hour contacts IRR 1.49 (CI95% 1.45-1.54)), including minor mental health condition (GP IRR 1.22 (CI95% 1.21-1.24) and out-
of-hour IRR 1.37 (CI95% 1.34-1.41)). This pattern was the same for all types of healthcare contacts.

Conclusions

Both maternal and paternal mental health conditions, including minor mental health conditions, were associated with
increased utilization of healthcare services. Focus on both parents’ mental health conditions (even if minor) may be
warranted in service planning. 

Background
Poor parental mental health has been associated with a number of negative short- and long-term consequences for the
health and well-being of a child. These consequences include the increased use of healthcare services [1–11]. Although it is
generally acknowledged that both fathers and mothers in�uence their children’s health and lives[12–16], the father’s role has
rarely been examined. In most studies of child healthcare, the father’s mental health are not included at all [1, 3, 4, 7, 8, 10,
11]. Other studies have analyze father’s mental health only as a control variable for which adjustments are made [2, 6, 17].
The number of adults in the household or adults linked to the child’s record are often considered without taking into account
whether either the mother or father have depression [5, 9]. Thus, the effect of both father mental health and the combined
effect of mother and father mental health has not been assessed. 

Maternal depression based on either diagnoses or self-reported symptoms has been examined extensively and found to be
positively associated with both hospitalization of the child [1, 4–8] and utilization of the emergency department [5, 6, 8, 9].
Moreover, children of mothers with depressive symptoms have been reported to visit general practice (GP) more [2, 3, 5, 6, 9,
10] and have been observed to have an increased risk of injury [11]. Maternal anxiety has also been studied and the �ndings
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have generally been comparable with the �ndings for depression in mothers [11]. Although mental health conditions such as
depression include a wide range of symptoms, severities, and thus disabilities, existing literature does not distinguish
between different severities of studied diagnoses or symptoms. As a result of this, the impact of different degrees of parental
mental health conditions is unknown. This knowledge is needed to prioritize and plan services and interventions for both
children and their parents. Since the GPs in Denmark are gatekeepers treating minor mental health conditions (such as minor
depression or anxiety) and referring moderate to severe mental health conditions (such as severe depression, personality
disorders or schizophrenia) to private psychiatrist or psychiatric hospital, the Danish registers provide the opportunity to
differentiate between the severity of mental health conditions. As mental health conditions tend to be chronic and relapse, we
included registered mental health conditions within �ve years prior to the birth of the child, thus also including mental health
problems during pregnancy. 

Many studies are limited by being cross-sectional [3–5, 7, 18, 19] which has led to concerns about the timing of exposure and
outcome. Studies including self-reported symptoms [4, 7, 8] are limited by recall bias, and a register-based study provides
control of exposure and outcome and ensures health professional evaluation of the mental health problems.  

To address these gaps in existing knowledge, this register-based study aimed to examine the association between two
severities of poor parental mental health and the child’s use of healthcare services during the �rst year of life while exploring
the impact of both maternal and paternal mental health conditions.

Methods
Study design and data sources

We conducted a register-based cohort study using nationwide registers. Data linkages were achieved via the personal identity
number (CPR number) which is assigned to all Danish residents at birth or upon receiving residency in Denmark [20]. Register
keepers at Statistics Denmark carried out data collection and register linkage with all data being anonymized before the
researchers gained access. 

Information about parental diagnoses, birth-related variables of the child as well as both child in- and outpatient hospital
contacts and emergency department (ER) contacts were obtained from The National Patient Register [21]. The diagnoses
were encoded using the International Classi�cation of Diseases, 10th Revision (ICD-10). The Danish Health Service Register
for Primary Care [22] provided information on contacts to GPs as well as contacts to private psychiatrists and psychologists.
Information on reimbursed drug prescriptions was obtained from the Danish National Prescription Registry which uses the
Anatomical Therapeutic Chemical (ATC) Classi�cation System [23]. Data on parity were accessed through the Danish
Medical Birth Register [24] and on deaths through the Danish Death Register. Information on parental highest completed
education was extracted from the Population Education Registry [25], and family income was obtained from the Income
Statistics Register [26]. Date of birth, parental civil status, child gender and information on whether the parents lived both
together and with the child was obtained from the Danish Civil Registration System [20]. The included Danish registers are
generally considered to be high quality with complete long-term follow-up [27]. 

Settings, study population and follow-up

The Danish healthcare system is characterized by free access. Services at general practice (GP) and public hospitals are
funded by the Danish tax system and are free of charge. Additionally, acute medical assistance is only delivered by public
services. GPs serves as gatekeeper for hospitals, and contacts to the hospitals require a referral from a GP. GPs are available
during regular daytime hours. In case of illness outside of normal openings hours, an out-of-hour medical service is
available. 

All live-born children born in Denmark from January 1, 2000 to December 31, 2016 were identi�ed and followed during the
�rst 12 months of their lives. Children were excluded if they died, emigrated during the �rst year of life, or did not live with
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either biological parent after birth. Further, we excluded children of parents that did not live in Denmark at several time point
during the exposure period since exposure information from outside Denmark were not available. 

Parental mental health

Parental mental health was categorized in three sub-categories (no mental health condition, minor and moderate-severe)
using The National Patient Register, The Danish Health Service Register for Primary Care, and the Danish National
Prescription Registry. In Denmark, minor mental health conditions are treated by GPs or psychologists in the primary
healthcare sector and are thus not registered in The National Patient Register [28]. 

GPs serve as gatekeepers in the primary healthcare sector. These professionals refer more severe mental health conditions
for assessment and treatment in the secondary healthcare sector (in- and outpatient wards at the hospitals or private
psychiatrists). Diagnoses are not registered in The Danish Health Service Register for Primary Care; therefore, minor mental
health conditions need to be identi�ed in other ways. Talk therapy, psychometric tests given at GP, and contacts to
psychologist are registered in The Danish Health Service Register for Primary Care and were used to identify minor mental
health conditions. Furthermore, reimbursed prescriptions of antidepressant and anxiolytic medication were used to identify
these conditions. Other psychotropic medication, for example antipsychotics, were not included due to broader indications
such as nausea or analgesics. 

Moderate to severe mental health conditions were identi�ed as contact to a private psychiatrist or a registered psychiatric
diagnosis (ICD-10 F00-99) at a psychiatric hospital. All mental health condition indicators had been measured within �ve
years prior to the birth of the child. A reference group was de�ned as having no mental health-related contacts to GP, no
contacts to psychologist or private psychiatrist, no reimbursed prescriptions of antidepressants or anxiolytic medication, and
no registered psychiatric diagnosis within �ve years before the birth of the child (see Box 1). 

Two groups, minor and moderate-severe mental health conditions, and the unexposed reference group generated a matrix of
exposures for the child due to the combinations of the mother and father in the different groups.
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Box 1. Criteria for exposure. Consensus definition of groups of mental conditions.  

Exposure Specification

At least one criterion fulfilled 

Further criteria

All criteria fulfilled

Healthcare sector

and registry

Minor mental

health

conditions

 

 

Medication - At least 2 prescriptions of: 

- antidepressant medicine (ATC N06AB,

N06AX) 

- anxiolytic (benzodiazepines: ATC N03AE,

N05BA, N05CD, N05CF) 

 

Services at general practice 

- At least two ‘talk therapy’

- At least two psychometric tests

 

Other services

- At least one contact to private psychologist 

No contacts to

psychiatric hospital and

no psychiatric hospital

diagnoses

 

No records of contact to

private psychiatrist

Primary

healthcare sector

 

The Danish

Health Service

Register for

Primary Care

 

Danish National

Prescription

Registry

Moderate to

severe mental

health

conditions

- Any registered psychiatric diagnosis (ICD-10

F00-99) at psychiatric hospital

 

- Mental health conditions treated at private

psychiatrists (including child and adolescent

psychiatrists) 

  Secondary

healthcare sector

 

The National

Patient Register

 

The Danish

Health Service

Register for

Primary Care

Reference

group 

No mental

health

condition

None of above 

- No registrations of psychiatric diagnoses and

no mental health condition-related contacts to

GP, psychologist or private psychiatrist and

- No prescriptions of antidepressants or

anxiolytic drugs

   

Exposure was measured in a period of 5 years before the birth of the child  

Outcomes

All healthcare service contacts made within the �rst year of a child’s life were identi�ed. Vaccinations and routine childcare
visits were not included. Contact to GP daytime or out-of-hour service was de�ned as either consultation, telephone contact,
or physical visit. Due to changes in the delivery of out-of-hours service in the Capital Region of Denmark in 2014, children
from this region were excluded from the out-of-hour service analyses from 2014-2016. An inpatient contact was de�ned as
any admission to hospital, and an outpatient hospital contact as any registered contact to an outpatient unit. Due to changes
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in registration of neonatal outpatient contacts during the study period, only outpatient contacts after the neonatal period (the
�rst 28 days of life) were included. Any registered contact to the emergency department was de�ned as an ER contact. 

Covariates

Covariates, that could potentially confound the association between parental mental health conditions and child use of
healthcare services were identi�ed by reviewing the literature. A directed acyclic graph [29, 30] was constructed to evaluate
the identi�ed covariates (see supplements). The same causal pathways were hypothesized for the different exposures and
outcomes. Except for family income, which was extracted from the calendar year before the child’s birth, all covariates were
extracted at the time of birth. 

Based on the International Standard Classi�cation of Education (ISCED 2011) [31], parental education was grouped
according to highest completed education and divided into three groups: 1) Early childhood education (primary and lower
secondary education (ISCED levels 0-2)); 2) General upper secondary education (high school programs, vocational upper
secondary education, vocational training and education (ISCED 3-4)); and 3) Short-, medium-length or long-length higher
education (�rst-, second- or third-cycle programs, tertiary education, bachelor or equivalent, Master’s or equivalent, Doctoral,
PhD programs or   the equivalent (5-8)).

Family income was de�ned as the equivalated disposable income for the family, which took into account the number of
children and adults in the household. We adjusted for family income, parental age at time of birth of the child and calendar
year using restricted cubic splines with three knots [32]. 

Family type was classi�ed as either living with cohabiting parents or not. 

Parity was divided into two groups according to whether the child was the mother’s �rst child or not.  

Statistics 

Baseline information was analyzed and reported as percentages based on maternal and paternal, respectively, mental health
condition. In the following analyses, the maternal and paternal mental health condition groups were combined and a total of
eight exposure groups and one reference group were generated. The reference group was both the mother and the father with
no mental health condition. The eight exposed groups consisted of the different combinations of the mental health
conditions of the father and/or the mother such as “father and mother minor mental health condition”, “father minor and
mother moderate-severe mental health condition” and so on. 

The number of each type of contacts, person-time in thousands of years and incidence rates were calculated for each
exposure group and the reference group. Negative binomial regression was chosen due to overdispersion in the data. Both
crude and adjusted negative binominal regression analyses were applied to the number of outcome events for each child
during follow-up to estimate the incidence rate ratio (IRR) of experiencing the outcome. The adjusted regression analyses are
complete case analyses.

Siblings appeared in the cohort and should have been treated in the analyses as dependent. A mixed effects model, however,
was not possible to apply to such a large dataset. Instead, we made sensitivity analyses, which only included �rst-born
children of mothers. 

Non-fatal birth defects, prematurity and other signi�cant conditions in early life might necessitate a higher number of
healthcare contacts during the �rst year of life. To examine whether such conditions affected the estimates, a sensitivity
analysis excluding children admitted for at least one week during �rst month of life was performed. Further, to examine
whether the effects might differ over time a sensitivity analysis with different time periods was performed. 

Data was analyzed using Stata SE 15.1. 
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Results
The cohort included 1050385 children. Children were excluded if they died during the �rst year of life, were not living with
either of birth parents after birth, or emigrated during the �rst year of life (0.9%). If parental personal identity number was
missing or if a parent was not living in Denmark during the exposure period, the child was also excluded (7.2%).
Characteristics of the excluded population is presented in the supplements section. In total, 964395 children were included in
the analyses (�gure 1, �ow chart study population).

Educational level for both parents were lower for moderate-severe mental health conditionwhen compared with both the
reference group and minor mental health condition (table 1). Parents with moderate-severe mental health conditions tended
to be younger compared with both minor mental health conditions and the reference group. In 14% of mothers with minor
mental health conditions, the corresponding father was also classi�ed with minor mental health condition (22% in the case
of the fathers). For mothers, 11% and 8% were classi�ed with minor and moderate-severe, respectively, and for the fathers,
the percentages were 8% and 5%, respectively. Number and percentages of mental healthcare service, prescriptions and
diagnoses in the exposure groups are further described in the supplements. 

For all outcomes, children in the exposure groups had higher incidence rates of all types of healthcare contacts than children
of parents in the reference group (table 2). 

Adjusted negative binominal regression analyses (table 3) showed a higher use of healthcare contacts if both parents were
classi�ed with mental health conditions when compared to only one parent with mental health conditions. Crude IRR are
presented in the supplements. 

Notably, there was higher use of healthcare contacts in all categories if both parents were classi�ed with minor mental health
condition (out-of-hour contacts IRR 1.37 (CI95% 1.34-1.41) and ER IRR 1.25 (CI95% 1.17-1.34)) compared to the mother with
minor mental health condition and the father in the reference group (out-of-hour contacts IRR 1.26 (CI95% 1.25-1.28) and ER
IRR 1.14 (CI95% 1.11-1.18)). The incidence rates of out-of-hour, ER, and inpatient and outpatient contacts increased if the
mother was classi�ed with moderate-severe mental health condition compared to minor. For GP contacts, the IRRs did not
differ when comparing maternal minor and moderate-severe mental health condition. The IRR of any of the outcomes did not
differ signi�cantly when comparing the mental health condition of paternal minor and moderate-severe mental health
condition. The exception was for ER contacts when the mother was classi�ed as being reference (minor mental health
condition IRR 1.14 (CI95% 1.10-1.19) and moderate-severe IRR 1.31 (CI95% 1.25-1.38)). 

For most healthcare contacts, IRRs were highest if the mother had a mental health condition. However, IRRs of ER contacts
were similar for maternal and paternal mental health conditions. 

The sensitivity analyses including only �rst-born children (n = 418785) did not change the estimates markedly. Neither did
the sensitivity analyses excluding children with at least one week of admission during the �rst month of life (940397 children
included in the analyses). Results are shown in the supplements. The sensitivity analyses in different time periods showed
no trend nor systematic change of the estimates over time (supplementary table 6). 

Discussion
Both maternal and paternal mental health conditions were independently associated with child use of healthcare services
during the �rst year of life. These associations were also found for minor mental health conditions only handled in primary
care with the risk being higher if both parents had a mental health condition.

Interpretation

A range of factors might explain the association between parental mental health conditions and increased use of healthcare
services in infants. These factors are related to parental healthcare behavior, healthcare service-related factors and the health
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of the child. First, it has been argued that mothers with depression/anxiety are more likely to seek medical care for their
child’s minor injuries [11]. Furthermore, prenatal anxiety was associated with less parenting self-e�cacy [33] and higher
levels of stress [33, 34] which could consequently lead to increasing parental need of medical guidance and assessment. 

Second, health professionals might be more likely to schedule extra contacts for the children of vulnerable parents [35]. In
these cases, increased use of healthcare services might not necessarily be negative. Third, children of parents with poor
mental health might be more likely to have poor health. This has been con�rmed by a recent systematic review and meta-
analysis [16]. A Danish study found a higher use of primary healthcare as well as a higher rate of positive tests (C-reactive
protein, Strep A test, Urinary stix) in children of mothers with depression which could be interpreted as a higher rate of
infectious disease [2].

Mental health conditions of the father appeared to also in�uence the utilization of healthcare services. This was particularly
found to be the case if the mother was also classi�ed as having mental health conditions. Conversely, having one parent
without a mental health condition reduced the impact of a mental health condition in the other parent which illustrates a
possible protective impact of the ‘mentally healthy’ parent.

The risks of GP and inpatient contacts did not differentiate whether the father was classi�ed with minor or moderate-severe
mental health condition and only minor differences were seen for outpatient contacts. This was also the case for maternal
health conditions and GP contacts. These �ndings could indicate that mental vulnerability in general and not severity of the
mental health condition in�uences the use of healthcare services. 

Increased severity of maternal mental health condition raised the risks of most healthcare contacts (out-of-hour, ER, inpatient
and outpatient contacts) which points to the hypothesis that different mechanisms might explain the use of different types
of healthcare services. 

Implications for policy, practice and research

This study showed an association between parentnal mental health condition and the use of healthcare services by a child
younger than 12 months. This highlights the important role of the father’s mental health which is often overlooked in
research [16] and in society generally [36]. 

In Denmark, minor mental health conditions are only handled in primary care and might get less public and political attention
compared to more severe mental illness. This study revealed an association between minor mental health conditions in
parents and increased use of healthcare in infants for all categories of healthcare services. It is noteworthy that the
estimates for some of the outcomes did not differ based on whether either parent was classi�ed with a minor or
moderate/major mental health condition. These �ndings point to a greater need for focus on minor mental health conditions
of both mothers as and fathers in the planning of services in pre- and postnatal care and throughout the �rst year of a child’s
life. 

Although the effects were modest, we �nd our results of public health relevance. As approximately on �fth of this nationally
representative sample was exposed to maternal mental health condition, even a modest increased effect might produce a
high burden at population level and be of public health relevance. 

Further research is needed to explore the mechanisms behind parental mental health conditions and the use of healthcare
services and should examine whether children of parents with mental health conditions have a greater incidence of
morbidities. 

 

Strengths and limitations
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This study has a couple of strengths: 1)The nationwide registries on an entire birth cohort in Denmark allows for powerful
statistical analyses, and 2)the Danish registries are considered valid in terms of completeness, registration processes and
accuracy [21–23, 37]. 

This study also has limitations. There is a risk of misclassi�cation of minor parental mental health conditions as we could
not access diagnoses or indication of prescribed medication, talk therapy or the results of the psychometric tests from The
Danish Health Service Register for Primary Care. Furthermore, we only identi�ed parents with poor mental health who sought
medical care. Thus, parents with poor mental health who had no mental health condition-related contacts to GP, private
psychologist, prescribed antidepressants or anxiolytic drugs or contacts to psychiatrist or psychiatric hospital were
misclassi�ed as being in the reference group. Moreover, parents with a psychiatric disorder who had no records of psychiatric
hospital admission in the �ve years prior to birth of the child were also misclassi�ed as being in the reference group. The
above-mentioned possible misclassi�cations may cause an underestimation of the association between parental mental
health conditions and infant healthcare use. 

The cohort included births over several years and hence included many calendar years in the follow-up period. This led to
many structural changes during the follow-up period e.g. changes of guidelines and procedures of registration. For example
in 2009, the guidelines for the perinatal care in Denmark were updated with recommendations of differentiated care[38]. That
implied new recommendations of level division of the perinatal care and cross-sectional cooperation in order to ensure the
right support and care for the pregnant women regarding obstetric as well as social and mental risk factors. Both exposure
groups, especially minor mental health conditions, were markedly smaller in the �rst years of the study period. These
numbers increased throughout the period of this study (data not shown). This increase was also noted by the Danish Health
Authority that described a three-percentage point increase of the prevalence of poor mental health in Danish adults from
2010-2017[39]. This issue was handled in the analyses by controlling for calendar year and further tested in a sensitivity
analysis with different time periods (supplementary table 6). 

Conclusion
Both maternal and paternal minor as well as moderate/severe mental health conditions were associated with an increased
use of all types of healthcare services for the child during the �rst year of life. The risk was greater if both parents had a
mental health condition. These �ndings point to a greater focus on both parents’ minor mental health conditions in the
planning and delivery of healthcare services.
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CI: Con�dence interval

ER: Emergency room

GP: General practitioner

IRR: Incidence rate ratio
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Table 1. Baseline characteristics for maternal and paternal mental health condition

(minor and moderate-severe) and reference group.   

 Mother  Father

 

Reference group (no mental

health condition)

Minor Moderate-

severe

 Reference group

(no mental health

condition)

Minor Moderate-

severe

Children total N

(%) 773734 (80.2)

111040

(11.4)

79621

(8.3)   843353 (87.4)

72551

(7.5)

48491

(5.0)

Boys,

percentages 51.3 51.4 51.4  51.3 51.3 51.9

Girls,

percentages 48.7 48.6 48.6   48.7 48.7 48.1

Parity, percentages  

First child 42.9 43.4 48.3  43.3 42.4 47.2

Second or more 55.9 55.5 50.4  55.5 56.4 51.5

Missing 1.2 1.0 1.3   1.2 1.2 1.3

Age, percentages              

<25 10.6 10.4 23.1  5.2 4.9 13.4

25-32 50.3 45.5 43.8  38.3 30.8 35.0

>32 39.1 44.0 33.2  54.2 61.6 47.7

Missing 0.0 0.0 0.0   2.4 2.7 3.9

Educational level, percentages  

Low 14.6 17.3 35.8  16.4 22.9 41.0

Medium 38.6 38.0 36.0  47.1 43.5 37.6

High 45.9 44.0 27.3  35.3 32.1 18.3

Missing 0.9 0.6 1.0   1.1 1.5 3.1

Household income, percentages  

Low 32.6 27.8 37.8  31.9 31.5 43.2

Medium 37.4 36.4 28.1  37.5 33.7 23.3

High 19.9 22.0 11.9  20.1 19.6 9.0

Missing 10.1 13.8 22.2   10.4 15.1 24.4

Living with cohabiting parents, percentages  

Yes 94.5 91.3 83.9  94.2 90.0 81.0

No 5.0 8.2 15.4  5.2 9.5 18.3

Missing 0.6 0.5 0.7   0.6 0.5 0.6

Mental health condition of the other parent, percentages     

No mental health 90.1 78.8 74.2  82.6 65.0 61.5
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condition

Minor 6.1 14.4 11.8  10.4 22.1 15.5

Moderate-severe 3.9 6.8 14.0  7.0 12.9 23.0

 

Additional file: Table 2. Number of contacts, person-years per 1000 and incidence rates (95% confidence

interval) for each exposure group.xlsx
 

Table 3. Adjusted IRRs (95% CI) of each outcome for each group of mental health condition.
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Adjusted for calendar year, sex, parental age, parental education, family income, family type and parity.

Complete case analysis based on 84 % of the study population. 

IRR: Incidence rate ratio

CI: Confidence interval

     
Adjusted IRRs (95% CI) of GP contacts daytime for each combination of maternal and paternal mental health

condition

  Mother   
 

 Mental health condition No mental health condition Minor Moderate-severe  

Father No mental health condition Reference 1.17 (1.17 - 1.18) 1.18 (1.17 - 1.19)  

 Minor 1.06 (1.05 - 1.07) 1.22 (1.21 - 1.24) 1.25 (1.23 - 1.27)  

 Moderate-severe 1.05 (1.04 - 1.06) 1.17 (1.15 - 1.19) 1.18 (1.16 - 1.20)  

     
 

Adjusted IRRS (95% CI) of out-of-hour contacts for each combination of maternal and paternal mental health

condition N = 764012 (84%)

  Mother   
 

 Mental health condition No mental health condition Minor Moderate-severe  

Father No mental health condition Reference 1.26 (1.25 - 1.28) 1.39 (1.37 - 1.41)  

 Minor 1.15 (1.14 - 1.17) 1.37 (1.34 - 1.41) 1.49 (1.45 - 1.54)  

 Moderate-severe 1.20 (1.18 - 1.22) 1.36 (1.31 - 1.41) 1.44 (1.40 - 1.49)  

     
 

Adjusted IRRs (95% CI) of ER contacts for each combination of maternal and paternal mental health condition

N = 810478 (84%)

  Mother   
 

 Mental health condition No mental health condition Minor Moderate-severe  

Father No mental health condition Reference 1.14 (1.11 - 1.18) 1.36 (1.31 - 1.41)  

 Minor 1.14 (1.10 - 1.19) 1.25 (1.17 - 1.34) 1.39 (1.27 - 1.52)  

 Moderate-severe 1.31 (1.25 - 1.38) 1.27 (1.15 - 1.41) 1.35 (1.24 - 1.47)  

     
 

Adjusted IRRs (95% CI) of inpatient contacts for each combination of maternal and paternal mental health

condition N = 810478 (84%) 

  Mother   
 

 Mental health condition No mental health condition Minor Moderate-severe  

Father No mental health condition Reference 1.25 (1.24 - 1.27) 1.39 (1.36 - 1.41)  

 Minor 1.11 (1.08 - 1.13) 1.33 (1.29 - 1.37) 1.48 (1.43 - 1.54)  

 Moderate-severe 1.12 (1.10 - 1.15) 1.26 (1.21 - 1.32) 1.41 (1.36 - 1.47)  

     
 

Adjusted IRRs (95% CI) of outpatient contact for each combination of maternal and paternal mental health
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condition  N = 810478 (84%)

  Mother   
 

 Mental health condition No mental health condition Minor Moderate-severe  

Father No mental health condition Reference 1.22 (1.19 - 1.25) 1.29 (1.25 - 1.33)  

 Minor 1.07 (1.04 - 1.11) 1.27 (1.20 - 1.35) 1.59 (1.47 - 1.72)  

 Moderate-severe 1.12 (1.07 - 1.17) 1.21 (1.10 - 1.32) 1.47 (1.36 - 1.59)  

Figures

Figure 1

Flow chart study population
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