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Abstract

Objective: Post-traumatic stress disorder (PTSD), depression and anxiety have all been found in 

parents of PICU survivors. How these research findings translate to actual use of mental health 

services by parents remains unknown.

Design: Retrospective observational cohort study.

Setting: Insurance claims data from 2006-2013 obtained from the IBM® MarketScan® 

Commercial Database.

Patients: Parents of PICU survivors.

Interventions, Measurements, and Main Results: We examined rates of 1) mental health 

diagnoses, 2) outpatient mental health visits, and 3) prescriptions for antidepressants and 

anxiolytics among parents, 6 months before and 6 months after their child’s PICU admission, 

using each parent as their own control. Of the 95,070 parents identified, 9.5% received a new 

mental health diagnosis in the 6 months after their child’s PICU hospitalization, which represented 

a 110% increase from pre-PICU rates. A smaller proportion of parents were given new 
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prescriptions for antidepressants (3.4%) and anxiolytics (3.9%) in the 6 months after their child’s 

PICU hospitalization. Mothers were twice as likely to receive a new mental health diagnosis and 

be taking a new medication than fathers in the post-PICU period. The parental diagnosis of acute 

stress disorder or PTSD increased by 87% from the pre-PICU to the post-PICU period.

Conclusions: After their child’s PICU hospitalization, the proportion of parents with a new 

mental health diagnosis nearly doubled. Mothers were at nearly twice the risk of receiving a new 

mental health diagnosis and receiving a new mental health medication compared to fathers. The 

proportion of parents receiving mental health care is much lower than the proportion reporting 

mental health symptoms in long-term outcomes studies. Whether this indicates a gap in health care 

delivery for parents with mental health symptoms remains unknown.

A child’s critical illness is a stressful event for the entire family, causing significant 

emotional distress among parents and changes to family functioning.[1-3] Even several 

months after their child’s discharge, more than three-quarters of parents of children who 

have been cared for in a pediatric intensive care unit (PICU) continue to experience 

symptoms of post-traumatic stress (PTSS), up to a third of parents meet full criteria for acute 

stress disorder (ASD), and one quarter meet diagnostic criteria for post-traumatic stress 

disorder (PTSD).[4, 5] While these symptoms often improve over time,[6] long-term 

outcomes data indicate that many parents continue to endorse the signs and symptoms of 

PTSS a full 9-12 months after their child’s discharge.[7, 8] Several qualitative studies 

indicate that some parents, siblings and the previously ill child still show symptoms of 

anxiety, stress and sleeping disorders even 1-2 years after the child’s discharge from the 

hospital.[9, 10] In many of these studies, mothers have a greater number and greater severity 

of symptoms compared to fathers.[2, 6, 7]

What remains unclear, however, is to what extent these findings in research settings reflect 

actual mental health care use by parents after their child returns home from a PICU 

admission. Specifically, there are no estimates of how often parents whose children survive 

the PICU receive a new diagnosis of a mental health condition, obtain counseling services, 

and/or use prescription medications to manage mental health symptoms. While studies of 

U.S. disaster survivors indicate that greater symptom severity is associated with higher rates 

of mental health care use in the post-disaster period,[11] studies of parental mental health 

care utilization after their child’s PICU admission has been almost exclusively limited to 

parents of children who died during a PICU stay.[12, 13] How these data might correspond 

to the behavior of parents of PICU survivors remains unknown.

Therefore, we conducted a large-scale epidemiologic analysis of mental health care use 

among parents of children who survived an admission to a U.S. PICU. Our aim was to 

characterize the effects of a PICU hospitalization on parental mental health care use by 

examining pre- and post-hospitalization rates of: 1) diagnoses of ASD and/or PTSD, 

depression, anxiety and other mood disorders by a health care provider in any outpatient 

setting, 2) outpatient visits to any provider using procedural codes for mental health 

counseling, and 3) prescription claims for antidepressants and anxiolytics, using each parent 

as their own control. We hypothesized that parents would have a significantly higher use of 

antidepressants and anxiolytics after their child’s hospitalization compared to prior, and that 
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rates of medication use would be associated with their child’s illness characteristics and 

PICU length of stay.

MATERIALS AND METHODS

Data sources

We used administrative claims data from the IBM® MarketScan® Commercial Database, 

which has been analyzed by our group previously in a separate study.[14] The MarketScan 

database includes claims data from approximately 100 different employer-sponsored 

insurance plans, and includes information from paid insurance claims for inpatient and 

outpatient medical care, home care equipment and pharmacy claims. It also includes de-

identified demographic data about the enrollees, their medical providers, and healthcare 

facilities. An encrypted person identifier allows longitudinal follow-up of enrollees over 

time. Because the MarketScan data contain no patient identifiers, the Washington University 

Human Research Protection Office deemed this study to be non-human subjects research 

and exempt from IRB review.

From the Marketscan data set, we identified 127,324 children (age 18 years old and 

younger) admitted to a U.S. PICU during the years 2006 – 2013. Details of this cohort of 

children including their comorbidities, admission characteristics, and outcome are published 

elsewhere.[14] Unique identifiers connecting each child to their family unit permitted 

linkage of the child’s claim history with that of their parent(s). In order to capture complete 

claims histories, we included all parents whose children survived to hospital discharge and 

had at least 6 months of continuous enrollment both before and after their child’s PICU 

hospitalization.

Outcome measures

Our primary outcome was the rate of parental use of antidepressants or anxiolytics in the 6 

months after their child’s PICU hospitalization, compared to the 6 months prior to their 

child’s PICU admission. We defined prescription use as having at least one outpatient 

pharmacy claim, regardless of prescriber, for a medication in the MarketScan therapeutic 

drug classes of either antidepressants or anxiolytics. Secondary outcomes included new 

diagnoses of ASD and/or PTSD, depression, anxiety, or other mood disorders among 

parents, and parental use of outpatient mental health counseling. We identified codes for 

mental health diagnoses from outpatient appointment claims in any practice environment 

(primary care, specialist, or other provider) using ICD-9-CM diagnosis codes for ASD, 

PTSD, depression, anxiety, and other mood disorders (Appendix A). We defined an 

outpatient mental health visit as a visit with any health care provider who billed the parent’s 

health care insurance using a current procedural terminology (CPT) code for outpatient 

mental health services (Appendix A). We defined ‘new’ presence of each of these outcomes 

as the appropriate code appearing in parental insurance claims data for the first time after 

their child’s discharge from the index PICU hospitalization.

Because we did not expect the likelihood of new antidepressant and/or anxiolytic use to be 

evenly distributed across all parents,[15] we identified several parent subgroups for 
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individual analysis: parents of children with comorbid conditions (compared to those with 

previously healthy children), parents of children with PICU LOS > 7 days (compared to 

those with shorter LOS), and parents of children who survived their ICU admission but later 

died in the 6 months after hospital discharge compared to the remainder of the cohort.

Statistical Methods

Two sample T-tests were used to compare distributions of continuous variables between 

groups. We performed a logistic regression analysis to detect associations between our 

primary outcome and candidate variables of interest, including patient, PICU hospitalization, 

and parent characteristics. To account for similarity among parents in the same household, 

we performed a random effects logistic regression analysis at the family level. Odds ratios, 

with 95% confidence intervals, were calculated from the logistic regression models. All 

analyses were performed using SAS® version 9.4 (SAS Institute Inc., Cary, NC, USA). A p-

value < 0.05 was considered significant.

RESULTS

Parent characteristics prior to PICU hospitalization

Our final dataset consisted of 95,070 parents who met our study inclusion criteria and who 

were identified as a mother or father in the dataset. These parents were in 53,626 unique 

households, and 48,772 (51.3%) were mothers. At the time of their child’s PICU admission, 

mean parental age was 40 years old, with fathers being slightly older than mothers. More 

than half of parents had a child with a pre-existing co-morbidity (Table 1).

Overall, 8.6% (n=8,193) of parents had received a diagnosis of ASD, PTSD, depression, 

anxiety or other mood disorder by a medical provider in the 6 months before their child’s 

PICU admission (Table 2). Very few parents (0.6%, n=602) had claims for outpatient mental 

health visits (Table 2). However, in the 6 months prior to their child’s PICU admission, 

17.6% (n=16,690) of parents filled prescriptions for either an antidepressant or an anxiolytic 

(Table 2). Antidepressant use was more common, with 13% (n=12,320) of parents filling 

prescriptions for antidepressants during this pre-PICU time period, and mothers held twice 

as many prescriptions as fathers (17.8% of mothers vs. 7.9% of fathers, p<0.001). Although 

anxiolytic use was less common than antidepressant use, mothers were again more likely to 

be receiving these medications than fathers (11.2% of mothers vs. 6.5% of fathers, p<0.001). 

Parents of children with a pre-existing comorbidity had slightly higher rates of medication 

use compared to other parents (18.2% vs 16.2% using either antidepressants or anxiolytics 

(p<0.001).

Parental mental health care use after their child’s PICU hospitalization

New prescriptions for antidepressants and anxiolytics—New prescriptions for 

antidepressants were given to 3.4% (n=3,188) of parents in the 6 months after their child’s 

PICU hospitalization (Table 3). Overall, mothers were more than twice as likely to have a 

new claim for antidepressant medications than fathers in the post-discharge period (4.5% of 

mothers vs. 2.1% of fathers, p<0.001; Figure 1). Only 27.2% of parents newly filling 

prescriptions for antidepressants had a formal diagnosis of depression by a medical provider 
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during that same time, although 42.9% were diagnosed with at least one of our mental health 

diagnoses under consideration. The proportion of parents with new claims for 

antidepressants increased as their child’s PICU length of stay increased, particularly for 

mothers (5.8% of mothers whose child had a PICU LOS>7 days vs 4.4% of mothers whose 

child had a PICU LOS=1 day, p<0.001; Figure 2).

New prescriptions for anxiolytics were given to 3.9% (n=3,749) of parents in the 6 months 

after PICU admission (Table 3). Again, mothers were nearly twice as likely as fathers to 

have new prescriptions for anxiolytics (4.9% vs. 2.9%, p<0.001; Figure 1). The proportion 

of mothers with new claims for anxiolytics also increased as their child’s PICU length of 

stay increased, (6.5% of mothers whose child had a PICU LOS>7 days vs 4.7% of mothers 

whose child had a PICU LOS=1 day, p<0.001; Figure 2). Only 22.4% of parents taking 

anxiolytics had a formal diagnosis of an anxiety disorder during this same period, and only 

32.1% were diagnosed with any of our mental health diagnoses under consideration. There 

was a very small, but statistically significant difference in the use of antidepressants and/or 

anxiolytics by parents of children with comorbidities compared to parents of previously 

healthy children (6.7% vs 6.2%, p=0.009).

Mental health diagnoses—In the 6 months post-PICU hospitalization, 9,034 parents 

(9.5%) were newly diagnosed with ASD, PTSD, depression, anxiety, or other mental health 

disorder at least once during an outpatient health care visit (Table 3). Depression and anxiety 

were the most common new diagnoses, found among 2.9% and 2.8% of parents, respectively 

(Table 3). Mothers were twice as likely as fathers to receive a new diagnosis of both 

depression (3.9% of mother vs. 1.9% of fathers, p<0.001) and anxiety (3.7% of mothers vs 

1.9% of fathers, p<0.001; Figure 1). The absolute number of parents diagnosed with ASD 

and/or PTSD was low in the post-PICU period (n=1,601); however, diagnoses for ASD and 

PTSD among parents had the highest proportional increase of any of the mental health 

conditions under investigation (an increase of 87.3%).

Outpatient mental health visits—Only 655 parents (0.7%) had new claims for 

outpatient mental health care visits with a medical provider in the 6 months after their 

child’s discharge from the PICU (Figure 1). Parents with a new diagnosis of ASD/PTSD and 

other mood disorders were more likely to have claims for mental health visits after their 

child’s PICU hospitalization (15.2% and 37.7% of parents with these diagnoses, 

respectively) than parents newly diagnosed with either depression (6.5%) or anxiety (4.3%). 

Less than half of all parents with claims for outpatient mental health visits in the 6 months 

after their child’s PICU hospitalization (47.8%) also had new claims for either an 

antidepressant or anxiolytic during that same time.

Parent subgroup analysis—The majority of parents in the dataset (66.9%) had a child 

admitted to the ICU with at least one underlying co-morbid condition. This parent subgroup 

also had some overlap with the other subgroups, in that their children were more likely to 

have longer ICU lengths of stay (8.8% of children with a comorbidity had an ICU LOS>7 

days, compared to only 3.9% of the children without a comorbidity, p<0.001), and higher 

post-discharge mortality rates (mortality in the 6 months after hospital discharge was 0.7% 

among children with a comorbidity vs 0.2% among previously healthy children, p<0.01). 
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Both parents of children with a comorbidity and parents of children with longer ICU LOS 

had slightly higher rates of new antidepressant and anxiolytic use than their counterparts 

(Figure 2). In all subgroups, mothers had higher rates of antidepressant and anxiolytic use 

than fathers (Figure 2). Parents of children with a comorbidity and parents of children with 

longer ICU LOS also had slightly higher rates of new mental health conditions (9.1% of 

parents of children with a comorbidity vs 7.7% of parents of previously healthy children, 

p<0.001; and 10% among parents of children with ICU LOS > 7 days vs 8.4% among 

parents of children with an ICU for 1 day, p=0.003).

A total of 542 (0.6%) parents had children survive their PICU admission and return home, 

then experienced their child’s death in the 6 months after the PICU hospitalization. This 

group of parents were much more likely to be filling prescriptions for anxiolytics and 

antidepressants than the other parent cohorts (Figure 2). This was again particularly true for 

mothers, who were more than twice as likely as mothers in other cohorts to be using these 

medications (19.4% vs 8.3%, p<0.001). Parents in this group also had the highest rate of 

new mental health diagnoses of any of the other parent cohorts, with 1 in 5 of these parents 

(20.5%) receiving a new mental health diagnosis in the 6 months after their child’s discharge 

from the PICU. This was largely due to high rates of depression among this group of 

parents, who were 3.6 times more likely to receive a new diagnosis of depression compared 

to other parents (10.5% vs 2.9%, p<0.001). This was particularly true for mothers, who were 

twice as likely as fathers to receive a new diagnosis of depression (16.3% of mothers vs 

8.1% of fathers, p<0.001). Parents in this group were also much more likely to be filling 

prescriptions for anxiolytics and antidepressants than the other parent cohorts (Figure 2). 

This was again particularly true for mothers, who were more than twice as likely as mothers 

in other cohorts to be using these medications (19.4% vs 8.3%, p<0.001). Despite the higher 

rates of mental health diagnoses and medication use, very few parents in this group (1.5%) 

had claims for outpatient mental health visits in the 6 months after their child’s PICU 

hospitalization.

Factors associated with new mental health medication use—In multivariate 

mixed regression modeling, several parent factors were found to be associated with an 

increased likelihood of new antidepressant or anxiolytic use, including parental age; being a 

mother; a new diagnosis of depression, anxiety, or acute stress; and having had a child die in 

the 6 months after PICU hospitalization (Tables 4a and 4b). The odds of having a new 

prescription for an antidepressant was 7.6 times higher among parents newly diagnosed with 

depression (Table 3), and the odds of having a new anxiolytic prescription was 7.1 times 

higher among parents newly diagnosed with anxiety (Table 4b). Having a child who died in 

the 6 months after PICU hospitalization also increased the odds of a new prescription for 

both antidepressants and anxiolytics, although this relationship was stronger for anxiolytics. 

For each increase in PICU hospitalization length of stay by 1 day, there was a 1% increase in 

the odds that a parent would have a new prescription for an anxiolytic.

DISCUSSION

In our study of nearly 100,000 U.S. parents of PICU survivors, we found that 9.5% of 

parents received a new diagnosis of ASD, PTSD, depression, anxiety, or other mental health 
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disorder by a health care provider in the 6 months after their child’s PICU hospitalization. 

Using each parent’s mental health care experience in the 6 months prior to their child’s 

PICU stay as the control period, we found that this represented a 110% increase in rates of 

these conditions. Although this was a dramatic increase in mental health diagnoses among 

this group of parents, the absolute rate of these diagnoses was still less than half of what 

would be expected from recent PICU mental health outcomes studies that include parents. 

Our estimates are also lower than national estimates from the U.S. Centers for Disease 

Control and Prevention (CDC), which describe an annual prevalence of major depressive 

episode in 7.2% of U.S. adults and anxiety disorders in 19.1% of U.S. adults, based on self-

report in household surveys (nami.org and nimh.nih.gov, accessed 6/5/2020).

We also found that after their child’s PICU hospitalization, mothers were much more likely 

to be diagnosed with a mental health condition than fathers, and were nearly twice as likely 

to be taking antidepressants or anxiolytics than fathers. Whether this is related to true gender 

differences in the incidence of these conditions, coding bias on the part of health care 

providers, or is related to gender differences in a willingness to use mental health care 

remains unclear. However, these data do align more closely with others’ findings and with 

data from the CDC, which indicate that U.S. women generally have higher rates of 

prescription antidepressant use than men.[16] In fact, several of our findings align with 

recent estimates from the CDC, which indicate that approximately 35% of U.S. adults with a 

major depressive episode do not seek treatment, men are one-third less likely to seek 

treatment than women, and that treatment with medication alone (without mental health 

counseling) is chosen by roughly 6% of patients (nami.org and nimh.nih.gov/health/

statistics, accessed 3/9/2020 and 6/5/2020). That our findings are consistent with known 

trends in U.S. mental health care is perhaps validating, but may also demonstrate where 

there is opportunity for more comprehensive care.

The only parent subgroup that seemed at particularly high risk for new mental health 

diagnoses or medication use were parents of children who died in the 6 months after hospital 

discharge. This is likely not surprising. However, in an absolute sense, the rates of both of 

these outcomes were still fairly low in this high-risk parent group; fewer than 25% of these 

parents had a new mental health diagnosis and fewer than 20% were taking a medication for 

anxiety or depression. Although we found that parents of children with comorbidity and 

longer ICU lengths of stay were more likely to be filling prescriptions for antidepressants 

and anxiolytics than other parents, the overall parental rate of medication use for both of 

these subgroups was under 7%. Previous work has shown that children with longer ICU 

lengths of stay are more likely to have pre-existing comorbid conditions, and children with 

comorbidities are more likely to have multiple hospitalizations in the course of childhood.

[14, 17-19] It is therefore possible that parents in these subgroups did not perceive their 

child’s ICU admission to significantly increase their underlying stress, and it was 

insufficient to generate new parental mental health care use.

Taken together, our data seem to indicate that there is a difference between the frequency 

and severity of psychological symptoms identified in research studies when parents are 

interviewed about their symptoms, and the health care utilization behavior of parents after 

their child’s PICU admission. It’s possible that this indicates resiliency in parents; that 
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although symptoms can be elicited by targeted research questions, the majority of parents do 

not find them sufficiently burdensome to require medical attention. Other possible 

interpretations of our findings are less positive, however, and indicate that there might be 

cultural, financial, or health care access-related barriers to parents receiving the full medical 

attention and support they require after their child’s PICU hospitalization. Since this dataset 

is exclusively comprised of working adults with health insurance, lack of insurance coverage 

is not a possible explanation for low rates of use of these services in this study population. 

And, since we included mental health diagnosis and care codes from any outpatient setting, 

our data is inclusive of care received in formal mental health settings as well as primary care 

offices. However, not all insurance plans cover all forms of mental health care, and many 

adults choose to pay for mental health care out-of-pocket to avoid documentation of mental 

health conditions in their medical record. We certainly understand that there are many 

factors that play into an adult’s ability and/or decision to seek medical care for a mental 

health condition, and many adults who clearly experience and exhibit mental health 

symptoms do not seek formal mental health care.

If our findings do, in fact, represent an important gap between mental health symptoms 

experienced by parents after their child’s ICU admission and the mental health care they 

actually receive, then this is an opportunity for the pediatric critical care community to 

reconsider the importance of standardized mental health screening for parents during and 

after a child’s ICU stay. While U.S. children’s hospitals have historically left parental care in 

the hands of adult providers, it is possible that a holistic approach that normalizes physical 

and mental health care for the entire family as part of the PICU recovery process could 

improve the trajectory of recovery for all family members. Indeed, some pioneering PICU 

follow-up programs have already implemented this model with some success.[20-22]

The size of our study population, its representativeness of the working adult U.S. population 

as a whole, and the duration of pre-PICU and post-discharge observation are important 

strengths of this study and we believe our findings accurately reflect mental health care 

utilization patterns by U.S. parents of PICU survivors. However, patients with commercial 

insurance can make up only half of the PICU population in some U.S. children’s hospitals,

[23] and we acknowledge that parents of children on government insurance plans may have 

very different patterns of health care utilization than the parents included in this study. Many 

PICUs in children’s hospitals have also implemented support groups and provide services by 

licensed social workers, which may fulfill the need for supportive care for some parents of 

PICU patients. The extent to which these decisions affected our findings is not possible to 

quantify in this dataset.

CONCLUSION

Despite evidence that many parents of PICU survivors exhibit the signs and symptoms of 

PTSD and other mental health conditions in research settings, the rates at which parents of 

PICU survivors receive these diagnoses from their medical providers and use mental health 

care is much lower. Whether this indicates a gap in health care delivery for parents with 

mental health symptoms remains unknown.
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Figure 1. New mental health care use by mothers and fathers in the 6 months after their child’s 
discharge from the PICU
In the 6 months post-PICU hospitalization, new prescriptions for antidepressants were given 

to 3.4% of parents and new prescriptions for anxiolytics were given to 3.9% of parents. 

Overall, mothers were twice as likely to have a new claim for these medications than fathers. 

New mental health conditions were diagnosed in 9.5% of parents. Depression and anxiety 

were the most common new diagnoses. Very few parents had new claims for outpatient 

mental health visits in the 6 months after their child’s discharge from the PICU.
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Figure 2. New antidepressant and anxiolytic use by mothers and fathers in subgroup analysis.
In all subgroups, mothers consistently had higher rates of prescription medication use than 

fathers. Parents of children with longer ICU lengths of stay had higher rates of medication 

use than those whose children had short ICU lengths of stay. Rates of prescription 

medication use were highest for parents whose child died in the 6 months after PICU 

hospitalization.
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Table 1.

Demographic characteristics of children and their parents

Characteristic Total

Households, n (%)

 2-parent household 41,339 (77.2)

 Household members (mean) 3.2 (SD 1.2)

Parent age in years, mean (SD) 40.0 (8.0)

Child had any pre-existing co-morbidity, n (%) 63,562 (66.9)

Child's age in years at PICU admission, mean (SD) 9.5 (6.3)

Child's PICU primary diagnosis, n (%)

 Hematology-Oncology 5,585 (4.4)

 Cardiovascular 3,487 (2.7)

 Respiratory 16,794 (13.2)

 Infection 3,650 (2.9)

 Gastrointestinal 4,259 (3.3)

 Neurology 9,352 (7.3)

 Endocrine 7,052 (5.5)

 Congenital 11,080 (8.7)

 Injury 15,849 (12.4)

 Poisoning 6,322 (5.0)

 Other 11,280 (8.9)

Child's PICU admission medical (vs. surgical), n (%) 58,504 (45.9)

Child's PICU LOS in days, mean (SD) 3.2 (5.6)

Child died in 6 months after PICU discharge, n (%) 542 (0.4)

PICU = pediatric intensive care unit; LOS = Length of stay
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