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Background: Medication adherence among adolescents and emerging adults following kidney transplantation was found to be lower 
with harmful consequences. The current study aimed to examine associations between illness cognition of helplessness, family 
relationships, and perceived barriers to medication adherence among post-kidney transplant adolescent and emerging adult recipients 
and their parents by applying a dyadic perspective.
Methods: Fifty-nine dyads of adolescents and emerging adults aged 11–26 years and their parents, were recruited from a pediatric 
nephrology department in a medical center in Israel. Both adolescents and emerging adults and parents completed self-report 
questionnaires addressing illness cognition of helplessness (subscale of Illness Cognition Questionnaire), family relationships related 
to conflict and cohesion (Brief Family Relationship Scale), and the adolescents’ perceived barriers (Adolescent Medication Barriers 
Scale) to taking their prescribed medications.
Results: Adolescents’ and emerging adults’ perceptions of family conflicts moderated the link between illness cognition of help
lessness among parents and barriers to medication adherence via the illness cognition of helplessness among adolescents and emerging 
adults. However, only the adolescents’ and emerging adults’ perceptions of family cohesion had a direct association with barriers to 
medication adherence. Parents’ perceived family conflict and cohesion did not directly associate with barriers to medication adherence. 
Findings highlight the complex interplay between family dynamics, illness cognition, and barriers to medication adherence in 
adolescents and emerging adults.
Conclusion: Parents’, adolescents’ and emerging adults’ perceptions of family conflicts and cohesion, as well as their illness 
cognitions, can play important roles in understanding and addressing barriers to medication adherence in this population. The study 
reveals findings that highlight the dyadic transference process of illness cognition of helplessness among both adolescent and emerging 
adult kidney recipients and their parents in assessing barriers to medical treatment.
Keywords: illness cognition of helplessness, family relationships, barriers to medication adherence, adolescents, parents, kidney 
transplantation

Introduction
Chronic kidney disease (CKD) was found to be associated with poor long-term outcomes and decreased quality of life 
among adolescents and emerging adults.1 In addition, systematic reviews and meta-analyses in CKD demonstrated a high 
prevalence of anxiety disorders and elevated anxiety symptoms2 as well as the presence of depression, particularly in the 
dialysis setting.3 Unfortunately, a large number of chronically ill kidney patients with organ failure and end-stage disease 
require organ transplantation.4 This procedure necessitates lifelong adherence to complex medical regimens.4 In a recent 
systematic review conducted by Hoegy et al,5 medication adherence in pediatric and adolescent transplantation (kidney, 
liver, and other organs) was found to vary from 22% to 97%. Notably, among pre-dialysis CKD patients, medication 
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adherence rate was found to be 67.4%,6 while the proportion of patients remaining adherent to medications - varied from 
65% to 92% among dialysis patients.7

Given the high rates of non adherence and associated consequences (such as acute rejection, graft loss, and 
mortality),8 Reed-Knight et al9 noted that the patient’s journey through adolescence and into adulthood can pose specific 
challenges for medication adherence. Thus, developmentally appropriate levels of parental involvement and patient 
responsibility are critical for optimal treatment compliance. Overall, recognizing and addressing these barriers through 
tailored support and effective psycho-social interventions can help improve medication adherence and facilitate 
a successful transition into adult healthcare management.

The current study focused on a dyadic perspective in which individual and familial variables were examined among 
adolescents and emerging adults (hereafter adolescents) and their parents following kidney transplantation, to predict 
barriers to medication adherence for post-kidney transplantation treatment.

To begin with, two basic theories guided this research; the first relates to Lazarus and Folkman’s10 transactional 
theory of stress and coping, which argues that cognitive appraisal plays a significant role in coping with stress and may 
influence physical and psychological health status.10 In line with this notion, Evers et al11 proposed three generic illness 
cognitions that reflect different ways of reevaluating the inherently aversive character of a chronic condition namely, 
acceptance, perceived benefits and helplessness. Acceptance is a way to diminish the aversive meaning. Perceived 
benefits as a way of adding a positive meaning to the disease. Helplessness is a way of emphasizing the aversive meaning 
of the disease. Indeed, illness cognition of helplessness has been found to have a significant negative association with 
medical treatment adherence, as opposed to illness cognitions of acceptance and perceived benefits.12

The second theoretical base that guided the current research refers to Olson’s Circumplex Model12,13 and Moos and 
Moos’14 family environment mode. These theories suggest that family relationships, namely conflict, and cohesion, are 
central components for the individual’s wellbeing. Specifically, cohesion focuses on a balance between family member 
togetherness and family member separateness, and conflict relates to the amount of openly expressed anger, aggression, 
and conflict among family members.14,15 Regarding adherence to medical treatments, a study conducted by Simons & 
Blount,16 indicated that less family cohesion and greater conflict among family members were associated with barriers to 
medication adherence in pediatric populations. Moreover, studies conducted among kidney transplant patients showed 
that family interactions concerning low familial efficacy and low flexibility were related to increased barriers to 
medication adherence, while increased parental involvement promoted medication adherence.17,18 In line with this 
notion, Kraenbring et al19 revealed that perception of family relationships (based on the McMaster Model of Family 
Functioning)20 among mothers of adolescents aged 12–19 years who had kidney transplantation, was found to be 
a statistically significant predictor of missed doses of immunosuppressant medication after controlling for the child’s 
age, income, and caregiver involvement in medication management.

Given the above, and the paucity of research with dyadic data on barriers to medication adherence among adolescent 
transplantation recipients and their parents in reference to illness cognitions and family relationships, the current study 
sought to assess the association of illness cognition of helplessness of the parent and the adolescent to barriers to 
medication adherence post kidney transplant, as a possible path affected by family conflict and cohesion. Understanding 
these interrelations can inform healthcare providers and researchers in developing interventions and strategies to improve 
medication adherence. Specifically, the purpose for this research was twofold:

1. To examine whether adolescents’ perceived family relationships (namely, cohesion and conflict interaction) 
moderate the indirect association between parents’ illness cognition of helplessness and adolescents’ barriers to medica
tion adherence via the adolescents’ illness perceptions of helplessness.

2. To examine whether parents’ perceived family relationships (namely, cohesion and conflict interaction) moderate 
the indirect association between parents’ illness cognition of helplessness and adolescents’ barriers to medication 
adherence via the adolescents’ illness perceptions of helplessness.

Based on the above theories, we expected to find a significant indirect effect, in which higher levels of helplessness 
illness cognition in parents would be associated with higher helplessness illness cognition in adolescents that would be 
associated with higher levels of barriers to medication adherence. We also expected that under conditions of low levels of 
family conflict and high levels of family cohesion of both the parent and the adolescent, the indirect effect would not be 
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significant. In contrast, under conditions of high levels of family conflict and low levels of family cohesion of both the 
parent and adolescent, the indirect effect would be positive and significant.

Methods
Study Design
The study was cross-sectional and was conducted according to the STROBE guidelines for observational studies.

Data Collection Procedure
Participants were recruited from the Division of Pediatric Nephrology of Shaare Zedek Medical Center in Israel. Potential 
respondents were informed that participation was voluntary, and that data obtained from the survey would be analyzed in an 
anonymous format. Patients over the age of 18 years provided signed informed consent for participation in the study (according 
to Israeli law, parents lose guardianship when their child reaches the age of 18, and as such adolescents over the age of 18 need to 
give their consent). Parents who gave written informed consent for themselves and for their adolescents to participate in the study 
were asked to complete self-report questionnaires that were distributed by research assistants during a medical follow-up visit. In 
addition to the parents’ formal consent, the adolescent was also informed by the research assistants that participation was not 
mandatory and that confidentiality was assured. Inclusion criteria for the study were that the adolescent had received a kidney 
transplant, was at least 11 years of age, lived with at least one parent, spoke fluent Hebrew or Arabic, and was transplanted at least 
12 months prior to participation. Data collection took place between September 2018 and February 2020.

Ethical Considerations
The study was conducted in accordance with the Declaration of Helsinki. The study protocol was approved by Shaare 
Zedek Medical Center Institutional Review Board and Ethics Committee (No. 0068–18-SZMC). All kidneys were donated 
voluntarily with written informed consent, and this was conducted in accordance with the Declaration of Istanbul.

Measures
Parents and adolescents completed three self-report questionnaires:

Illness cognition of helplessness was examined by the relevant sub-scale of the Illness Cognition Questionnaire 
(Evers et al, 2001),11 which consists of 6 items examining helplessness of one’s condition (eg, “My illness limits me in 
everything that is important to me”) on a scale ranging from 1 (“not at all”) to 4 (“completely”). Higher scores in the 
helplessness domain reflect poorer cognition. In the present study, we used a translated Hebrew version that was 
previously used in the Israeli population.21 Cronbach’s alpha value in the original study was 0.88 and in the current 
study was 0.81 for parents and 0.85 for adolescents.

Family relationships were examined using the Brief Family Relationship Scale (BFRS)22 (completed by both groups). 
We addressed only the conflict and cohesion subscales due to the weaker reliability of the expressiveness subscale as 
noted by Fok et al.16 The study then focused on cohesion (7 items, eg, “in our family, we really help and support each 
other”) and conflict (6- items; “in our family, we argue a lot”) subscales. The scale ranges from 1 (“almost not at all”) to 
5 (“almost completely”). In the present study, we used translated Hebrew and Arabic versions. The translation was done 
by a bilingual translator who translated the BFRS from the original language to Hebrew/Arabic while a second bilingual 
translator independently back-translated the instrument from Hebrew/ Arabic to English. Cronbach’s alpha for total scale 
BFRS was 0.8822 and in the present study, it was 0.80, and 0.85 for the adolescent’s cohesion and conflict perceived 
family interactions, and 0.82 and 0.84 for the parent’s cohesion and conflict perceived family interactions.

Barriers to medication adherence - were assessed using the Simons and Blount’s16 scale which addressed the 
adolescent-perceived barriers to their taking prescribed medication (AMBS). The AMBS consists of 17 items rated on 
a 5-point Likert-like scale from “strongly disagree” to “strongly agree” with a maximum score of 85. According to 
Simons and Blount11 there are three factor-analytically derived subscales: disease frustration/adolescent issues with eight 
items (α = 0.84) (ie, “I do not want other people to notice me taking the medicine”), ingestion issues with five items (α = 
0.70) (ie, “I believe the medicine has too many side-effects”), and regimen adaptation/cognitive with four items (α = 
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0.76) (ie, I find it hard to stick to a fixed medication schedule”). In the present study, we used translated Hebrew and 
Arabic versions. The translation was done by a bilingual translator who translated the AMBS from the original language 
to Hebrew/Arabic while a second bilingual translator independently back-translated the instrument from Hebrew/ Arabic 
to English. The Cronbach’s alpha of the total scale was 0.86 in the original study and 0.83 in the present study.

Data Analysis
Bivariate correlations between the study variables were conducted using SPSS v. 26. The proposed moderated mediation 
model was examined using the Process Macro for SPSS,23 applying Model 10 with 2000 bias-corrected bootstrap 
samples. A power analysis using the G*Power 3 software,24 assuming normal and non-dyadic data, a = 0.05, N = 59, and 
a low-medium effect size of 0.25 with 4 predictors (0.30 correlations within individuals) for analyses of regression 
indicated high power of 0.81. Assuming dyadic data using the actor-partner’s interdependence (https://robert-a-ackerman. 
shinyapps.io/APIMPowerRdis/) model with 4 variables and 2 interactions, a = 0.05, N = 59, and a low-medium effect 
size of 0.15 for effects between adolescent and parent, and 0.25 for the association between variables within the same 
person, the model has 0.80 power. These power indicators of 0.80–0.81 point that we may be underpowered and miss 
significant effects, due to type β error. Therefore, our analyses were cross-validated with sensitivity univariate examina
tions and yielded similar patterns of results. Therefore, we conducted two sets of hierarchical regression analyses to 
examine the relationships between the investigated measures. Barriers to medication adherence total scores were entered 
as the dependent variable, and helplessness illness cognition in parents scores were entered as independent. The 
helplessness illness cognition in adolescents scores was entered as a mediator. Then, two two-way interactions were 
examined to extend the results of the analyses. Parents’ and adolescents’ conflict and cohesion in family relationships 
were entered as moderators in the indirect effect via helplessness illness cognition in adolescents, as well as on the direct 
association between helplessness illness cognition in parents and adolescents’ barriers to medication adherence. Separate 
regression models were conducted for the parents’ family cohesion and conflict, and for the adolescents’ family cohesion 
and conflict. A p-value of 0.05 was set as the critical level for statistical significance (for the analysis of indirect effects, if 
the 95% confidence interval includes 0 then the indirect effect is not significant at the 0.05 level, if 0 is not in the interval 
then the indirect effect is statistically significant at the 0.05 level; see Hayes.23 The data used is dyadic and constructed as 
raw data to ensure controlling for the dependence between dyads.

Results
Participants
Seventy-six adolescent and emerging adult kidney recipients and their parents were approached. Of them 59 adolescents 
and emerging adults aged 11–26 years (M = 19.38; SD = 4.82) and a parent that was -identified as an informal caregiver 
(71.4% mothers, 28.6% fathers) provided written informed consent to participate and were recruited to the study. Owing 
to patient confidentiality we had no access to the medical files of the 17 kidney recipients who did not consent to 
participate, thus there was no information available regarding differences between those recruited and those who 
declined. Among the 59 participants, the average number of years post-kidney transplantation was 6.49 +5.29 (range 
1–14 years), 55.9% (n=33) of them had a living organ transplant, 47 (79.7%) were treated with dialysis before 
transplantation range 1–77 months (M= 25.01, SD= 21.57).

Bivariate Correlations Between Study Variables
Table 1 presents the bivariate correlations between the study variables. As can be seen in Table 1, illness cognition of 
helplessness among parents positively correlated with illness cognition of helplessness among adolescents and with 
barriers to medication adherence. Illness cognition of helplessness among parents positively correlated with parents’ 
perceived family relationship (ie, cohesion and conflict). It was not correlated with the adolescents’ perceived family 
relationships (ie, cohesion and conflict).

Illness cognition of helplessness among adolescents positively correlated with barriers to medication adherence, and 
negatively with parents’ perceived family relationship (ie, conflict only) and with both adolescent’s perceived family 
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relationship (ie, cohesion and conflict). Barriers to medication adherence negatively related to parents’ perceived family 
relationship (ie, conflict only).

The Moderated Mediation Model: From the Perspective of the Adolescent
The overall model for predicting illness cognition of helplessness among adolescents was significant (F (5, 32) = 5.89 p < 
0.001 R²= 47.92%). The unstandardized coefficients are depicted in Figure 1. The main association of illness cognition of 
helplessness among parents (b = 0.68 SE = 0.14 t = 5.00 p < 0.001) was significant. Higher illness cognition of 
helplessness reported by the parent was associated with higher illness cognition of helplessness of the adolescent. The 
overall model with adolescents’ barriers to medication adherence as a dependent variable was significant (F (6, 31) = 
17.63 p < 0.001) and reached 55% of the variance. Illness cognition of helplessness among adolescents was associated 
with higher levels of barriers to medication adherence (b = 2.29 SE= 0.40 t = 5.73 p <0.001). However, illness cognition 
of helplessness among parents was not associated with barriers to medication adherence (b = −0.14 SE= 0.41 t = −0.34 
p =0.739). Regarding family relationships, higher levels of family cohesion were associated with lower levels of barriers 
to medication adherence (b = −1.45 SE = 0.46 t = −3.14 p = 0.004). However, adolescents’ perception of family conflict 
was not significantly associated with barriers to medication adherence (b = −0.43 SE = 0.41 t = −0.17 p = 0.123).

The interaction between illness cognition of helplessness among parents and the adolescents’ perception of family 
conflict was significant (b = −0.30 SE = 0.12 t = −2.47 p = 0.019). However, the interaction between illness cognition of 
helplessness among parents and the adolescents’ perception of family cohesion, was not significant (b =0.04 SE = 0.05 
t = 0.79 p = 0.435). Probing of the adolescents’ perceptions of family conflict and illness cognition of helplessness among 
parents showed that in higher levels of adolescents’ perceptions of family conflict, the indirect effect between illness 
cognition of helplessness among parents and the adolescents’ barriers to medication adherence via the illness cognition of 
helplessness among adolescents was significant (indirect effect b = 1.87 SE = 0.83 CI 95% 0.4745, 3.6955). Higher levels 
of illness cognition of helplessness among parents were associated with higher levels of illness cognition of helplessness 
among adolescents which were related with the adolescents’ higher levels of barriers to medication adherence. However, 
among lower levels of adolescents’ perceptions of family conflict, this indirect association was not significant (indirect 
effect b = 1.08 SE = 0.64 CI 95% −0.0233, 2.5885).

Table 1 Bivariate Correlations Between Study’s Variables

Illness Cognition 
of Helplessness 
Among Parents

Illness Cognition 
of Helplessness 

Among 
Adolescents

Barriers to 
Medication 
Adherence

Parents’ 
Cohesion

Parents’ 
Conflict

Adolescents’ 
Cohesion

Adolescents’ 
Cohesion

Illness cognition 
of helplessness 

among parents

–

Illness cognition 
of helplessness 

among 

Adolescents

0.654*** –

Barriers to 

Medication 

Adherence

0.518*** 0.636*** –

Parents’ 

Cohesion

−0.405** −0.165 −0.176 –

Parents’ Conflict −0.404** −0.296* −0.357* 0.460** –

Adolescents’ 

Cohesion

−0.201 −0.313* −0.481** 0.464** 0.674*** –

Adolescents’ 

Conflict

−0.177 −0.278* −0.389** 0.325* 0.260 0.344* –

Notes: *p < 0.05, **p < 0.01, ***p < 0.001.
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The Moderated Mediation Model: From the Perspective of the Parent
The overall model for prediction of illness cognition of helplessness among adolescents was significant (F (5, 29) = 8.39 
p < 0.001 R²= 59.13%). The unstandardized coefficients are depicted in Figure 2. The main effect of illness cognition of 
helplessness was significant (b = 0.72 SE = 0.14 t = 5.14 p < 0.001). Higher illness cognition of helplessness among 

Figure 1 The moderating role of Adolescent’s family cohesion and conflict in the indirect effect between illness cognition of helplessness among parents and adolescents’ 
barriers to medication adherence via illness cognition of helplessness among adolescents. 
Notes: Solid lines represent significant paths. Dashed lines represent non-significant paths. The sub-factors of cohesion and conflict are bolded to ease reading of the figures. 
Asterisks in the squares represent the two components of the interaction terms. Asterisk on arrows represent significance levels as follows: *p < 0.05, **p < 0.001.

Figure 2 The moderating role of Parent’s family cohesion and conflict in the indirect effect between helplessness illness cognition in parents and adolescent’s barriers to 
medication adherence via helplessness illness cognition in adolescents. 
Notes: Solid lines represent significant paths. Dashed lines represent non-significant paths. The sub-factors of cohesion and conflict are bolded to ease reading of the figures. 
Asterisks in the squares represent the two components of the interaction terms. Asterisk on arrows represent significance levels as follows: ***p < 0.001.
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parents was significantly associated with higher illness cognition of helplessness among adolescents. In predicting the 
adolescents’ barriers to medication adherence, the model was significant (F (6, 28) = 7.99 p < 0.001 R²= 63.13%). The 
main effect of illness cognition of helplessness among adolescents (b = 2.33 SE = 0.60 t = 3.87 p < 0.001) was 
significant. However, the illness cognition of helplessness among parents was not associated with barriers to medication 
adherence (b = 0.17 SE= 0.63 t = 0.27 p =0.792). The main effect of family cohesion (b = 0.21 SE = 0.50 t = 0.43 p = 
0.671) and family conflict (b = −0.71 SE = 0.78 t = −0.91 p = 0.373) was also not significant. Notably, the interactions 
between illness cognition of helplessness among parents and adolescents’ perception of family cohesion (b = −0.07 SE = 
0.13 t = −0.53 p = 0.599), and between illness cognition of helplessness among parents and the adolescents’ perception of 
family conflict (b = −0.03 SE = 0.23 t = −0.15 p = 0.885) were not significant.

Discussion
The present research focused on adolescents and emerging adults who underwent kidney transplants and on their parents. 
It examined the moderating role of perceived family relationships (ie, cohesion and conflict) in the indirect association 
between illness cognition of helplessness among parents and barriers to medication adherence via illness cognition of 
helplessness among adolescents. Our results showed that adolescents’ barriers to medication adherence were predicted by 
their illness cognition of helplessness and their perception of family cohesion. This finding supports a previous 
systematic review regarding barriers to medication adherence among chronically ill adolescents25 that showed that 
conflicts between adolescents and their parents seemed to be a major reason for non adherence to their medical treatment. 
In addition, this result highlights the importance of helplessness illness cognition, as a central factor that needs to be 
assessed in order to reduce barriers to medication adherence. Indeed, according to Leventhal’s common-sense model of 
illness representations26 the association between illness perception and health outcomes (namely medical adherence) 
could be related to engagement in self-care practices that involve complex decision making which depends on the 
patients’ representation of the illness. Thus, it is possible that post kidney transplant, there are parents and adolescents 
whose illness cognition is perceived as helpless, as they focus mostly on the aversive meaning of their medical situation 
(ie, commitment to medical follow-up, monitoring of serum creatinine, long-term nutritional management etc.). As such, 
higher barriers to medication adherence might emerge. Thus, the assessment of patients’ illness cognition of helplessness 
may provide valuable insights into their attitudes, beliefs, and emotional states, which may impact their ability to adhere 
to medication regimens.

Another important and novel finding that emerged from the data analysis relates to the dyadic effect that was 
revealed through the moderated mediation model. Specifically, adolescents’ perceived family conflict moderated the 
indirect effect between illness cognition of helplessness among parents and barriers to medication adherence via illness 
cognition of helplessness among adolescents. In higher levels of adolescents’ perceived family conflict, the effect of 
illness cognition in parents on adolescents’ barriers to medication adherence was not direct but occurred through the 
intermediary role of illness cognition among adolescents. Nevertheless, under low levels of adolescents’ perceived 
family conflict, this indirect association was not significant. This may point to the complex interplay between family 
dynamics, illness cognition and barriers to medication adherence. Interestingly, parents’ perceived family conflict and 
cohesion did not have a direct association with barriers to medication adherence, nor did they moderate the indirect 
association between illness cognition of helplessness among parents and barriers to medication adherence via illness 
cognition of helplessness among adolescents. A possible explanation for these results might be related to changes in 
the parent-child relations that are recognized during the phase of adolescence. That is, issues such as the quest for 
independence, experimental behaviors and emotional arousal might raise conflict with parents that can be regarded as 
normal for family relationships.27 However, numerous conflicts with parents might lead to lower psychosocial 
adjustment in adolescents and their adjustment problems might trigger more conflict with parents.28 These fluctuations 
may be salient during chronic illness and the experience of the burden of disease. Previous studies have found that 
parents and adolescent transplant recipients who report healthier family functioning also report barriers to medication 
adherence, such as forgetting medications, scheduling issues, and resistance towards medication.16,17 Given the 
aforementioned, it may be important to address these conflicts because when conflict relations are reported, adoles
cents’ barriers to medication adherence are more vulnerable to transmission of illness cognition of helplessness from 
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parents to adolescents. This may involve interventions aimed at improving communication within the family, enhan
cing adolescents’ ability for managing their illness, and providing support and resources to promote optimal medica
tion behaviors.

In reference to the indirect association between illness cognition of helplessness among parents and adolescents’ 
barriers to medication adherence via illness cognition of helplessness among adolescents, Berg and Upchurch29 claimed 
that family involvement in chronic disease management is actually a “shared” entity where family members perceive the 
illness as their own (ie, shared illness ownership), rather than perceiving the illness as the child’s own issue. Thus, it 
might be that when the parent is preoccupied with the adverse effects of kidney transplantation such as adhering to 
a strict treatment plan, he or she transmits this perception to their adolescent, which in turn gives rise to the illness 
cognition of helplessness among adolescents and it is thus associated with higher barriers to medication adherence.

Notably, regardless of the impact of illness cognition of helplessness among parents on the illness cognition of 
helplessness among adolescents and indirectly on adolescents’ barriers to medication adherence, parents’ percep
tion of family conflict and cohesion did not have a direct association with barriers to medication adherence, nor 
did they moderate the indirect association between illness cognition of helplessness among parents and barriers to 
medication adherence via illness cognition of helplessness among adolescents. These results were quite surprising 
as they are not in line with Minuchin’s view,30 which claims that the family is a social structure with a variety of 
subsystems and interrelationships. Minuchin30 posited that when the family unit encounters pressures from 
internal sources or external sources, adaptations need to be applied which may create dysfunction within the 
family interrelationships. As such, future studies are warranted to replicate these findings. Notwithstanding, our 
findings highlight the need to assess the adolescents’ perceptions of their family relationships post-kidney 
transplant because they were found to be significant in comparison to their parents’ perceptions in reference to 
medical treatment barriers.

Implications
Based on the study’s findings, healthcare providers should prioritize monitoring illness cognition of helplessness 
among adolescent post kidney-transplant recipients and their parents. This monitoring can be facilitated by the post- 
transplant unit’s social worker or psychologist using a multidisciplinary approach.31 Additionally, psycho-social 
personnel in the post-transplant clinic can offer interventions aimed at reducing illness cognition of helplessness for 
both adolescents and their parents, ultimately reducing barriers to medication adherence. Cognitive-behavioral therapy 
(CBT) can be employed as an effective intervention, delivered through various formats such as face-to-face sessions, 
internet-based platforms, or individual and group therapy.32 Accessible platforms outside the hospital setting, such as 
public Health Management Organizations in Israel, can also be utilized for CBT interventions. These interventions 
focus on transforming unhelpful illness-related cognitions into helpful ones among children and adolescents with 
chronic diseases.33,34 In line with this notion, clinics for adolescents with peer support may also be another platform to 
address adolescents’ needs post-transplantation. This type of setting might foster communication among group 
members on how to transform illness cognitions of helplessness to helpful cognitions and provide valuable education 
regarding medication adherence.35

Furthermore, considering the association between family relationships, adolescents’ barriers to medication adherence, 
and the transmission of illness cognition of helplessness from parents to adolescents, parental counseling is recom
mended. This type of intervention can be delivered through psycho-educational parents’ group interventions conducted 
by the psychosocial team of the hospital’s transplant unit or in community settings such as Israeli individual and family 
welfare care centers. Parental counseling aims to increase parental awareness of the impact of their behavior and illness 
cognitions on their adolescent and may indirectly influence cooperation with medical treatment post-kidney transplanta
tion. Indeed, insufficient family support has been previously linked to noncompliance among adolescent kidney 
transplant recipients.36
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Limitations
Despite the useful information provided by this preliminary study, it is not without limitations. First, due to the cross- 
sectional design caution should be applied in generalization of the findings. Second, participants included a relatively 
small number of dyads recruited from a single institution. Therefore, the analytic plan involved two separate analyses 
instead of a united model. In addition, perhaps effects were missed due to type β error, and therefore the results should be 
interpreted cautiously. Important to note that univariate sensitivity analyses were conducted with a single predictor every 
time to examine the reliability of the findings and results show that all parameters were similar to the main model. 
Thereby, findings should be reexamined in future studies with larger and multisite samples. Third, the responsibility for 
the medication regimen was not assessed in the current research which might be a factor in perceived barriers to 
medication adherence and likely differs depending on the particular family unit. Thus, it is recommended that future 
studies should include such assessments in order to clarify the role of medication regime responsibility in barriers to 
medication adherence among adolescent and emerging adult transplantation recipients and their parents. Fourth, the study 
assessed adolescent and emerging adult-parent relationships which may be rooted in culture.37 Thus, future replication 
studies should be conducted in various cultures. Lastly, given the susceptibility to reporter bias and the use of subjective 
measures of barriers to medication adherence in the present study, future research should include objective measures for 
assessing these barriers to medication adherence such as lab results or daily diaries.

Conclusion
This study highlights the important role of illness cognition of helplessness in assessing barriers to medication adherence 
post-kidney transplantation in both adolescent and emerging adult recipients and their parents. Overall, findings from the 
current study indicate that adolescent and emerging adult transplant recipients reported higher barriers to medication 
adherence in the presence of illness cognition of helplessness among their parents as well as the presence of their own 
such cognition. Moreover, the current study stresses the importance of monitoring the level of adolescents’ perceived 
family conflict; When adolescents perceive higher levels of family conflict, illness cognition of helplessness among 
parents impacts illness cognition of helplessness among adolescents and indirectly impacts adolescents’ barriers to 
medication adherence.
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