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Abstract 

Although the incidence of depression seems to improve with the transition from dialysis to 

kidney transplantation (KT), depression still remains prevalent, with rates between 20-60% 

documented in the literature.  Depression in patients after kidney transplantation has been 

associated with non-adherence, increased transplant specific morbidities and mortality, and 

significant negative outcomes such as graft loss and patient death.  There is limited research on 

the prevalence of depression, associated risk factors, and how to identify depression in the KT 

population. The literature shows that most patients after KT are not being routinely screened for 

depression.  This purpose of this study is to increase early recognition of depressive symptoms in 

patients after KT by implementing a process improvement intervention to screen patients after 

KT on admission to an inpatient transplant unit.  A retrospective chart review was performed to 

evaluate a baseline for the current evaluation of depression in this setting during the 30-day 

period prior to study intervention. Of the 24 patients included in the retrospective chart review, 

there is no evidence that depression was evaluated in 62.5% of patients.  For the study 

intervention, 13 participants were included.  The PHQ-2 and PHQ-9 screening tools were used to 

assess for depressive symptoms in participants on their admission to a transplant-specific unit at 

a large medical center, over a 30-day period.  The exact Chi-square test was used to analyze the 

PHQ-2 scores, comparing those with PHQ-2 scores of zero with those PHQ-2 scores greater than 

0.  The following factors were found to be trending towards statistical significance: age, 

employment status, a rejection episode and living habitation status.  While the screening tool 

intervention did not identify any positive PHQ-2 scores, it does provide a feasible way to 

improve evaluation of depressive symptoms in patients after KT.   
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Introduction and Background 

In 2014, almost 80,000 patients underwent kidney transplants worldwide (Srifuengfung et 

al., 2017).  As kidney transplantation (KT) has become the leading treatment for end-stage renal 

disease (ESRD), the number of KTs performed annually in the United States continues to 

increase.  This therapy attempts to eliminate the need for dialysis, and improve overall outcomes 

for ESRD patient population.  Since the first successful KT surgery in the United States in 1954, 

transplantation has seen huge advancements, from improved surgical techniques to more 

effective immunosuppressive therapy, allowing graft and patient survival to steadily improve.  

Nationally, the KT survival rate is estimated at 89% at 1 years, and 76% at 5 years (Gorevski et 

al., 2013).   

 However, despite these advancements in transplantation and improved overall outcomes, 

adjusting to the realities of living as an immunosuppressed transplantation patient is difficult.  

Patients face a host of challenges, ranging from managing their complex medication regimens, 

frequent blood monitoring, and clinic visits.  This can be both overwhelming and demanding for 

patients and their families.  The physical and emotional stressors during the recovery period 

include learning to navigate through the potential complications associated with recovery from 

transplantation (Dew et al., 2015).  This includes medication side effects, and the new risk of 

infection, rejection, and malignancy. 

Compounding the stressors related to the life of a patient after transplantation may be a 

history of depression before transplant, which puts them at even greater risk of ongoing 

depression after transplantation.  Depression is linked to poor behavior choices, poor diet and 

exercise, and substance abuse.  Depressed patients may have diminished social support, social 

isolation, and sleep disturbances.  Despite psychiatric evaluations as part of the pre-
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transplantation evaluation, clinically significant depression and anxiety are seen at significantly 

higher prevalence rates in post-transplantation patients than in the general population.  These 

rates are equal or higher than those seen in similar chronic disease populations.   One study 

found transplantation patients have a depression or anxiety rate of up to 62%, compared to 3-

10% seen in general population, and 10-40% in patients with other chronic diseases, such as 

arthritis, cancer, lung disease, heart disease, and diabetes (Dew et al., 2015).  Literature suggests 

that 10-20% of all KT patients experience moderate to severe depression (Dobbels et al., 2008).  

Depression has been strongly associated with non-adherence.  In 2004, the estimated cost 

for treatment of non-adherence in kidney transplantation patients in the United States was 

approximately $100 million a year (Cukor et al., 2009).  Non-adherence has been identified as 

the primary cause of graft failure, and if a patient is non-adherent, graft failure is seven times 

more likely (Gorevski et al., 2013).  In various medical conditions, patients with depression are 

up to three times more likely to be non-adherent than those without depression (Cukor et al., 

2009).  In KT patients, one study cited that 22.6% of KT patients were non-adherent, causing late 

acute rejection in 21% of these patients compared to only 8% of rejection in those who were 

adherent (Gorevski et al., 2013). The cost of non-adherence after transplant is very high.  Often 

expensive diagnostic procedures are required, as well as rejection therapies that can cost 

thousands of dollars per medication.  Exploring the link between depression and adherence is 

necessary in this transplant population.  A large amount of responsibility is placed of a KT 

recipient, from maintaining complex medication regimens with regular dose adjustments, 

frequent appointments and blood analysis, and the expectation to call the transplantation center 

for assessment with new symptoms.  If a patient has certain depressive symptoms, it could make 

these responsibilities very difficult to sustain in the long term. Despite all the advances in 
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transplantation technology, patients may experience more graft loss and higher mortality related 

to depression than is acceptable. 

Purpose of the Study 

Although depression seems to improve with the transition from dialysis to KT, it remains 

prevalent, with rates between 20-60% seen in the literature.  Depression in post-KT has also been 

associated with non-adherence, increased transplant-specific morbidities and mortality, and 

significant negative outcomes for KT patients.  There is limited research on the prevalence of 

this depression, risk factors for depression, the potential outcomes, and the ways to reverse the 

trends. Research shows that most KT patients are not being screened for depression, therefore 

limiting early recognition and treatment (Veater & East, 2016).   

The purpose of this study is to increase recognition of depression in patients after kidney 

transplantation by implementing a process improvement intervention to screen patients on 

admission to an inpatient transplant unit.  The primary objective is to enhance recognition of 

depression in patients after kidney transplantation, with the secondary objective of analyzing the 

demographic and clinical variables in this sample that correlate with depression. 

At this study setting at the time of study implementation, patients after KT were not being 

routinely screened for depression during their inpatient hospital admission. The transplantation 

social work team screens post-KT patients as part of the outpatient transplant clinic visit but 

these patients are not screened routinely as inpatients.  Lack of inpatient screening creates a gap 

in the assessment and identification of depression for admitted transplant patients, as their mental 

health is often overlooked while managing acute medical problems.  
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Research Questions 

1. Does the implementation of depression screening for patients after kidney 

transplantation on admission to an inpatient transplantation unit, using the PHQ-2 and 

PHQ-9 screening tool, increase recognition of depression?  

2. Of the identified patients with depression, do the following demographic and clinical 

factors correlate with higher rates of depression: being unmarried, living alone, being 

unemployed, having a deceased donor versus a living donor, graft failure after 

transplant, a rejection episode, and delayed graft function?  

Review of the Literature 

The studies included in this review discuss many different aspects of depression in 

relation to post-KT patients.  The following topics were included, in order to fully evaluate the 

literature on this topic: 1) comparison of depression rates between dialysis patients and those 

post-KT, 2) comparison of depression rates between deceased and living donor recipients, 3) 

prevalence and/or risk assessment of depression in post-KT patients, 4) assessing non-adherence 

in relation to depression in post-KT recipients, 5) assessing effects of depression post-KT on 

mortality and morbidity, and overall outcomes.  

Comparing Depression Rates between Dialysis Patients and Kidney Transplant Patients 

The purpose of evaluating depression in both end-stage renal disease (ESRD) patients 

and those post-KT patients is to analyze the risk factors identified in these patient populations.  

The following eight studies compare depression rates between those that are on dialysis awaiting 

transplant, and those who are post-KT.  A cross sectional study in Turkey by Akman et al. (2004) 

compared rates of depression between 3 groups; waitlisted patients, post-KT patients, and post- 

KT patients who have returned to dialysis after chronic allograft loss.  In utilizing the Beck 
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Depression Inventory Scale (BDI), they found significantly lower depression rates in post-KT 

patients compared to those post-KT that returned to dialysis (p= 0.003).  Depression rates were 

also lower for those on a transplant waitlist than those who had been transplanted but had graft 

failure, even though both groups were on dialysis.  Authors found an association between the 

length of graft survival and depression in this group, concluding that the longer the graft survived 

less depression was experienced.  This suggests that returning to dialysis correlated to higher 

depression rates. The results suggest that patients post-KT are at particularly high risk for 

depression when graft failure leads to a return to dialysis.  The authors also found that married 

individuals in all groups had less depression (p< 0.03).  This may indicate that marriage can act 

as a protective factor for depression, likely related to increased social and emotional support.  

The authors also concluded that placing a patient on the transplantation waitlist seemed to 

decrease the incidence and severity of depression in ESRD patients, as it “may provide higher 

quality of life and better outcomes” (Akman et. al, 2004, p. 113) long term. 

Andrade, et al. (2015) assessed differences in hopelessness, suicide ideation, and 

depression in a cross-sectional study in Brazil.  This study compared 50 patients on dialysis, and 

50 post-KT recipients using the BDI Scale, the Beck Scale for Suicide Ideation, and Beck 

Hopelessness Scale.  These authors found no significant difference in hopelessness, suicide 

ideation and depression symptoms between these two groups.  However, there was a higher 

prevalence of depressive symptoms and suicide ideation in the dialysis patient group.  When 

analyzing patients after KT, those receiving transplants from deceased donors had increased 

depression symptoms compared to those who had received transplants from living donors (p= 

0.042).  In both patients undergoing dialysis and patients post-KT, unemployment (p= 0.027) and 

being unmarried (p=0.07) correlated to increased depression risk compared to the patients who 
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were working and married.  This study excluded any patients who required hospital admissions 

for complications within the preceding four months, patients with known poor compliance, and 

ones with clinical instability.  These exclusion criteria may have prevented the ability to capture 

depression in the study population, as the exclusions are possible risk factors for depression.  

However, depression rates in both groups were seen to be “markedly higher” than those in the 

general population (Andrade, et al., 2015, p. 61).  This study highlighted that both groups had a 

high risk for depression, and that close assessment and monitoring is likely indicated in the 

populations.   

In a prospective cohort study in the United States by Christensen and researchers (2000), 

patients receiving dialysis before transplantation were compared to patients after kidney 

transplantation.  The patients post-transplantation were evaluated prior to transplantation, and 

then again after transplantation to assess whether there was any change in their depression after 

the transplantation intervention.  Using the BDI scale, depression scores decreased for patients 

from the pre-transplant phase to post-transplant.  However, there was no significant difference 

between the two groups (dialysis patients and those who had received a transplant).  The study 

focused on how patient coping mechanisms affected depression and found that patients with a 

high preference for health-related information had lower rates of depression than those who had 

lower preference for information.  These results, therefore, suggest that patient coping ability and 

health education may affect depression rates after transplantation.   

Corruble and others (2011) examined whether having depression symptoms pre-

transplant was predictive of outcomes post-transplant, particularly graft failure and mortality 

rates at 18 months post-transplant.  This prospective longitudinal cohort study took place among 

three transplant centers in France.  They utilized the short BDI and State Trait Anxiety Inventory 
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(STAI) as instruments.  This study included patients either liver or kidney transplantations 

(excluding recipients with combined kidney-liver transplantations).  The authors found that over 

half (56%) of participants reported depressive symptoms while on the transplantation waitlist.  

Patients with depressive symptoms had the following risk factors: being younger, female, living 

alone, smoking cigarettes daily, lower educational status, under employment, and engaging in 

less leisure activity (Corruble et al., 2011).   Interestingly, the authors found patients that 

reported depression pre-transplantation were found to have a three to four-fold decrease in risk 

for graft failure and mortality 18 months post-transplantation (similar in both liver and kidney 

transplantation populations).  While this finding is inconsistent with other findings in the 

literature, the researchers hypothesized that patients expressing depressive symptoms pre-

transplantation may be better equipped to cope with the significant stressors post-transplantation 

(Corruble et al., 2011).  It is also possible that those with depression were in denial, and thus 

more likely to also deny relevant physical symptoms, leading to poorer outcomes (Corruble et 

al., 2011).  

A cross-sectional comparison study by Kovacs and researchers in Hungary (2011), 

assessed sleep, depression, and health related quality of life (HRQoL) between patients on 

dialysis and patients post-KT.  The authors utilized the Kidney Disease Quality of Life-Short 

Form (SF-12) tool to assess HRQoL, the Center for Epidemiologic Studies Depression Scale 

(CED-S) to assess depression, and the Athens Insomnia Scale (AIS) to assess sleep.  The study 

showed that patients post-KT had significantly better health-related quality of life than those on 

the transplantation waitlist.  Both clinically diagnosed depression and depressive symptoms were 

associated with impaired health related quality of life.  
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In a study by Muller and others (2015), the prevalence of depression and anxiety were 

compared between patients before and after KT in a cross-sectional study in Lithuania.  They 

utilized the Hospital Anxiety and Depression Scale (HADS-D/A), SF-12 to assess health-related 

quality of life, as well as the Resilience Scale, and Coping Self-Questionnaire.  No significant 

differences in prevalence of depression or anxiety were identified between pre and post-

transplant groups. They did not find any significant differences in terms of resilience and coping 

between groups.  In the post-transplant group, living alone was noted to be correlated with 

increased depressive symptoms.  Although there was no difference in depression between the 

two groups, the authors observed higher rates of depression in those groups than in other disease 

groups.  

A cross sectional study in Turkey by Ozcan et al. (2015) compared cognitive symptoms 

and symptoms of anxiety and depression among patients post-KT, those on hemodialysis (HD), 

and those on peritoneal dialysis (PD).  They used the HAD assessment for depression and 

anxiety, and Brief Cognitive Scale Examination (BCSE).  Patients post-KT had significantly 

lower levels of anxiety and depression than those on dialysis (both HD and PD).  They also had 

better cognitive scores (p< 0.001).  

Another study was conducted in Hungary by Szeifert and researchers (2010) who 

compared depressive symptoms between waitlisted dialysis patients and those patients post-KT, 

in an observational cross-sectional study.  The Center for Epidemiological Studies Depression 

Scale (CES-D) was used, with findings showing a 33% prevalence of depression in the waitlisted 

group, compared with 22% in patients post-KT (p= 0.002).  The authors also found the following 

to be significant and independent predictors of depression among the transplant patients: number 

of comorbidities, estimated glomerular filtration rate (GFR), perceived financial situation, and 
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marital status (Szeifert et al., 2010).  Depression was also found to be higher in women, those 

working less than part-time, and those unmarried (p < 0.001).  They also found that as estimated 

GFR (indicator of worsening renal function) decreased depression scores increased (p = 0.02).   

The studies included in this review compared depression between those persons receiving 

dialysis and those who had received a transplant.  Many studies found being married was 

associated with lower rates of depression, as well as being employed.  Risk factors identified 

included being on dialysis (whether pre- or post-transplant), smoking, lower socioeconomic 

status, and living alone.  All the above studies found depression scores to be better or equal after 

transplantation when compared to rates of depression in dialysis patients.   

Comparing Depression between Deceased Donor and Living Donor Recipients 

Two studies were included that specifically assessed depression rates based on donor 

status.  Schlebusch and researchers (1989), an older study from South Africa, compared 

depression rates between deceased donor recipients and living donor recipients.  It utilized BDI 

to assess 30 deceased donors and 10 living donors.  This sample distribution may indicate that 

there were fewer living donors being utilized when this study was conducted.  The authors found 

no statistically significant difference between these transplant recipient groups.  However, the 

findings did show that 20% of participants had some degree of depression.  Lower rates of 

depression were seen in patients that were at least a year post transplantation.  

Virzi and researchers (2007) performed a prospective cross-sectional study in Italy that 

evaluated anxiety and depressive symptom frequency and prevalence, specifically in living donor 

recipients and their donors.  They used the Hamilton Rating Scare for Depression, Hamilton 

Anxiety Scale, Self-Rating Anxiety Scale, and Short Form Health Survey (SF-36) to assess 

health-related quality of life.  Patients were assessed at one-month pre-transplant, and six months 
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post-transplant.  Depression rates deceased for living donor recipients from pre-transplant to the 

post-transplant period.  Their health-related quality of life also improved.  

There are few studies that compare rates of depression between those who receive living 

donors and those of deceased donors.  Two studies reviewed here are from countries outside of 

the United States.  More studies are needed on this topic, as it could be helpful to understand if 

there were a significant difference in depression rates between deceased donors and living donor 

recipients, especially within the United States.  

Prevalence and Assessment of Risk Factors of Depression in Kidney Transplant Recipients 

Most of the studies reviewed focus on evaluating the prevalence and risk factors of 

depression among patients who had received KT, comprised of seven studies and one literature 

review. One cross sectional comparison study in Lithuania by Kusleikaite et al. (2007) examined 

factors affecting quality of life (QoL) in patients with KT, and the association between QoL and 

depression.  The SF-36 and BDI were utilized.  The authors found that 20% of participants had 

BDI scores over 15, indicating at least mild depression.  There was an inverse correlation 

between depression scores and quality of life.  Patients with higher depression scores were 

significantly older (p < 0.05), had higher serum Cr levels (p < 0.05) (Kusleikaite et al., 2007).   

In a study conducted in Spain by Pérez-San-Gregorio and researchers (2013), patients 

with KT were evaluated for anxiety and depression during the initial transplant hospitalization 

(once out of ICU) and again 12 months post-transplant.  This study also evaluated liver 

transplant patients on the same basis.  The HADS and BCSE tools were used in this cross-

sectional study.  Results found that patients with KT were more anxious during initial 

hospitalization than at 12 months post (p = 0.001).  Patients after KT were found to be more 

anxious than patients after liver transplantation during this hospitalization as well.  There was no 
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statistically significant effect seen in terms of depression over time.  The results suggest that 

patients who had received KT need more emotional support during the initial transplant recovery 

phase while in the hospital.   

Spencer and researchers (2011) conducted a clinic audit in a transplant center in the UK 

to evaluate if depression screening was being done by clinicians at an outpatient transplant clinic, 

and to confirm depression rates within this population.  The audit revealed that rates of screening 

were poor, particularly by the nephrologists.  It found that 22.4% of patients had significant 

depressive symptoms, using BDI scores greater than or equal to 16.  The most predictive factor 

for those with significant depressive symptoms was found to be a reported history of depression.  

Often this historical depression had not been identified in the patient’s chart.  While this was a 

small audit at a single center, it suggests that depression is being under-screened, therefore 

under- detected and under-treated.   

In a Thailand study by Srifuengfung et al. (2017), prevalence and risk factors for 

depression in patients with KT was evaluated, as well as the link to comorbidities and functional 

disabilities.  The study utilized the Charlson Comorbidity Index (CCI), Patient Health 

Questionnaire (PHQ-9), and the World Health Organization Disability Assessment Scale 

(WHODAS). The authors found that 12.9% of patients had depression.  Patients with depression 

had higher comorbidity scores (p < 0.01) and higher disability scores (p < 0.01).  Given that this 

was a study in Thailand, it is possible that Asian norms and culture may have affected the 

reporting of depression in this study (Srifuengfung et al., 2017). 

In a prospective study in the United States by Stanfill et al. (2016), the association 

between demographic characteristics, weight change, and depression was explored post-KT.  The 

CES-D was used at the time of transplant, six months post, and 12 months post-transplant.  Of 
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the 47 participants, 62% reported depression at time of transplant, which decreased to 47% at six 

months, and 49% at 12 months post-transplant.  Older patients were found to have higher rates of 

depression.  No significant difference was identified between those who gained weight and 

depression scores.  The authors concluded that patients with KT are at higher risk of depression.  

Patients after KT are also at high risk for significant weight gain post-transplantation, especially 

within the first year.  This study identified an association between clinical depression and weight 

gain as well.  This can lead to worsening cardiovascular status and increased rates of diabetes.  

Excessive weight gain has been associated with depression rates, with a 50 % increase in 

depression in overweight people over their lifetime than the general population (Stanfill et al., 

2016).  The results stress monitoring importance for both depression and weight gain post-

transplantation.   

A study conducted in Japan by Tsunoda and researchers (2010), assessed risk factors of 

depression after KT.  This retrospective cohort study used the Zung Self-rating Depression Scale 

(SDS) to evaluate participants.  The authors found depression prevalence in patients post-KT  to 

be 41.4%.  Patients with depression were more likely to not have a regular income, a lack of 

desire for a KT, and an episode of rejection.  Those living alone were 2.51 times more likely to 

be depressed that those living with others (p < 0.05).  The researchers identified no difference in 

depression scored between living and deceased donor recipients.  This study excluded patients 

post-KT who visited the Department of Psychiatry after transplantation, and therefore may have 

missed some patients with depression.   

In a study by Weng and colleagues (2009), a cross sectional survey in Taiwan was 

performed to examine the effects of self-efficacy and self-care on depression post-KT.  The BDI, 

Self-Care Self-Efficacy Scale, and Kidney Transplantation Self-Care Behavior Scale were 
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utilized.  The authors found 32.8% of participants had mild to severe symptoms of depression.  

Self-care behaviors and self-efficacy had a direct negative effect on depressive symptoms, which 

was able to explain 23% of the total variance.  The authors concluded that self-efficacy is a 

“modifiable determinant of depressive symptoms” (Weng et al., 2008, p. 1787).  They 

recommended boosting patients’ beliefs in their abilities for self-care, as it could lead to 

decreased depression rates, and positively influence their psychological state (Weng et al., 2008).  

They endorsed promoting goal-setting, coaching patients, and teaching stress management skills 

(Weng et al., 2008).  Of note, this study takes place in Taiwan, where only 2,750 KT cases were 

performed from 1967 to 2005 (Weng et al., 2008).   

A literature review was conducted by Veater and East (2016) who examined twelve 

research studies regarding prevalence, detection, and the impact of depression on patients post-

KT.  This review concluded that patients after KT have less depression that those on dialysis; 

however, it is still more prevalent than that of the general population.  There is also evidence for 

association between depression and mortality.  The review concluded that while routine 

screening is highly recommended, it is rarely put into practice.  The review found increased 

awareness of depression in this population to be essential, to allow for early identification and 

treatment.   

In summarizing the above articles regarding prevalence and risk factors in depression 

there were consistent findings.  Depression in patients with KT was estimated from 12% to as 

high as 62% in one study (Stanfill et al., 2016).  Increased depression rates were seen in older 

patients, those with worsened renal function, delayed graft function, lack of regular income, an 

episode of rejection, and those living alone.  The results suggest that social determinants and 
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social support might be a large contributing factor.  It should also be noted that, excepting one 

study, all of the studies took place internationally.   

Non-adherence in Relation to Depression Post Kidney Transplant 

 Two studies examined the relationship between non-adherence and depression in patients 

post-KT.  Cukor et al. (2009) conducted a prospective cohort study in the United States to 

determine whether depressive affect is a significant predictor of self-reported medication 

adherence in patients receiving dialysis and patients post-KT.  The BDI and Medication Therapy 

Adherence Scale were utilized.  The authors found that compared to patients who had received 

transplants, the dialysis cohort was significantly more depressed (p < 0.001).  Patients with 

higher depression scores had significantly lower adherence to medications (p = 0.001), in both 

dialysis and transplant patients.  Patients on dialysis reported less medication adherence than 

transplant patients (p= 0.002).  The authors found that transplant patients with “perceived control 

over their outcome” were less depressed than those who “attributed their health outcomes to 

chance” (Cukor et al., 2009, p. 1224).  Clinical depression was associated with significantly less 

medication adherence.  These results illustrate that depression is a significant predictor for non-

adherence, and that the level of depression correlated with the level of non-adherence.   

 In a cross-sectional study by Gorevski et al. (2013) in the United States, patients with 

liver and kidney transplantations were assessed for the association of personality, depression, and 

quality of life (QoL) for the association with medication adherence.  This study used the 

Immunosuppressive Therapy Adherence Scale (to measure compliance), the NEO Five-Factor 

Inventory Scale (to measure personality), the PHQ-9 (to measure depression) and the SF-36 (to 

measure HRQoL).  In a sample of 86 participants with KT, 60% had minimal to mild depression, 

and 9.8% had severe depression scores.  The authors found an association between depression 
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and adherence with immunosuppressive medications in patients post-KT.  Those that scored 

higher on the depression scale were more likely to be non-adherent. The authors identified that 

43% of patients with KT were non-adherent.   

These two studies show a strong association between depression and non-adherence.  

They appeared to correlate in intensity as well.  The more severe the depression score, the worse 

the non-adherence.  This non-adherence could lead to increased healthcare cost with expensive 

interventions to treat rejection, but more importantly, decreased graft survival and even patient 

death.  

Depression and Risk for Post-Transplantation Morbidity and Mortality 

Four studies and one systematic review and meta-analysis were included on the topic of 

depression in relation to its risk for morbidity and mortality among post patients with KT.  

Dobbels et al. (2008) performed a retrospective observational study in America of 47,899 

patients with KT (transplanted from 1995-2003).  The patients were analyzed based on Medicare 

billing codes.  This study measured the cumulative depression incidence over the first three years 

of post-transplant.  Depression was identified in 3,360 patients, with a cumulative incidence of 

5.05% at one year, 7.29% at two years, and 9.10% at three years post-transplant.  Of the patients 

that showed post-transplant depression, 18.6% had evidence of depression in the six months 

prior to transplant.  Depression was associated with a two-fold greater risk of graft failure, 

increased risk of returning to dialysis and death with a functioning graft.  The authors identified 

the following factors associated with more depression: being Caucasian, female, diabetes as the 

primary cause ESRD, Rapamycin use, anti-thymoglobulin as induction therapy, donors over age 

65, marked obesity, and antigen mismatch (Dobbels et al., 2008).  They also found that patients 

65 years or older were 14% less likely to be depressed than younger patients.  There was no 
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difference in depression rates identified between deceased and living donor recipients.  The 

authors concluded that depression is greatly correlated with negative outcomes for patients 

(Dobbels et al., 2008).  One limitation of this study is that depression had to be noted in a 

Medicare claim for it to be identified, which may mean that not all depressed patients were 

represented in this study.   

Rocha et al. (2001) performed a cross-sectional study in Brazil comparing outcomes in 

patients post-KT with and without depression (based on BDI scores).  The scores were compared 

over a four-month time period.  Results showed increased rates of depression in patients that had 

delayed graft function (p = 0.05).  Depression was significantly higher in patients that had to 

return to dialysis (p = 0.002).  Patients with depression had a higher incidence of chronic 

allograft nephropathy.   Overall, “negative results” (Rocha et al., 2001, p. 3424), defined by 

adding up all negative outcomes listed in the study, were significantly more frequent in patients 

with depression.  Therefore, the study findings showed a strong association between moderate to 

severe clinical depression and negative outcomes post-transplant.   

A prospective cohort study by Novak et al. (2010) in Hungary analyzed whether 

depressive symptoms are independent predictors of mortality in patients with KT.  This study 

used the CES-D to measure depressive symptoms in 840 patients post-KT, over a five-year 

period. The authors found the depression prevalence to be 22%, noting that only 2% of the 

patients were on antidepressants.  A higher mortality was noted in patients with depression.  

Depression scores were significantly predictive of death-censored graft loss (nonfatal graft 

failure).  Higher rates of depression were identified in this study among women, those with 

worse renal function, more self-reported comorbidities, and lower serum albumin.  Patients with 

depression had significantly worse survival chance that those without depression, as analyzed by 
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the Kaplan-Meier survival plot (used to estimate survival over time).  The results suggest that 

depressive symptoms are independent predictors of mortality in this population. 

In a prospective cohort study in Netherlands by Zelle and colleagues (2012), recipients of 

KT were assessed for depression determinates, and the association with cardiovascular, all-cause 

mortality (any cause of death) and graft failure.  The Depression Subscale of Symptoms Checklist 

(SCL-90) was utilized.  The authors found that 31% of participants in this study scored positive 

for depression.  The following were identified as independent variables associated with 

depression: being medically unfit to work, proteinuria, lower physical activity level, and longer 

time dialysis on before transplant.  Depression was strongly associated with increased with 

cardiovascular risk (p = 0.004), increased all-cause mortality (p < 0.001), and increased graft 

failure. 

Dew et al. (2015) conducted a systematic review and meta-analysis, analyzing 27 studies 

of patients post-transplant.  Out of the 27 studies, five examined the association between 

depression post-KT and common transplant-related morbidities.  The analysis found that 

depression increased the relative risk of mortality by 65%, with the risk of being similar in all 

transplant organ types.  Depression was also associated with an increase death-censored graft 

loss.  

In the before-mentioned studies, depression was shown to be strongly associated with an 

increased risk of mortality, up to 65% in one study.  Outcomes for patients with depression were 

worse than those without depression.  Depression was associated with greater risk of graft 

failure, and a return to dialysis (Dobbels et al., 2008).   Depression was also associated with 

increased cardiovascular risk, and mortality (Zelle et al., 2012).  There is evidence to show that 
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patients with depression, post-KT, have significantly worse outcomes, and increased morbidity 

and mortality.   

Depression Screening Recommendation 

 The US Preventive Services Task Force (USPSTF) analyzes the benefits and potential 

risks of specific preventive care practices and it provides official recommendations.  In the most 

recent update (Siu et al., 2016), the evidence relating to screening for depression in adults 

(without related signs or symptoms) was reviewed.  Based on this analysis, the USPSTF 

recommends screening all adults for depression, with “adequate systems in place to ensure 

accurate diagnosis, effective treatment, and appropriate follow-up” (Siu et al, 2016, p. 380).  The 

USPSTF states that screening improves the “accurate identification of adult patients with 

depression” (Siu et al, 2016, p. 380), as well as better clinical outcomes.  There was convincing 

evidence that treating adults (and older adults) for depression identified through screening 

decreased clinical morbidity as well (Siu et al., 2016).  Their evidence found that patients with 

chronic illness were at an increased risk for depression.  In terms of potential harms for screening 

adults for depression, the USPSTF found these harms to be “small to none” (Siu et al., 2016, p. 

380).  Therefore, the USPSTF recommends all adults be screened for depression, regardless of 

their risk factors.  

Summary of the Literature 

Depression in patients after KT was estimated to be from 12% to as high as 62% in one 

study (Stanfill et al., 2016).  The literature identified the following demographic factors as 

significant predictive factors for depression in this population: age, gender, marital status, 

employment status, social support or lack thereof, living situation, and employment status.  The 

following clinical factors were found to be significant predictive factors in the literature: graft 
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failure leading to dialysis, number of comorbidities, renal function (either measured with 

estimated GFR or Cr clearance), rejection episode, and delayed graft function.  

Depression is a significant predictor for non-adherence, with the level of depression 

correlating with the level of non-adherence.  Clinical depression was associated with 

significantly less medication adherence.  Many patients that could be thriving with a successful 

functioning kidney graft lose their graft due to rejection caused by non-adherence to necessary 

treatment. Depressive symptoms were also shown to be independent predictors of graft loss and 

mortality in the population.  The literature identified that patients with depression post-KT had 

significantly higher mortality and negative outcomes (Zelle et al., 2012).  

Gaps in the Literature 

This review of literature analyzed many topics in relation to depression post-KT, 

including comparison between depression rates among patients receiving dialysis and patients 

with KT, comparison of depression rates in deceased and living donors, prevalence rates and risk 

factors for depression in patients after KT, non-adherence and how it related to depression in the 

KT populations, and risk of mortality and morbidity in depressed patients with KT.  However, 

there are still significant gaps in the literature.  There is a lack of randomized control trials on the 

subject of post transplantation depression.  Few studies were conducted at more than one practice 

setting.  Also, most of the studies—22 out of the 26 included in this literature review—were 

from countries other than the United States.  This includes three studies from Brazil, three from 

Hungary, two studies from Turkey, two studies from Lithuania, two studies from Brazil, and one 

each from France, South Africa, Italy, Spain, United Kingdom, Thailand, Japan, Taiwan, and the 

Netherlands.  Global transplantation practices and prevalence may be substantially different from 

those in the United States. There were few studies with robust data from large multi-center 
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studies within the United States.  No studies that evaluated the predictive factors for depression 

post-KT in an American transplantation center were identified in this literature search.  

Therefore, there is a need for more research from the United States to better describe and 

understand the effects of depression in patients after KT in this country.     

Theoretical framework 

 The Chronic Care Model (CCM) was chosen as the theoretical framework for this study 

because patients with depression who have undergone kidney transplantation have distinctive 

needs related to the long-term nature of depression and ESRD.  After a kidney transplantation, 

patients have unique social, psychological, physical, and emotional implications related to their 

new health status and their ability to cope with their transplantation over their lifespan. The 

chronicity of end-stage renal disease that leads to transplantation and its many complications 

requires effective long-term patient management.  Transplantation and depression are chronic 

conditions, defined as a condition that requires ongoing adjustments for the patient and continued 

interaction with the healthcare system (Wagner et al., 1996).  The CCM was developed by Ed 

Wagner and his colleagues in the 1990s, to describe the basic elements necessary to improve 

health systems and optimize care at the community, organization, practice and patient levels 

specifically in terms of the unique needs of those with chronic conditions (Wagner et al., 1996).  

The aim of the CCM is to “transform the daily care for patients with chronic illnesses from acute 

and reactive to proactive, planned, and population-based” (Coleman, et al., 2009).  

The Chronic Care Model  

The Chronic Care Model (CCM) has often been applied to the chronic disease of 

depression.  McEvoy & Barnes (2007) applied the CCM to elderly persons with depression.  The 

author found strong evidence that showed when CCM was adopted it significantly improved 
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outcomes of depression management in older adults (McEvoy & Barnes, 2007, p. 235).  Many 

influential programs have incorporated the CCM into their program approach; specifically, the 

Improving Mood Promoting Access to Collaborative Treatment (IMPACT) program, the 

Prevention of Suicide in Primary Care Elderly Collaborative Trial (PROSPECT), and the 

Program to Encourage Active and Rewarding Lives for Seniors (PEARLS) (McEvoy & Barnes, 

2007).  Randomized controlled trials assessing the IMPACT program’s use of the CCM showed 

50% of patients reported substantial improvement in depression symptoms, less functional 

impairment, and significantly greater quality of life (McEvoy & Barnes, 2007).  In randomized 

controlled trials at multiple centers that analyzed PROSPECT, those receiving interventions 

based on CCM found decreased depression symptoms at a greater degree and developing over a 

shorter period than those receiving usual care (McEvoy & Barnes, 2007).  In studies analyzing 

the PEARLs intervention, a randomized controlled trial also found significant decrease in 

depressive symptoms, as well as an increase emotional and functional well-being (McEvoy & 

Barnes, 2007).   

The Chronic Care Model Framework 

The CCM has served as a theoretical framework by researchers to develop processes and 

outcomes that improve care of patients with chronic illness.  In order to intervene in chronic 

illness providers must use a holistic approach, including the patients’ psychosocial, lifestyle, and 

physical needs (Fiandt, 2006).  This framework is comprehensive, taking a multisystem 

approach, recommending interventions at the patient, provider, and system level (Fiandt, 2006).  

It encompasses six distinct concepts (Figure 1) as “modifiable components of healthcare 

delivery” (Fiandt, 2006, p. 1): delivery system design, patient-provider relationship, decision 

support, information systems, community resources, and healthcare organization.  Some of these 
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concepts address “practice strategies”, while others are “specifically patient centered” (Fiandt, 

2006, p. 1).  The CCM concepts can be addressed individually or together.  The CCM is applied 

to the identification of depression in patients post-KT in multiple ways, as described below.  

Delivery system design. The delivery system design of the CCM was adopted as the 

focus of management for patients with depression post-KT.  The CCM shifts the emphasis from 

reactive care to planned care with sustained follow-up (McEvoy & Barnes, 2007).  It advocates 

for screening of high-risk populations, through a team-based approach.  Screening patients post-

KT for depression aims to identify depression earlier in the population, which will enable earlier 

intervention and prevention of complications before the sequela of negative outcomes can occur, 

such as non-adherence and increased mortality.  Once identified, care providers would be 

encouraged to implement multidisciplinary care interventions, as described by the CCM.   

Patient-provider relationship.  The CCM model stresses the concept of the patient-

provider relationship, and the need to encourage patients to be engaged as active partners in the 

management of their disease, as well as developing new skills and lifestyle changes (McEvoy & 

Barnes, 2007).  Self-advocacy and partnering with healthcare providers are both crucial to any 

post-transplant patient’s recovery.  Patients after KT receive extensive teaching regarding 

medications, necessary lab work, and recognition of complications of infection and rejection, and 

necessary lifestyle modifications. In assessing for depression, the screening also assesses the 

patient’s ability to manage and cope with the new aspects of their life post-transplant.  Patients 

with depression may be less likely to engage and actively participate in their own health 

maintenance, which is a key piece to their lifelong management.  

Decision support.  The CCM encourages utilizing evidence-based protocols to enhance 

decision-making among members of the healthcare team.  It specifically advocates incorporating 
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“brief screening and assessment tools, such as the Patient Health Questionnaire- 9” (McEvoy & 

Barnes, 2007, p. 235) to identify when intervention may be needed.  This study utilized this 

screening tool to identify depression, and then analyze the data in relation to depression and post-

kidney transplant patients in order to better understand the predictive risk factors. This study 

analyzed demographic and clinical factors seen as predicative for high rates of depression from 

the review of literature, to highlight patients at highest risk.  This study was conducted based on 

knowledge obtained from the extant literature on this topic, as recommended by the CCM.  

Information systems.  The concept of information systems describes the importance of 

collecting relevant data in order to monitor and track patient progress (McEvoy & Barnes, 2007).  

The study of depression in patients post-KT conducted by the author collected information on 

inpatients post-KT and assessed depression prevalence in the population.  Information systems 

played a large role in the ability to access, assess, and statistically analyze the data collected. 

Community resources. The CCM highlights the necessity of linking patients with wider 

community networks.  This study assessed patients’ support systems, as they relate to depression.  

Based on the literature, signs of reliance on community resources such as social support, being 

engaged in work, and living with someone has shown to reduce depression in the post-KT 

population. Additional study of how these community support systems relate to depression in 

this patient population is necessary.  

Healthcare organization.  The final concept involved in the CCM model is the 

healthcare organization.  This multifaceted concept analyzes barriers to implementing the CCM 

effectively.  Potential barriers to adopting the CCM included the following: lack of proper 

resources (both financial and in terms of personnel), cultural resistance to change, poor planning 

and lack of leadership support (McEvoy & Barnes, 2007).  In order to implement this process 
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improvement study and intervention, buy-in from the transplantation provider team, including 

staff nurses, physicians, nurse practitioners, and other healthcare professionals  was required.  

The results of this study may play a role in understanding the problem in one institution, 

providing a basis for what changes need to occur.  

CCM framework summary.  All concepts of the CCM play a role in the framework of 

the process improvement intervention.  Each element was utilized in the design of the study.  

This is a multifaceted model, with many steps needed to fully improve the chronic condition of 

depression in the chronic illness population of patients post-KT.  The study screened for 

depression (the concept of decision support) to collect demographic and clinical data (the 

concept of information support) in an organized manner.  Focus on screening in high-risk 

patients post-KT, and sustained follow-up (the concept of delivery system design), in a patient-

focused way that engages the individual to encourage better self-management (the concept of 

patient-provider relationship), were central to the study intervention.  The implementation of 

screening for depression required support from stakeholders, including healthcare providers, and 

nursing staff (the concept of healthcare organization).  

Overview of the Problem and Restatement of Purpose 

The literature has shown high rates of depression in patients that are post-KT.  This high 

rate of depression correlates to high rates of non-adherence, which can lead to rejection, and 

increased morbidity and mortality in these patients.  The consequences of depression in this 

patient population can be devastating for their organ survival and overall patient wellbeing.  

Research shows that most post-KT patients are not being screened for depression, therefore 

limiting early recognition and treatment.  The purpose of this study is to increase recognition of 

depression in patients post-kidney transplantation by implementing a process improvement 
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intervention to screen all patients post-kidney transplantation on admission to an inpatient 

transplant unit.  The primary objective is to enhance recognition of depression in this post-kidney 

transplant inpatient population, with the secondary objective of analyzing the demographic and 

clinical variables in the sample that correlates with depression. 

Methods 

This process improvement study was designed to answer the following two questions:  

1. Does the implementation of depression screening in patients post-kidney 

transplantation on admission to an inpatient transplantation unit, using the PHQ-2 and 

PHQ-9 screening tool, increase recognition of depression?  

2. Of the identified patients with depression, do the following demographic and 

clinical factors correlate with higher rates of depression: being unmarried, living alone, 

being unemployed, having a deceased donor versus a living donor, graft failure after 

transplant, a rejection episode, and delayed graft function?  

Definition of Terms 

Deceased donor recipient is a deceased donor is defined by the World Health 

Organization as “a human being declared, by established medical criteria, to be dead and from 

whom cells, tissues or organs were recovered for the purpose of transplantation” (World Health 

Organization, "Global Glossary of Terms and Definitions on Donation and Transplantation," 

2009, p. 9).   Therefore, a deceased donor recipient is a person who received a transplantation 

from a deceased donor.   

Living donor recipient is a living donor is defined by the World Health Organization as 

“a living human being from whom cells, tissues or organs have been removed for the purpose of 

transplantation” (World Health Organization, "Global Glossary of Terms and Definitions on 
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Donation and Transplantation," 2009, p. 12). Therefore, a living donor recipient is a person who 

received a transplant from a living donor.   

Delayed graft function - The official definition is disputed, however, in most of the 

literature this acute kidney injury immediately post-KT is defined as the need for dialysis within 

seven days of the transplant (Siedlecki, et al., 2011).   

Research Design 

This study was a process improvement (PI) intervention. It included a retrospective chart 

review to establish the evaluation of depression prior to intervention, and then implementation of 

depression screening tools, PHQ-2 (and PHQ-9 when indicated), through a convenience 

sampling.  It also included statistical analysis to assess correlation of demographic and clinical 

factors with depression among study participants.   

Description of Setting 

This study was conducted at a large academic health center in Central Virginia that serves 

a large catchment area.  The comprehensive transplantation center at this hospital has been 

performing kidney transplantations for over 50 years (beginning in 1967), and averages over 100 

kidney transplants yearly.  The center performs both deceased and living donor kidney 

transplants.  The Transplantation Service Line Administer and Transplantation Unit Manager 

granted approval and provided support for the study at this transplant center setting.  The study 

took place on the transplant-specific, 13-bed acute and intermediate care unit.  This unit was 

opened as a transplant-specific unit in January of 2018.  

Description of Sample 

The sample was obtained through convenience sampling.  The same inclusion and 

exclusion criteria were used for both the retrospective chart review and the study sample.  There 
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were 24 patients included in the retrospective chart review.  For the screening intervention, 13 

participants consented to participant in the study, based on the following criteria.  One patient 

participated twice, on different admissions, and was treated as a unique subject in the data 

analysis.  This gave the study a sample size of 14.  Seven other patients met the inclusion criteria 

but declined to participate.  Inclusion criteria for depression screening intervention included the 

following: 

• Age 18 years or older 

• Post-KT transplant readmission, regardless of time from transplant 

• Admitted only to specific transplant unit (acute and intermediate care unit)  

• Transplant surgery service as primary team 

• Kidney-alone transplant 

• Failed grafts   

•  Same patient could be screened multiple times if there were multiple 

readmissions during study timeframe (each admission would be 

considered a unique identifier with a unique participant number) 

Exclusion criteria included the following: 

• Pediatric or adolescent patients  

• Any history of simultaneous other organ transplantations 

• Pre-transplant patients, who have not yet received kidney transplant (active 

and inactive on the transplant waitlist) 

• New post-operative kidney transplant patients, who had received their kidney 

transplant during the admission during the time of the study 
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• Admission location on any units other than the transplant-specific unit 

(including intensive care units, other intermediate care units, or other acute 

care units), unless patient transferred to the transplant-specific unit 

• Patients on any other service lines, other than the transplant surgery service, 

unless patient transferred to the transplant surgical service 

• Non-English-speaking patients 

• Visual impairment preventing completion of form 

• Inability to read the consent form 

• Cognitive impairment with an inability to give consent 

The rationale for excluding certain types of patients post-KT is as follows. Patients who 

have had any other organ transplantation (whether simultaneous or before or after kidney 

transplantation), such as kidney-liver transplantation, kidney-pancreas transplantation, or kidney-

heart transplantation were excluded.  The present PI study focused solely on kidney-alone 

transplantation, as other organ transplantations have unique considerations and variables that 

could have complicated this study.  Patient who are new post-operative transplant patients, who 

received their kidney transplantation on this admission, were also excluded.  These patients 

receive very high doses of steroids, are recovering from major surgery, and are adjusting to a lot 

of changes both physically and psychologically during this initial transplant admission.  They are 

typically only inpatient for three to five days post-operatively.  Therefore, those undergoing 

transplantation during this admission were excluded as these variables could skew depression 

screening.  
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Measures 

 Many different instruments were used in the literature to screen for depression in patients 

after kidney transplantation.  The Patient Health Questionnaire-2 (PHQ-2) and Patient Health 

Questionnaire-9 (PHQ-9) were chosen for this scholarly project because these instruments were 

already in use by the transplantation social work team in the outpatient setting at this health 

system for patients post-KT.  The social work team found this tool easy to use for both the 

patients and staff.  By using this tool in this project, it made it possible to provide continuity 

from the screening already in place for these patients outpatient, and the intervention of this 

study.   

Symptoms of depression were assessed using the PHQ-2. The PHQ-2 is the first two 

questions of the Patient Health Questionnaire-9 (PHQ-9), and was used as the initial screening 

for depressive symptoms.  The stem question is “over the past two weeks, how often have you 

been bothered by any of the following problems?” with the first question assessing for “little 

interest of pleasure in doing things” (Kroenke et al., 2003, p. 1285).  Question two is the stem 

question and “feeling down, depressed, or hopeless” (Kroenke et al., 2003, p. 1285).  The 

response and corresponding score for each of these items are “not at all” (score of 0), “several 

days” (score of 1), “more than half the days” (score of 2), and “nearly every day” (score of 3) 

(Kroenke et al., 2003, p. 1285).  The scores, therefore, can range from 0-6.  Scores of three or 

more correlate to having a major depressive episode, with sensitivity of 83% and specificity of 

92% (Thibault & Steiner, 2004).  It is recommended that scores of three or above be further 

evaluated using the PHQ-9.  The PHQ-2 is displayed in Figure 2.  

The PHQ-2 instrument was chosen for this study as it is brief, which encourages 

completion by patients, and provides low participation burden for patients and staff.  This is also 
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the depression screening tool that is already in use by the transplant social work team at this 

transplant center outpatient clinic.  This allowed for continuity from outpatient to inpatient 

assessment, and consistency in how depression was evaluated.  A study by Kroenke et al. (2003) 

provides strong evidence for validation of the PHQ-2, as a brief measure for screening 

depression. The study included a sample of 6,000 patients, from 15 clinics throughout the 

country, and established a strong association between PHQ-2 scores and depressive symptoms 

(Kroenke et al., 2003).  Although the PHQ-2 is utilized, and validated, the PHQ-9 is still the 

preferred instrument, as it is more comprehensive and provides criteria for diagnosis of 

depressive disorders (Kroenke et al., 2003).   

The PHQ-9 is a depression screening tool, modified from the full PRIME-MD diagnostic 

tool for common medical disorders, that utilizes a 9-item questionnaire.  It includes the nine 

symptom components necessary for diagnosing depressive disorder using the DSM-IV (Kroenke 

et al., 2003).  Major depressive disorder can be diagnosed if five or more of the criteria for 

depressive symptoms is present for at least “more than half of the days” in the past two weeks, 

and once symptom includes “depressed mood” or “anhedonia” (Kroenke et al., 2003, p. 1285).  

If two, three, or four depressive symptoms have been present for at least “more than half of the 

days” in the past two weeks, including “depressed mood” or “anhedonia,” “other depressive 

disorder” can be diagnosed (Kroenke et al., 2003, p. 1285).  If “thoughts that you would be better 

off dead or hurting yourself in any way” is present, regardless of duration, the diagnosis criteria 

for depressive disorder is met (Kroenke et al., 2003, p. 1285).  The tool provides a total score 

between 0-27. Depression severity is scored as follows: 0-4 equals none, 5-9 is mild, 10-14 is 

moderate, 15-19 is moderately severe, and 20-27 is severe.  Therefore, a score of five or above 
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indicates some depressive symptoms. This is a validated tool with 61% sensitivity and 94% 

specificity in adults (Maurer, 2013). The PHQ-9 screening tool is displayed in Figure 3.  

Procedures 

A retrospective chart review was conducted to assess the evaluation for depression prior 

to this study intervention.  This included patients that were readmitted to the transplant-specific 

unit in the 30-day period prior to study intervention (October 2018-November 2018).  Of the 56 

patients that were readmitted during this timeframe, 24 patients met this study’s inclusion criteria 

(as listed above).  This retrospective chart review was conducted to provide a baseline number of 

patients who were identified as having depressive symptoms prior to this study’s intervention.  

Information relating to depression was searched in the medical record, to assess if depression 

was evaluated during the admission, and if depression was identified.   

The study investigator provided a brief education session to the inpatient transplant team 

on the following topics: depression in post-kidney transplant population, the PHQ-2 and PHQ-9 

depression screening tools, the study design, and inclusion and exclusion criteria.  This took 

place at the transplant nurse practitioner team staff meeting, prior to study implementation.  An 

opportunity for concerns and questions was provided.  

The research team was composed of transplantation nurse practitioners who volunteered 

to complete Collaborative Institutional Training Initiative (CITI) training, which is required by 

the Institutional Review Board (IRB) to ensure an adequate understanding of protection of 

human subjects (see Appendix D for documentation of confirmation of training) and assist in the 

study.  This team consisted of the main study investigator (the doctoral student), four transplant 

nurse practitioners, and one transplant-specific clinical nurse specialist (CNS).   The study took 

place over a 30-day period, from November to December 2018.  The study investigator rounded 
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on the transplant-specific unit at least 3 days a week.  Members of the research team conducted a 

daily assessment to determine which patients met study inclusion criteria and ensure eligible 

patients were solicited for study participation.  The research team discussed participation in the 

study with all patients who met the criteria.  Those patients who agreed to participate were 

provided an opportunity to review and sign the IRB-approved informed consent (Appendix A), 

and copies of the consent were offered to the participant.  The research team member then 

provided the PHQ-2 screening tool and demographic form (Appendix B) to participants. The 

PHQ-2 screening tool was self-administered by the participant, not by the research team or a 

family member.  If the participant was unable to complete the screening tools, the research team 

made other attempts to complete the screening at a different time.  Each patient’s clinical 

condition, comfort, and competing clinical procedures and treatments were always considered a 

priority.  It took each participant about 10 minutes to complete the consent, PHQ-2, and 

demographic form.  The study investigator then scored the PHQ-2 screening tool.  If participant 

scored a three or above of the PHQ-2, then the PHQ-9 screening tool was provided to the 

participant by the study investigator. 

The research team members placed all consent forms, completed screening tools, and 

demographic forms in an envelope, which was placed in a secure designated area in the study 

investigator’s office on the transplant unit.   Each participant was assigned a study ID number, 

and all identifying patient information was secured.  

If the PHQ-9 screening identified a score of five or more, indicating depressive symptoms, 

this information was to be relayed to the transplant inpatient team within 24 hours for further 

investigation.  This was to allow the transplant team to decide about the need for a psychiatry 

consult, or further treatment intervention. As part of the transplant team, social work and 
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pharmacy were to be given this information, so they could provide further 

assessment/intervention as well. If the patient were to indicate any thoughts regarding suicidal 

ideation on the screening tool, the study investigator was to provide immediate notification to the 

transplant team and follow medical center policy for suicide risk assessment and treatment.  An 

explanation of this was provided to the participants on the consent form.   

For all patients that completed a PHQ-2 screening form, the following clinical information 

was obtained from the electronic medical record: a) date of kidney transplantation, b) type of 

donor, c) whether the graft had failed, d) history of, or current, rejection episode, e) history of 

delayed graft function, f) documented non-adherence (such as medication non-adherence, or 

missed appointments or lab visits).  These clinical factors were chosen based on the literature, 

which showed a high association with depression risk in this population.  This information was 

obtained through electronic medical record chart review, and patient information was de-

identified prior to being included in a secure dataset, where only participant numbers were used.  

Protection of Human Subjects 

IRB approval from this academic medical center was obtained prior to beginning this 

study (Appendix C).  This IRB approval ensured the protection of human subjects in accordance 

with IRB and institutional standards.  The retrospective chart review was granted a waiver of 

consent by the IRB.   Informed written consent was obtained from all participants in the 

prospective study intervention.  The IRB determined that this protocol met the criteria of 

minimal risk to participants.  There was a plan in place to provide appropriate intervention and 

management, to include psychiatry consult and social work consult, in case depressive symptoms 

were identified during the study.  Patient confidentiality was ensured, as all patient information 
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was de-identified and securely stored in an approved location.  All findings were reported only at 

an aggregate level.    

Data Analysis Plan 

All data was analyzed using SPSS, Version 25. Descriptive statistics including 

frequencies and percentages were used to assess the retrospective data related to the following 

categories: history of depression, use of antidepressant medications, evidence of evaluation for 

depression, and if patient was identified as depressed.  Descriptive statistics were also performed 

to analyze the data collected on the study participants.  The PHQ screening scores, demographic 

factors, and clinical factors were analyzed.  The exact 2-sided Chi-square test was used to 

examine the relationship between the PHQ-2 scores and each of the demographic and clinical 

factors. Statistical significance with p value of < 0.05 was used.   

Results 

Retrospective Chart Review 

 The study investigator conducted a retrospective chart review, in order to assess the 

number of patients identified with depression prior to the study’s screening intervention.  All the 

patients that were admitted on the transplant unit in the 30-day period, prior to the study 

intervention, were evaluated for inclusion in the retrospective chart review.  The same inclusion 

criterion for the screening intervention (as above) was used to determine which patients would be 

included in the chart review.  Of the 56 patients admitted to the transplant unit from October to 

November 2018, 24 patients met the criteria for inclusion.  Demographic information was not 

accessed for these patients.  Only data relating to “depression” was searched in their medical 

record.  While searching this information, three categories of information were provided: 1) 

history of depression noted in the chart, 2) antidepressant medications, 3) any evaluation of 
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depressive symptoms in the medical record during the current admission.  Table 1 displays the 

results of this retrospective chart review.   

 History of depression.  Of the sample of 24 patients, 41.7% of these patients had a 

history of depression (n = 10).  The remaining 58.3% of the patients did not have a history of 

depression (n = 14).   

 Taking antidepressants.  This refers to patients who had antidepressants on their current 

medication list or was documented in a provider’s note that they were taking an antidepressant.  

This revealed that 29.2% of the patients were recorded as taking antidepressants (n = 7).  There 

were no records of antidepressant use for the other 70.8% (n=17). 

 Evaluation of depression.  This category assessed whether there was evidence of an 

evaluation for depression during the current admission (in the 30-day period that was being 

assessed).  Of the 24 charts that were reviewed, there was no evidence that depression had been 

evaluated in the documentation for the admission in 62.5% of the patients (n = 15).  Of the 24 

patients that were reviewed, nine patients (37.5%) had “depression” marked as negative in the 

review of systems section of the transplant note.  There was no evidence that an evaluation for 

depression of the other 15 (62.5%) had been done during the current admission.  The review of 

systems is a standard form used to document patient’s self-reported symptoms, in response to 

prompts given by the provider.  None of these reviews of systems contained information to 

determine the basis upon which the conclusion that the patient was not depressed was made.   

Study Sample Demographics Data 

The screening tool intervention was administered during 14 admissions to patients 

satisfying the inclusion criteria during the study period.  There were 13 unique participants, since 

one participant had two admissions during the study period and received the screening 
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intervention each time.  All data from the two admissions for this participant, including the PHQ-

2 score, were the same, except possibly for Habitation Status, which was recorded as living with 

a “roommate” one time and living with someone “other” than spouse, significant other, 

roommate, parents, or adult children, the second time.  Due to the strong dependency between 

the data from the two admissions, only data from the second admission for this participant were 

included in the tables and analyses, leaving an analysis sample of 13 for the study.  The study 

included a demographic form (Appendix B) that was completed by participants.  It solicited the 

following information: age, gender, marital status, living situation, employment status, and 

whether the participant had any hobbies. The demographic results are shown in Table 2.   

Age and gender. All the participants were between the ages of 36-80, with no one in the 

‘18-25,’ 26-35’’ or ‘80 or above’ age range.  The age range ‘36-50’ represented 46.2% of the 

participants (n = 6), while the ‘51-65’ age range was 30.8% (n = 4), with the remaining 23.1% 

representing the ‘65-80’ age range (n = 3).  The sample consisted of 46.2 % males (n = 6) and 

53.8% females (n = 7).   

 Marital status.  One participant missed answering this question on the demographic 

form.  This missing value was excluded from this section’s data and data from 13 participants 

was analyzed.  Participants that reported being single were 38.5% of the sample (n = 5).  Those 

reporting being married were 38.5% (n = 5), with 7.7% having a significant other (n = 1), and 

another one (7.7%) being a widow/widower.  One additional participant (7.7%) missed 

answering this question on the demographic form.  

 Habitation status.  This demographic question assessed who, if anyone, the participant 

lives with.  Participants who reported living with a spouse made up 46.2% of the sample (n = 6).  

One participants reported living with a roommate (7.7%), while 15.4% reported living alone (n = 
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2). Another 15.4% reported ‘living with other’ (n = 2).    One participant reported living with a 

significant other (7.7%), and one reported living with adult children (7.7%).  No one reported 

living with his or her parents.   

 Employment status.  Participants who reported being employed full-time were 30.8% of 

the sample (n = 4).  Participants that were employed part-time were 7.7% (n = 1).  Retired 

participants made up 30.8% (n = 4) of the sample, with 30.8% of participants reporting being 

unemployed (n = 4).   

 Hobbies/special interests. This demographic assessed whether the participants had any 

hobbies or special interests, which was answered with a “yes” or “no.” Participants that reported 

they had hobbies represented 76.9% of the sample (n = 10), with 23.1% reported having no 

hobbies (n = 3).  There was also a “fill in the blank” for patients to list their hobbies.  The 

following were examples of hobbies that participants listed: “hunt, fish, golf”, “reading, writing, 

weight training, jogging, dancing”, “sports spectator, beach visits, old cars”, “sewing”, “art, 

drawing, fishing”, “volunteer, puzzles, TV, crafter”, “couponing, yard”, “thrift store”, “crafts”, 

“travel”, “bingo”, “choir”, and “granddaughter. ” 

Study Sample Clinical Data 

 Clinical data was also obtained about each participant, through a chart review completed 

by the study investigator.  This clinical data is detailed in Table 3.  If a participant had a history 

of a previous kidney transplant, the clinical data was used for their most recent kidney transplant.  

 Time since transplant.  Each participant’s transplantation date was divided into three 

categories of time since their transplant: ‘less than six months’, ‘six months to one year’, and 

‘over one year from transplantation’.  Participants that were less than 6 months from transplant 

were found to be 61.5% of the sample (n = 8).  Those with transplants between ‘6 months - 1 
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year’ ago represented 7.7% (n = 1) of the participants, and those that were a year post transplant 

were 30.8% of the sample (n = 4).   

 Donor status. Participants that received a kidney transplants from deceased donors 

represented 92.3% of the sample (n = 12).  Participants that received kidney transplants from 

living donors represented 7.7% of the sample (n = 1).    

 Graft failure.  Participants that had a functioning kidney transplant graft represented 

92.3% of the sample (n = 12).  Participants that had a kidney transplant graft that had failed were 

7.7% of the sample (n = 1). 

 Rejection.  This category assessed whether the participant had a current, or history of, 

rejection episode in their current kidney transplant.  Participants who had no known rejection 

episodes represented 76.9% of the sample (n = 10).  Those who had an episode of rejection made 

up 23.1% of the sample (n = 3).   

 Delayed graft function.  This category assessed whether a patient’s kidney transplant 

had a documented delayed graft function (DGF).  Participants without DGF made up 69.2% of 

the sample (n = 9), while those with a history of DGF represented 30.8% of the sample (n = 4).   

 Non-adherence.  This category explored whether participants had any documentation in 

their chart describing the participant as being non-adherent or non-compliant, either in terms of 

medication administration or missed labs or appointments.  Participants that did not have any 

documented non-adherence made up 92.3% of the sample (n = 12).  Those with documented 

non-adherence were only 7.7% of the sample (n = 1). 

Comparing PHQ-2 Scores 

 None of the 13 study participants scored above three on the PHQ-2 screening tool.  Only 

scores of three or above are considered a positive screening, indicating that major depressive 
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disorder is likely.  Positive scores require follow-up with the PHQ-9 screening tool.  However, 

since no participants scored positive for the PHQ-2, none of them were screened using the PHQ-

9.  Since no participants were positive for depressive symptoms that would be considered a 

major depressive disorder, it was not possible to compare the demographic and clinical factors of 

patients with a positive PHQ-2 score, and those with a negative PHQ-2 score.  Therefore, the 

data was analyzed comparing participants with scores of zero, and those participants scoring 

greater than zero (which in this case was also fewer than three).   The scores of one or two imply 

the participant reported depressive symptoms for at least several days within the last two weeks. 

There were three participants that scored higher than a zero, on the PHQ-2, which is 23.1% of 

the sample.  The other 76.9% of the participants (n = 10) scored a zero on the PHQ-2 screening 

tool.   

Risk Factors from Study Data 

 In order to assess the demographic and clinical risk factors related to depression, the 

PHQ-2 scores were compared using the following two groups: 1) PHQ-2 scores of zero 2) PHQ-

2 scores greater than zero.  An exact 2-sided Chi-square statistical analysis was performed, 

comparing these PHQ-2 scores groupings to each demographic and clinical characteristics.  

None of the characteristics were found to have a statistically significant relationship with PHQ-2 

scores.  However, four characteristics were found to be trending towards statistical significance 

(as shown in Table 4).  While a 3-category age variable tested independent of PHQ-2 score (p = 

.192), all three participants with a positive PHQ-2 score were in the 36-50 years old range. A test 

of a 2-category age variable (36-50 years; older than 50) comparing PHQ-2 found some evidence 

of a relationship (p = .070).  Participant’s employment status was also trending towards 

statistical significance (p = .105), as those participants that were employed part-time or currently 
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unemployed had higher PHQ-2 scores. Participant’s rejection history (at least one current or 

historical rejection episode) was also trending towards statistical significance (p = .108). 

Habitation status was also found to be trending towards statistical significance (p = .080), with 

participants who lived with a roommate, adult child, or alone having higher PHQ-2 scores.  The 

other variables were not found to be trending towards statistical significance (as shown in Table 

5).  However, with a small sample size of 13, lack of statistical significance is not evidence of a 

lack of relationship.   

Discussion  

It is well documented in the literature that there are difficulties in recruiting participants into 

studies related to depression (Hughes-Morley et al., 2015).  In a systematic review and meta-

synthesis by Hughes-Morley et al. (2015), many studies agree that depression studies encounter 

unique challenges related to participant recruitment.  One such challenge relates to the nature of 

being depressed, in that patients who are depressed are less likely to be engaged and less likely to 

participate in research trials.  Symptoms of depression, “such as lack of concentration and 

confidence and low motivation” were found to be participation barriers (Hughes-Morley et al., 

2015, p. 280).  Other studies have found that patients often declined participation if they were 

feeling well, for fear that participation could disrupt their current ability to cope, and cause them 

to deteriorate (Hughes-Morley et al., 2015).  Therefore, patients who are depressed could be less 

likely to consent to participation in a study in general, especially one that specifically focuses on 

depression.  This may be a barrier to obtaining accurate representation of depressed patients in 

studies relating to depression.  In this study intervention, it is possible that patients that may have 

screened positively for depression chose not to participate in the study because they were 

depressed.  Their depressive symptoms could have made them less interested in sharing in the 
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research.  They might not have wanted to acknowledge to themselves, or their family, or 

healthcare team, that they are depressed.  Therefore, it is possible that of the patients who had 

declined participation in the study, seven in total, there would have been some that would have 

screened positive for depressive symptoms.  A participation bias could have existed which may 

skew the results. 

 There were no patients that were found to exhibit symptoms of depression documented in 

the retrospective chart review, prior to the implementation of the screening tool.  This part of the 

study was designed to give a baseline for the number of patients identified without using a 

screening tool.  The data shows that in over half of the patients (62.5%), there was no evidence 

to suggest they were even being evaluated for depression.  Of the patient’s that had depression 

marked as ‘negative’ in their chart (37.5%), it was done as part of the “review of systems” in 

their daily note, and it is unclear if a standardized assessment was done to evaluate these patients 

as ‘negative’.  This may have been a very cursory assessment, where the provider simply asks 

the patient if they feel depressed.  In practice, not all the “review of system” questions get asked, 

and it is possible the provider may not have asked the patient about depressive symptoms and 

simply assumed based on interactions with the patient.  The retrospective chart data shows that 

most patients are not being fully evaluated for depression, even with a history of depression and 

antidepressant use, which suggests that they may, in fact, have had depressive symptoms that 

were not acknowledged.   

The screening tool did not identify any patients with depressive symptoms in this PI 

study.  However, it is possible that the limited sample size, and study participation bias as 

discussed above, could have limited the ability to represent the full potential of the screening 

implementation.  The screening tool used here provides a standard way to ensure that depressive 
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symptoms are being more fully evaluated for every inpatient admission, which the retrospective 

data shows is not currently taking place.  The PHQ-2 consists of a two question assessment, 

which if found to have a positive score should be followed up with the nine question PHQ-9 

screening tool.  These screening tools can be completed independently by patients, and do not 

take long to complete.  The screening tool could be given to patients as part of the standard work 

upon admission to the transplant unit, and recorded by the nurse into the electronic medical 

record.  This would allow their scores to be tracked at every outpatient visit (the current 

standard) and during inpatient admissions as well.  Ideally, patients would be re-screened every 

week while inpatient, as their clinical condition could affect their level of depressive symptoms.   

While this study’s screening tool did not identify any patients with a major depression 

disorder, when the PHQ-2 scores were compared, there were some variables that were trending 

towards statistical significance.  Age, employment status, history of a rejection episode, and 

habitation status were all found to be characteristics that affected PHQ-2 scores.  All of the 

participants with a positive PHQ-2 were between the ages of 35 and 50 years old.  None of those 

participants with a positive PHQ-2 were living with a spouse or significant other.  None of those 

participants with a positive PHQ-2 were employed full-time.  Only 20% (n = 2) of those with a 

PHQ-2 of zero were unemployed, while 67% of those with a positive PHQ-2 were unemployed.  

Only 10% (n = 1) of those with a PHQ-2 of zero had a current episode or history of previous 

rejection in their current kidney transplant, while 67% (n = 2) of those with a positive PHQ-2 had 

current or previous rejection.  The other variables of being unmarried, having a deceased donor 

versus a living donor, graft failure after transplant, and delayed graft function were not found to 

be associated with higher PHQ-2 scores.   However, the small sample size limited the power of 

the study to detect such relationships.   
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Strengths and Limitations of Study Design 

The process improvement intervention in this scholarly project has many strengths and 

limitations.  The PI study was designed using a validated theoretical framework, the Chronic 

Care Model.  The tools for measurement, PHQ-2 and PHQ-9, are both validated measurement 

tools.  There was a low participant burden, as the screening tool and demographic form had very 

few questions and could be completed in about 10 minutes (when including the time for the 

informed consent process).  This would make implementation of this screening tool feasible and 

sustainable for use by the transplant unit staff.  The screening tool is designed to be self-

administered; and the training to use the tool with patients is straightforward and brief.  This tool 

could also be easily applied to patients who had other organ transplants, as it is not designed 

specifically for patients after kidney transplantation.   

The PI scholarly project’s limitations are several.  The PI study was conducted at a single 

transplant center, on a single unit that was transplant-specific.  There were no pre- and post-

intervention measurements of the screening tool itself.  The retrospective chart review was used 

to provide a pre-intervention baseline; however, there was not a direct comparison between 

depression rates pre-intervention and post-intervention. The small sample size was a limiting 

factor in this study, as it is difficult to find statistically significant data with such a small sample.  

A small sample size can reduce the power of the study and increase the level of error in the 

results.  The short time frame of the study impacted the sample size as well.  This study used 

convenience sampling, which can lead to sample bias and make the results less generalizable.   

Nursing Practice Implications 

 There are many implications for nursing practice as a result of this process improvement 

intervention.  This project increased awareness of depression in this patient population among 
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the transplant team members, and the patients.  It has improved the transplant team’s focus on 

the patient’s psychosocial needs that may have been previously was overlooked in the setting of 

their complex medical complications. This awareness could lead to earlier identification of 

depression in patients post-kidney transplantation patients.  The transplant unit is currently 

planning implementation of the depression screening tool as a standard of care for all post 

kidney, liver and pancreas transplant patients on inpatient admission.  This would enhance the 

evaluation of depression and provide ongoing depression assessment for patients during the 

inpatient stays.  As the same screening tools are used at outpatient clinic visits in this patient 

population, it will be possible to track patients’ scores and potentially intervene earlier.  

 The study contributes to the literature on depression in the post kidney transplant 

population, particularly in the United States.  This study supports the need for future research on 

this topic.  In order to better understand the benefits of depression screening in this population, 

and the associated risk factors, the screening tool should be in place for a longer period, with a 

large sample size.  More research is needed in large transplant centers in the United States, to 

better analyze the prevalence of depression in the population.  The implementation of routine 

screening will hopefully lead to improved recognition of depression in the study population and 

ultimately, early and effective treatment of depression. 

Products of the Scholarly Practice Project 

 The scholarly practice project contributed a sustainable, valuable, and relevant 

intervention for the study transplant center.   A method for implementation of screening for 

depression for patients after kidney transplantation that can easily be administered during 

inpatient admissions.  The process can also be easily applied to patients with other transplanted 

organs, such as liver transplantation patients.  The depression screening tool provided continuity 



DEPRESSION	
  SCREENING	
  AFTER	
  KIDNEY	
  TRANSPLANTATION	
   50	
  

in assessment between outpatient and inpatient transplant patients.  Upon implementation of the 

screening tool as a standard of care, the transplant center plans to collect data over a six-to-

twelve-month period, to analyze and assess the impact the tool is providing for patients who had 

undergone transplants.  

The final report of this scholarly work will be submitted to Libra, University of 

Virginia’s scholarly repository.  The completed manuscript of the project will be submitted for 

publication in Progress in Transplantation, a peer-reviewed journal for the North American 

Transplant Coordinators Organization (NATCO).  This study will be submitted to the Virginia 

Council of Nurse Practitioners (VCNP) organization, as a poster presentation at their annual 

conference, to take place in spring of 2020.   

Conclusion 

Depression is a common and significant problem among patients after kidney 

transplantation.  The consequences can be detrimental to the patient’s quality of life, and 

longevity of their transplanted kidney.  Existing inpatients are not being adequately assessed for 

depression, leading to possible delays in diagnosis and treatment, which could be avoided if 

depression were identified earlier.   This study proposes the implementation of the PHQ-2 

screening tool in an inpatient transplant unit, to better identify patients with depressive 

symptoms.  While patients in this study were not identified as needing further screening for a 

depressive disorder, the implementation of the screening tool may still prove to be beneficial to 

identify patients at risk for depression.  As recommended in the USPSTF, all adult patients 

should be screened for depression, especially those with chronic illness.  Therefore, this quality 

improvement study bolsters the need and awareness for routine screening implementations, with 

the hope of improving patient outcomes through early recognition and treatment of depression. 



DEPRESSION	
  SCREENING	
  AFTER	
  KIDNEY	
  TRANSPLANTATION	
   51	
  

References 

Akman, B., Ozdemir, F. N., Sezer, S., Micozkadioglu, H., & Haberal, M. (2004). Depression 

levels before and after renal transplantation. Transplantation Proceedings, 36(1), 111-113.  

Andrade, S. V., Sesso, R., & Diniz, D. H. D. M. P. (2015). Hopelessness, suicide ideation, and  

depression in chronic kidney disease patients on hemodialysis or transplant 

recipients. Brazilian Journal of Nephrology, 37(1), 55-63. 

Christensen, A. J., Ehlers, S. L., Raichle, K. A., Bertolatus, J. A., & Lawton, W. J. (2000).        

Predicting changes in depression following renal transplantation: Effect of patient coping 

preferences. Health Psychology, 19(4), 348-353.  

Coleman, K., Austin, B. T., Brach, C., & Wagner, E. H. (2009). Evidence on the chronic care  

model in the new millennium. Health Affairs, 28(1), 75-85. 

Corruble, E., Barry, C., Varescon, I., Durrbach, A., Samuel, D., Lang, P., … Falissard, B.  

(2011). Report of depressive symptoms on waiting list and mortality after liver and kidney 

transplantation: A prospective cohort study. BMC Psychiatry, 11, 182. 

doi:https://dx.doi.org/10.1186/1471-244X-11-182 

Cukor, D., Rosenthal, D. S., Jindal, R. M., Brown, C. D., & Kimmel, P. L. (2009).  

Depression is an important contributor to low medication adherence in hemodialyzed 

patients and transplant recipients. Kidney International, 75(11), 1223-1229. 

Dew, M. A., Rosenberger, E. M., Myaskovsky, L., DiMartini, A. F., Dabbs, A. J. D.,  



DEPRESSION	
  SCREENING	
  AFTER	
  KIDNEY	
  TRANSPLANTATION	
   52	
  

Posluszny, D. M., ... Greenhouse, J. B. (2015). Depression and anxiety as risk factors for 

morbidity and mortality after organ transplantation: A systematic review and meta-

analysis. Transplantation, 100(5), 988. 

Dobbels, F., Skeans, M. A., Snyder, J. J., Tuomari, A. V., Maclean, J. R., & Kasiske, B. L.  

(2008). Depressive disorder in renal transplantation: an analysis of Medicare  

claims. American Journal of Kidney Diseases, 51(5), 819-828. 

Fiandt, K. (2006). The chronic care model: Description and application for practice. Topics in  
 

Advanced Practice Nursing, 6(4), 1-8. 
 

Gorevski E., Succop P., Sachdeva J., Cavanaugh T.M., Volek P., Heaton, P., ... Martin-Boone, J.  

E. (2013). Is there an association between immunosuppressant therapy medication 

adherence and depression, quality of life, and personality traits in the kidney and liver 

transplant population? Patient Preference and Adherence, 7, 301-307. 

Hughes-Morley, A., Young, B., Waheed, W., Small, N., & Bower, P. (2015). Factors affecting  
 

recruitment into depression trials: systematic review, meta-synthesis and conceptual  
 

framework. Journal of Affective Disorders, 172, 274-290. 
 

Kovacs, A. Z., Molnar, M. Z., Szeifert, L., Ambrus, C., Molnar-Varga, M., Szentkiralyi, A., ...  

Novak, M. (2011). Sleep disorders, depressive symptoms and health-related quality of life--

a cross-sectional comparison between kidney transplant recipients and waitlisted patients on 

maintenance dialysis. Nephrology Dialysis Transplantation, 26(3), 1058-1065. 

doi:https://dx.doi.org/10.1093/ndt/gfq476 

Kroenke, K., Spitzer, R. L., & Williams, J. B. (2003). The Patient Health Questionnaire-2:  

Validity of a two-item depression screener. Medical Care, 41(11), 1284-1292. 

Kusleikaite, N., Bumblyte, I. A., & Pakalnyte, R. (2007). Quality of life and depression in  



DEPRESSION	
  SCREENING	
  AFTER	
  KIDNEY	
  TRANSPLANTATION	
   53	
  

renal transplant patients. Medicina, 43(Suppl 1), 103-108.   

 Maurer, D. M. (2012). Screening for depression. American Family Physician, 139-144.  

 
McEvoy, P., & Barnes, P. (2007). Using the chronic care model to tackle depression among  
 
       older adults who have long-­‐term physical conditions. Journal of Psychiatric and Mental   
 
       Health Nursing, 14(3), 233-238.  
 

Muller, H. H., Englbrecht, M., Wiesener, M. S., Titze, S., Heller, K., Groemer, T. W., … Malher,  

J. M. (2015). Depression, anxiety, resilience and coping pre and post kidney transplantation- 

Initial findings from the psychiatric impairments in kidney transplantation (PI-KT)-study. 

PLOS ONE, 10(11), e0140706. doi:https://dx.doi.org/10.1371/journal.pone.0140706 

Novak, M., Molnar, M. Z., Szeifert, L., Kovacs, A. Z., Vamos, E. P., Zoller, R., ... Mucsi, I.  

(2010). Depressive symptoms and mortality in patients after kidney transplantation: a 

prospective prevalent cohort study. Psychosomatic Medicine, 72(6), 527-534. 

Ozcan, H., Yucel, A., Avşar, U. Z., Çankaya, E., Yucel, N., Gözübüyük, H., … Aydınlı, B.  

 (2015).  Kidney transplantation is superior to hemodialysis and peritoneal dialysis in terms 

of cognitive function, anxiety, and depression symptoms in chronic kidney 

disease. Transplantation Proceedings, 47(5), 1348-1351. 

doi:https://dx.doi.org/10.1016/j.transproceed.2015.04.032 

Pérez-San-Gregorio M.A., Fernández-Jiménez E., Martín-Rodríguez A., Pérez-Bernal J., &  



DEPRESSION	
  SCREENING	
  AFTER	
  KIDNEY	
  TRANSPLANTATION	
   54	
  

Gómez Bravo M.A. (2013). Evolution of anxious-depressive symptomatology in liver and 

kidney transplant recipients: Hospitalization and 12-month post-transplantation 

phases. Transplant Proceedings, 45, 3656-3658. 

Rocha, G., Poli de Figueiredo, C. E., d'Avila, D., & Saitovitch, D. (2001). Depressive  

symptoms and kidney transplant outcome. Transplantation Proceedings, 33(7-8), 3424.  

Schlebusch, L., Pillay, B. J., & Louw, J. (1989). Depression and self-report disclosure after  

live related donor and cadaver renal transplants. South African Medical Journal, 75(10), 

490-493. 

Siedlecki, A., Irish, W., & Brennan, D. C. (2011). Delayed graft function in the kidney  

         transplant. American Journal of Transplantation, 11(11), 2279-2296. 

 

Siu, A. L., Bibbins-Domingo, K., Grossman, D. C., Baumann, L. C., Davidson, K. W., Ebell, M.,  
 

... Krist, A. H. (2016). Screening for depression in adults: US Preventive Services Task  
 

Force recommendation statement. JAMA, 315(4), 380-387. 

Spencer, B. W. J., Chilcot, J., & Farrington, K. (2011). Still sad after successful renal  

transplantation: Are we failing to recognise depression? an audit of depression screening in 

renal graft recipients. Nephron, 117(2), 106-112. doi:https://dx.doi.org/10.1159/000319657 

Srifuengfung, M., Noppakun, K., & Srisurapanont, M. (2017). Depression in kidney  

transplant recipients: Prevalence, risk factors, and association with functional 

disabilities. The Journal of Nervous and Mental Disease, 205(10), 788-792. 



DEPRESSION	
  SCREENING	
  AFTER	
  KIDNEY	
  TRANSPLANTATION	
   55	
  

Stanfill, A., Hathaway, D., Bloodworth, R., & Cashion, A. (2016). A prospective study of  

depression and weight change after kidney transplant. Progress in Transplantation, 26(1), 

70-74. doi:https://dx.doi.org/10.1177/1526924816632118 

Szeifert, L., Molnar, M. Z., Ambrus, C., Koczy, A. B., Kovacs, A. Z., Vamos, E. P., et al.  

(2010). Symptoms of depression in kidney transplant recipients: A cross-sectional 

study. American Journal of Kidney Diseases, 55(1), 132-140. 

The Chronic Care Model. (n.d.). Retrieved June 1, 2018, from  
 

http://www.improvingchroniccare.org/index.php?p=The_Chronic_Care_Model&s=2 
 
Thibault, J. M., & Steiner, R. W. P. (2004). Efficient identification of adults with depression and  

dementia. American Family Physician, 70, 1101-1109. 

Tsunoda, T., Yamashita, R., Kojima, Y., & Takahara, S. (2010). Risk factors for depression  

after kidney transplantation. Transplantation Proceedings, 42(5), 1679-1681. 

doi:https://dx.doi.org/10.1016/j.transproceed.2009.12.073 

Veater, N. L., & East, L. (2016). Exploring depression amongst kidney transplant recipients:  

A literature review. Journal of Renal Care, 42(3), 172-184. 

Virzi, A., Signorelli, M. S., Veroux, M., Giammarresi, G., Maugeri, S., Nicoletti, A., & Veroux,   

P. (2007). Depression and quality of life in living related renal transplantation. 

Transplantation Proceedings, 39(6), 1791-1793.  



DEPRESSION	
  SCREENING	
  AFTER	
  KIDNEY	
  TRANSPLANTATION	
   56	
  

Wagner, E. H., Austin, B. T., & Von Korff, M. (1996). Organizing care for patients with chronic  
 

illness. The Milbank Quarterly, 511-544. 

Weng, L., Dai, Y., Wang, Y., Huang, H., & Chiang, Y. (2008). Effects of self-efficacy, self- 

care behaviours on depressive symptom of Taiwanese kidney transplant recipients. Journal 

of Clinical Nursing, 17(13), 1786-1794. doi:https://dx.doi.org/10.1111/j.1365-

2702.2007.02035.x 

World Health Organization. (2009). Global Glossary of Terms and Definitions on Donation and  

Transplantation [Brochure]. Geneva, Switzerland: Author.  

http://www.who.int/transplantation/activities/GlobalGlossaryonDonationTransplantation. 

pdf 

Zelle, D. M., Dorland, H. F., Rosmalen, J. G., Corpeleijn, E., Gans, R. O., van der Heide, J.  

J. H., ... Bakker, S. J. (2012). Impact of depression on long-term outcome after renal  

transplantation: a prospective cohort study. Transplantation, 94(10), 1033-1040. 

 

 

 

 

 

 

 

 

 

 



DEPRESSION	
  SCREENING	
  AFTER	
  KIDNEY	
  TRANSPLANTATION	
   57	
  

Tables 

Table 1. Retrospective Chart Review Depression Findings 
Characteristic n= 24 % 
History of Depression   

  Yes 10 41.7 
  No 14 58.3 

Taking Antidepressant   
  Yes 7 29.2 
  No 17 70.8 

Depression Identified During Current Inpatient Admission   
    No evidence of evaluation 15 62.5 
    Negative for depression in review of system  9 37.5 
    Positive for depression in review of system 0 0 
    Documentation of depression found in chart         0 0 
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Table 2. Demographic Data from Sample 
Characteristic n= 13 % 
Age Range (years)   

    18-25 0 0 
    26-35 0 0 
    36-50 6 46.2 
    51-65 4 30.8 
    65-80 3 23.1 
    80 or above 0 0 

Gender   
    Male 6 46.2 
    Female 7 53.8 

Marital Status   
    Married 5 38.5 
    Single 5 38.5 
    Significant other 1 7.7 
    Widow/widower 
    Missing 

1 
1 

7.7 
7.7 

Habitation Status   
    Spouse 6 46.2 
    Significant other 1 7.7 
    Roommate 1 7.7 
    Parents 0 0 
    Adult children 1 7.7 
    Alone 2 15.4 
    Other 2 15.4 

Employment Status   
    Employed full-time 4 30.8 
    Employed part-time 1 7.7 
    Retired 4 30.8 
    Currently unemployed 4 30.8 

Hobbies   
    Yes 10 76.9 
    No 3 23.1 
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Table 3. Clinical Data from Sample 
Clinical Characteristic n= 13 % 
Time Since Transplant   
           Less than 6 months 8 61.5 
           6 months- 1 year 1 7.7 
           More than 1 year 4 30.8 

Donor Type   
            Deceased donor 12 92.3 
            Living donor 1 7.7 
Graft Failure   
            Yes 1 7.7 
            No 12 92.3 
History of or Current Rejection    
            Yes 3 23.1 
            No 10 76.9 
Documented Delayed Graft Function   
            Yes  4 30.8 
            No 9 69.2 
Documented Non-adherence   
            Yes 1 7.7 
            No 12 92.3 
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Table 4. Patient Characteristics with Evidence of Relationship with Positive PHQ-2 
Characteristic PHQ-2 > 0 

n = 3 
PHQ-2= 0 

n = 10 
p-value* 

 n (%) n (%)  
Age Range (years)   .070 

    36-50 3 (100.0%) 3 (30.0%)  
    Older than 50 0 (0.0%) 7 (70.0%)  

Employment Status   .105 
     Employed full-time 0 (0%) 4 (40.0%)  
     Employed part-time 1 (33.3%) 0  
     Retired 0 (0%) 4 (40.0%)  
     Currently unemployed 2 (66.7%) 2 (20.0%)  

Rejection Episode   .108 
    Yes 2 (66.7%) 1 (10.0%)  
    No 

Habitation Status 
           Spouse 
           Significant Other 
           Roommate 
           Adult Children 
           Alone 
           Other            

1 (33.3%) 
 

0 (0.0%) 
0 (0.0%) 
1 (33.3%) 
1 (33.3%) 
1 (33.3%) 
0 (0.0%) 

9 (90.0%) 
 

6 (60.0%) 
1 (10.0%) 
0 (0.0%) 
0 (0.0%) 
1 (10.0%) 
2 (20.0%) 

 
.080 

*Exact 2-sided Chi-square, p-value is significant at 0.05 level. 
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Table 5. Patient Characteristics Lacking Evidence of Relationship with Positive PHQ-2 
Characteristic p-value* 
Gender 1.000 
Marital Status .318 
Hobbies 1.000 
Time Since Transplantation .608 
Donor Status 1.000 
Graft Failure .231 
Documented Delayed Graft Function 1.000 
Documented Non-adherence .231 
*Exact 2-sided Chi-Square, p-value is significant at 0.05 level. 
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Figure 1.  The Chronic Care Model 
"Copyright 1996-2018 The MacColl Center.  The Improving Chronic Illness Care program is 
supported by The Robert Wood Johnson Foundation, with direction and technical assistance 
provided by Group  Health's MacColl Center for Health Care Innovation" 

 

 

 

 

 

 

 

 

 

 



DEPRESSION	
  SCREENING	
  AFTER	
  KIDNEY	
  TRANSPLANTATION	
   63	
  

 

Figure 2. PHQ-2 
Created from:  Maurer, D. M. (2013). Screening for depression. American Family Physician, 
139-144. 
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Figure 3. PHQ-9 
Created from:  Maurer, D. M. (2013). Screening for depression. American Family Physician,139 
144. 
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Appendix A 

IRB Approved Consent Form for Participation in Study 

Consent	
  of	
  an	
  Adult	
  to	
  Be	
  in	
  a	
  Research	
  Study	
  
In	
  this	
  form	
  "you"	
  means	
  a	
  person	
  18	
  years	
  of	
  age	
  or	
  older	
  who	
  is	
  being	
  asked	
  to	
  volunteer	
  to	
  
participate	
  in	
  this	
  study.	
  	
  

Participant’s	
  Name______________________________	
  
 

Principal	
  Investigator:	
  
Dr.	
  Kenneth	
  White,	
  	
  
PO	
  Box	
  800826	
  3105	
  Claude	
  Moore	
  Nursing	
  Education	
  Building	
  
(434)	
  924-­‐0091	
  

	
  

Introduction:	
  
We	
  invite	
  you	
  to	
  be	
  part	
  of	
  a	
  research	
  study	
  at	
  UVa	
  Medical	
  Center,	
  as	
  part	
  of	
  a	
  nursing	
  
doctoral	
  study	
  (through	
  University	
  of	
  Virginia	
  School	
  of	
  Nursing).	
  	
  

	
  

What	
  is	
  the	
  purpose	
  of	
  this	
  form?	
  
This	
  form	
  will	
  provide	
  you	
  with	
  information	
  about	
  this	
  research	
  study.	
  Before	
  you	
  decide	
  to	
  participate,	
  
we	
  want	
  you	
  to	
  know	
  about	
  what	
  is	
  involved	
  in	
  the	
  study.	
  	
  You	
  do	
  not	
  have	
  to	
  be	
  in	
  the	
  study	
  if	
  you	
  do	
  
not	
  want	
  to.	
  You	
  should	
  have	
  all	
  your	
  questions	
  answered	
  before	
  you	
  agree	
  to	
  be	
  in	
  this	
  study.	
  	
  

	
  

It	
  is	
  important	
  for	
  you	
  to	
  know	
  that	
  you	
  do	
  not	
  need	
  to	
  join	
  this	
  study.	
  	
  Your	
  relationship	
  with	
  
your	
  transplant	
  team,	
  and	
  other	
  health	
  care	
  providers,	
  will	
  not	
  be	
  affected	
  by	
  your	
  decision	
  to	
  
participate	
  or	
  not	
  participate.	
  	
  	
  
	
  

Please	
  read	
  this	
  form	
  carefully.	
  	
  If	
  you	
  want	
  to	
  be	
  in	
  the	
  study,	
  you	
  will	
  need	
  to	
  sign	
  this	
  form.	
  You	
  will	
  
be	
  given	
  a	
  signed	
  copy	
  of	
  this	
  form.	
  	
  	
  

	
  

Who	
  is	
  funding	
  this	
  study?	
  
This	
  study	
  is	
  not	
  funded.	
  

	
  
Why	
  is	
  this	
  research	
  being	
  done?	
  
This	
  research	
  study	
  is	
  being	
  done	
  as	
  part	
  of	
  a	
  requirement	
  for	
  a	
  nursing	
  doctorate	
  program.	
  	
  The	
  
purpose	
  of	
  this	
  study	
  is	
  to	
  identify	
  feelings	
  of	
  depression	
  in	
  patients	
  that	
  have	
  had	
  a	
  kidney	
  transplant.	
  	
  
The	
  hope	
  is	
  to	
  recognize	
  these	
  feelings	
  early,	
  so	
  that	
  patients	
  can	
  get	
  the	
  help	
  they	
  need.	
  	
  Other	
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research	
  has	
  shown	
  an	
  association	
  with	
  depression	
  in	
  some	
  patients	
  who	
  have	
  had	
  kidney	
  transplants.	
  	
  
Depression	
  can	
  make	
  taking	
  medications	
  more	
  difficult,	
  as	
  well	
  as	
  caring	
  for	
  yourself	
  once	
  you	
  have	
  a	
  
transplanted	
  kidney.	
  	
  	
  

	
  

You	
  are	
  being	
  asked	
  to	
  be	
  in	
  this	
  study	
  because	
  you	
  have	
  had	
  a	
  kidney	
  transplant.	
  	
  You	
  must	
  be	
  able	
  to	
  
read	
  and	
  write	
  in	
  English	
  to	
  participate	
  in	
  the	
  study,	
  and	
  you	
  will	
  need	
  to	
  complete	
  these	
  forms	
  yourself.	
  	
  	
  

	
  
Storing	
  of	
  Data:	
  	
  
We	
  will	
  keep	
  the	
  records	
  of	
  tis	
  study	
  confidential.	
  	
  We	
  will	
  not	
  tell	
  anyone	
  your	
  name	
  is	
  in	
  the	
  study.	
  	
  
Only	
  the	
  people	
  working	
  on	
  the	
  study	
  will	
  know	
  your	
  information.	
  	
  This	
  information	
  and	
  screening	
  
results	
  will	
  be	
  kept	
  in	
  a	
  secure	
  location	
  within	
  UVa,	
  and	
  not	
  shared	
  outside	
  of	
  this	
  institution.	
  	
  	
  

	
  

What	
  will	
  happen	
  if	
  you	
  are	
  in	
  the	
  study?	
  
If	
  you	
  agree	
  to	
  be	
  in	
  this	
  study,	
  you	
  will	
  sign	
  this	
  consent	
  form	
  before	
  any	
  study	
  related	
  
procedures	
  take	
  place.	
  	
  	
  
	
  
STUDY	
  PROCEDURES	
  

• Complete	
  consent	
  after	
  explanation	
  by	
  researcher,	
  and	
  opportunities	
  to	
  ask	
  questions	
  
about	
  the	
  study.	
  

• Complete	
  a	
  separate	
  Personal	
  Information	
  (Demographic)	
  form.	
  
• Complete	
  a	
  2	
  -­‐	
  question	
  form,	
  Patient	
  Health	
  Questionnaire-­‐2	
  (PHQ-­‐2)	
  screening	
  tool.	
  	
  

This	
  is	
  a	
  form	
  to	
  screen	
  for	
  feelings	
  of	
  depression,	
  rather	
  than	
  an	
  absolute	
  diagnosis.	
  	
  
This	
  form	
  should	
  be	
  completed	
  by	
  you,	
  not	
  the	
  researcher	
  or	
  family	
  member.	
  Someone	
  
from	
  the	
  research	
  team	
  will	
  be	
  available	
  to	
  answer	
  questions.	
  	
  	
  

• It	
  is	
  possible	
  that	
  the	
  researcher	
  will	
  ask	
  you	
  to	
  fill	
  out	
  one	
  other	
  form	
  called	
  the	
  Patient	
  
Health	
  Questionnaire-­‐9	
  (PHQ-­‐9)	
  if	
  you	
  score	
  a	
  certain	
  number	
  on	
  the	
  first	
  (PHQ-­‐2)	
  form.	
  

• If	
  the	
  scores	
  on	
  the	
  PHQ-­‐9	
  indicate	
  a	
  possible	
  depression	
  that	
  requires	
  further	
  attention,	
  
the	
  researcher	
  will	
  alert	
  your	
  Transplant	
  Team	
  who	
  may	
  decide	
  to	
  set	
  up	
  an	
  additional	
  
referral.	
  

• The	
  demographic	
  form	
  and	
  PHQ-­‐2	
  screening	
  tool	
  should	
  only	
  take	
  between	
  5-­‐10	
  
minutes	
  to	
  complete.	
  	
  If	
  you	
  are	
  asked	
  to	
  also	
  complete	
  the	
  PHQ-­‐9	
  screening	
  tool,	
  it	
  
should	
  only	
  take	
  an	
  additional	
  5-­‐10	
  minutes	
  to	
  complete.	
  	
  These	
  forms	
  will	
  be	
  given	
  to	
  
you	
  in	
  your	
  hospital	
  room,	
  after	
  consent	
  has	
  been	
  signed.	
  	
  These	
  forms	
  are	
  being	
  given	
  
for	
  research	
  purposes,	
  and	
  will	
  not	
  be	
  part	
  of	
  your	
  medical	
  record.	
  	
  	
  

• Your	
  medical	
  history	
  will	
  be	
  reviewed	
  in	
  the	
  computer	
  chart.	
  
	
  
During	
  this	
  study,	
  you	
  will	
  be	
  asked	
  to	
  fill	
  out	
  a	
  personal	
  information	
  (demographic)	
  form.	
  	
  This	
  
form	
  will	
  ask	
  you	
  about:	
  

• age	
  
• gender	
  
• marital	
  status	
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• living	
  situation	
  
• employment	
  status	
  
• hobbies	
  and	
  special	
  interests	
  

	
  
During	
   this	
   study,	
   you	
   will	
   be	
   asked	
   to	
   fill	
   out	
   questionnaires,	
   or	
   screening	
   tools.	
   	
   These	
  
questionnaires	
  	
  will	
  ask	
  you	
  about:	
  

• your	
  moods	
  
• your	
  level	
  of	
  pleasure	
  or	
  enjoyment	
  in	
  doing	
  things	
  
• ability	
  to	
  sleep	
  
• energy	
  level	
  
• appetite	
  
• depressed	
  feelings	
  

	
  
WHAT	
  ARE	
  YOUR	
  RESPONSIBILITIES	
  IN	
  THE	
  STUDY?	
  	
  
You	
  have	
  certain	
  responsibilities	
  to	
  help	
  ensure	
  your	
  safety.	
  
	
  
These	
  responsibilities	
  are	
  listed	
  below:	
  

• You	
  should	
  be	
  completely	
  truthful	
  in	
  answering	
  personal	
  information	
  (demographic)	
  
form	
  and	
  study	
  screening	
  questionnaires.	
  

• Follow	
  all	
  instructions	
  given.	
  
• These	
  forms	
  should	
  be	
  completed	
  yourself,	
  not	
  by	
  legal	
  guardians	
  or	
  family	
  members.	
  

	
  
How	
  long	
  will	
  this	
  study	
  take?	
  
Your	
  participation	
  in	
  this	
  study	
  will	
  require	
  the	
  time	
  it	
  takes	
  to	
  complete	
  the	
  personal	
  
information	
  (demographic)	
  form	
  and	
  questionnaires.	
  	
  Each	
  form	
  should	
  take	
  about	
  5	
  minutes.	
  	
  
You	
  will	
  be	
  given	
  the	
  forms	
  on	
  the	
  day	
  you	
  have	
  completed	
  the	
  consent.	
  	
  You	
  may	
  be	
  asked	
  to	
  
complete	
  an	
  additional	
  questionnaire	
  a	
  few	
  days	
  later,	
  depending	
  on	
  your	
  responses	
  to	
  the	
  first	
  
questionnaire.	
  	
  Completing	
  all	
  of	
  these	
  forms	
  should	
  take	
  about	
  15-­‐20	
  minutes	
  total.	
  	
  There	
  are	
  
no	
  additional	
  procedures,	
  visits	
  or	
  study	
  follow-­‐up.	
  	
  Given	
  you	
  are	
  in	
  the	
  hospital,	
  if	
  you	
  are	
  
unable	
  to	
  fill	
  out	
  the	
  forms	
  when	
  the	
  study	
  team	
  comes	
  by	
  (related	
  to	
  not	
  feeling	
  well,	
  or	
  tests	
  
and	
  procedures	
  your	
  medical	
  team	
  has	
  scheduled),	
  they	
  will	
  come	
  back	
  at	
  a	
  later	
  time	
  that	
  day	
  
or	
  the	
  next.	
  	
  	
  
	
  
	
  
Risks	
  from	
  Completing	
  Questionnaires	
  

• Some	
  of	
  the	
  questions	
  asked	
  may	
  be	
  upsetting,	
  or	
  you	
  may	
  feel	
  uncomfortable	
  
answering	
  them.	
  	
  If	
  you	
  do	
  not	
  wish	
  to	
  answer	
  a	
  question,	
  you	
  may	
  skip	
  it	
  and	
  move	
  on	
  
to	
  the	
  next	
  question	
  

• Some	
  of	
  the	
  questions	
  asked	
  may	
  make	
  you	
  angry,	
  emotionally	
  upset	
  or	
  stressed	
  out	
  
not	
  or	
  at	
  a	
  later	
  time.	
  	
  If	
  this	
  occurs,	
  you	
  may	
  contact	
  the	
  following	
  person	
  for	
  help:	
  
Anna	
  Tate,	
  (703)	
  862-­‐3074.	
  If	
  you	
  do	
  not	
  wish	
  to	
  answer	
  a	
  question,	
  you	
  may	
  skip	
  it	
  and	
  
go	
  to	
  the	
  next	
  question.	
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• There	
  could	
  be	
  a	
  risk	
  of	
  discomfort	
  that	
  may	
  occur	
  as	
  a	
  result	
  of	
  participation.	
  	
  If	
  you	
  do	
  
not	
  wish	
  to	
  answer	
  a	
  question,	
  you	
  may	
  skip	
  it	
  and	
  move	
  on	
  to	
  the	
  next	
  question.	
  

	
  
Other	
  unexpected	
  risks:	
  
You	
  may	
  have	
  side	
  effects	
  that	
  we	
  do	
  not	
  expect	
  or	
  know	
  to	
  watch	
  for	
  now.	
  	
  Call	
  the	
  study	
  
leader	
  if	
  you	
  have	
  any	
  symptoms	
  or	
  problems.	
  
	
  
Could	
  you	
  be	
  helped	
  by	
  being	
  in	
  this	
  study?	
  
You	
  may	
  or	
  may	
  not	
  benefit	
  from	
  being	
  in	
  this	
  study.	
  Possible	
  benefits	
  could	
  include:	
  
recognizing	
  depressed	
  feelings,	
  for	
  which	
  your	
  transplant	
  team	
  could	
  provide	
  you	
  with	
  
additional	
  support.	
  	
  	
  In	
  addition,	
  information	
  researchers	
  get	
  from	
  this	
  study	
  may	
  help	
  others	
  in	
  
the	
  future.	
  	
  
	
  
What	
  are	
  your	
  other	
  choices	
  if	
  you	
  do	
  not	
  join	
  this	
  study?	
  
You	
  do	
  not	
  have	
  to	
  be	
  in	
  this	
  study.	
  	
  	
  The	
  care	
  you	
  receive	
  from	
  your	
  transplant	
  team	
  and	
  other	
  
healthcare	
  providers	
  will	
  not	
  be	
  affected	
  if	
  you	
  decide	
  not	
  to	
  participate	
  in	
  this	
  study.	
  	
  
	
  
If	
  you	
  are	
  an	
  employee	
  of	
  UVa	
  your	
  job	
  will	
  not	
  be	
  affected	
  if	
  you	
  decide	
  not	
  to	
  participate	
  in	
  
this	
  study.	
  	
  
	
  
If	
  you	
  are	
  a	
  student	
  at	
  UVa,	
  your	
  grades	
  will	
  not	
  be	
  affected	
  if	
  you	
  decide	
  not	
  to	
  participate	
  in	
  
this	
  study.	
  	
  	
  
	
  
Will	
  you	
  be	
  paid	
  for	
  being	
  in	
  this	
  study?	
  
You	
  will	
  not	
  get	
  any	
  money	
  for	
  being	
  in	
  this	
  study.	
  
 
Will	
  being	
  in	
  this	
  study	
  cost	
  you	
  any	
  money?	
  
Being	
  in	
  this	
  study	
  will	
  not	
  cost	
  you	
  any	
  money.	
  	
  	
  
	
  

	
  
What	
  if	
  you	
  are	
  hurt	
  in	
  this	
  study?	
  
If	
   you	
   are	
   hurt	
   as	
   a	
   result	
   of	
   being	
   in	
   this	
   study,	
   there	
   are	
   no	
   plans	
   to	
   pay	
   you	
   for	
  medical	
  
expenses,	
   lost	
   wages,	
   disability,	
   or	
   discomfort.	
   The	
   charges	
   for	
   any	
   medical	
   treatment	
   you	
  
receive	
  will	
  be	
  billed	
  to	
  your	
  insurance.	
  You	
  will	
  be	
  responsible	
  for	
  any	
  amount	
  your	
  insurance	
  
does	
  not	
  cover.	
  	
  	
  You	
  do	
  not	
  give	
  up	
  any	
  legal	
  rights,	
  such	
  as	
  seeking	
  compensation	
  for	
  injury,	
  
by	
  signing	
  this	
  form.	
  	
  	
  	
  
	
  
What	
  happens	
  if	
  you	
  leave	
  the	
  study	
  early?	
  
You	
  can	
  change	
  your	
  mind	
  about	
  being	
  in	
  the	
  study	
  any	
  time.	
  You	
  can	
  agree	
  to	
  be	
  in	
  the	
  study	
  
now	
  and	
  change	
  your	
  mind	
  later.	
  If	
  you	
  decide	
  to	
  stop,	
  please	
  tell	
  us	
  right	
  away.	
  You	
  do	
  not	
  
have	
  to	
  be	
  in	
  this	
  study	
  to	
  get	
  services	
  you	
  can	
  normally	
  get	
  at	
  the	
  University	
  of	
  Virginia.	
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Even	
  if	
  you	
  do	
  not	
  change	
  your	
  mind,	
  the	
  study	
  leader	
  can	
  take	
  you	
  out	
  of	
  the	
  study.	
  	
  
	
  
How	
  will	
  your	
  personal	
  information	
  be	
  shared?	
  
The	
  UVa	
  researchers	
  are	
  asking	
  for	
  your	
  permission	
  to	
  gather,	
  use	
  and	
  share	
  information	
  about	
  
you	
  for	
  this	
  study.	
  	
  If	
  you	
  decide	
  not	
  to	
  give	
  your	
  permission,	
  you	
  cannot	
  be	
  in	
  this	
  study,	
  but	
  
you	
  can	
  continue	
  to	
  receive	
  regular	
  medical	
  care	
  at	
  UVA.	
  	
  
	
  
If	
  you	
  sign	
  this	
  form,	
  we	
  may	
  collect	
  any	
  or	
  all	
  of	
  the	
  following	
  information	
  
about	
  you:	
  
o Personal	
  information	
  such	
  as	
  name,	
  address	
  and	
  date	
  of	
  birth	
  	
  
o Your	
  health	
  information	
  if	
  required	
  for	
  this	
  study.	
  	
  This	
  may	
  include	
  a	
  review	
  of	
  your	
  

medical	
  records	
  and	
  test	
  results	
  from	
  before,	
  during	
  and	
  after	
  the	
  study	
  from	
  any	
  of	
  your	
  
doctors	
  or	
  health	
  care	
  providers.	
  	
  This	
  may	
  include	
  mental	
  health	
  care	
  records,	
  substance	
  
abuse	
  records,	
  and/or	
  HIV/AIDS	
  records.	
  

	
  
Who	
  will	
  see	
  your	
  private	
  information?	
  	
  	
  
o The	
  researchers	
  to	
  make	
  sure	
  they	
  can	
  conduct	
  the	
  study	
  the	
  right	
  way,	
  observe	
  the	
  effects	
  

of	
  the	
  study	
  and	
  understand	
  its	
  results	
  	
  	
  
o People	
  or	
  groups	
  that	
  oversee	
  the	
  study	
  to	
  make	
  sure	
  it	
  is	
  done	
  correctly	
  	
  	
  
o If	
  you	
  tell	
  us	
  that	
  someone	
  is	
  hurting	
  you,	
  or	
  that	
  you	
  might	
  hurt	
  yourself	
  or	
  someone	
  else,	
  

the	
  law	
  may	
  require	
  us	
  to	
  let	
  people	
  in	
  authority	
  know	
  so	
  they	
  can	
  protect	
  you	
  and	
  others.	
  	
  	
  
	
  
The	
  information	
  collected	
  from	
  you	
  might	
  be	
  published	
  in	
  a	
  medical	
  journal.	
  	
  This	
  would	
  be	
  
done	
  in	
  a	
  way	
  that	
  protects	
  your	
  privacy.	
  	
  No	
  one	
  will	
  be	
  able	
  to	
  find	
  out	
  from	
  the	
  article	
  that	
  
you	
  were	
  in	
  the	
  study.	
  
	
  
A	
  description	
  of	
  this	
  clinical	
  trial	
  will	
  be	
  available	
  on	
  http://	
  www.ClinicalTrials.gov,	
  as	
  required	
  
by	
  U.S.	
  Law.	
  This	
  Web	
  site	
  will	
  not	
  include	
  information	
  that	
  can	
  identify	
  you.	
  At	
  most,	
  the	
  Web	
  
site	
  will	
  include	
  a	
  summary	
  of	
  the	
  results.	
  You	
  can	
  search	
  this	
  Web	
  site	
  at	
  any	
  time.	
  
	
  
What	
  if	
  you	
  sign	
  the	
  form	
  but	
  then	
  decide	
  you	
  don't	
  want	
  your	
  private	
  
information	
  shared?	
  	
  
You	
  can	
  change	
  your	
  mind	
  at	
  any	
  time.	
  	
  Your	
  permission	
  does	
  not	
  end	
  unless	
  you	
  cancel	
  it.	
  	
  To	
  
cancel	
  it,	
  please	
  send	
  a	
  letter	
  to	
  the	
  researchers	
  listed	
  on	
  this	
  form	
  or	
  complete	
  the	
  “Leaving	
  
the	
  Study	
  Early”	
  part	
  of	
  this	
  form	
  and	
  return	
  it	
  to	
  the	
  researchers.	
  	
  Then	
  you	
  will	
  no	
  longer	
  be	
  in	
  
the	
  study.	
  	
  The	
  researchers	
  will	
  still	
  use	
  information	
  about	
  you	
  that	
  was	
  collected	
  before	
  you	
  
ended	
  your	
  participation.	
  	
  	
  
	
  
Please	
  contact	
  the	
  researchers	
  listed	
  below	
  to:	
  
• Obtain	
  more	
  information	
  about	
  the	
  study	
  
• Ask	
  a	
  question	
  about	
  the	
  study	
  procedures	
  or	
  treatments	
  
• Report	
  an	
  illness,	
  injury,	
  or	
  other	
  problem	
  (you	
  may	
  also	
  need	
  to	
  tell	
  your	
  regular	
  doctors)	
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• Leave	
  the	
  study	
  before	
  it	
  is	
  finished	
  
• Express	
  a	
  concern	
  about	
  the	
  study	
  
	
  

Principal Investigator:  Kenneth White 
Address:  PO Box 800826 3105 Claude Moore Nursing Education Building 
Telephone:   (434)924-0091 
 

What	
  if	
  you	
  have	
  a	
  concern	
  about	
  this	
  study?	
  	
  
You	
  may	
  also	
  report	
  a	
  concern	
  about	
  this	
  study	
  or	
  ask	
  questions	
  about	
  your	
  rights	
  as	
  a	
  research	
  
subject	
  by	
  contacting	
  the	
  Institutional	
  Review	
  Board	
  listed	
  below.	
  
	
  
	
   University	
  of	
  Virginia	
  Institutional	
  Review	
  Board	
  for	
  Health	
  Sciences	
  Research	
  

PO	
  Box	
  800483	
  
Charlottesville,	
  Virginia	
  22908	
  
	
  
Telephone:	
  434-­‐924-­‐9634	
  
	
  

When	
  you	
  call	
  or	
  write	
  about	
  a	
  concern,	
  please	
  give	
  as	
  much	
  information	
  as	
  you	
  can.	
  Include	
  
the	
  name	
  of	
  the	
  study	
  leader,	
  the	
  IRB-­‐HSR	
  Number	
  (at	
  the	
  top	
  of	
  this	
  form),	
  and	
  details	
  about	
  
the	
  problem.	
  	
  This	
  will	
  help	
  officials	
  look	
  into	
  your	
  concern.	
  When	
  reporting	
  a	
  concern,	
  you	
  do	
  
not	
  have	
  to	
  give	
  your	
  name.	
  
	
  
Signatures	
  
What	
  does	
  your	
  signature	
  mean?	
  
Before	
  you	
  sign	
  this	
  form,	
  please	
  ask	
  questions	
  about	
  any	
  part	
  of	
  this	
  study	
  that	
  is	
  not	
  clear	
  to	
  
you.	
  	
  Your	
  signature	
  below	
  means	
  that	
  you	
  have	
  received	
  this	
  information	
  and	
  all	
  your	
  
questions	
  have	
  been	
  answered.	
  	
  If	
  you	
  sign	
  the	
  form	
  it	
  means	
  that	
  you	
  agree	
  to	
  join	
  the	
  study.	
  	
  
You	
  will	
  receive	
  a	
  copy	
  of	
  this	
  signed	
  document.	
  	
  	
  
	
  
	
  
______________________	
  
PARTICIPANT	
  
(SIGNATURE)	
  

	
   ________________________	
  
PARTICIPANT	
  
(PRINT)	
  

	
   _______	
  
DATE	
  

	
   	
  

	
  
	
  
Person	
  Obtaining	
  Consent	
  
By	
  signing	
  below	
  you	
  confirm	
  that	
  you	
  have	
  fully	
  explained	
  the	
  implications	
  of	
  withdrawing	
  
from	
  the	
  study	
  to	
  the	
  subject	
  and	
  have	
  answered	
  all	
  their	
  questions.	
  	
  
	
  
_______________________________	
  
PERSON	
  OBTAINING	
  CONSENT	
  
(SIGNATURE)	
  

	
   _____________________________	
  
PERSON	
  OBTAINING	
  
CONSENT	
  
(PRINT)	
  

	
   ________	
  
DATE	
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Notification	
  of	
  My	
  Health	
  Care	
  Provider	
  
Your	
  health	
  care	
  provider	
  will	
  be	
  notified	
  of	
  your	
  participation	
  in	
  this	
  study.	
  	
  	
  
	
  

Leaving	
  the	
  Study	
  Early	
  
Signatures	
  should	
  be	
  obtained	
  in	
  this	
  section	
  if	
  the	
  subject	
  decides	
  to	
  leave	
  the	
  study	
  early.	
  	
  	
  
	
  
If	
  you	
  leave	
  the	
  study	
  early	
  the	
  study	
  leader	
  will	
  keep	
  the	
  data	
  collected	
  about	
  you	
  up	
  until	
  the	
  
time	
  you	
  leave	
  the	
  study	
  to	
  help	
  determine	
  the	
  results	
  of	
  the	
  study.	
  
	
  
Consent	
  From	
  Adult	
  
	
  
______________________	
  
PARTICIPANT	
  
(SIGNATURE)	
  

	
   ________________________	
  
PARTICIPANT	
  
(PRINT)	
  

	
   _______	
  
DATE	
  

	
   	
  

To	
  be	
  completed	
  by	
  participant	
  if	
  18	
  years	
  of	
  age	
  or	
  older.	
  	
  
	
  
	
  
Person	
  Obtaining	
  Consent	
  
By	
  signing	
  below	
  you	
  confirm	
  that	
  you	
  have	
  fully	
  explained	
  the	
  implications	
  of	
  withdrawing	
  
from	
  the	
  study	
  to	
  the	
  subject	
  and	
  have	
  answered	
  all	
  their	
  questions.	
  	
  
	
  
_______________________________	
  
PERSON	
  OBTAINING	
  CONSENT	
  
(SIGNATURE)	
  

	
   _____________________________	
  
PERSON	
  OBTAINING	
  
CONSENT	
  
(PRINT)	
  

	
   ________	
  
DATE	
  

 

 

 

 

 

 

 

 
 
UVA Study Tracking:  
HSR Submission Number: 13014 
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Appendix B 

Demographic Information Form 

ID NUMBER_____________ 
 

PERSONAL INFORMATION (DEMOGRAPHIC) FORM 
 
Please circle the answers or fill in the blank: 
 

1. AGE:	
  
a. 18-­‐25	
  
b. 26-­‐35	
  
c. 36-­‐50	
  
d. 51-­‐65	
  
e. 65-­‐80	
  
f. 80	
  or	
  above	
  

	
  
2. GENDER:	
  	
   	
  

a. Male	
  
b. Female	
  

	
  
3. What	
  is	
  your	
  marital/partner	
  status?	
  

a. Married	
  
b. Single	
  
c. Significant	
  Other	
  
d. Widow/widower	
  

	
  
4. Who	
  do	
  you	
  live	
  with?	
  

a. Spouse	
  
b. Significant	
  Other	
  
c. Roommate	
  
d. Parent/parents	
  
e. Adult	
  Children	
  
f. Alone	
  
g. Other:	
  ________________	
  

	
  
5. What	
  is	
  your	
  employment	
  status?	
  

a. Employed	
  full	
  time	
  
b. Employed	
  part	
  time	
  
c. Retired	
  
d. Currently	
  unemployed	
  

	
  
6. Do	
  you	
  have	
  any	
  hobbies	
  or	
  special	
  interests	
  that	
  you	
  engage	
  in?	
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a. Yes	
  
b. No	
  

	
  
7. Please	
  list	
  your	
  hobbies	
  and/or	
  special	
  interests:	
  

_______________________________________________________________________	
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Appendix C 

IRB Approval 
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Appendix D 

Confirmation of Research Team Training 
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Abstract  

Introduction: Depression in patients after kidney transplantation (KT) is documented in the 

literature to be between 20-60%.  This has been associated with non-adherence, increased 

transplant specific morbidities and mortality, and significant negative outcomes such as graft loss 

and patient death.  There is limited research on the prevalence of depression, and associated risk 

factors. The literature recommends routine screening of these patients, but that it rarely is put 

into practice.  Research Question: Does implementing a process improvement intervention to 

screen inpatient admissions for depression increase early recognition of depressive symptoms in 

patients after KT? Design: A retrospective chart review evaluated the baseline for the current 

evaluation of depression in this setting during the 30-day period prior to study intervention. For 

the study intervention, 13 participants were included.  The PHQ-2 and PHQ-9 screening tools 

were used to assess depressive symptoms when patients were admitted to a transplant unit, over a 

30-day period.  Results: Of the 24 patients included in the retrospective chart review, 62.5% of 

patient’s chart showed no evidence of evaluation for of depression.  The exact Chi- square test 

was used to analyze the PHQ-2 scores, comparing those with PHQ-2 scores of zero with those 

PHQ-2 scores greater than zero.  The following factors were found to be trending towards 

statistical significance: age, employment status, a rejection episode and living habitation status.  

Discussion: While the screening tool intervention did not identify any positive PHQ-2 scores, it 

does provide a feasible way to improve evaluation of depressive symptoms in patients after KT.   
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Introduction and Background 

In 2014, almost 80,000 patients underwent kidney transplants worldwide (Srifuengfung et 

al 788). Since the first successful KT surgery in the United States in 1954, transplantation has 

seen huge advancements, from improved surgical techniques to more effective 

immunosuppressive therapy, allowing graft and patient survival to steadily improve.  Nationally, 

the KT survival rate is estimated at 89% at 1 years, and 76% at 5 years (Gorevski et al. 301).  

However, despite these advancements in transplantation and improved overall outcomes, 

adjusting to the realities of living as an immunosuppressed transplantation patient is difficult.  

Patients face a host of challenges, ranging from managing their complex medication regimens, 

frequent blood monitoring, and clinic visits.   

Compounding the stressors related to the life of a patient after transplantation may be a 

history of depression before transplant, which puts them at even greater risk of ongoing 

depression after transplantation. Despite psychiatric evaluations as part of the pre-transplantation 

evaluation, clinically significant depression and anxiety are seen at significantly higher 

prevalence rates in post-transplantation patients than in the general population, or in similar 

chronic disease populations.   One study found transplantation patients have a depression or 

anxiety rate of up to 62%, compared to 3-10% seen in general population, and 10-40% in 

patients with other chronic diseases, such as arthritis, cancer, lung disease, heart disease, and 

diabetes (Dew et al. 988).  Literature suggests that 10-20% of all KT patients experience 

moderate to severe depression (Dobbels et al. 819).  

Depression has been strongly associated with non-adherence.  In 2004, the estimated cost 

for treatment of non-adherence in kidney transplantation patients in the United States was 

approximately $100 million a year (Cukor et al. 1223).  Non-adherence has been identified as the 
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primary cause of graft failure, and if a patient is non-adherent, graft failure is seven times more 

likely (Gorevski et al. 301).  In various medical conditions, patients with depression are up to 

three times more likely to be non-adherent than those without depression (Cukor et al. 1223).  In 

KT patients, one study cited that 22.6% of KT patients were non-adherent, causing late acute 

rejection in 21% of these patients compared to only 8% of rejection in those who were adherent 

(Gorevski et al. 301).  

In patients after KT, depression was shown to be strongly associated with an increased 

risk of mortality.  Outcomes for patients with depression were worse than those without 

depression.  Depression was associated with greater risk of graft failure, and a return to dialysis 

(Dobbels et al. 819).   Depression was also associated with increased cardiovascular risk, and 

mortality (Zelle et al. 1033).  There is evidence to show that patients with depression, post-KT, 

have significantly worse outcomes, and increased morbidity and mortality.   

Purpose of the Study 

The purpose of this study is to increase recognition of depression in patients after kidney 

transplantation by implementing a process improvement intervention to screen patients on 

admission to an inpatient transplant unit.  The primary objective is to enhance recognition of 

depression in patients after kidney transplantation, with the secondary objective of analyzing the 

demographic and clinical variables in this sample that correlate with depression. 

Research Questions 

3. Does the implementation of depression screening for patients after kidney 

transplantation on admission to an inpatient transplantation unit, using the PHQ-2 and 

PHQ-9 screening tool, increase recognition of depression?  
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4. Of the identified patients with depression, do the following demographic and clinical 

factors correlate with higher rates of depression: being unmarried, living alone, being 

unemployed, having a deceased donor versus a living donor, graft failure after 

transplant, a rejection episode, and delayed graft function?  

Methods 

Research Design 

This study was a process improvement (PI) intervention. It included a retrospective chart 

review to establish the evaluation of depression prior to intervention, and then implementation of 

depression screening tools, PHQ-2 (and PHQ-9 when indicated), through a convenience 

sampling.   

Description of Setting 

This study was conducted at a large academic health center in Central Virginia.  The 

center performs both deceased and living donor kidney transplants.  The study took place on the 

transplant-specific, 13-bed acute and intermediate care unit.  

Description of Sample 

The sample was obtained through convenience sampling.  The same inclusion and 

exclusion criteria were used for both the retrospective chart review and the study sample.  There 

were 24 patients included in the retrospective chart review.  For the screening intervention, 13 

participants consented to participant in the study, based on the following criteria.  Seven other 

patients met the inclusion criteria but declined to participate.  Inclusion criteria for depression 

screening intervention included the following: 

• Age 18 years or older 

• Post-KT transplant readmission, regardless of time from transplant 
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• Admitted only to specific transplant unit (acute and intermediate care unit)  

• Transplant surgery service as primary team 

• Kidney-alone transplant 

• Failed grafts   

Exclusion criteria included the following: 

• Pediatric or adolescent patients  

• Any history of simultaneous other organ transplantations 

• Pre-transplant patients, who have not yet received kidney transplant 

• New post-operative kidney transplant patients, who had received their kidney 

transplant during the admission during the time of the study 

• Admission location on any units other than the transplant-specific unit  

• Patients on any other service lines, other than the transplant surgery service 

• Non-English-speaking patients 

• Visual impairment preventing completion of form 

• Inability to read the consent form 

• Cognitive impairment with an inability to give consent	
  

Measures 

Symptoms of depression were assessed using the PHQ-2. The PHQ-2 is the first two 

questions of the Patient Health Questionnaire-9 (PHQ-9), and was used as the initial screening 

for depressive symptoms.  Scores of three or more correlate to having a major depressive 

episode, with sensitivity of 83% and specificity of 92% (Thibault and Steiner 1101).  The PHQ-2 

is displayed in Figure 1. The PHQ-2 instrument was chosen for this study as it is brief, which 

encourages completion by patients, and provides low participation burden for patients and staff. 
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Although the PHQ-2 is utilized, and validated, the PHQ-9 is still the preferred instrument, as it is 

more comprehensive and provides criteria for diagnosis of depressive disorders (Kroenke et al. 

1284).   

The PHQ-9 is a depression screening tool, modified from the full PRIME-MD diagnostic 

tool for common medical disorders, that utilizes a 9-item questionnaire.  It includes the nine 

symptom components necessary for diagnosing depressive disorder using the DSM-IV (Kroenke 

et al. 1284).  Depression severity is scored as follows: 0-4 equals none, 5-9 is mild, 10-14 is 

moderate, 15-19 is moderately severe, and 20-27 is severe.  Therefore, a score of five or above 

indicates some depressive symptoms. This is a validated tool with 61% sensitivity and 94% 

specificity in adults (Maurer 139). The PHQ-9 screening tool is displayed in Figure 2.  

Procedures 

A retrospective chart review was conducted to assess the evaluation for depression prior 

to this study intervention.  This included patients that were readmitted to the transplant-specific 

unit in the 30-day period prior to study intervention.  Of the 56 patients that were readmitted 

during this timeframe, 24 patients met this study’s inclusion criteria.  Information relating to 

depression was searched in the medical record, to assess if depression was evaluated during the 

admission, and if depression was identified.   

The study intervention took place over a 30-day period.  Members of the research team 

conducted a daily assessment to determine which patients met study inclusion criteria and ensure 

eligible patients were solicited for study participation.  Consented participants were provided the 

PHQ-2 screening tool and demographic form by the research team. The PHQ-2 screening tool 

was self-administered by the participant.  Each patient’s clinical condition, comfort, and 

competing clinical procedures and treatments were always considered a priority.  It took each 
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participant about 10 minutes to complete the consent, PHQ-2, and demographic form.  The study 

investigator then scored the PHQ-2 screening tool.  If a participant scored a three or above of the 

PHQ-2, then the PHQ-9 screening tool was provided to the participant by the study investigator. 

For all patients that completed a PHQ-2 screening form, the following clinical information 

was obtained from the electronic medical record: a) date of kidney transplantation, b) type of 

donor, c) whether the graft had failed, d) history of, or current, rejection episode, e) history of 

delayed graft function, f) documented non-adherence (such as medication non-adherence, or 

missed appointments or lab visits).  These clinical factors were chosen based on the literature, 

which showed a high association with depression risk in this population  

Protection of Human Subjects 

IRB approval from this academic medical center was obtained prior to beginning this 

study.  This IRB approval ensured the protection of human subjects in accordance with IRB and 

institutional standards.  The retrospective chart review was granted a waiver of consent by the 

IRB.   Informed written consent was obtained from all participants in the prospective study 

intervention.  The IRB determined that this protocol met the criteria of minimal risk to 

participants.  There was a plan in place to provide appropriate intervention and management, to 

include psychiatry consult and social work consult, in case where depressive symptoms or 

suicidal ideations were identified during the study.  Patient confidentiality was ensured, as all 

patient information was de-identified and securely stored in an approved location.  All findings 

were reported only at an aggregate level.    

Data Analysis Plan 

All data was analyzed using SPSS, Version 25. Descriptive statistics including 

frequencies and percentages were used to assess the retrospective data and the data collected on 
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the study participants.  The PHQ screening scores, demographic factors, and clinical factors were 

analyzed.  The exact 2-sided Chi-square test was used to examine the relationship between the 

PHQ-2 scores and each of the demographic and clinical factors. Statistical significance with p 

value of < 0.05 was used.   

Results 

Retrospective Chart Review 

 Of the sample of 24 patients, 41.7% of these patients had a history of depression (n = 10). 

There were 29.2% of the patients that were recorded as taking antidepressants (n = 7) on their 

current medication list. Nine patients (37.5%) had “depression” marked as negative in the review 

of systems section of the transplant note.  There was no evidence that an evaluation for 

depression of the other 15 (62.5%) had been done during the current admission.  

Study Sample Demographics Data 

The screening tool intervention was administered during 14 admissions to patients 

satisfying the inclusion criteria during the study period.  There were 13 unique participants, since 

one participant had two admissions during the study period and received the screening 

intervention each time.  Due to the strong dependency between the data from the two admissions, 

only data from the second admission for this participant were included in the tables and analyses, 

leaving an analysis sample of 13 for the study.  The study included a demographic form that was 

completed by participants.  It solicited the following information: age, gender, marital status, 

living situation, employment status, and whether the participant had any hobbies. The 

demographic results are shown in Table 1.  All the participants were between the ages of 36-80, 

and the age range ‘36-50’ represented 46.2% of the participants (n = 6).  The sample consisted of 

46.2 % males (n = 6) and 53.8% females (n = 7).  In terms of marital status, participants that 
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reported being single were 38.5% of the sample (n = 5).  Those reporting being married were 

38.5% (n = 5), with 7.7% having a significant other (n = 1), and another one (7.7%) being a 

widow/widower.  One additional participant (7.7%) missed answering this question on the 

demographic form.  

Participants were asked with whom, if anyone, the participants lived.  Participants who reported 

living with a spouse made up 46.2% of the sample (n = 6).  One participants reported living with 

a roommate (7.7%), while 15.4% reported living alone (n = 2). Another 15.4% reported ‘living 

with other’ (n = 2).    One participant reported living with a significant other (7.7%), and one 

reported living with adult children (7.7%).  No one reported living with his or her parents. 

Participants who reported being employed full-time were 30.8% of the sample (n = 4).  

Participants that were employed part-time were 7.7% (n = 1).  Retired participants made up 

30.8% (n = 4) of the sample, with 30.8% of participants reporting being unemployed (n = 4).  

Participants that reported they had hobbies represented 76.9% of the sample (n = 10).   

Study Sample Clinical Data 

 Clinical data was also obtained about each participant, through a chart review completed 

by the study investigator.  This clinical data is detailed in Table 2.  If a participant had a history 

of a previous kidney transplant, the clinical data was used for their most recent kidney transplant.  

Participants that were less than 6 months from transplant were found to be 61.5% of the sample 

(n = 8).  Those with transplants between ‘6 months - 1 year’ ago represented 7.7% (n = 1) of the 

participants, and those that were a year post transplant were 30.8% of the sample (n = 4).  

Participants that received a kidney transplant from deceased donors represented 92.3% of the 

sample (n = 12). Participants that had a functioning kidney transplant graft represented 92.3% of 

the sample (n = 12).  Participants who had no known rejection episodes represented 76.9% of the 
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sample (n = 10).  Participants without delayed graft function (DGF) made up 69.2% of the 

sample (n = 9). Participants that did not have any documented non-adherence made up 92.3% of 

the sample (n = 12).   

Comparing PHQ-2 Scores 

 None of the 13 study participants scored above three on the PHQ-2 screening tool.  Only 

scores of three or above are considered a positive screening, indicating that major depressive 

disorder is likely.  Positive scores require follow-up with the PHQ-9 screening tool.  However, 

since no participants scored positive for the PHQ-2, none of them were screened using the PHQ-

9.  Since no participants were positive for depressive symptoms that would be considered a 

major depressive disorder, it was not possible to compare the demographic and clinical factors of 

patients with a positive PHQ-2 score, and those with a negative PHQ-2 score.  Therefore, the 

data was analyzed comparing participants with scores of zero, and those participants scoring 

greater than zero.  The scores of one or two imply the participant reported depressive symptoms 

for at least several days within the last two weeks. There were three participants that scored 

higher than a zero, on the PHQ-2, which is 23.1% of the sample.  

Risk Factors from Study Data 

 In order to assess the demographic and clinical risk factors related to depression, the 

PHQ-2 scores were compared using the following two groups: 1) PHQ-2 scores of zero 2) PHQ-

2 scores greater than zero.  An exact 2-sided Chi-square statistical analysis was performed, 

comparing these PHQ-2 scores groupings to each demographic and clinical characteristics.  

None of the characteristics were found to have a statistically significant relationship with PHQ-2 

scores.  However, four characteristics were found to be trending towards statistical significance 

(as shown in Table 3).  While a 3-category age variable tested independent of PHQ-2 score (p = 
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.192), all three participants with a positive PHQ-2 score were in the 36-50 years old range. A test 

of a 2-category age variable (36-50 years; older than 50) comparing PHQ-2 found some evidence 

of a relationship (p = .070).  Participant’s employment status was also trending towards 

statistical significance (p = .105), as those participants that were employed part-time or currently 

unemployed had higher PHQ-2 scores. Participant’s rejection history (at least one current or 

historical rejection episode) was also trending towards statistical significance (p = .108). 

Habitation status was also found to be trending towards statistical significance (p = .080), with 

participants who lived with a roommate, adult child, or alone having higher PHQ-2 scores.  The 

other variables were not found to be trending towards statistical significance. 

Discussion  

It is well documented in the literature that there are difficulties in recruiting participants into 

studies related to depression (Hughes-Morley et al. 274).  Many studies agree that depression 

studies encounter unique challenges related to participant recruitment (Hughes-Morley et al. 

274). In this study intervention, it is possible that patients that may have screened positively for 

depression chose not to participate in the study because they were depressed. Therefore, it is 

possible that of the patients who had declined participation in the study, seven in total, there 

would have been some that would have screened positive for depressive symptoms.  

 There were no patients that were found to exhibit symptoms of depression documented in 

the retrospective chart review, prior to the implementation of the screening tool.  This part of the 

study was designed to give a baseline for the number of patients identified without using a 

screening tool.  The data shows that in over half of the patients (62.5%), there was no evidence 

to suggest they were even being evaluated for depression.  Of the patient’s that had depression 

marked as ‘negative’ in their chart (37.5%), it was done as part of the “review of systems” in 
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their daily note, and it is unclear if a standardized assessment was done to evaluate these patients 

as ‘negative’. The retrospective chart data shows that most patients are not being fully evaluated 

for depression, even with a history of depression and antidepressant use, which suggests that they 

may, in fact, have had depressive symptoms that were not acknowledged.   

The screening tool did not identify any patients with depressive symptoms in this PI 

study.  However, it is possible that the limited sample size, and study participation bias as 

discussed above, could have limited the ability to represent the full potential of the screening 

implementation.  

While this study’s screening tool did not identify any patients with a major depression 

disorder, when the PHQ-2 scores were compared, there were some variables that were trending 

towards statistical significance.  Age, employment status, history of a rejection episode, and 

habitation status were all found to be characteristics that affected PHQ-2 scores. The other 

variables of being unmarried, having a deceased donor versus a living donor, graft failure after 

transplant, and delayed graft function were not found to be associated with higher PHQ-2 scores.   

However, the small sample size limited the power of the study to detect such relationships.    

The PI scholarly project’s limitations are several.  The PI study was conducted at a single 

transplant center, on a single unit that was transplant-specific.  There were no pre- and post-

intervention measurements of the screening tool itself.  The retrospective chart review was used 

to provide a pre-intervention baseline; however, there was not a direct comparison between 

depression rates pre-intervention and post-intervention. The small sample size was a limiting 

factor in this study, as it is difficult to find statistically significant data with such a small sample. 

This study used convenience sampling, which can lead to sample bias and make the results less 

generalizable.   
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Conclusion 

Depression is a common and significant problem among patients after kidney 

transplantation.  The consequences can be detrimental to the patient’s quality of life, and 

longevity of their transplanted kidney.  Existing inpatients are not being adequately assessed for 

depression, leading to possible delays in diagnosis and treatment, which could be avoided if 

depression were identified earlier.   This study proposes the implementation of the PHQ-2 

screening tool in an inpatient transplant unit, to better identify patients with depressive 

symptoms.  While patients in this study were not identified as needing further screening for a 

depressive disorder, the implementation of the screening tool may still prove to be beneficial to 

identify patients at risk for depression. This process improvement study bolsters the need and 

awareness for routine screening implementations, with the hope of improving patient outcomes 

through early recognition and treatment of depression. 
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Tables 

Table 1 Demographic Data from Sample 
Characteristic n= 13 % 
Age Range (years)   

    18-25 0 0 
    26-35 0 0 
    36-50 6 46.2 
    51-65 4 30.8 
    65-80 3 23.1 
    80 or above 0 0 

Gender   
    Male 6 46.2 
    Female 7 53.8 

Marital Status   
    Married 5 38.5 
    Single 5 38.5 
    Significant other 1 7.7 
    Widow/widower 
    Missing 

1 
1 

7.7 
7.7 

Habitation Status   
    Spouse 6 46.2 
    Significant other 1 7.7 
    Roommate 1 7.7 
    Parents 0 0 
    Adult children 1 7.7 
    Alone 2 15.4 
    Other 2 15.4 

Employment Status   
    Employed full-time 4 30.8 
    Employed part-time 1 7.7 
    Retired 4 30.8 
    Currently unemployed 4 30.8 

Hobbies   
    Yes 10 76.9 
    No 3 23.1 
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Table 2 Clinical Data from Sample 
Clinical Characteristic n= 13 % 
Time Since Transplant   
           Less than 6 months 8 61.5 
           6 months- 1 year 1 7.7 
           More than 1 year 4 30.8 

Donor Type   
            Deceased donor 12 92.3 
            Living donor 1 7.7 
Graft Failure   
            Yes 1 7.7 
            No 12 92.3 
History of or Current Rejection    
            Yes 3 23.1 
            No 10 76.9 
Documented Delayed Graft Function   
            Yes  4 30.8 
            No 9 69.2 
Documented Non-adherence   
            Yes 1 7.7 
            No 12 92.3 
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Table 3 Patient Characteristics with Evidence of Relationship with Positive PHQ-2 
Characteristic PHQ-2 > 0 

n = 3 
PHQ-2= 0 

n = 10 
p-value* 

 n (%) n (%)  
Age Range (years)   .070 

    36-50 3 (100.0%) 3 (30.0%)  
    Older than 50 0 (0.0%) 7 (70.0%)  

Employment Status   .105 
     Employed full-time 0 (0%) 4 (40.0%)  
     Employed part-time 1 (33.3%) 0  
     Retired 0 (0%) 4 (40.0%)  
     Currently unemployed 2 (66.7%) 2 (20.0%)  

Rejection Episode   .108 
    Yes 2 (66.7%) 1 (10.0%)  
    No 

Habitation Status 
           Spouse 
           Significant Other 
           Roommate 
           Adult Children 
           Alone 
           Other            

1 (33.3%) 
 

0 (0.0%) 
0 (0.0%) 
1 (33.3%) 
1 (33.3%) 
1 (33.3%) 
0 (0.0%) 

9 (90.0%) 
 

6 (60.0%) 
1 (10.0%) 
0 (0.0%) 
0 (0.0%) 
1 (10.0%) 
2 (20.0%) 

 
.080 

*Exact 2-sided Chi-square, p-value is significant at 0.05 level. 
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Figure 1. PHQ-2 
Created from:  Maurer, Douglas M. "Screening for depression." American Family Physicians 
(2012): 139-144. 
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Figure 2. PHQ-9 
Created from:  Maurer, Douglas M. "Screening for depression." American Family Physicians 
(2012): 139-144. 
 

 


