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ABSTRACT
Wille, Alice Marie. Anxiety, Depression, and Perceived Barriers to Adherence among Parents of

Pediatric Transplant Patients. Published Doctor of Philosophy Dissertation, University

of Northern Colorado, 2021.

Before being listed for an organ transplant, pediatric patients and families undergo a
psychosocial pre-transplant evaluation to determine familial strengths and risk factors that may
impact the success of transplant. Adherence is considered to be one of the primary factors in the
survival of the transplanted organ and existing research has suggested a link between parental
functioning and post-transplant adherence. To better understand the relationship between
parental mental health and perceived barriers to adherence, this study examined whether parental
symptoms of anxiety and depression significantly predicted parent and patient perceived barriers
to adherence in the pre-transplant phase (=65 parents and n=55 patients). Results of linear
regression analyses indicated parental depression significantly predicted parent perceived
barriers to adherence. This study underscored the importance of assessing parental depression in
the pre-transplant evaluation and suggested that facilitating interventions to support adherence

and patient and family functioning was important throughout the transplant process.

Keywords: Pediatric Organ Transplant, Pre-transplant Evaluation, Adherence, Parental Anxiety,

Parental Depression, Perceived Barriers
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ABSTRACT
Wille, Alice Marie. Anxiety, Depression, and Perceived Barriers to Adherence among Parents of

Pediatric Transplant Patients. Published Doctor of Philosophy Dissertation, University

of Northern Colorado, 2021.

Before being listed for an organ transplant, pediatric patients and families undergo a
psychosocial pre-transplant evaluation to determine familial strengths and risk factors that may
impact the success of transplant. Adherence is considered to be one of the primary factors in the
survival of the transplanted organ and existing research has suggested a link between parental
functioning and post-transplant adherence. To better understand the relationship between
parental mental health and perceived barriers to adherence, this study examined whether parental
symptoms of anxiety and depression significantly predicted parent and patient perceived barriers
to adherence in the pre-transplant phase (=65 parents and n=55 patients). Results of linear
regression analyses indicated parental depression significantly predicted parent perceived
barriers to adherence. This study underscored the importance of assessing parental depression in
the pre-transplant evaluation and suggested that facilitating interventions to support adherence

and patient and family functioning was important throughout the transplant process.
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Parental Depression, Perceived Barriers
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CHAPTER I
INTRODUCTION

Currently, more than 115,000 individuals in the United States are waiting for an organ
transplant (United Network for Organ Sharing [UNOS], 2019a) including over 2,000 children
who are on the national transplant waiting list (U.S. Government Information on Organ Donation
and Transplantation, 2018). Before being listed to receive an organ, pediatric patients and their
parents undergo a comprehensive pre-transplant evaluation to determine listing eligibility and
identify risk factors that might impact transplant success including psychosocial factors. Two
major psychosocial factors include patient and family social emotional functioning and
adherence to the medical regimen. In fact, psychosocial functioning is related to health and
medical outcomes post-transplant including number of hospitalizations, discharge from
hospitalization readiness, and adherence (Cousino et al., 2017; Lefkowitz et al., 2014; Soliday et
al., 2001). Adherence is considered to be one of the primary factors in the survival of the
transplanted organ (Fisher et al., 2011; Killian et al., 2018; Shellmer et al., 2011). Based on the
shortage of viable organs, transplant teams want to be sure each transplant patient has the highest
possibility for success. This effort includes focusing on both medical outcomes including
adherence and organ survival as well as long-term quality of life and psychosocial functioning
for patients and families.

Since January 1988, over 50,000 children have received an organ transplant (UNOS,
2019a) and as medical advancements in immunosuppressant medication and techniques for

transplant have improved, transplant medical teams are focusing on long-term psychosocial



outcomes for patients including social emotional functioning and adherence to medical treatment
(Yazigi, 2017). As the focus shifts to long-term quality of life for transplant patients and
families, it is important to continue learning about family functioning and identify caregivers
who might need enhanced support because child development, wellbeing, and adherence are
directly related to parent functioning (Kaller et al., 2014). Furthermore, parental psychosocial
risks have been related to increased risk of hospitalization and even organ rejection (Stone et al.,
20006).

As expected, learning a child requires an organ transplant is extremely stressful for
parents. Existing studies have shown increased stress and symptoms of depression among
transplant patients and families throughout the transplant process (Cousino et al., 2017).
Research has mainly focused on pediatric patients following organ transplant rather than during
the pre-transplant phase when the child is sick and undergoing an evaluation for organ listing or
when the child is listed but still awaiting an organ. According to LoBiondo-Wood et al. (2000)
and specific to the pre-transplant period, “The issues of long waiting periods for scarce organs,
financial burdens, chronic healthcare needs of the child, and stress on siblings and families
related to the needs of a chronically ill child all weigh on the family and its resources” (p. 81).
During the pre-transplant evaluation and while waiting for the team to determine the patient’s
candidacy for transplant (until the patient is placed on the waiting list), parents typically
experience anxiety and stress. Furthermore, when an organ match is made, the call to alert
parents that their child will be transplanted shortly might come at any time and parents might
experience elevated worry as they wait to be notified (Stuber, 2010).

Although we know the pre-transplant period is especially stressful, a paucity of research

has examined the mental health and psychosocial functioning of parents and patients, specifically



rates of depression and anxiety. Additionally, due to increased caregiver demands following
transplant (Fedewa & Oberst, 1996), the pre-transplant period could be a critical intervention
time for parents to receive support before the post-transplant medical care demands (e.g.,
increased medication administration, frequent medical appointments) intensify. Studies of family
and parent functioning in the pre-transplant phase have generally demonstrated elevated stress
(Zelikovsky et al., 2007), which has been related to poorer family functioning/adaptation and
symptoms of depression (LoBiondo-Wood et al., 2000). Parents of pediatric transplant patients
might also experience elevated symptoms of post-traumatic stress disorder (PTSD; Farley et al.,
2007; Kaller et al., 2014). Studies estimated that up to 40% of parents of pediatric heart
transplant patients experienced symptoms of PTSD (Farley et al., 2007). Furthermore, poorer
family functioning could impact child health outcomes among transplant patients (Lefkowitz et
al., 2014; Soliday et al., 2001).

The majority of family functioning studies were within specific organ types (i.e., liver,
kidney, heart) instead of across organs. Based on the impact of parental and familial functioning
on child health (Letkowitz et al., 2014; Soliday et al., 2001), it was important to continue
research to expand our understanding of parent and family functioning across organ types.
Further, there was a gap in the literature in terms of understanding parental stress in the pre-
transplant phase. Better understanding of the psychosocial functioning of parents of pediatric
patients awaiting listing for a life-saving organ could better inform intervention efforts to support
families and improve long-term health and quality of life outcomes for pediatric transplant
patients. Therefore, it was critical to investigate the psychosocial functioning of parents and
patients undergoing pre-transplant evaluation. In addition to parental psychosocial functioning

and stress, parental supervision of adherence also impacts post-transplant success.



Although transplant is considered to be the standard care for patients with organ failure
(Simons et al., 2010), transplant is a treatment option—not a cure (McCormick-King et al.,
2014). Throughout the transplant process, adherence to medical treatment is extremely important
and extends far beyond the transplant surgery (Fisher et al., 2011). In fact, “Strict adherence to
complex medical regimens is a daily and lifelong responsibility for these patients” (Simons et al.,
2010, p. 1038). Adherence is defined as the extent to which a patient complies with the agreed
upon treatment recommendations from their medical providers (DeGeest & Sabaté, 2003). For
pediatric transplant patients, adherence includes taking the correct doses of medication on time
for the full duration of the prescription, attending appointments, completing lab visits, following
nutritional and exercise plans, and communicating with the medical team (Steinberg et al., 2018).
Furthermore, the immunosuppressant medication regimen is demanding including twice-daily
medications at exactly the same time and spaced 12 hours apart (e.g., 7:00 a.m. and 7:00 p.m.).

Parents are considered responsible for their child’s adherence (Steinberg et al., 2018) and
consequences for non-adherence are severe including hospitalization, organ dysfunction and
rejection, and even death (Falkenstein et al., 2004). Family functioning has been specifically
related to adherence (Foulkes et al., 1993; Gerson et al., 2004; Guilfoyle et al., 2011) and barriers
to adherence are found to be relatively stable over time (Lee et al., 2014). Commonly recognized
barriers to adherence include difficulties with ingestion of medicine, cognitive challenges of
patients, defiance and behavior issues, poor family cohesion and parental stress, and teens having
too much responsibility with not enough parental supervision (Lee et al., 2014). Furthermore,
elevated parental stress and negative parent-child interactions are also related to poorer

adherence (Gerson et al., 2004).



Adolescents are considered to be at high risk for non-adherence among pediatric patients
(Dobbels et al., 2005) with non-adherence rates estimated at 40% (Dobbels et al., 2010). Known
barriers to adherence for adolescents include executive functioning difficulties including
forgetfulness, difficulties with ingestion of medicine, defiance and behavior issues, and
inadequate parental supervision (Gutiérrez-Colina et al., 2015; Lee et al., 2014; Mehta et al.,
2017). Additionally, internalizing symptoms in adolescents have been associated with non-
adherence after organ transplant (Fredericks et al., 2007; Maikranz et al., 2006; McCormick-
King et al., 2014). Poorer family functioning has also been related to increased medications and
hospitalization (Soliday et al., 2001).

Existing research highlighted the relationship between perceived barriers to adherence
and actual adherence outcomes over time including morbidity and mortality (Simons et al.,
2010). Higher levels of family functioning and flexibility were related to fewer perceived
barriers to adherence (Guilfoyle et al., 2011). Additionally, perceived barriers to adherence
mediated the relationship between internalizing symptoms and missed medication doses, such
that adolescents with high internalizing symptoms and more perceived barriers to adherence
missed more doses (McCormick-King et al., 2014).

Parents of pediatric transplant patients tend to experience high rates of stress and
symptoms of depression and PTSD (Farley et al., 2007; Kaller et al., 2014). Although the
majority of research examined parental functioning post-transplant, the pre-transplant phase
when a child is sick and awaiting an organ might be especially difficult for parents (LoBiondo-
Wood et al., 2000). Internalizing symptoms and poor family functioning impacted adherence
(Fredericks et al., 2007; Gerson et al., 2004; Guilfoyle et al., 2011; Maikranz et al., 2006;

McCormick-King et al., 2014), which is a major factor in child health post-transplant (Fisher et



al., 2011; Killian et al., 2018; Shellmer et al., 2011). Additionally, maternal perceptions of family
functioning predicted non-adherence (Kraenbring et al., 2019), suggesting a relationship between
parental perceived functioning and adherence.

However, the specific relationship between parental symptoms of depression and anxiety
and the perceived barriers to adherence among parents and patients during the pre-transplant
phase was less well known. As parents are considered ultimately responsible for their child’s
adherence and with the immense impact of adherence on the survival of the transplanted organ
and child, it was important to investigate the association between parental symptoms of anxiety
and depression and perceived of barriers to adherence, especially during the pre-transplant phase
when parents and patients might be experiencing elevated stress. Investigations on these topics
across organ types (heart, liver, and kidney) have not been conducted. Perceptions of barriers to
adherence were measured for both parents and patients to determine if parental symptoms of
anxiety and depression impacted a parent’s own perceptions of barriers to adherence as well as a
patient’s perceptions of barriers to adherence.

Theoretical Framework

There were two guiding theories for this study: the health belief model (Rosenstock,
1974) and the diathesis stress model (Burke & Elliott, 1999). The health belief model addresses a
patient’s perceptions about their health and specific disease severity/susceptibility and their
perceptions about the benefits, potential risks, and barriers to their medical regimens influence
adherence (Chisholm, 2002). As applied specifically to adherence for pediatric transplant
patients, the health belief model emphasized the importance of understanding patient and parent
knowledge of transplant and importance of associated treatment and care, motivation for

transplant and adherence with treatment, barriers associated with adherence, and perceived



ability to engage in treatment as prescribed. Therefore, examining perceptions of adherence
barriers was an important component of assessing potential risks to treatment compliance before
transplant.

Parents experiencing elevated symptoms of anxiety and depression might understand the
importance of adherence to medical treatment but the barriers to adherence might seem even
greater and more overwhelming because of their symptoms. According to the diathesis stress
model of psychopathology (Burke & Elliott, 1999), individuals have unique diatheses or
vulnerabilities including genetic, biological, and environmental factors. When an individual
experiences a stressor, their diatheses are activated and psychopathology might be expressed.
Specific to pediatric illness, the model included the impact of illness in addition to the person’s
diatheses and stressors (Burke & Elliott, 1999). As applied to parents of pediatric transplant
patients, this model predicted that individual parental vulnerabilities, their child’s illness, and the
stress of undergoing the transplant process might increase their likelihood of having symptoms
of depression and anxiety. These symptoms might interfere with parental motivation and
magnify their perceptions of the scale of barriers to adherence. Barriers to adherence have been
linked to actual adherence (Simons et al., 2010), which directly impacts pediatric health
outcomes (Fisher et al., 2011). Therefore, it could be hypothesized that parent and patient beliefs
about treatment and their perceptions of barriers impacted adherence to treatment and pediatric
health outcomes; however, an examination of pediatric health outcomes was beyond the scope of
this study. This study specifically examined the relationship between parental anxiety and
depression (expression of psychopathology) and beliefs about treatment and perceived barriers to
adherence. Figure 1 is the author’s conceptualization of the integration of the health belief model

and the diathesis stress model of psychopathology.



Figure 1

Integration of the Health Belief Model and the Diathesis Stress Model of Psychopathology
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Purpose of the Study

Given the importance of parent and patient mental health and future adherence to post-
transplant success and quality of life, it was important to better understand how parental
depression and anxiety might affect their beliefs about perceived barriers in their treatment.
Therefore, the purpose of this study was to examine parental rates of self-reported anxiety and
depression to determine whether parental mental health was significantly related to perceived
barriers to adherence at pre-transplant. The relationships between parent and adolescent
perspectives on perceived barriers were compared along with the relationship between
adolescent perceived barriers and parent mental health.

Specifically, this study explored parent self-report of anxiety and depressive symptoms as
measured by the Beck Depression Inventory, Second Edition (BDI-II; Beck et al., 1996) and the
Beck Anxiety Inventory (BAI; Beck & Steer, 1993) of parents of children awaiting organ

transplant. Additionally, this study examined the perceived barriers to adherence as measured by



the Parent Medication Barriers Scale (PMBS; Simons & Blount, 2007) and the Adolescent
Medication Barriers Scale (AMBS; Simons et al., 2010). This study examined if parental
symptoms of anxiety (BAI) and depression (BDI-II) predicted perceived barriers to adherence
(as measured by the PMBS and AMBS) for both parents and patients in the pre-transplant stage.
Need for the Study

Based on existing research, parents of pediatric transplant patients indicated more
symptoms of anxiety and depression than the general population (Cousino et al., 2017). This
emphasized the importance of psychosocial screening for families of pediatric transplant patients
to identify parents who might need additional support during the stressful process of transplant.
Early detection of mental health or difficulties with adherence would allow families to be
connected to therapeutic services or engage in behavioral change and contracting to improve
adherence before they received a transplant. Parents are often invested in having their child listed
for transplant and might be more likely to engage in services contingent on transplant listing.
Psychosocial interventions implemented before transplant would allow for the best post-
transplant medical outcomes possible, reducing the likelihood of rejection episodes, graft failure,
and even death due to poor adherence as well as maximizing psychosocial functioning and well-
being of the patient and family. Psychosocial functioning and wellbeing of patients also include
school re-integration, attendance, and participation, which could be impacted by parental
functioning and perceived barriers to adherence. Poor adherence could lead to increased
hospitalizations and other negative medical outcomes (Fisher et al., 2011) resulting in patients
missing school and educational opportunities.

School is an instrumental part of a patient’s life and close communication and planning

among the parent, medical team, and school could ensure that patients are supported as they re-
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integrate into school including adherence to their medical regimen throughout the school day
(Weil et al., 2006). Beginning in the pre-transplant phase, re-entry planning should include
assessing psychosocial functioning, establishing communication between the school and
transplant psychology team, implementing identified services, and developing a plan for post-
transplant return (Weil et al., 2006).

Due to regular contact with families, school personnel could also be instrumental in
alerting the medical team about social emotional or adherence concerns, facilitating early access
to intervention (Weil et al., 2006). Patients with poorer adherence are more likely to experience
additional medical issues and hospitalizations, resulting in more missed days of school and
poorer educational outcomes. Learning more about risk factors that interfere with school
attendance and performance could ultimately contribute to educational planning for pediatric
transplant patients to maximize their educational success (Gilmour et al., 2010).

Research Design

This study used a linear regression design for 65 parent and 55 patient participants
enrolled in the transplant program at a major children’s hospital and in the pre-transplant phase.
The independent variables were parent’s self-report ratings of anxiety (BAI; Beck & Steer, 1993)
and depression (BDI-II; Beck et al., 1996) symptoms and any significant covariates. The
dependent variables were parental perceived barriers to adherence (PMBS; Simons & Blount,
2007) and patient (adolescent) perceived barriers to adherence (AMBS; Simons et al., 2010).
Potential threats to validity included demographic covariates such as gender, majority/minority
status, socioeconomic status (insurance type), and organ type. These variables were entered into

the correlation matrix but did not significantly correlate with the dependent variables. Therefore,
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they were not included in the regression models. All assumptions related to conducting a
regression were tested.
The following research questions guided this study:

Ql Do self-reported levels of anxiety (BAI) among parents of adolescents waiting for
transplant predict parental perceived barriers to adherence (PMBS)?

Q2 Do self-reported levels of anxiety (BAI) among parents of adolescents waiting for
transplant predict patient perceived barriers to adherence (AMBS)?

Q3 Do self-reported levels of depression (BDI-II) among parents of adolescents
waiting for transplant predict parental perceived barriers to adherence (PMBS)?

Q4 Do self-reported levels of parental depression (BDI-II) among parents of
adolescents waiting for transplant predict patient perceived barriers to adherence
(AMBS)?
Delimitations
As this study focused on a very specific group comprised of pediatric transplant patients
and parents, results were not generalizable to the general population. Furthermore, all
participants were drawn from the same hospital population, which limited the representativeness
of the findings. It was important to note this transplant department is renowned for their highly
specialized expertise and draws families seeking pediatric organ transplant within a large seven-
state regional area as it is the only pediatric transplant center in the region. Although all families
in the pre-transplant process were given psychosocial measures to complete, not all returned
them. It was possible that parents who experienced higher levels of anxiety and depression did
not complete the psychology measures or might have responded to the questionnaires in a
manner that minimized their true symptoms. Additionally, social desirability bias might have
impacted parental reports of their own symptoms. For example, if parents feared their own

symptoms might hinder their child’s transplant listing, they might not have reported the full

extent of mental health symptoms in an effort to make a good impression with the multi-
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disciplinary team. Thus, this sample might have under-represented their symptoms. At the same
time, it was noted that the BAI (Beck & Steer, 1993) and BDI-II (Beck et al., 1996) measures
had not specifically been normed or studied for parents of children preparing for transplant.
Therefore, it was difficult to determine what was within normal limits for adults who were in this
very stressful life situation. Since caring for a child with medical conditions who needs a
transplant could be extremely stressful, parents might have been experiencing more symptoms of
anxiety or depression as compared to a typical parent/adult.
Definition of Terms
Adherence. The extent to which a patient complied with the agreed upon treatment
recommendations from their medical providers including taking the correct doses of
medication on time for the full duration of the prescription, attending appointments,
completing lab visits, following nutritional and exercise plans, and communicating with
the medical team (DeGeest & Sabaté, 2003). For pediatric patients, parents were
considered responsible for their child’s adherence until they were older adolescents or
young adults who demonstrated the capacity for independence in this domain.
Adolescent Medication Barriers Scale. A self-report measure of 17 items that examined
perceived barriers to adherence on a 5-point Likert scale from strongly disagree to
strongly agree. The subscales on the AMBS included disease frustration/adolescent
issues (e.g., concerns about taking medication at school), regimen adaptation/cognitive
(e.g., forgetfulness; unorganized), and ingestion issues (e.g., side effects; difficulty
swallowing; Simons et al., 2010).
Barriers to adherence. This broad term referred to any factors that interfered with adherence.

Common barriers to adherence for pediatric transplant patients included forgetfulness,
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frustration with disease, ingestion issues (i.e., difficulty swallowing), and low parental
supervision (Simons & Blount, 2007).

Beck Anxiety Inventory. A self-report measure of 21 items that measured symptoms of anxiety.
Items on the BAI included cognitive symptoms of anxiety (i.e., nervous, fear of losing
control, fear of worst happening, feeling scared) and somatic symptoms of anxiety (i.e.,
numbness, tingling, feeling hot, wobbliness in legs, shaky/unsteady; Beck & Steer, 1993).

Beck Depression Inventory, Second Edition. A self-report measure of 21 items that measured
symptoms of depression (Beck et al., 1996). Items on the BDI-II were aligned with the
Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-1V;
American Psychiatric Association, 1994) diagnosis of depression and included sadness,
pessimism, past failure, loss of pleasure, guilty feelings, punishment feelings, self-dislike,
self-criticalness, suicidal thoughts or wishes, crying, agitation, loss of interest,
indecisiveness, sense of worthlessness, loss of energy, changes in sleeping patterns,
irritability, change in appetite, concentration difficulty, tiredness or fatigue, and loss of
interest in intimacy (Beck et al., 1996).

Cognitive barriers to adherence. Difficulties associated with taking medication including
difficulty with remembering, organization and planning; might be associated with overall
cognitive function or executive function abilities.

Deceased organ donation. The surgical procedure of removing an organ from a deceased
individual and placing it in another living individual (UNOS, 2019b).

Diathesis stress model of psychopathology. Theory that stated that individuals have unique
diatheses or vulnerabilities including genetic, biological, and environmental factors.

When an individual experienced a stressor, their diatheses were activated and
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psychopathology might be expressed. Specific to pediatric illness, the model included the
impact of illness in addition to the person’s diatheses and stressors (Burke & Elliott,
1999).

Health belief model. Theory that asserted a patient’s perceptions about their health and specific
disease severity/susceptibility and their perceptions about the benefits, potential risks, and
barriers to their medical regimens influenced adherence (Chisholm, 2002).

Ingestion barriers to adherence. Difficulties associated with taking medication including
difficulty swallowing and vomiting.

Immunosuppressant medication. Medication that targets T cells, B cells, and plasma cells, co-
stimulatory signals, and antibodies to prevent the transplanted organ from being attacked
and rejected by the recipient’s body (Hartono et al., 2013). Strict adherence to
immunosuppressant medication is critical to the survival of the transplanted organ and
patient following transplant (Shellmer et al., 2011). These medications are taken twice
daily, exactly 12 hours apart, to maintain consistent levels of the medication in the blood
to prevent rejection of the organ.

Live organ donation. The surgical procedure of removing an organ (usually one of two
functioning kidneys or part of a liver) from a healthy, living individual and placing it in
another individual (UNOS, 2019c).

Organ Procurement and Transplantation Network (OPTN). The system for organ
procurement, donation, and transplant under the U.S. Department of Health and Human
Services (Committee on Hospital Care, Section on Surgery, and Section on Critical Care,

2010).
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Organ transplant. The surgical procedure when an organ is removed from one individual and
placed in the body of another individual (Cleveland Clinic, 2019). Commonly
transplanted organs include the heart, liver, kidney, and pancreas (Cleveland Clinic,
2019).

Parent Medication Barriers Scale. A self-report measure of 16 items that examined perceived
barriers to adherence on a 5-point Likert scale from strongly disagree to strongly agree
(Simons et al., 2010). The subscales on the PMBS included disease frustration/adolescent
issues (e.g., concerns about taking medication at school), regimen adaptation/cognitive
(e.g., forgetfulness; unorganized), ingestion issues (e.g., side effects; difficulty
swallowing), and parent reminders (e.g., parent reminding child to take medication)
(Simons et al., 2010).

Psychological pre-transplant evaluation. An assessment of the patient and family by the
transplant psychology team that generally included domains of knowledge and
motivation for transplant, risk factors for non-adherence, patient and parent psychiatric
history, substance use history, family functioning, financial resources, and relationship
with the medical team. The evaluation was required before the patient could be listed for
an organ.

United Network for Organ Sharing. The non-profit organization that manages the waitlists for
those awaiting deceased organ transplant (Committee on Hospital Care, Section on

Surgery, and Section on Critical Care, 2010).
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CHAPTER 1II
REVIEW OF THE LITERATURE

The first human organ to be successfully transplanted was a kidney in 1954. Then, in
1967, a liver was successfully transplanted, followed by a heart in 1981 (UNOS, 2019a). With
the development and increased accessibility of effective immunosuppressant medications,
transplants became a more acceptable and viable treatment to save patients’ lives and increased
their longevity and quality of life (Stuber, 2010). Organ transplant is now considered to be
standard treatment for end-stage organ diseases (Killian et al., 2018). However, organ transplant
does not cure patients. Patients spend the rest of their lives following a complex regimen of
medications that maximizes the likelihood that their transplanted organ remains healthy (Killian
et al., 2018). In many ways, transplant is considered to be trading one illness (organ failure) for
another (post-transplant care; Children’s Hospital Colorado, 2019; McCormick-King et al.,
2014).

Currently, of the approximate 100,000 individuals waiting for transplant, 2-3% are
children (Committee on Hospital Care, Section on Surgery, and Section on Critical Care, 2010).
The majority of pediatric patients are awaiting a liver or kidney transplant (Committee on
Hospital Care, Section on Surgery, and Section on Critical Care, 2010). The OTPN (2020) is the
system for procurement, donation, and transplant under the U.S. Department of Health and
Human Services (Committee on Hospital Care, Section on Surgery, and Section on Critical Care,
2010). The United Network for Organ Sharing (2019a) is the non-profit that manages the

waitlists for those awaiting deceased organ transplant (Committee on Hospital Care, Section on
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Surgery, and Section on Critical Care, 2010). Although pediatric patients are given priority
considerations, individuals could be on the waitlist for days to years based on the quantity of
organs available (Committee on Hospital Care, Section on Surgery, and Section on Critical Care,
2010). Matches are made based on a variety of factors including blood type, organ size, and
geographic location (UNOS, 2019a). Medical urgency is also taken into account for matching
organs (UNOS, 2019a). Individuals might also undergo a live organ donation if they are able to
find a living donor who undergoes a separate comprehensive evaluation as well (UNOS, 2019c).

As might be expected, the survival rates vary by organ type and life expectancy after
transplant. Generally, the survival rates after one year are generally strong with a one-year
survival rate for pediatric heart transplant estimated to be between 82-90%, 81-87% for pediatric
liver transplant, and 92-94% for pediatric kidney transplant (Stuber, 2010). By five years post-
transplant, these survival rates drop substantially and are estimated to be between 68-75% for
pediatric heart transplant, 67-75% for pediatric liver transplant, and 82-100% for pediatric
kidney transplant (Stuber, 2010).

These data showed that kidneys were the most successfully transplanted organ. In
addition to having the highest survival rates post-transplant, kidneys are paired organs and
humans can survive with just one (Stuber, 2010). Therefore, patients have more options for live
donation from family members and deceased donor organs could be given to two recipients,
decreasing the waitlist (Stuber, 2010). Furthermore, patients awaiting kidney transplant could
receive dialysis as a means to sustain the functioning of their kidneys until a viable organ could
be located (Stuber, 2010). Although dialysis certainly extends patient’s lives and reduces the
urgency of transplant for survival, it requires time, resources, and has negative long-term health

impacts on patients.
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Both the liver and heart are considered to be more urgent transplants as there are no
functional alternatives, such as dialysis, to sustain the individual (Stuber, 2010). Although there
are some options for medical devices to circulate blood throughout the body for some patients
(e.g., ventricular assist device), the mortality rate of pediatric patients on the waiting list for heart
transplant is estimated at 17-23% and varies by patient age and diagnosis requiring transplant
(Thrush & Hoffman, 2014). Infants are considered to be the highest risk group for mortality pre-
transplant (Thrush & Hoffman, 2014) but have the best long-term survival outcomes post-
transplant (Dipchand, 2018). Parents are typically made aware of the morbidity and mortality
statistics at the pre-transplant evaluation, further exacerbating stress and worry about their child.
Whether a parent of an infant or an adolescent waiting for transplant, the process of transplant
creates unique psychosocial challenges for the parents of these children.

Pediatric Pre-Transplant Evaluation

Before being listed for an organ, pediatric patients and families undergo an extensive pre-
transplant evaluation including appointments with the entire medical team consisting of the
transplant surgeon, organ-specific physician (i.e., nephrologist, hepatologist, or cardiologist),
transplant nurse coordinator, pharmacist, social worker, psychologist, anesthesiologist, dietician,
financial coordinator, and other sub-specialty providers (Olbrisch et al., 2002). This evaluation
process is required for patients and parents before organ listing by UNOS, the organization that
manages the waitlists for deceased organs (Letkowitz et al., 2014). During the evaluation,
transplant psychologists complete an interview with the family to gather information about the
patient and family members regarding demographics, transplant knowledge and skills, social and
educational history, developmental history, substance use, and psychiatric history. Although

evaluations vary across hospitals, Lefkowitz et al. (2014) identified the most commonly
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investigated psychosocial domains in the pre-transplant evaluation as adherence (as measured
through examination of labs, medical charts, and patient/parent self-report) and barriers to
adherence, knowledge and responsibility, parent and patient disease adjustment and functioning,
and intellectual and cognitive functioning.

According to Annunziato et al. (2010), “The primary objectives of a pre-transplant
psychosocial assessment are to identify risk factors for difficulty adjusting post-transplant as well
as behaviors that may compromise transplantation outcomes” (p. 565). Commonly assessed risk
factors include knowledge and motivation, adherence, psychiatric and substance use history,
familial and social support, financial resources, and relationship with the medical team
(Annunziato et al., 2010). Familial psychosocial risk and protective factors are especially
important considerations for transplant success (Letkowitz et al., 2014). During the pre-
transplant evaluation, commonly assessed familial factors include the level of family conflict and
cohesion, communication style, parent-child relationship, parental functioning, and coping styles
(Lefkowitz et al., 2014). Transplant psychology teams gather information through clinical
interviews and validated psychological assessment measures to better understand and identify the
family’s strengths and weaknesses.

Based on the severity of the presenting risk factors, the team might recommend
therapeutic services or behavior contracting before the patient is listed for transplant. In addition
to the interview, pediatric patients and families also complete standard psychology measures of
patient and parental mental health, substance use, coping skills, family relationships, and
potential barriers to adherence. The pre-transplant evaluation is extremely important but could
also be very stressful for families. The full multi-disciplinary evaluation determines whether the

child is eligible for organ listing and transplant, which is often a life-saving procedure. In fact,
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the time before receiving a life-saving organ is often the most stressful time for families because
they are not sure whether their child will be listed (Anthony et al., 2014). Candidacy is
determined by all specialty providers’ evaluations and recommendations including medical and
psychosocial candidacy.

Psychosocial functioning during the period between learning a child needs a transplant
and being approved for listing might be especially difficult due to the immense stress and burden
of illness families face (LoBiondo-Wood et al., 2000). However, only eight studies were found
that examined the psychosocial functioning of parents in the pre-transplant phase and four of
these were conducted in the 1990s (Cousino et al., 2017).

Parent functioning in the pre-transplant phase is generally marked by elevated stress
(Rodrigue et al., 1996; Suddaby et al., 1997; Tarbell & Kosmach, 1998; Zelikovsky et al., 2007),
which has been related to poorer family functioning/adaptation and symptoms of depression
(LoBiondo-Wood et al., 2000). For example, Suddaby et al. (1997) found 77% of parents in their
sample were experiencing moderate stress pre-transplant. Although their perception of their
child’s health status was not significantly related to stress, negative perspectives of transplant
were related to increased stress (Suddaby et al., 1997). Similarly, Tarbell and Kosmach (1998)
reported that 51% of parents in their sample had clinically significant distress and found greater
family conflict was associated with increased distress. Although all studies tended to find higher
levels of stress in parents at the pre-transplant stage, some indicated greater maternal stress
(Rodrigue et al., 1996; Simons et al., 2007), and another indicated greater paternal stress (Tarbell
& Kosmach, 1998). One of the more recent studies indicated the pre-transplant stress in parents
of pediatric transplant patients might be so severe that it is similar to symptoms of PTSD as

compared to other pediatric chronic illness groups (Ingerski et al., 2010).
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Adding onto these early findings regarding elevated stress pre-transplant, Zelikovsky et
al. (2007) found lower family income, increased stress, and avoidant coping strategies (i.e.,
denial, distraction) predicted maternal depression. Increased stress also predicted depression for
fathers while paternal use of adaptive coping (i.e., problem solving, seeking support) was related
to lower depression (Zelikovsky et al., 2007). These findings expanded those of LoBiondo-Wood
et al. (2000) who also examined family stress, coping, social support, and adaptation of mothers
during the pre-transplant period. Their sample included 29 mothers of patients who were
evaluated for liver transplants (LoBiondo-Wood et al., 2000). As expected, higher family stress,
perceived stress, and fewer coping skills were related to poorer adaptation. Additionally, higher
depression and anger was significantly related to poorer adaptation (LoBiondo-Wood et al.,
2000).

Without intervention, identified psychosocial risk pre-transplant persists and has been
shown to impact post-transplant health outcomes (Stone et al., 2006). For example, Stone et al.
(2006) grouped parents of pediatric transplant patients into at-risk or control categories using a
psychosocial risk inventory during their pre-transplant evaluations. They found that after the
initial six months post-transplant, the group of patients with parents who had psychosocial risk
factors were 3.4 times more likely to experience organ rejection and 3.1 times more likely to be
hospitalized than the control group (Stone et al., 2006). The negative impacts of hospitalization
and potential organ rejection are severe and emphasize the importance of preventive work to
avoid these outcomes. Pre-transplant assessment and identification of family risks could facilitate
early intervention to improve functioning and prevent negative child health outcomes.

Furthermore, with medical advancements in the transplant field, the focus has shifted to

promoting overall health and wellbeing of patients and families (Yazigi, 2017). Early
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identification and intervention in the pre-transplant phase could improve quality of life outcomes
for patients and families by facilitating supports throughout the transplant process. In fact, much
of the existing psychosocial pediatric transplant research focused on quality of life of pediatric
patients and families following transplant and provided a background for understanding the
unique psychosocial functioning of pediatric transplant patients and families.

Pediatric Transplant Patient Health-Related
Quality of Life

Quality of life is a multi-dimensional construct that encompasses the perception of
positive and negative components of an individual’s life (Centers for Disease Control and
Prevention [CDC], 2018). Health-related quality of life is specific to the subjective positive and
negative aspects of life impacting an individual’s health (CDC, 2018). For pediatric patients,
health related quality of life includes physical, emotional, social, and academic functioning
(Varni, 2019), which could be significantly impacted by medical treatment, parental functioning,
adherence, and perceived of barriers to adherence.

Overall, studies found pediatric transplant patients had lower quality of life as compared
to the healthy population (Alonso et al., 2013; DeBolt et al., 1995; Haavisto et al., 2013; Sanchez
et al., 2010; Uzark et al., 2012) and comparable quality of life to other pediatric chronic illness
populations (DeBolt et al., 1995; Diseth et al., 2011; Sanchez et al., 2010; Splinter et al., 2016).
Some of the specific quality of life concerns for patients included fatigue, body image, school re-
integration, and relationships with others (Anthony et al., 2010).

Within the realm of social and emotional quality of life, researchers have specifically
examined the psychosocial functioning of pediatric transplant patients. Existing research with
pediatric transplant patients found elevated symptoms of anxiety, depression, and adjustment

disorders (Cousino et al., 2018; Falger et al., 2008; Fukunishi & Kudo, 1995; Olbrisch et al.,
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2002) as well as other behavioral and emotional concerns (Adebéck et al., 2003; DeMaso et al.,
2004; Diseth et al., 2011; Wray & Radley-Smith, 2006). Specifically, children who have
received transplants might experience increased behavioral difficulties associated with sleep
issues including hyperactivity, inattention, impulsivity, and organizational difficulties (Andersen
et al., 2014; Douglas et al., 1998).

Poor parental psychosocial functioning negatively impacts patient quality of life and
contributes to increased health risks for patients (Cousino et al., 2017). Additionally, poor
adherence contributes to increased hospitalizations and adverse health outcomes (Fisher et al.,
2011), directly impacting patient and parent quality of life. In addition to impacted quality of life,
parents of pediatric transplant patients experience increased levels of stress, anxiety, depression,
and post-traumatic stress disorder (PTSD; Farley et al., 2007; Kaller et al., 2014).

Parental Symptoms of Anxiety, Depression, and
Post-traumatic Stress Disorder

Overall, existing research on the psychosocial functioning of parents of pediatric
transplant patients found elevated stress (Kaller et al., 2014) as well as symptoms of anxiety,
depression, and PTSD (Farley et al., 2007). Recently, it was found that up to 30% of parents of
pediatric heart patients had elevated psychosocial risk (Cousino et al., 2018). Limited research
exists examining the psychosocial functioning of parents of pediatric transplant patients
(Cousino et al., 2018), although the majority of studies thus far have demonstrated that family
stress and burden persisted without supports. In fact, Cousino et al. (2017) emphasized the
importance of considering family functioning in pre- and post-transplant interventions because of
the association between adaptive family relationships and health-related factors of pediatric

transplant patients (Cousino et al., 2017).
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Most research specific to psychosocial functioning in parents of pediatric transplant
focused on the post-transplant period. However, information drawn from these studies still
provided valuable insights into the functioning of parents and highlighted the importance of
continuing to investigate parental functioning throughout the entire transplant process,
particularly in the pre-transplant phase. This area of research has been ongoing for 30 years and
clearly linked the role of stress in parents of pediatric transplant and post-transplant outcomes.

Some of the earliest work by Uzark and Crowley (1989) showed parents of pediatric
heart transplant patients experienced elevated stress regarding their child’s future wellbeing, role
in their family, social isolation, and finances, which in turn impacted child distress (Uzark &
Crowley, 1989). Since then, researchers in this field expanded their questions to include more
severe psychopathology symptoms. In a study of parents of heart transplant patients, almost 40%
of parents were experiencing moderately severe to severe stress symptoms and reported high
illness-related parenting stress (Farley et al., 2007). Furthermore, 10 of the parents met DSM-IV
(American Psychiatric Association, 1994) criteria for PTSD (Farley et al., 2007). Similarly,
Young et al. (2003) also found elevated rates of PTSD in their sample of 170 caregivers of
pediatric transplant patients. A qualitative study by Green et al. (2009) found that following their
child’s heart transplant, parents reported feeling constantly responsible, worried, and they needed
to continually cope with life. It is possible that this state of ongoing heightened worry and
anxiety began to develop into more intense symptoms consistent with a trauma-related disorder.
On the positive side, parents also reported feeling blessed (Young et al., 2003).

In addition to elevated stress, symptoms of anxiety, depression, and PTSD, parents
reported experiencing increased family burden throughout the transplant process (Cousino et al.,

2017). Pediatric transplant families had significantly more financial stress, difficulty with coping,
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and finding sibling care (Kaller et al., 2014). Additionally, a younger age of the patient, a more
severe medical condition, and increased financial loss were related to an even greater negative
impact on families. These findings emphasized the value in assessing and providing appropriate
supports to parents and patients throughout transplant to promote positive long-term functioning
of patients and families (Kaller et al., 2014).

Given the potentially high rates of stress and unique experiences of pediatric transplant
parents, research on the psychological function of parents of pediatric transplant patients is
extremely important, particularly in the pre-transplant phase where the research is limited.
Learning more about psychosocial functioning of parents in the pre-transplant phase might give
providers guidance on how to facilitate early intervention, support parents in using coping skills,
and improve family and child health outcomes.

Parental Coping

In addition to providing insight into the stress and psychosocial functioning of parents of
pediatric transplant patients, research examined coping strategies. Although the studies were
dated, they provided information about parental coping strategies and framed the importance of
providers supporting parents in using these skills. Often, parents of patients with pediatric illness
do not take time for self-care or relaxation due to their immense caregiving burdens. It could be
hypothesized that during the pre-transplant phase, this pattern might be especially true because
parents are waiting for notification that their child is listed and then matched to an organ.
However, more research is needed to understand the psychosocial functioning of parents as they
await transplant for their child.

Parents reported utilizing social support, reframing, and mobilizing their families to

accept help as methods for coping with the extreme stress (Suddaby et al., 1997). Another
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strategy was use of religion or spiritual support (Douglas et al., 1998; Uzark & Crowley, 1989).
Mothers were more likely than fathers to endorse engagement as a coping strategy and perceived
that social support and engagement were significantly associated with less distress (Simons et al.,
2007). For both mothers and fathers, disengagement has been related to increased distress
(Simons et al., 2007) and reframing has been recognized as significantly associated with
decreased stress (Suddaby et al., 1997).

However, findings also indicated that parent’s use of coping strategies significantly
decreased over a three-month period (Suddaby et al., 1997), suggesting parents might need
support from providers in applying and maintaining their coping strategies. Additionally, parents
who perceived greater caregiving burdens spent less time participating in their friendships and
other social relationships (Kikuchi et al., 2015). This made sense given the immense need for
caregiver involvement and dedication (Kikuchi et al., 2015). However, if parents used social
relationships as a coping tool, isolation from friends might negatively affect parental functioning
(Kikuchi et al., 2015).

Difficulty coping was found to directly impact family readiness for their child to
discharge from the hospital (Lerret & Weiss, 2011; Lerret et al., 2015). Therefore, assessment,
care coordination, and support for parents were imperative to decrease risks following transplant
(Lerret et al., 2015). Essentially, if providers could effectively assess parental psychosocial
functioning and intervene in the pre-transplant phase, it might reduce potential risks and facilitate
the child’s health and recovery.

Parent Perceptions of Pediatric Symptoms
If parents are experiencing elevated levels of stress, they might perceive their child’s

functioning more poorly. For example, Falger et al. (2008) found that although patients
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themselves indicated relatively normal quality of life following transplant, their parents indicated
they perceived greater impairments in their child’s quality of life as well as elevated parental
internalizing symptoms (i.e., anxiety, depression, withdrawal). Furthermore, if parents perceived
their child to be more vulnerable or susceptible to illness or death, they were more likely to
perceive poorer family functioning and poorer quality of life (Mavis et al., 2015). These findings
were consistent with the health belief model that illustrated the relationship between parental
perceptions and beliefs about their child’s medical care, perceptions of barriers and adherence
behaviors, and the importance of learning more about parent and patient perceptions of barriers
to adherence.

Health Belief Model

The health belief model is a phenomenologically oriented model that asserts a patient’s
beliefs about their health and treatment significantly influence their adherence and cooperation
with treatment (Chisholm, 2002). In addition to patient perceptions, beliefs and treatment
preferences, patient knowledge, experiences, social interactions, and demographic characteristics
influence their health decisions and treatment adherence, which impact short and long-term
health (Chisholm, 2002).

Public health and social psychology researchers developed the health belief model in the
1950s with a goal to understand individual perceptions and motivation to obtain preventive
treatments (Rosenstock, 1974). In its original form, the theory stated that for individuals to
engage in preventive treatments, they needed to perceive they were susceptible to the disease;
that if affected, it would negatively impact their lives; and that preventing the disease was

beneficial (Rosenstock, 1974).
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Since its development, the health belief model has been widely used as a guiding theory
in health behavior research and interventions (Champion & Skinner, 2008). The dimensions of
the health belief model include perceptions of susceptibility, severity, benefits, and barriers (Janz
& Becker, 1984). Essentially,

if individuals regard themselves as susceptible to a condition, believe that

condition would have potentially serious consequences, believe that a course of

action available to them would be beneficial in reducing either their susceptibility

to or severity of the condition, and believe the anticipated benefits of taking action

outweigh the barriers to (or costs of) action, they are likely to take action that they

believe will reduce their risks. (Champion & Skinner, 2008, p. 47)

Perceived susceptibility and severity are considered to be knowledge-based dimensions
and perceived benefits and barriers are considered to be motivating dimensions (Janz & Becker,
1984; Rosenstock, 1974). In their analysis of 46 studies, Janz and Becker (1984) concluded
perceived barriers (the perception of the cost of doing the prescribed treatment) were the most
impactful/powerful dimensions. More recently, perceived self-efficacy has been recognized as
another possible dimension of the model (Champion & Skinner, 2008).

As applied specifically to adherence for pediatric transplant patients, the health belief
model emphasizes the importance of understanding patient and parent knowledge of transplant
and importance of associated treatment and care, motivation for transplant and adherence to
treatment, barriers associated with adherence, and perceived ability to engage in treatment as
prescribed. Given the high levels of stress associated with pediatric transplant, it is likely

symptoms of anxiety and depression interfered with motivation and adherence behaviors.
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Diathesis Stress Model of Psychopathology

The diathesis stress model of psychopathology was originally developed in the 1960s to
explain the expression of schizophrenia and has since expanded to other diagnoses (Zuckerman
& Riskind, 2000). Essentially, the model emphasizes that individuals have different dispositional
vulnerabilities that make them susceptible to psychopathology when faced with a stressful life
event (Zuckerman & Riskind, 2000). The first component of the model, the diathesis or
vulnerabilities, includes genetic, biological, and social factors such as attribution style, self-
esteem, locus of control, social skills, attachment, family history of psychopathology, and
genetic dispositions (Burke & Elliott, 1999). The second part of the model is characterized by
stressors that activate the diatheses and facilitate the expression of psychopathology (Zuckerman
& Riskind, 2000). When individuals experience high stressors, their diatheses are activated,
which might result in symptoms of anxiety, depression, or other disorders (Zuckerman &
Riskind, 2000).

Specific to pediatric chronic illness, psychopathology is thought to be the outcome of the
interaction among pre-existing vulnerabilities, illness, and environmental stressors (Burke &
Elliott, 1999). The child’s illness could be conceptualized as contributing to the parents’
vulnerabilities or as the stressors precipitating psychopathology (Burke & Elliott, 1999). As
applied to parents of pediatric transplant patients, this could indicate that individual parental
vulnerabilities, their child’s illness, and the stress of undergoing the transplant process might
increase their likelihood of having symptoms of depression and anxiety.

Although limited research existed on parental mental health symptoms as related to
adherence and the relationship between anxiety and adherence was less clear, research

demonstrated that patients experiencing symptoms of depression were three times more likely to
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Figure 5

Parent Self-Reported Symptoms of Depression by Severity and Organ Type

Perceived barriers to adherence were highest among liver transplant parents and patients.
However, it is important to note the small sample size was a limitation of this finding. Heart and
kidney patients and parents endorsed similar mean barriers to the overall population. Figures 6
and 7 provide information about perceived barriers to adherence across organ types for both

patients and parents.
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Figure 6
Parent Perceived Barriers to Adherence by Clinical Threshold by Organ Type

Parent Perceived Barriers to Adherence
by Clinical Threshold

Percentage of Parents Reporting
Barriers to Adherence Below/Above Clinical Threshhold

No Risk for Adherence Indicated P ial Risk for Adl Indicated

Organ Type
mHeart  Kidney wmLiver



68

Figure 7

Patient Perceived Barriers to Adherence by Clinical Threshold by Organ Type
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Conclusion

In summary, the majority of parents reported minimal symptoms of anxiety and
depression. Over half of both parents and patients indicated significant risk for non-adherence
with the number of endorsed barriers exceeding the clinical cut-off. Demographic variables of
gender, race, ethnicity, and insurance type were not significantly correlated to parental anxiety or
depression or parent or patient perceived barriers to adherence.

The regression analyses indicated parental anxiety did not significantly predict parent or
patient perceived barriers to adherence. However, parental depression significantly predicated
parental perceived barriers to adherence and accounted for 10% of the variance. The regression

analysis of parental depression and patient perceived barriers approached significance but did not
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meet the level defined by the Bonferroni correction. A post-hoc analysis by organ type indicated
parents of heart patients reported experiencing the most anxiety symptoms and liver parents and

patients had the highest percentages of potential risk for non-adherence.
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CHAPTER V
DISCUSSION

Since 1988, approximately 55,500 children have received an organ transplant (OPTN,
2020). The pre-transplant and transplant process represents an incredibly stressful time for
families. Although the organ holds promise for a new life, it comes with a rigorous, lifelong
follow-up medical regimen that families must adhere to for the transplant to be successful.
Mental health, such as anxiety and depression, likely impact adherence to this treatment regimen.
This study examined symptoms of anxiety and depression in parents of pediatric transplant
patients in the pre-transplant phase and their perceived barriers to adherence. The purpose of the
study was to determine whether parental symptoms of anxiety and depression significantly
predicted parent and patient perceived barriers to adherence.

Overview of Results

Among participants, parents who indicated high levels of depression also endorsed
greater levels of perceived barriers to adherence. In fact, parental symptoms of depression
significantly predicted 10% of the variance in parent perceived barriers to adherence, which was
associated with a medium effect size. This was the first study to specifically examine the
predictive relationship of parental depression on perceived barriers to adherence in the pediatric
transplant population. The results indicated that even at pre-transplant, parental depression
predicted adherence to the rigorous pre-transplant medical regimen and post-transplant follow-up
care critical to the success of the transplant. These findings were consistent with those in related

literature, which indicated depression was a strong mediator between hope and illness-related
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uncertainty and adherence among kidney and liver transplant families post-transplant (Maikranz
et al., 2007) and poorer maternal perceptions of family functioning were related to non-
adherence (Kraenbring et al., 2019).

In the current study, there was a trend toward parental depression significantly predicting
patient perceived barriers but due to the Bonferroni correction, this was not a significant
relationship. However, this relationship was established in other studies and populations. For
example, children with cystic fibrosis whose parents reported higher levels of depression
demonstrated poorer adherence to pancreatic enzymes (Barker & Quittner, 2016). Overall, these
findings indicated depression was not only impactful on parent’s own perceptions of their
adherence but also might affect their child’s perceptions of barriers to their critical medical care.

Surprisingly, in this study, anxiety in parents was not related to perceived barriers to
adherence in parents or patients. Previous research demonstrated mixed findings with some
supporting the relationship among patient internalizing symptoms, psychological distress, and
treatment adherence (McCormick-King et al., 2014; Penkower et al., 2003). Other studies
suggested anxiety might actually facilitate adherence. For example, kidney and liver patients
with the highest reported anxiety had the most stable adherence over time (Wu et al., 2010). In
the greater pediatric illness population, patient and caregiver asthma-related anxiety was also
associated with symptom management and prevention (Bruzzese et al., 2016). Overall, the
existing pediatric transplant research was limited and it was difficult to know whether, or if, pre-
transplant parental anxiety was predictive of perceived barriers to adherence.

Although only depression predicted more perceived barriers to adherence, large numbers
of both parents and patients reported levels of perceived barriers to adherence that were in the at-

risk range. More than half of parents and patients in this study indicated perceived barriers to
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adherence above the clinical threshold for risk for non-adherence. Previous research found
common barriers to adherence that often impacted families included cognitive, ingestion,
behavioral, and familial issues (Lee et al., 2014). Specific to adolescent patients, executive
functioning (e.g., forgetfulness, poor planning) and having too much responsibility with
inadequate supervision were particularly relevant barriers (Gutiérrez-Colina et al., 2015; Lee et
al., 2014; Mehta et al., 2017). In this study, a review of responses between parents and patients
revealed they shared many of the same perceived barriers and most of these included ingestion
aspects of adhering to the medical regimen. Adolescents also perceived the social stigma of
taking medication as a potential barrier, while parents focused on their responsibility for
maintaining adherence. Without intervention, the number and type of barriers to adherence
generally remained consistent over time (Lee et al., 2014). The high levels of clinically
significant barriers to adherence in this study were concerning for nonadherence and associated
negative graft outcomes including rejection and organ failure.

Although not a formal research question, it was expected that demographic variables
among parents of pediatric patients would be important to control (e.g., race, ethnicity, gender,
insurance type) in statistical models. However, none of the demographic factors were
significantly related to the outcome variables, which was somewhat surprising. Other studies
found relationships among race, ethnicity, socioeconomic status, insurance type, and non-
adherence (Killian et al., 2018). For example, living in a single parent household, using public
insurance, having lower socioeconomic status, and being male and African American have been
associated predictors of non-adherence in previous work (Killian et al., 2018). However, findings
were mixed and other studies have not found relationships among race, ethnicity, and adherence

(Killian et al., 2018). In this study, 72.3% of participants identified both as White and Not
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Hispanic/Latino. No African American patients participated in this study. It was possible the
limited diversity in this sample impacted the non-significant racial and ethnic differences.
Finally, although certainly limited by the small sample sizes, some differences were
noted across organ type. For example, parents of children receiving a heart transplant reported
the highest mean and severity of anxiety. This finding was congruent with previous research
supporting higher ratings of anxiety among parents of heart patients when compared across
organ types (Wille et al., 2019). The relatively higher rates of anxiety might be due to the high
acuity and urgency of heart transplants and the lack of alternative medical treatments to circulate
blood through the body. Additionally, the mortality rate for pediatric heart awaiting transplant
was 17-23% (Thrush & Hoffman, 2014). These unique vulnerabilities of pediatric heart
transplant patients might have contributed to parents’ elevated levels of anxiety as compared to
other organ types like kidney who might have other treatment options like dialysis and live organ
donation. Another notable difference was liver transplant patients and their parents endorsed
significant barriers to adherence with 75% of parents and 87.5% of patients endorsing barriers
beyond the clinical cutoff or threshold for risk of non-adherence. Of the eight liver transplant
patients, seven experienced complex medical regimens, an extended chronic disease progression,
and long-standing challenges with adherence even before starting the transplant process. Diverse
disease progressions prior to needing a transplant and various end-stage organ disease
presentations across patients could complicate pre-transplant research (Eaton et al., 2017). These
findings were also limited by the small sample size of only 16 heart parents/patients and eight
liver parents/patients. Nonetheless, these were intriguing preliminary findings and further
consideration for organ specific and child disease factors (i.e., disease acuity, progression, and

complexity) is warranted.
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Clinical Implications

With medical advances and improved survival rates, medical teams have begun to focus
on quality of life and adjustment of pediatric transplant families (Eaton et al., 2017). Pediatric
psychologists are an integral part of the multidisciplinary medical team and provide evidence-
based psychosocial assessment and intervention to families in the pre-, peri-, and post-transplant
periods to promote coping and adjustment, psychosocial functioning, health-related quality of
life, and adherence (Eaton et al., 2017). Integrating psychologists into multidisciplinary clinic
visits allows psychologists to monitor and support patient and family functioning over time.
During the pre-transplant phase, pediatric psychologists participate in the pre-transplant
evaluation to inform recommendations that maximize the likelihood of transplant success
(Annunziato et al., 2010). Following transplant, pediatric psychologists often provide brief
evidence-based and family-based interventions to address patient and family well-being and
mental health, adherence, and transition to adult care (Amatya et al., in press). Common pediatric
transplant behavioral health referral concerns include anxiety, depression, and behavioral issues
(Thomson et al., 2018).

In the pre-transplant phase, pediatric psychologists participate in pre-transplant
psychosocial evaluations that help to inform intervention recommendations and referrals as well
as address parental and patient concerns regarding long-term adherence (Annunziato et al.,
2010). Psychological services in the pre-transplant evaluation could help determine risk and
protective factors that might impact child health, treatment success, and organ outcomes.
Pediatric pre-transplant evaluations specifically include evaluation of psychosocial functioning

of both parents and patients because psychiatric symptoms and poor functioning are considered
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risk factors for non-adherence and adverse medical outcomes (Fung & Shaw, 2008; Lefkowitz et
al., 2014).

In this study, the majority of parents endorsed minimal levels of depression pre-
transplant; however, parental depression was still predictive of perceived barriers to adherence.
This suggested that even low levels of pre-transplant depressive symptoms might result in poorer
adherence. Clinically, the predictive impact of parental depression on perceived barriers to
adherence is understandable. Symptoms of depression include pervasive hopelessness,
worthlessness, and difficulty feeling motivated. Within the context of their child’s adherence, a
parent with symptoms of depression might perceive more barriers to their child’s care and feel
overwhelmed by their responsibility to facilitate and oversee adherence, thus warranting
intervention.

Following the pre-transplant evaluation, pediatric psychologists on the transplant medical
team could continue to monitor and assess symptoms during the patient’s multidisciplinary
clinics. Multidisciplinary team care that provides patients with access to integrated psychological
services has many benefits for patient health. For example, in one analysis of heart transplant
care across 11 countries and 36 sites, centers with multidisciplinary care demonstrated improved
chronic illness management (Cajita et al., 2017). Pediatric patients with kidney disease receiving
multidisciplinary clinical care had better medical outcomes than patients seen in general/standard
care clinics (Ajarmeh et al., 2012; Menon et al., 2009). Patients and families who might not
otherwise access services could be seen by psychologists during clinic visits for continued
monitoring and brief interventions (Amatya et al., in press).

Brief evidence-based interventions to improve psychosocial functioning could include

mindfulness, parent management training, solution-focused strategies, psychoeducation, skill
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building, family cognitive behavioral therapy, and behavioral family systems therapy (Amatya et
al., in press; Kazak et al., 2017; Mullins et al., 2014). Specifically, problem solving therapy has
demonstrated improvements in parenting behavior and parent mental health, and cognitive
behavioral therapy that included parents resulted in improved disease-related symptoms of
patients (Eccleston et al., 2015; Law et al., 2019).

Assessing and supporting patient’s readiness to transition to adult care starting in pre-
adolescence is another critical contribution of pediatric psychologists (Amatya et al., in press;
Annunziato et al., 2014). As adolescent patients transition to adult care, they become responsible
for understanding and describing their medical care, managing their own appointments and
medications, and navigating their care, including adherence, independently (Annunziato et al.,
2014; Fredericks & Lopez, 2013). Considering that transition generally occurs in adolescence,
which is the highest risk age group for non-adherence, understanding family risk factors and
perceived barriers to adherence is critical in facilitating a scaffolded plan for a patient to
gradually become more autonomous in their medical care (Fredericks & Lopez, 2013). Although
at varying points in readiness to transition, more than half of patients in this study perceived
barriers to adherence above the clinical threshold/cutoff for risk for potential non-adherence,
suggesting barriers should be an important consideration throughout transition readiness
assessment and planning.

In addition to providing brief interventions and supporting adolescent transitions to adult
care, pediatric psychologists might facilitate family-based interventions including parent support
groups to promote family functioning, adherence, and parent mental health. Considering the high
levels of stress associated with having a child who needs a transplant (Cousino et al., 2017,

Zelikovsky et al., 2007) but overall low levels of anxiety and depression found in this study,
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support groups might be beneficial to parents of patients. Overall, coping strategies,
engagements, and social support have been linked to decreased parental distress (Simons et al.,
2007) and parent groups could provide support for adjustment, coping, and connection. Studies
have also begun to explore the feasibility and effectiveness of online focus group interventions
for pediatric families to build knowledge and provide targeted support (Boateng & Nelson,
2016). Overall, telehealth and phone-based interventions have been increasing for pediatric
populations and provide access for patients who might not otherwise be able to attend treatment
(Pai & McGrady, 2014).

In summary, parents are an important component of a patient’s ecological system and
family-based interventions significantly support patient well-being (Mullins et al., 2014).
Families with higher flexibility and efficacy have fewer barriers to adherence and interventions
should focus on modifiable familial risk factors and skill building to maximize patient and family
outcomes (Guilfoyle et al., 2011). Clinical implications for working with transplant patients and
families include evidence-based assessment and intervention in the pre-transplant through post-
transplant phases. In pre-transplant, pediatric psychologists evaluate risk and protective factors
and provide referral and recommendations to maximize transplant outcomes. Following
transplant, pediatric psychologists assess patients and families in multidisciplinary clinics and
provide brief interventions to promote coping and adjustment, quality of life, adherence, and
transition to adult care.

Limitations

The first limitation of this study was the smaller sample size and restricted population.

The study was conducted at a large regional children’s hospital in the western United States and

included 65 parents and 55 pediatric transplant patients. This sample size was similar to other
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studies of pediatric transplant patients and while considered large among the pediatric transplant
literature, it was still a relatively small sample in terms of the statistical models employed. Power
analyses demonstrated the sample met the suggested number. Additionally, 87.7% of the parents
were female caregivers/mothers. Therefore, this sample did not fully capture perceptions of male
caregivers/fathers. Furthermore, racial and ethnic diversity was limited so the results of this
study might not have captured the breadth and depth of diversity in clinical pediatric transplant
populations, limiting generalizability to other populations. As of 2018, pediatric patients on the
waiting list for a heart transplant were 54.7% White, 19.8% Hispanic, 18.1% Black, 2.3% Asian,
and 5.1% Other (Colvin et al., 2020). Pediatric kidney patients on the waiting list identified as
White (40.7%), Hispanic (29.1%), Black (20.7%), Asian (6.9%), and Other (2.6%; Hart et al.,
2020). Of pediatric liver patients, 50% identified as White, 23.2% Hispanic, 15.1% Black, 8.4%
Asian, and 3.3% Other (Kwong et al., 2020).

Another limitation was the possibility of under-reported symptoms of anxiety and
depression among parents. During the pre-transplant evaluation, all families were given
psychology measures; however, it is possible parents who were experiencing higher levels of
anxiety and depression did not complete or turn in the psychology measures due to their
symptoms. Additionally, the social desirability bias within the self-report bias might be present
among the measures completed. Some parents might have worried these measures would
determine transplant eligibility and might have under-reported their symptoms in an effort to
make sure their child was listed for a transplant. If a parent feared their own symptoms might
hinder transplant listing, the parent might not report the full extent of mental health symptoms in
an effort to make a good impression with the multi-disciplinary team and ensure transplant

listing.
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Future Research

The findings of this study opened many new avenues for potential research. More
research is warranted on the potential relationship between parent and patients’ perceptions of
barriers. The PMBS and AMBS were significantly correlated ( (50) = .548, p <. 001), such that
higher reported parent perceived barriers were related to higher patient perceived barriers. Parent
and patient participants also both noted similar ingestion barriers. It is possible the predictive
relationship would be stronger with more participants and should be investigated further.

Although this study was unique because of the inclusion of multiple organ types in the
pre-transplant phase, it was limited by a small and restricted sample. Therefore, future research
could include a multi-site, multi-organ examination of parental anxiety and depression with a
large number of parent (both mothers and fathers) and patient participants and at multiple points
throughout the transplant process including pre-transplant, peri-transplant, and longitudinally
following transplant. Such an approach would provide a more in-depth examination of the
relationship between parental mental health symptoms and perceived barriers to transplant across
the transplant process and specific to heart, kidney, and liver families. Other important child
disease factors to consider in future studies could include the patient’s disease acuity and
progression (e.g., acute decompensation or chronic disease), original diagnoses, and medical
complexity. In addition to considering child disease factors, investigation is also warranted to
learn more about other contributing demographic factors. In this study, none of the demographic
factors were significantly related to the outcome variables, which was somewhat surprising.
Other studies found relationships among race, ethnicity, socioeconomic status, insurance type,
and non-adherence (Killian et al., 2018); therefore, further investigation is warranted with a

larger, more diverse sample.
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In addition to further investigating perceived barriers to adherence, a multi-method
examination of adherence should be considered. Although perceived barriers are related to actual
adherence outcomes over time (Simons et al., 2010), adding various methods of measuring
adherence is important for future adherence research (Shellmer et al., 2011). Based on a recent
meta-analysis, less than half of studies examining psychosocial predictors of adherence utilized
multi-methods of adherence (Killian et al., 2018). Various methods of adherence data might
include measures of perceived barriers to adherence, medical provider ratings of patient/family
adherence, and objective measures such as examining lab results to show levels of medication
(i.e., standard deviation of immunosuppressant lab values, which is a marker of adherence),
checking pharmacy refill rates, using electronic pillbox monitoring, and determining number of
rejection episodes or hospitalizations (Killian et al., 2018; Shellmer et al., 2011). Future studies
should utilize additional adherence assessments to determine whether parent mental health
predicted post-transplant treatment outcomes.

Finally, due to the predictive relationship between parental depression and parent
perceived barriers to adherence, further research is warranted to investigate how various sites are
providing interventions and support to pediatric transplant parents. A survey of pediatric
transplant psychologists regarding the services they provide to parents would help identify how
medical teams are supporting parents given the relationship between parental functioning and
child health.

Conclusion

Due to the elevated psychosocial risk and stress of pediatric transplant patients, along

with the established relationship between familial functioning and adherence, this study

examined whether parental symptoms of anxiety and depression significantly predicted parent
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and patient perceived barriers to adherence in the pre-transplant phase. Results of this study
indicated parental depression (BDI-II) significantly predicted parent perceived barriers to
adherence (PMBS). These findings underscored the importance of considering parental
depression as a risk factor for adherence, investigating interventions for parents, and supporting
family-based interventions clinically.

Organ transplant is not a cure but a treatment option. It is a life changing surgery that
requires adherence to immunosuppressant medication throughout a patient’s life (Killian et al.,
2018) and could be considered trading one disease for another. Considering the grave impacts of
non-adherence on health outcomes, it is of paramount importance to continue examining how
parental and familial psychosocial functioning impacts adherence, especially during the critical
period of adolescence. This study underscored inclusion of parental depression assessment in the
pre-transplant evaluation and offered evidence for continued efforts to provide parents and
families with interventions to maximize adherence and functioning and support the overall well-

being of patients and their families.
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103

APPENDIX B

DATA CODING GUIDE



DATA CODING GUIDE

Gender:
: Male
: Female

O =

Race:

: American Indian/Alaska Native

: Asian

: Black or African American

: More than one race

: Native Hawaiian or Other Pacific Islander
: Other

: White

~N O\ LB W

Ethnicity:
1: Not Hispanic/Latino; Not of Hispanic Origin
0: Hispanic/Latino; Hispanic Origin

Type of Transplant:
1: Heart
2: Kidney
3: Liver

SES: Insurance Type
1: Public
0: Private

AMBS:
0: Adherent
1: Non-adherent

PMBS:
0: Adherent
1: Non-adherent

104



