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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 (n=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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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 
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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., 

2006).  

 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 
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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 (Lefkowitz 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.  
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 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). 
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 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 
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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 
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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.   
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Figure 1 

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

 
 
 

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 
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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:  

Q1  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-IV; 

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 II 
 

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 (Lefkowitz 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 (Lefkowitz 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 (Adebäck 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 



27 

 

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  
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Figure 7 

Patient Perceived Barriers to Adherence by Clinical Threshold by Organ Type  

 

 

 
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 (r (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.  

  



82 

 

 
 
 
 
 

REFERENCES 
 

Adebäck, P., Nemeth, A., & Fischler, B. (2003). Cognitive and emotional outcome after pediatric 

liver transplantation. Pediatric Transplantation, 7(5), 385-389. 

Ajarmeh, S., Er, L., Brin, G., Djurdjev, O., & Dionne, J. M. (2012). The effect of a 

multidisciplinary care clinic on the outcomes in pediatric chronic kidney disease. 

Pediatric Nephrology, 27(10), 1921-1927. 

Alonso, E. M., Martz, K., Wang, D., Yi, M. S., Neighbors, K., Varni, J. W., Bucuvalis, J. C., & 

Studies of Pediatric Liver Transplantation (SPLIT) Functional Outcomes Group (FOG). 

(2013). Factors predicting health‐related quality of life in pediatric liver transplant 

recipients in the functional outcomes group. Pediatric Transplantation, 17(7), 605-611. 

Amatya, K., Monnin, K., & Steinberg Christofferson, E. (in press). Psychological functioning 

and psychosocial issues in pediatric kidney transplant recipients. Pediatric 

Transplantation.  

American Psychiatric Association. (1994). DSM-IV: Diagnostic and statistical manual of mental 

disorders. American Psychiatric Association Press 

American Psychiatric Association. (2013). Diagnostic and statistical manual of mental 

disorders, Fifth edition (DSM-5). American Psychiatric Association Press. 

Andersen, M. N., Dore-Stites, D., Gleit, R., Lopez, M. J., & Fredericks, E. M. (2014). A pilot 

study of the association between sleep disturbance in children with liver transplants and 

parent and family health-related quality of life. Journal of Pediatric Psychology, 39(7), 

735-742. 



83 

 

Annunziato, R. A., Fisher, M. K., Jerson, B., Bochkanova, A., & Shaw, R. J. (2010). 

Psychosocial assessment prior to pediatric transplantation: A review and summary of key 

considerations. Pediatric Transplantation, 14(5), 565-574. 

Annunziato, R. A., Freiberger, D., Martin, K., Helcer, J., Fitzgerald, C., & Lefkowitz, D. S. 

(2014). An empirically based practice perspective on the transition to adulthood for solid 

organ transplant recipients. Pediatric Transplantation, 18(8), 794-802. 

Anthony, S. J., Annunziato, R. A., Fairey, E., Kelly, V. L., So, S., & Wray, J. (2014). Waiting 

for transplant: Physical, psychosocial, and nutritional status considerations for pediatric 

candidates and implications for care. Pediatric Transplantation, 18(5), 423-434. 

Anthony, S. J., Hebert, D., Todd, L., Korus, M., Langlois, V., Pool, R., Robinson, L. A., 

Williams, A., & Pollock-Bar Ziv, S. M. (2010). Child and parental perspectives of 

multidimensional quality of life outcomes after kidney transplantation. Pediatric 

Transplantation, 14(2), 249-256. 

Bardhoshi, G., Duncan, K., & Erford, B. T. (2016). Psychometric meta‐analysis of the English 

version of the Beck Anxiety Inventory. Journal of Counseling & Development, 94(3), 

356-373. 

Barker, D. H., & Quittner, A. L. (2016). Parental depression and pancreatic enzymes adherence 

in children with cystic fibrosis. Pediatrics, 137(2), e20152296. 

Beck, A. T., & Steer, R. A. (1993). Beck Anxiety Inventory manual. The Psychological 

Corporation.  

Beck, A. T., Steer, R. A., & Brown, G. K. (1996). Beck Depression Inventory II manual. The 

Psychological Corporation.  



84 

 

Berquist, R. K., Berquist, W. E., Esquivel, C. O., Cox, K. L., Wayman, K. I., & Litt, I. F. (2008). 

Non‐adherence to post‐transplant care: prevalence, risk factors and outcomes in 

adolescent liver transplant recipients. Pediatric Transplantation, 12(2), 194-200. 

Boateng, B., & Nelson, M. K. (2016). Online focus groups with parents and adolescents with 

heart transplants: Challenges and opportunities. Pediatric Nursing, 42(3). 

Bruzzese, J. M., Reigada, L. C., Lamm, A., Wang, J., Li, M., Zandieh, S. O., & Klein, R. G. 

(2016). Association of youth and caregiver anxiety and asthma care among urban young 

adolescents. Academic Pediatrics, 16(8), 792-798. 

Burke, P., & Elliott, M. (1999). Depression in pediatric chronic illness: A diathesis-stress 

model. Psychosomatics, 40(1), 5-17. 

Cajita, M. I., Baumgartner, E., Berben, L., Denhaerynck, K., Helmy, R., Schönfeld, S., Berger, 

G., Vetter, C., Dobbels, F., Russell, C. L., & DeGeest, S. (2017). Heart transplant centers 

with multidisciplinary team show a higher level of chronic illness management–Findings 

from the International BRIGHT Study. Heart & Lung, 46(5), 351-356.  

Centers for Disease Control and Prevention. (2018). HRQOL concepts. https://www.cdc.gov/ 

hrqol/concept.html 

Champion, V. L., & Skinner, C. S. (2008). The health belief model. In K. Glanz, B. K. Rimer, & 

K. Viswanath (Eds.), Health behavior and health education: Theory, research, and 

practice (4th ed., p. 47). John Wiley & Sons. 

Children¶s Hospital Colorado. (2019). Transplant program. https://www.childrenscolorado.org/ 

doctors-and-departments/departments/transplant/ 

Chisholm, M. A. (2002). Enhancing transplant patients' adherence to medication therapy. 

Clinical Transplantation, 16(1), 30-38. 



85 

 

Claes, A., Decorte, A., Levtchenko, E., Knops, N., & Dobbels, F. (2014). Facilitators and 

barriers of medication adherence in pediatric liver and kidney transplant recipients: A 

mixed-methods study. Progress in Transplantation, 24(4), 311-321. 

Cleveland Clinic. (2019). Organ donation and transplantation. https://my.clevelandclinic.org/ 

health/articles/11750-organ-donation-and-transplantation 

Cohen, J. (1988). Statistical power analysis for the behavioral sciences (2nd ed.). Laurence 

Erlbaum Associates.  

Colvin, M., Smith, J. M., Hadley, N., Skeans, M. A., Uccellini, K., Goff, R., Foutz, J., Israni, A. 

K., Snyder, J. J., & Kasiske, B. L. (2020). OPTN/SRTR 2018 annual data report: Heart. 

United States. American Journal of Transplantation, 20(1), 340-426. 

doi:10.1111/ajt.15676 

Committee on Hospital Care, Section on Surgery, and Section on Critical Care. (2010). Pediatric 

organ donation and transplantation. Pediatrics, 125(4), 822-828. 

Cousino, M. K., Rea, K. E., Schumacher, K. R., Magee, J. C., & Fredericks, E. M. (2017). A 

systematic review of parent and family functioning in pediatric solid organ transplant 

populations. Pediatric Transplantation, 21(3), e12900. 

Cousino, M. K., Schumacher, K. R., Rea, K. E., Eder, S., Zamberlan, M., Jordan, J., & 

Fredericks, E. M. (2018). Psychosocial functioning in pediatric heart transplant recipients 

and their families. Pediatric Transplantation, 22(2), e13110. 

Danziger‐Isakov, L., Frazier, T. W., Worley, S., Williams, N., Shellmer, D., Dharnidharka, V. 

R., Gupta, N. A., Ikle, D., Sweet, S. C., & CTOTC‐05 Consortium. (2016). Perceived 

barriers to medication adherence in pediatric and adolescent solid organ transplantation. 

Pediatric Transplantation, 20(2), 307-315. 



86 

 

DeBolt, A. J., Stewart, S. M., Kennard, B. D., Petrik, K., & Andrews, W. S. (1995). A survey of 

psychosocial adaptation in long-term survivors of pediatric liver transplants. Children's 

Health Care: Journal of the Association for the Care of Children's Health, 24(2), 79-96. 

doi:10.1207/s15326888chc2402_1 

DeGeest, S., & Sabaté, E. (2003). Adherence to long-term therapies: Evidence for action. 

European Journal of Cardiovascular Nursing, 2(4), 323-323.  

doi:10.1016/S1474-5151(03)00091-4 

DeMaso, D. R., Kelley, S. D., Bastardi, H., O'Brien, P., & Blume, E. D. (2004). The longitudinal 

impact of psychological functioning, medical severity, and family functioning in pediatric 

heart transplantation. The Journal of Heart and Lung Transplantation, 23(4), 473-480. 

Denny, B., Beyerle, K., Kienhuis, M., Cora, A., Gavidia‐Payne, S., & Hardikar, W. (2012). New 

insights into family functioning and quality of life after pediatric liver transplantation. 

Pediatric Transplantation, 16(7), 711-715. doi:10.1111/j.1399-3046.2012.01738.x 

Devine, K. A., Reed-Knight, B., Loiselle, K. A., Simons, L. E., Mee, L. L., & Blount, R. L. 

(2011). Predictors of long-term health-related quality of life in adolescent solid organ 

transplant recipients. Journal of Pediatric Psychology, 36(8), 891-901. 

doi:10.1093/jpepsy/jsr007 

DiMatteo, M. R., Lepper, H. S., & Croghan, T. W. (2000). Depression is a risk factor for 

noncompliance with medical treatment: Meta-analysis of the effects of anxiety and 

depression on patient adherence. Archives of Internal Medicine, 160(14), 2101-2107. 

Dipchand, A. I. (2018). Current state of pediatric cardiac transplantation. Annals of 

Cardiothoracic Surgery, 7(1), 31. 



87 

 

Diseth, T. H., Tangeraas, T., Reinfjell, T., & Bjerre, A. (2011). Kidney transplantation in 

childhood: Mental health and quality of life of children and caregivers. Pediatric 

Nephrology, 26(10), 1881-1892. 

Dobbels, F., Damme‐Lombaert, R. V., Vanhaecke, J., & Geest, S. D. (2005). Growing pains: 

Non‐adherence with the immunosuppressive regimen in adolescent transplant recipients. 

Pediatric Transplantation, 9(3), 381-390. doi:10.1111/j.1399-3046.2005.00356.x 

Dobbels, F., Ruppar, T., DeGeest, S., Decorte, A., Van Damme‐Lombaerts, R., & Fine, R. N. 

(2010). Adherence to the immunosuppressive regimen in pediatric kidney transplant 

recipients: A systematic review. Pediatric Transplantation, 14(5), 603-613. 

Dobbels, F., Vanhaecke, J., Dupont, L., Nevens, F., Verleden, G., Pirenne, J., & DeGeest, S. 

(2009). Pretransplant predictors of post-transplant adherence and clinical outcome: An 

evidence base for pretransplant psychosocial screening. Transplantation, 87(10), 1497-

1504. 

Douglas, J. E., Hulson, B., & Trompeter, R. S. (1998). Psycho-social outcome of parents and 

young children after renal transplantation. Child: Care, Health and Development, 24(1), 

73-83. 

Eaton, C. K., Gutierrez-Colina, A. M., Fredricks, E. M., Lee, J. L., Bonney Reed-Knight, L. L., 

Mee, L. L., LaMotte, J. E., & Blount, R. L. (2017). Organ transplantation. In M. C. 

Roberts & R. G. Steele (Eds.), Handbook of pediatric psychology (5th ed., pp. 566-593). 

The Guilford Press. 

  



88 

 

Eaton, C. K., Gutierrez-Colina, A. M., Quast, L. F., Liverman, R., Lee, J. L., Mee, L. L., Reed-

Knight, B., Cushman, G., Chiang, G., Romero, R., Mao, C., Garro, R., & Blount, R. L. 

(2018). Multimethod assessment of medication nonadherence and barriers in adolescents 

and young adults with solid organ transplants. Journal of Pediatric Psychology, 43(7), 

789-799. 

Eaton, C. K., Lee, J. L., Simons, L. E., Devine, K. A., Mee, L. L., & Blount, R. L. (2014). 

Clinical cutoffs for adherence barriers in solid organ transplant recipients: How many is 

too many? Journal of Pediatric Psychology, 40(4), 431-441. 

Eccleston, C., Fisher, E., Law, E., Bartlett, J., & Palermo, T. M. (2015). Psychological 

interventions for parents of children and adolescents with chronic illness. Cochrane 

Database of Systematic Reviews, 4(4), CD009660.  

Erford, B. T., Johnson, E., & Bardoshi, G. (2016). Meta-analysis of the English version of the 

Beck Depression Inventory–Second Edition. Measurement and Evaluation in Counseling 

and Development, 49(1), 3-33. doi:10.1177/0748175615596783 

Falger, J., Landolt, M. A., Latal, B., Rüth, E. M., Neuhaus, T. J., & Laube, G. F. (2008). 

Outcome after renal transplantation. Part II: Quality of life and psychosocial adjustment. 

Pediatric Nephrology, 23(8), 1347-1354. doi:10.1007/s00467-008-0798-x 

Falkenstein, K., Flynn, L., Kirkpatrick, B., Casa‐Melley, A., & Dunn, S. (2004). Non‐

compliance in children post‐liver transplant. Who are the culprits?. Pediatric 

Transplantation, 8(3), 233-236. 

  



89 

 

Farley, L. M., DeMaso, D. R., D¶Angelo, E., Kinnamon, C., Bastardi, H., Hill, C. E., Blume, E. 

D., & Logan, D. E. (2007). Parenting stress and parental post-traumatic stress disorder in 

families after pediatric heart transplantation. The Journal of Heart and Lung 

Transplantation, 26(2), 120-126. 

Faul, F., Erdfelder, E., Buchner, A., & Lang, A. G. (2009). Statistical power analyses using 

G*Power 3.1: Tests for correlation and regression analyses. Behavior Research 

Methods, 41, 1149-1160. 

Fedewa, M. M., & Oberst, M. T. (1996). Family caregiving in a pediatric renal transplant 

population. Pediatric Nursing, 22(5), 402-409. 

Fisher, M., Storfer‐Isser, A., Shaw, R. J., Bernard, R. S., Drury, S., Ularntinon, S., & Horwitz, S. 

M. (2011). Inter‐rater reliability of the Pediatric Transplant Rating Instrument (P‐TRI): 

Challenges to reliably identifying adherence risk factors during pediatric pre‐transplant 

evaluations. Pediatric Transplantation, 15(2), 142-147. 

Foulkes, L. M., Boggs, S. R., Fennell, R. S., & Skibinski, K. (1993). Social support, family 

variables, and compliance in renal transplant children. Pediatric Nephrology, 7(2), 185-

188. 

Fredericks, E. M., & Lopez, M. J. (2013). Transition of the adolescent transplant patient to adult 

care. Clinical Liver Disease, 2(5), 223. 

Fredericks, E. M., Lopez, M. J., Magee, J. C., Shieck, V., & Opipari‐Arrigan, L. (2007). 

Psychological functioning, nonadherence and health outcomes after pediatric liver 

transplantation. American Journal of Transplantation, 7(8), 1974-1983. 

Frey, R., & Steinberg, L. (2016). Adolescence. In The Gale encyclopedia of children's health: 

Infancy through adolescence (3rd ed., pp. 50-56). Gale, Cengage Learning.  



90 

 

Fukunishi, I., & Kudo, H. (1995). Psychiatric problems of pediatric end-stage renal failure. 

General Hospital Psychiatry, 17(1), 32-36. doi:10.1016/0163-8343(94)00060-Q 

Fung, E., & Shaw, R. J. (2008). Pediatric Transplant Rating Instrument—A scale for the 

pretransplant psychiatric evaluation of pediatric organ transplant recipients. Pediatric 

Transplantation, 12(1), 57-66. 

Gerson, A. C., Furth, S. L., Neu, A. M., & Fivush, B. A. (2004). Assessing associations between 

medication adherence and potentially modifiable psychosocial variables in pediatric 

kidney transplant recipients and their families. Pediatric Transplantation, 8(6), 543-550. 

doi:10.1111/j.1399-3046.2004.00215.x 

Gilmour, S. M., Sorensen, L. G., Anand, R., Yin, W., & Alonso, E. M. (2010). School outcomes 

in children registered in the studies for pediatric liver transplant (SPLIT) consortium. 

Liver Transplantation, 16(9), 1041-1048. 

Green, A., Meaux, J., Huett, A., & Ainley, K. (2009). Constantly responsible, constantly 

worried, constantly blessed: Parenting after pediatric heart transplant. Progress in 

Transplantation, 19(2), 122-127. doi:10.1177/152692480901900205 

Guilfoyle, S. M., Goebel, J. W., & Pai, A. L. H. (2011). Efficacy and flexibility impact perceived 

adherence barriers in pediatric kidney post-transplantation. Families, Systems, & 

Health, 29(1), 44-54. doi:10.1037/a0023024 

Gutiérrez-Colina, A. M., Eaton, C. K., Lee, J. L., Reed-Knight, B., Loiselle, K., Mee, L. L., 

LaMotte, J., Liverman, R., & Blount, R. L. (2015). Executive functioning, barriers to 

adherence, and nonadherence in adolescent and young adult transplant recipients. Journal 

of Pediatric Psychology, 41(7), 759-767. 

  



91 

 

Haavisto, A., Korkman, M., Sintonen, H., Holmberg, C., Jalanko, H., Lipsanen, J., & Qvist, E. 

(2013). Risk factors for impaired quality of life and psychosocial adjustment after 

pediatric heart, kidney, and liver transplantation. Pediatric Transplantation, 17(3), 256-

265. doi:10.1111/petr.12054 

Hart, A., Smith, J. M., Skeans, M. A., Gustafson, S. K., Wilk, A. R., Castro, S., .Foutz, K. L., 

Wainwright, J. L., Snuuder, J. J., Kasiske, B. L., & Israni, A. K. (2020). OPTN/SRTR 

2018 annual data report: Kidney. American Journal of Transplantation, 20(1), 20-130. 

doi:10.1111/ajt.15672 

Hartono, C., Muthukumar, T., & Suthanthiran, M. (2013). Immunosuppressive drug therapy. 

Cold Spring Harbor Perspectives in Medicine, 3(9), a015487. 

Ingerski, L. M., Shaw, K., Gray, W. N., & Janicke, D. M. (2010). A pilot study comparing 

traumatic stress symptoms by child and parent report across pediatric chronic illness 

groups. Journal of Developmental and Behavioral Pediatrics, 31(9), 713. 

doi:10.1097/DBP.0b013e3181f17c52 

Janz, N. K., & Becker, M. H. (1984). The health belief model: A decade later. Health Education 

Quarterly, 11(1), 1-47. doi:10.1177/109019818401100101 

Kaller, T., Petersen, I., Petermann, F., Fischer, L., Grabhorn, E., & Schulz, K. (2014). Family 

strain and its relation to psychosocial dysfunction in children and adolescents after liver 

transplantation. Pediatric Transplantation, 18(8), 851-859. doi:10.1111/petr.12367 

Kazak, A. E., Alderfer, M. A., & Reader, S. K. (2017). Families and other systems in pediatric 

psychology. In M. C. Roberts & R. G. (Eds.). Handbook of pediatric psychology (5th ed., 

pp. 566-593). The Guilford Press. 



92 

 

Kikuchi, R., Ono, M., Kinugawa, K., Endo, M., Mizuta, K., Urahashi, T., Ihara, Y., Yoshida, S., 

Ito, S., & Kamibeppu, K. (2015). Health‐related quality of life in parents of pediatric 

solid organ transplant recipients in Japan. Pediatric Transplantation, 19(3), 332-341. 

doi:10.1111/petr.12435 

Killian, M. O., Schuman, D. L., Mayersohn, G. S., & Triplett, K. N. (2018). Psychosocial 

predictors of medication non‐adherence in pediatric organ transplantation: A systematic 

review. Pediatric Transplantation, 22(4), e13188. 

Kraenbring, M. M., Zelikovsky, N., & Meyers, K. E. C. (2019). Medication adherence in 

pediatric renal transplant patients: The role of family functioning and parent health locus 

of control. Pediatric Transplantation, 23(2), e13346-n/a. doi:10.1111/petr.13346 

Kwong, A., Kim, W. R., Lake, J. R., Smith, J. M., Schladt, D. P., Skeans, M. A., Noreen, S. M., 

Fout, K., Miller, E., Snyder, J. J., Israni, A. K., & Kasiske, B. L. (2020). OPTN/SRTR 

2018 annual data report: Liver. American Journal of Transplantation, 20(1), 193-299. 

doi:10.1111/ajt.15674 

Law, E., Fisher, E., Eccleston, C., & Palermo, T. M. (2019). Psychological interventions for 

parents of children and adolescents with chronic illness. Cochrane Database of 

Systematic Reviews, 4(4), CD009660. 

Lee, J. L., Eaton, C., Gutiérrez-Colina, A. M., Devine, K., Simons, L. E., Mee, L., & Blount, R. 

L. (2014). Longitudinal stability of specific barriers to medication adherence. Journal of 

Pediatric Psychology, 39(7), 667-676. doi:10.1093/jpepsy/jsu026 

Lefkowitz, D. S., Fitzgerald, C. J., Zelikovsky, N., Barlow, K., & Wray, J. (2014). Best practices 

in the pediatric pretransplant psychosocial evaluation. Pediatric Transplantation, 18(4), 

327-335. 



93 

 

Lerret, S. M., & Weiss, M. E. (2011). How ready are they? Parents of pediatric solid organ 

transplant recipients and the transition from hospital to home following transplant. 

Pediatric Transplantation, 15(6), 606-616. doi:10.1111/j.1399-3046.2011.01536.x 

Lerret, S. M., Weiss, M. E., Stendahl, G. L., Chapman, S., Menendez, J., Williams, L., Nadler, 

M. L., Neighbors, K., Amsden, K., Cao, Y., Nugent, M., Alonso, E. M., & Simpson, P. 

(2015). Pediatric solid organ transplant recipients: Transition to home and chronic illness 

care. Pediatric Transplantation, 19(1), 118-129. doi:10.1111/petr.12397 

LoBiondo-Wood, G., Williams, L., Kouzekanani, K., & McGhee, C. (2000). Family adaptation 

to a child's transplant: Pretransplant phase. Progress in Transplantation, 10(2), 81-87. 

doi:10.7182/prtr.10.2.g140k71824142617 

Lucile Packard Children's Hospital. (2019). The growing child: Teenager (13 to 18 Years).  

 https://www.stanfordchildrens.org/en/topic/default?id=the-growing-child-adolescent-13-

to-18-years-90-P02175 

Maikranz, J. M., Steele, R. G., Dreyer, M. L., Stratman, A. C., & Bovaird, J. A. (2006). The 

relationship of hope and illness-related uncertainty to emotional adjustment and 

adherence among pediatric renal and liver transplant recipients. Journal of Pediatric 

Psychology, 32(5), 571-581. 

Maikranz, J. M., Steele, R. G., Dreyer, M. L., Stratman, A. C., & Bovaird, J. A. (2007). The 

relationship of hope and illness-related uncertainty to emotional adjustment and 

adherence among pediatric renal and liver transplant recipients. Journal of Pediatric 

Psychology, 32(5), 571-581. 

 



94 

 

Manne, S., Nereo, N., DuHamel, K., Ostroff, J., Parsons, S., Martini, R., Williams, S., Mee, L., 

Sexson, S., Lewis, L., Vickberg, S. J., & Redd, W. H. (2001). Anxiety and depression in 

mothers of children undergoing bone marrow transplant: Symptom prevalence and use of 

the Beck Depression and Beck Anxiety Inventories as screening instruments. Journal of 

Consulting and Clinical Psychology, 69(6), 1037-1047.  

Mavis, A. M., Ertl, A., Chapman, S., Cassidy, L. D., & Lerret, S. M. (2015). Vulnerability and 

chronic illness management in pediatric kidney and liver transplant recipients. Progress 

in Transplantation, 25(2), 139-146. doi:10.7182/pit2015551 

McCormick-King, M. L., Mee, L. L., Gutiérrez-Colina, A. M., Eaton, C. K., Lee, J. L., & 

Blount, R. L. (2014). Emotional functioning, barriers, and medication adherence in 

pediatric transplant recipients. Journal of Pediatric Psychology, 39(3), 283-293. 

doi:10.1093/jpepsy/jst074 

Mehta, P., Steinberg, E. A., Kelly, S. L., Buchanan, C., & Rawlinson, A. R. (2017). Medication 

adherence among adolescent solidဨorgan transplant recipients: A survey of healthcare 

providers. Pediatric Transplantation, 21(7), e13018. 

Menon, S., Valentini, R. P., Kapur, G., Layfield, S., & Mattoo, T. K. (2009). Effectiveness of a 

multidisciplinary clinic in managing children with chronic kidney disease. Clinical 

Journal of the American Society of Nephrology, 4(7), 1170-1175. 

Montgomery, D. C., Peck, E. A., & Vining, G. G. (2001). Introduction to linear regression 

analysis (3rd ed.). Wiley. 

Mullins, L. L., Gillaspy, S. R., Molzon, E. S., & Chaney, J. M. (2014). Parent and family 

interventions in pediatric psychology: Clinical applications. Clinical Practice in Pediatric 

Psychology, 2(3), 281. 



95 

 

Olbrisch, M. E., Benedict, S. M., Ashe, K., & Levenson, J. L. (2002). Psychological assessment 

and care of organ transplant patients. Journal of Consulting and Clinical Psychology (3), 

771. 

Organ Procurement and Transplantation Network. (2020). National data: Transplants in the U.S. 

by patient age. https://optn.transplant.hrsa.gov/data/view-data-reports/national-data/# 

Pai, A. L., & McGrady, M. (2014). Systematic review and meta-analysis of psychological 

interventions to promote treatment adherence in children, adolescents, and young adults 

with chronic illness. Journal of Pediatric Psychology, 39(8), 918-931. 

Penkower, L., Dew, M. A., Ellis, D., Sereika, S. M., Kitutu, J. M., & Shapiro, R. (2003). 

Psychological distress and adherence to the medical regimen among adolescent renal 

transplant recipients. American Journal of Transplantation, 3(11), 1418-1425. 

Posfay-Barbe, K. M., Barbe, R. P., Wetterwald, R., Belli, D. C., & McLin, V. A. (2013). Parental 

functioning improves the developmental quotient of pediatric liver transplant recipients. 

Pediatric Transplantation, 17(4), 355-361. doi:10.1111/petr.12080 

Rodrigue, J. R., MacNaughton, K., Hoffmann, R. G., Graham-Pole, J., Andres, J. M., Novak, D. 

A., & Fennell, R. S. (1996). Perceptions of parenting stress and family relations by 

fathers of children evaluated for organ transplantation. Psychological Reports, 79(3), 

723-727. 

Rosenstock, I. M. (1974). Historical origins of the health belief model. Health Education 

Monographs, 2(4), 328-335. doi:10.1177/109019817400200403 

Sanchez, C., Eymann, A., De Cunto, C., & D'Agostino, D. (2010). Quality of life in pediatric 

liver transplantation in a single-center in South America. Pediatric 

Transplantation, 14(3), 332-336. doi:10.1111/j.1399-3046.2009.01225.x 



96 

 

Shellmer, D. A., Dabbs, A. D., & Dew, M. A. (2011). Medical adherence in pediatric organ 

transplantation: What are the next steps? Current Opinion in Organ Transplantation, 

16(5), 509. 

Simons, L., Ingerski, L. M., & Janicke, D. M. (2007). Social support, coping, and psychological 

distress in mothers and fathers of pediatric transplant candidates: A pilot study. Pediatric 

Transplantation, 11(7), 781-787. doi:10.1111/j.1399-3046.2007.00726.x 

Simons, L. E., & Blount, R. L. (2007). Identifying barriers to medication adherence in adolescent 

transplant recipients. Journal of Pediatric Psychology, 32(7), 831-844. 

Simons, L. E., McCormick, M. L., Devine, K., & Blount, R. L. (2010). Medication barriers 

predict adolescent transplant recipients¶ adherence and clinical outcomes at 18-month 

follow-up. Journal of Pediatric Psychology, 35(9), 1038-1048. 

Soenens, B., Vansteenkiste, M., & Petegem, S. V. (2018). Autonomy in adolescent development: 

Towards conceptual clarity. Routledge, Taylor & Francis Group.  

Soliday, E., Kool, E., & Lande, M. B. (2000). Psychosocial adjustment in children with kidney 

disease. Journal of Pediatric Psychology, 25(2), 93-103. doi:10.1093/jpepsy/25.2.93 

Soliday, E., Kool, E., & Lande, M. B. (2001). Family environment, child behavior, and medical 

indicators in children with kidney disease. Child Psychiatry and Human Development, 

31(4), 279-295. doi:10.1023/A:1010282305881 

Spear, L. P. (2000). The adolescent brain and age-related behavioral manifestations. 

Neuroscience & Biobehavioral Reviews, 24(4), 417-463. 

 

 



97 

 

Splinter, K., Niemi, A., Cox, R., Platt, J., Shah, M., Enns, G. M., Kasahara, M., & Bernstein, J. 

A. (2016). Impaired health-related quality of life in children and families affected by 

methylmalonic acidemia. Journal of Genetic Counseling, 25(5), 936-944. 

doi:10.1007/s10897-015-9921-x 

Steinberg, E. A., Moss, M., Buchanan, C. L., & Goebel, J. (2018). Adherence in pediatric kidney 

transplant recipients: Solutions for the system. Pediatric Nephrology, 33(3), 361-372. 

Stone, D., Banerjee, M., Dupuis, J., Leleszi, J., Allasio, D., & Singh, T. P. (2006). Association of 

parental pre-transplant psychosocial assessment with post-transplant morbidity in 

pediatric heart transplant recipients. Pediatric Transplantation, 10, 602–607. 

doi: 10.1111/j.1399-3046.2006.00543.x 

Stuber, M. L. (2010). Psychiatric issues in pediatric organ transplantation. Child and Adolescent 

Psychiatric Clinics, 19(2), 285-300. 

Suddaby, E. C., Flattery, M. P., & Luna, M. (1997). Stress and coping among parents of children 

awaiting cardiac transplantation. Journal of Transplant Coordination, 7(1), 36-40. 

Tarbell, S. E., & Kosmach, B. (1998). Parental psychosocial outcomes in pediatric liver and/or 

intestinal transplantation: Pre-transplantation and the early post-operative period. Liver 

Transplantation and Surgery, 4(5), 378-387. 

Thomson, K., McKenna, K., Bedard-Thomas, K., Oliva, M., & Ibeziako, P. (2018). Behavioral 

health care in solid organ transplantation in a pediatric setting. Pediatric Transplantation, 

22(5), e13217. 

Thrush, P. T., & Hoffman, T. M. (2014). Pediatric heart transplantation—Indications and 

outcomes in the current era. Journal of Thoracic Disease, 6(8), 1080. 

United Network for Organ Sharing. (2019a). Data. https://unos.org/data/ 



98 

 

United Network for Organ Sharing. (2019b). Deceased donation. https://unos.org/transplant/ 

deceased-donation/ 

United Network for Organ Sharing. (2019c). Living donation. https://unos.org/transplant/living-

donation/ 

U.S. Government Information on Organ Donation and Transplantation. (2018). Organ donation 

and children. https://www.organdonor.gov/about/donors/child-infant.html 

Uzark, K., & Crowley, D. (1989). Family stress after pediatric heart transplantation. Progress in 

Cardiovascular Nursing, 4(1), 23.  

Uzark, K., Griffin, L., Rodriguez, R., Zamberlan, M., Murphy, P., Nasman, C. J., Rodgers, S., 

Limbers, C. A., & Varni, J. W. (2012). Quality of life in pediatric heart transplant 

recipients: A comparison with children with and without heart disease. The Journal of 

Heart and Lung Transplantation, 31(6), 571-578. 

Varni, J. W. (2019). The PedsQL measurement model for the pediatric quality of life inventory. 

http://www.pedsql.org/pedsql2.html 

Wang, Y. P., & Gorenstein, C. (2013). Psychometric properties of the Beck Depression 

Inventory-II: A comprehensive review. Revista Brasileira de Psiquiatria, 35(4), 416-431. 

Weil, C. M., Rodgers, S., & Rubovits, S. (2006). School re‐entry of the pediatric heart transplant 

recipient. Pediatric Transplantation, 10(8), 928-933. 

Wille, A. M., Lofton, A. M., Steinberg, E. A., & Buchanan, C. L. (2019, August). Anxiety and 

depression rates across parents of pediatric patients undergoing transplant evaluation. 

Poster presented at the Annual Convention of the American Psychological Association, 

Chicago, Illinois. 



99 

 

Wray, J., & Radley-Smith, R. (2006). Longitudinal assessment of psychological functioning in 

children after heart or heart–lung transplantation. The Journal of Heart and Lung 

Transplantation, 25(3), 345-352. 

Wu, Y. P., Aylward, B. S., & Steele, R. G. (2010). Associations between internalizing symptoms 

and trajectories of medication adherence among pediatric renal and liver transplant 

recipients. Journal of Pediatric Psychology, 35(9), 1016-1027. 

Yazigi, N. A. (2017). Adherence and the pediatric transplant patient. Seminars in Pediatric 

Surgery, 26(4), 267-271.  

Young, G. S., Mintzer, L. L., Seacord, D., Castaneda, M., Mesrkhani, V., & Stuber, M. L. 

(2003). Symptoms of post-traumatic stress disorder in parents of transplant recipients: 

Incidence, severity, and related factors. Pediatrics, 111(6), e725-E731. 

doi:10.1542/peds.111.6.e725 

Zelikovsky, N., Dobson, T., & Norman, J. (2011). Medication beliefs and perceived barriers in 

adolescent renal transplant patients and their parents. Pediatric Nephrology, 26(6), 953-

959. 

Zelikovsky, N., Schast, A. P., & Jean-Francois, D. (2007). Parent stress and coping: Waiting for 

a child to receive a kidney transplant. Journal of Clinical Psychology in Medical 

Settings, 14(4), 320-329. 

Zelikovsky, N., Schast, A. P., Palmer, J., & Meyers, K. E. C. (2008). Perceived barriers to 

adherence among adolescent renal transplant candidates. Pediatric Transplantation, 

12(3), 300-308. doi:10.1111/j.1399-3046.2007.00886.x 

Zuckerman, M., & Riskind, J. H. (2000). Vulnerability to psychopathology: A biosocial model. 

Springer Publishing Company. doi:10.1891/0889-8391.14.4.407  



100 

 

 

 

 

 

 

 

APPENDIX A 

INSTITUTIONAL REVIEW BOARD APPROVALS 

  



101 

 

 

 
  



102 

 

 
  



103 

 

 

 

 

 

 

 

 
APPENDIX B 

DATA CODING GUIDE 
 

  



104 

 

DATA CODING GUIDE 
 

Gender:  
1: Male  
0: Female 
 

Race:  
1: American Indian/Alaska Native 
2: Asian  
3:  Black or African American  
4: More than one race 
5: Native Hawaiian or Other Pacific Islander  
6: Other 
7: White 
 

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 
 

 
 

 
 


