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ABSTRACT
Title of Dissertation: Effects of Self-Efficacy and Health Literacy on Adherence to SelfCare Behaviors in Kidney Transplant Patients
Michelle L. Campbell, Doctor of Philosophy, 2014
Dissertation Directed by: Dr. Françoise G. Pradel, Professor, Department of
Pharmaceutical Health Services Research
Kidney transplant recipients (KTRs) have to take multiple daily medications, look for
signs of acute rejection, have frequent blood draws and often manage additional chronic
conditions. Appropriate management of the transplanted kidney is crucial to minimize the
potential for graft failure and a return to the transplant wait list. There is a limited knowledge on
underlying behavioral factors that may influence KTRs’ adherence to self-care behaviors and the
impact of adherence to self-care behaviors on the occurrence of patient safety events. This study
aims to 1) Describe variations of self-efficacy based on individual KTRs’characteristics, 2)
Explore the association between self-efficacy, health literacy and adherence to self-care
behaviors and 3) Explore the association between adherence to self-care behaviors and patient
safety events (diarrhea and hypoglycemia).
Four hundred and thirty-five eligible KTRs received a survey inquiring about selfefficacy, health literacy, social support, medication adherence, self-care behaviors and patient
safety events. Linear regression analyzed variations of self-efficacy in KTRs. Self-efficacy was
tested as a mediator or as a moderator of health literacy on adherence to self-care behaviors.
Logistic regression analyzed associations between adherence to self-care behaviors and patient
safety events.

One hundred and eighty-two KTRs completed the survey (42% participation rate). Mean
age of responders was 59.5 (+/-12.1) years; 61.0% were male; and 38.1% were African

American. The mean time since transplant was 38.0 (+/- 18.1) months. Being African American
was associated with lower self-efficacy (β= -0.61, p=0.03) while an increase in functional health
literacy was associated with an increase in self-efficacy (β=0.72, p<0.01). Self-efficacy was a
partial mediator of functional and communicative health literacy on adherence to self-care
behaviors (functional: αβ=0.32, CI: 0.11-0.60; communicative: αβ=0.37,CI: 0.11-0.71). There
was no association between adherence to self-care behaviors and patient safety events.

Clinicians need to monitor patients with low self-efficacy and low health literacy. Teachback method and frequent communication can help increase self-efficacy. Use of larger font,
photos and visual cues will help patients with limited health literacy. These methods may
optimize KTRs’ adherence to self-care behaviors.

Effects of Self-Efficacy and Health Literacy on Adherence to Self-Care Behaviors in
Kidney Transplant Patients

by
Michelle L. Campbell

Dissertation submitted to the Faculty of the Graduate School of the
University of Maryland, Baltimore in partial fulfillment
of the requirement for the degree of
Doctor of Philosophy
2014

© Copyright 2014 by Michelle L. Campbell
All Rights Reserved

DEDICATION

To My Parents, For believing in me when I did not believe in myself.

iii

ACKNOWLEDGEMENTS
Many people have influenced me throughout my life. I would like to thank those who
have supported me during this journey.

To my advisor and mentor, Dr. Françoise Pradel, thank you for your time, support,
guidance, advice and endless encouragement. You are a wonderful teacher and have
taught me so much. I would not be here today without you. You have made me a better
person and I am eternally grateful for you being a part of my life.

To my parents, Michael and Diane Campbell, I would not be here today with you endless
love and support. We began this journey together and we have finished together. Thank
you for your encouragement during the rough times, and excitement during the successes.
This accomplishment is just as much as mine as it is yours.

To my brothers Patrick and Michael and their families, thank you for your support and
love. I know you will always keep me in check and I would not want it any other way.

To my friends, thank you for your support and understanding during this journey.

To my dissertation committee members, thank you for your time, guidance and advice. I
appreciate you taking time out of schedules to work with me.

To the faculty and staff of PHSR, thank you for your support and advice.

To my fellow PHSR classmate, thank you for your support and advice. Each of you has
enlightened me. I wish you all the best in your future endeavors.

To Sarah Dutcher, Emily Reese and Franklin Hendrick, I am so glad to have started this
journey with you, and what a journey this has been. You have taught me so much. I could
not think of better people to go through this journey. I wish you all the best and know we
have more memories to make.

To my family members who are no longer with me, though you are not here, I know you
have watched over me and guided me. I look forward to knowing where you will guide
me to my next adventure.

iv

TABLE OF CONTENTS
CHAPTER 1 ....................................................................................................................... 1
INTRODUCTION .............................................................................................................. 1
CHAPTER 2 ....................................................................................................................... 4
BACKGROUND ................................................................................................................ 4
2.1 Epidemiology of Kidney Transplantation ................................................................. 4
2.2 Self-Management ...................................................................................................... 6
2.2.1 Adherence to Self-Management ......................................................................... 7
2.2.2 Immunosuppressant Therapy.............................................................................. 8
2.2.2.1 Calcineurin Inhibitors ...................................................................................... 9
2.2.2.2 Antiproliferative Agents ................................................................................ 10
2.2.2.3 Corticosteroids ............................................................................................... 10
2.2.3 Post Transplant Co-Morbidities........................................................................ 11
2.2.4 Medication Adherence ...................................................................................... 12
2.3 Self-Efficacy in Kidney Transplant Patients ........................................................... 14
2.4 Health Literacy ........................................................................................................ 15
2.4.1 Relationship of Self-Efficacy and Health Literacy........................................... 17
2.5 Patient Safety Events ............................................................................................... 18
2.5.1 Hypoglycemia ................................................................................................... 19
2.5.2 Diarrhea ............................................................................................................ 20
CHAPTER 3.................................................................................................................. 22
CONCEPTUAL FRAMEWORK, AIMS AND HYPOTHESES ................................. 22
3.1 Conceptual Framework ........................................................................................... 22
3.2 Research Question and Aims .................................................................................. 24
3.2.1 Research Question ............................................................................................ 24
3.2.2.1 Aim 1 ............................................................................................................. 24
3.2.2.2Aim 2 .............................................................................................................. 24
3.2.2.3Aim 3 .............................................................................................................. 25
CHAPTER 4 ..................................................................................................................... 26
METHODS ....................................................................................................................... 26
v

4.1 Study sample ........................................................................................................... 26
4.2 Sample Size Calculation.......................................................................................... 27
4.3 Data Collection Methods......................................................................................... 27
4.3.1 Self-Administered Survey ................................................................................ 27
4.3.2 Electronic Medical Records.............................................................................. 29
4.4 Study Variables ....................................................................................................... 30
4.4.1 Aim 1 Variables and Measures ............................................................................ 30
4.4.1.1 Dependent Variable ....................................................................................... 30
4.4.1.2 Independent Variables ................................................................................... 31
4.4.2 Aim 2 Variables and Measures ............................................................................ 32
4.4.2.1 Dependent Variable ....................................................................................... 32
4.4.2.2 Independent Variables ................................................................................... 34
4.4.3 Aim 3 Variables and Measures ............................................................................ 35
4.4.3.1 Dependent Variable ....................................................................................... 35
4.4.3.2 Independent Variables ................................................................................... 35
4.4.3 Measurement Matrix for Study Variables ............................................................ 36
4.5 Data Management ................................................................................................... 37
4.6 Analytic Plan ........................................................................................................... 38
4.6.1 Analytic Plan for Aim 1.................................................................................... 38
4.6.2 Analytic Plan for Aim 2.................................................................................... 39
4.6.2.1 Mediation ....................................................................................................... 40
4.6.2.2 Moderation..................................................................................................... 41
4.6.2.3 Testing of Aim 2 ............................................................................................ 41
4.6.3 Analytic Plan for Aim 3.................................................................................... 44
4.7 Regression Diagnostics and Model Fit.................................................................... 46
4.8 Data Distribution and Transformation .................................................................... 48
CHAPTER FIVE .............................................................................................................. 51
RESULTS ......................................................................................................................... 51
5.1 Description of the Study Population ....................................................................... 51

vi

5.1.1 Survey Non-Responders ................................................................................... 53
5.2 Psychometric Properties of Survey Scales .............................................................. 55
5.3 Results from Aim 1 ................................................................................................. 55
5.4 Results from Aim 2 ................................................................................................. 58
5.4.1 Mediation Testing ............................................................................................. 58
5.4.4 Test of Moderation ........................................................................................... 61
5.5 Results from Aim 3 ................................................................................................. 62
5.5.1 Medication Adherence and Patient Safety Events ............................................ 62
5.5.2 Adherence to Self-Care Behaviors and Patient Safety Events ......................... 70
CHAPTER SIX ................................................................................................................. 74
DISCUSSION ................................................................................................................... 74
6.1 Aim 1 Discussion .................................................................................................... 74
6.2 Aim 2 Discussion .................................................................................................... 77
6.3 Aim 3 Discussion .................................................................................................... 80
6.4 Applying Behavioral Theory................................................................................... 82
6.5 Clinical Implications ............................................................................................... 84
6.6 Policy Implications .................................................................................................. 89
6.7 Limitations .............................................................................................................. 91
6.8 Strengths .................................................................................................................. 93
6.9 Future Research ....................................................................................................... 94
6.10 Conclusion............................................................................................................. 95
APPENDICES .................................................................................................................. 96
1. IRB Approval Letter.................................................................................................. 96
2. Informed Consent ...................................................................................................... 98
3. Focus Group Topic Guide ....................................................................................... 102
4. Focus Group Invitation Letter ................................................................................. 105
5. Questionnaire .......................................................................................................... 107
6. Letters Mailed to Potential Participants .................................................................. 112
7. Regression Diagnostics Testing for Aim 1 ............................................................. 121

vii

8. Factors Loadings for Survey Scales ........................................................................ 125
9. Full Correlation Matrix for Aim 1......................................................................... 129
10. Aim 3 Bivariate Analyses on Ever Experienced Low Blood Sugar ..................... 132
11. Aim 3 Bivariate Analyses of Experiencing Low Blood Sugar in Last 6 Months 138
12. Aim 3 Bivariate Analyses of Ever Experienced Diarrhea from Medications ...... 145
13. Aim 3 Bivariate Analyses of Experiencing Diarrhea from Medications in the Last
6 Months...................................................................................................................... 151
REFERENCES ............................................................................................................... 158

viii

LIST OF TABLES
Table 1. A Priori Laboratory Values Deemed Within Normal Limits .............................30
Table 2. Immunosuppressant Lab Value Parameters for Clinical Adherence ..................30
Table 3. Measurement Matrix ...........................................................................................36
Table 4. Socio-demographics of Survey Respondents .....................................................52
Table 5. Clinical Characteristics of Survey Respondents .................................................53
Table 6. Characteristics of Survey Responders and Non-Responders ..............................54
Table 7. Correlations Between Self-Efficacy and Kidney Transplant Patient Individual
Characteristics ....................................................................................................................56
Table 8. Multivariate Linear Regression of Kidney Transplant Patient Individual
Characteristics on Self-Efficacy ........................................................................................57
Table 9. Testing of Self-Efficacy as a Moderator of the Effect of Health Literacy on
Adherence to Self-Care Behavior ......................................................................................62
Table 10. Logistic Regression Model Assessing Association of Self-Reported Medication
Adherence with Ever Having an Episode of Low Blood Sugar .......................................64
Table 11. Logistic Regression Model Assessing Association of Clinical Measure of
Medication Adherence with Ever Having an Episode of Low Blood Sugar ....................65
Table 12. Logistic Regression Model Assessing Association of Self-Reported Medication
Adherence with Ever Having an Episode of Low Blood Sugar in Last 6 Months ...........66
Table 13. Logistic Regression Model Assessing Association of Clinical Measure of
Medication Adherence with Ever Having an Episode of Low Blood Sugar in Last 6
Months ..............................................................................................................................66
Table 14. Logistic Regression Model Assessing Association of Self-Reported Medication
Adherence with Ever Experienced Diarrhea From Medications ......................................67
Table 15. Logistic Regression Model Assessing Association of Clinical Measure of
Medication Adherence with Ever Experienced Diarrhea .................................................68
Table 16. Logistic Regression Model Assessing Association of Self-Reported Medication
Adherence with Ever Experienced Diarrhea From Medications in Last 6 Months ..........69

ix

Table 17. Logistic Regression Model Assessing Association of Clinical Measure of
Medication Adherence with Ever Experienced Diarrhea From Medications in Last 6
Months ...............................................................................................................................69
Table 18. Logistic Regression Model Assessing Association of Adherence to Self-Care
Behaviors with Ever Having an Episode of Low Blood Sugar .........................................71
Table 19. Logistic Regression Model Assessing Association of Adherence to Self-Care
Behaviors with Ever Having an Episode of Low Blood Sugar in Last 6 Months ............72
Table 20. Logistic Regression Model Assessing Association of Adherence to Self-Care
Behaviors with Ever Experienced Diarrhea From Medications .......................................73
Table 21. Logistic Regression Model Assessing Association of Adherence to Self-Care
Behaviors with Ever Experienced Diarrhea From Medications in Last 6 Months ...........73

x

LIST OF FIGURES
Figure 1. Conceptual Framework .....................................................................................23
Figure 2. Mediator Model .................................................................................................40
Figure 3. Moderator Model ...............................................................................................41
Figure 4. Variables to Create Confidence Intervals ..........................................................43
Figure 5. Flow of Survey Responses ................................................................................51
Figure 6. Functional Health Literacy Mediation Model ...................................................59
Figure 7. Communicative Health Literacy Mediation Model ...........................................60
Figure 8. Critical Health Literacy Mediation Model ........................................................61

xi

ABBREVIATIONS
ACA

Affordable Care Act

ACE

Angiotensin-converting Enzyme

AHRQ

Agency for Healthcare Research and Quality

ARB

Angiotensin II Receptor Blocker

CKD

Chronic Kidney Disease

CMS

Centers for Medicare and Medicaid Services

CNI

Calcineurin Inhibitors

ESRD

End Stage Renal Disease

GI

Gastrointestinal

KDIGO

Kidney Disease Improving Global Outcomes

MMF

Mycophenolate Mofetil

MOS-SS

Medical Outcomes Study – Social Support

MTM

Medication Therapy Management

OPTN

Organ Procurement and Transplant Network

PCA

Principal Components Analysis

REALM-T

Rapid Estimate of Adult Literacy in Medicine - Transplantation

S-TOFHLA

Short Test of Functional Health Literacy Assessment

SCT

Social Cognitive Theory

SRS

Simple Random Sampling

UMMC

University of Maryland Medical Center

VIF

Variance Inflation Factor

WHO

World Health Organization

xii

CHAPTER 1
INTRODUCTION

Kidney transplantation has become the standard of care treatment for end stage
renal disease (ESRD).1,1,2 In 2011, there were over 88,000 people on the transplant
waiting list for a kidney.2 Only 20% of those persons received a kidney transplant due to
a shortage of available kidneys to be transplanted. Furthermore, over the decade the
number of kidney transplants has remained constant. The rate of kidney transplant
recipients receiving a kidney from a deceased donor has fallen over the last few years,
while there has been an increase in living donor transplantation over the same time.3 As
of 2011, over 13,000 kidney transplant patients are back on the waitlist because of graft
failure.2 With the number of people on the waiting list increasing, the limited availability
of a viable kidney to be transplanted, and the constant number of kidney transplants
happening each year, it is clear that the transplant community is not meeting the growing
demand for this organ.
Life after transplantation can be an exciting time for a kidney transplant recipient.
For them, gone is a life of dialysis, fatigue and dietary restrictions. On the other hand,
they are faced with a new life of multiple daily medications consumption, looking for
signs of acute rejection, and frequent blood draws, along with continuation of prior comorbidities and the development of new ones. This is in part due to the short term
survival after transplantation that has increased over the years because of advances in
post-transplant treatment.1,4-6 Currently, the one year survival rate of a functioning kidney
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is 92% for a deceased donor transplant and 96% for a living donor transplant. Yet, the
long term survival of a kidney graft has remained unchanged with a five year survival
rate being 70% for a deceased donor transplant and 83% for a living donor transplant.
Causes of graft failure include antibody mediated rejection, nephrotoxicity, being under
immunosuppressed, nonadherence to treatment, development of co-morbidities, and
histoincompatibility.7,8 These data suggest the need for better long term management of
the transplanted kidney.
Given the shortage of available kidneys to be transplanted, long term management
of the transplanted kidney is crucial to minimize the potential for graft failure leading to a
return to the transplant waiting list. Specifically the patient’s self-management of their
condition is critical to the survival of the new kidney. Appropriate kidney transplant
patient self-management activities include taking daily immunosuppression medications,
monitoring for signs of rejection, having regular blood draws to monitor suppression
load, staying hydrated, following a diet that is specific to the patient, wearing sun
protection and exercising.6 Being adherent to one’s medical regimen decreases the
potential for chronic kidney rejection after transplantation.5,6 As kidney transplant
recipients move farther away from time of transplant, there is a decrease in adherence to
medication, monitoring for rejection and infections, and engaging in infection
prevention7.
Research on transplant recipients’ management of symptoms, how they promote
their health or prevent future chronic allograph neuropathy is scarce.6 Underlying sociobehavioral factors such as self-efficacy and health literacy may assist in determining the
success of a person’s self-management ability and the impact of self-management
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activities on the occurrence of patient safety events. Patient safety events are
complications or adverse events resulting from a healthcare system exposure that could
have been prevented.9 There is little to no information on patient safety events in kidney
transplant patients.
There is a limited knowledge on adherence to self-management activities of the
kidney transplant patients, the underlying behavioral factors that may influence their
participation in these activities and how adherence to self-management activities impacts
the occurrence of patient safety events. This study examines the impact of self-efficacy
and health literacy on adherence to self-care behaviors and how adherence to self-care
behaviors impacts the occurrence of patient safety events. This study also looked at
variations of self-efficacy based on individual characteristics of kidney transplant
patients. Additionally, recommendations for the clinical care based on the study results
are provided. The remainder of the text is structured as follows: Chapter 2 provides the
background for this study; Chapter 3 presents the conceptual framework, study aims and
hypotheses of the study; Chapter 4 presents the methodology for the study; Chapter 5
discusses the study’s results and Chapter 6 presents the discussion of the study’s findings
and the clinical implications of this work.
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CHAPTER 2
BACKGROUND

Chapter 2 provides the background and rationale for the study. Information on the
concepts of self-management, self- efficacy and health literacy are discussed. Also,
patient safety events are defined for this study.
2.1 Epidemiology of Kidney Transplantation
Persons who have end stage renal disease, who choose to have a kidney
transplant, and who are eligible for a transplant are placed on a transplant waiting list. In
2011, there were over 88,000 people nationally on the kidney transplant waiting list. The
number of people who are on the waiting list continues to grow each year with an
increase of 35,000 people over the last decade (50,266 in 2002, and 88,489 in 2011). In
2011, the majority of persons (43.4%) on the waitlist were between the age of 50-64
years, were male (59.2%), and were either Caucasian (37.8%) or African American
(34.3%). Primary diagnoses for those who were on the kidney transplant waiting list in
2011 were diabetes (31.7%), hypertensive nephrosclerosis (23.4%), and glomerular
diseases (19.2%). These diagnoses are the primary reason for needing a kidney
transplant. Wait time on the waitlist varies, with a majority (35.1%) waiting between two
to five years for a transplant followed by 23.2% waiting up to two years for a kidney
transplant.3
According to the Organ Procurement and Transplantation Network (OPTN) and
Scientific Registry of Transplant Recipients 2011 Annual Report, 16,812 people had a
kidney transplant in 2011. There are two types of kidney transplant. The first type is a
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deceased donor transplant. This means the kidney to be transplanted is from a person who
passed away. The second type of transplant is a live donor transplant. The donor may be a
family member, friend or a stranger but the donor is a person who is alive. In 2011,
65.7% of transplants were deceased donor transplants. The majority of persons who
received a kidney transplant in 2011 were between the ages of 50-64. In the deceased
donor kidney transplant group, 42% were between the ages of 50-64 and in the live donor
kidney transplant group 35% were between the ages of 50-64. Overall a majority (60.9%)
of kidney transplant recipients were male. In the deceased donor kidney transplant group,
60.0% of recipients were males and in the live donor kidney transplant group, 62.7% of
recipients were males. Overall 52.1% of kidney transplant recipients in 2011 were
Caucasian and 25.7% were African American. In the deceased donor population, 44.4%
of recipients were Caucasian and 31.8% were African American while in the live donor
population, 66.9% of recipients were Caucasian and 13.9% were African American. As in
the 2011 waiting list population, similar primary diagnosis for kidney failure was seen in
kidney transplant recipients. These diagnoses were diabetes (24.7%), glomerular diseases
(24.7%), and hypertensive nephrosclerosis (21.2%). These rates were similar when
looking in both the deceased donor recipients and live donor recipients.3
Kidney transplant survival rates at one year post-transplant remains constant over
time. In 2011, deceased donor transplant patients had a one-year survival rate of 92% and
live donor transplant patients had a survival rate of 97%. Both men and women and all
races had a one-year survival rate of 92% or better (deceased donor transplant) and 97%
or better (living donor transplant). In 2011, the five and ten year survival rates in both
deceased and live donors decreased. The five and ten year survival rate among men and
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women was the same. The five year survival rate for deceased donor transplant was 72%
while the survival rate for live donor transplant was 84%. The ten year survival rate for
deceased donor was 45% while the survival rate for live donor transplant was 62%. On
the other hand, the five and ten year survival rates for African Americans were lower than
the overall average survival rates for both deceased and living donor transplant patients.
African Americans survival rate at five year was 66.6% for a deceased donor transplant
and 77.5% for a live donor transplant. The ten year survival rate for African Americans
was 36.2% for deceased donor transplant and 50.2% for a live donor transplant.3 Due to
the shortage of available kidneys to be transplanted, it is critical to at least maintain or
improve the long-term survival rates. One possible way to improve long-term survival is
through examining kidney transplant patient’s daily routines and self-management of
their conditionn.
2.2 Self-Management
Self-management has been defined as the person’s ability to manage symptoms,
treatment, physical and psychological side effects, and lifestyle changes characteristic to
living with a chronic disease.10 Self-management of a chronic condition is rooted by the
active participation of patients in the management of their disease and their decision
making ability about their treatment options.11 It is important to remember that patients
with a chronic illness do self-manage their condition everyday even if they have not had
any formal disease management education. This routine self-management happens when
a patient decides whether they should take their medication each day, whether they
should exercise, and whether they should eat three meals each day.12 Improvement in a
person’s ability to self-manage his or her chronic condition is participation in self-
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management education. Self-management education accomplishes three aims: 1) allows
patients to identify their problems, 2) provides and teaches techniques to assist patients
make decisions on how to act on their problems, and 3)allows patients to takes the correct
actions and alter these actions, if needed, in handling their problems.12 For a patient,
knowing how to handle problems or issues that may arise on the daily management of his
or her disease potentially leads to better health outcomes. Adherence to self-management
enables patients to minimize their pain, participate in the decisions regarding their
treatment, reduce the frequency of physician visits, and increase their quality of life.13
This underlying adherence to self-management tasks is what improves health outcomes.
2.2.1 Adherence to Self-Management
In the kidney transplant literature there is little information on adherence to selfmanagement activities after transplantation. De Geest and colleagues urge clinicians to
view transplantation as a chronic condition and use chronic condition management tools
including self-management when working with their patients.14 Self-management
activities needed for appropriate kidney transplant management include taking daily
immunosuppression medications, monitoring for signs of rejection, having regular blood
draws to monitor level of immunosuppression, staying hydrated, following a diet that is
specific to the patient, weight monitoring, blood glucose monitoring, wearing sun
protection, and exercising.15 The Kidney Disease Improving Global Outcomes (KDIGO)
clinical practice guidelines state that kidney transplant patients should have their
immunosuppression levels monitored every 2-4 months after one year of transplantation,
creatinine levels every 2-3 months, blood pressure, height and weight at every
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physician’s visit, fasting glucose and lipid profile annually, and receive the flu shot
annually.16
There are limited programs that teach self-management skills to transplant
recipients. They often rely on support groups or pamphlet-based education programs.
Research on transplant recipient’s management of symptoms, how they promote their
health or prevent future chronic allograph neuropathy is scarce.15 Lin and colleagues have
attempted to predict adherence to medical recommendations of kidney transplant
recipients using health promotion behaviors. Their study examined four health promotion
behaviors: medication adherence, monitoring and management of rejection and infection,
infection prevention, and exercise. Participants reported almost perfect adherence to
taking medication on time, attending follow up appointments and having blood drawn
regularly. However, as kidney transplant recipients moved farther away from time of
transplant, there was a decrease in adherence to medication, monitoring for rejection and
infections and engaging in infection prevention.17 In addition, kidney transplant patients
who have frequent interruptions of daily routine are three times more likely to be nonadherent to taking their medications.18 These findings suggest the need to monitor the
long term self-management habits and abilities of kidney transplant patients.
2.2.2 Immunosuppressant Therapy
After a person has a kidney transplant, he/she is placed on immunosuppressant
medications for the rest of the graft survival. There are three phases of
immunosuppressant therapy: induction therapy, initial maintenance and long term
maintenance. Induction therapy occurs immediately prior or immediately after the
transplant has occurred. Initial maintenance therapy occurs the first few months after the
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transplant. Transitioning into long term maintenance can occur as early as 4 months after
the transplant if no acute rejection has occurred. It is suggested during long term
maintenance to: 1) use the lowest dose of immunosuppressants which still prevents
rejections from occurring, 2) continue to use calcineurin inhibitors (CNIs), and 3)
continue to use prednisone if prednisone is still being taken.16 For our purposes, long
term maintenance not only includes immunosuppressant medications but also the use of
other medications to treat co-morbidities which may impact graft outcomes.
2.2.2.1 Calcineurin Inhibitors
Calcineurin inhibitors are a class of medications which inhibit calcineurin in the
body, specifically interleukin-2. If a T cell is activated, it will cause an inflammation or
immunologic response in the body. This response would lead to rejection of the
transplanted kidney.19,20 Tacrolimus is a common CNI taken by kidney transplant
patients. To maximize anti-rejection, it is recommended that tacrolimus be taken with
azathioprine or mycophenolate mofetil and corticosteroids.21 Tacrolimus has a limited
therapeutic window and if not monitored frequently nephrotoxicity can occur.22 In
addition to the possibility of nephrotoxicity occurring, there are other conditions which
may develop also requiring monitoring. Two conditions of interest that can occur with the
use of tacrolimus is new onset diabetes after transplantation and hypertension. The
highest incidence of new onset diabetes happens within the first 3 months after
transplantation. By the end of the first year of transplantation, 10 to 30% of transplant
recipients will develop new onset diabetes.16,21 There is a higher increase risk of
developing new onset diabetes in African Americans and Hispanics. 16,21
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There is also an increased risk of developing hypertension when taking CNIs. It is
recommended to monitor a person’s blood pressure and to use an anti-hypertensive
medication if needed.16
Additional side effects from taking tacrolimus include but are not limited to:
infection, tremor, abnormal renal function, constipation, diarrhea, headache, abdominal
pain, insomnia, nausea, hyperlipidemia, and hyperkalemia.21
2.2.2.2 Antiproliferative Agents
Antiproliferative agents are a class of medications which suppress the growth of
immune cells, specifically lymphocytes, which would normally begin to grow and divide
in the beginning stages of cellular rejection. These antiproliferative agents block this
growth and division thus stopping rejection from occurring. 20,23,24 Mycophenolate
mofetil (MMF) is the agent of choice in preventing rejection. Unlike tacrolimus,
mycophenolate does not have a limited therapeutic window and does not cause
nephrotoxicity. Common side effects that can be severe are diarrhea, nausea and
vomiting. 16,25 Other side effects include but are not limited to: abdominal pain,
hypertension, dizziness, headache, and constipation.25
2.2.2.3 Corticosteroids
Corticosteroids are a class of drugs that has both anti-inflammatory and
immunosuppressive mechanisms. Corticosteroids inhibit the activities of various
interleukin cells which then suppresses T cell activation. This suppression prevents an
immunologic response from the body. In transplantation this suppression prevents graft
rejection from occurring.20 There is some debate on the length of time a person who has
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had a kidney transplant should stay on steroids or whether steroids should be avoided
altogether. Part of the debate is due to the side effects from taking corticosteroids, yet
there is little known on the long term effects of discontinuation of corticosteroids and the
impact on the transplanted kidney. It is recommended not to discontinue a person who
has been taking corticosteroids continuously for one year16 but there is no
recommendation on early discontinuation of corticosteroids.16 Side effects from taking
corticosteroids are weight gain, increase appetite, mood swings, increase glucose
intolerance, hypertension, fluid retention, and Cushing’s syndrome. 20,26
2.2.3 Post Transplant Co-Morbidities
Despite a “renewal” of good health from receiving a kidney transplant, kidney
transplant patients are still at risk of developing new co-morbidities and must continue to
manage any co-morbidity they had at the time of their transplant. Two co-morbidities of
interest are diabetes and hypertension. Both of these conditions may have been the root
cause for the need for transplantation. Yet, a kidney transplant recipient is at risk of
developing diabetes and hypertension after the transplant or has to still manage the
disease as they did prior to the transplant. In addition to the general population risk of
developing diabetes and hypertension (i.e., family history, genetics, obesity, and
smoking), the immunosuppressant medications that must be taken may increase the risk
of developing these co-morbidities as discussed previously.
New onset of diabetes at time of transplant is a great risk for persons who do not
have diabetes at the time of transplant. Between 10% to 30% of persons taking
immunosuppressants will develop diabetes within the first few years after transplant.16
Both tacrolimus and corticosteroids increase the risk of developing diabetes. It is
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recommended at time of transplant testing for diabetes occurs weekly for the first four
weeks after transplant and every three months thereafter until after the first year of the
transplant. Then annual testing is recommended. 16 Treatment for diabetes (prior to
transplant or after transplant) is the same. Lifestyle changes of diet and weight
management are needed along with anti-hyperglycemic medications. Certain antihyperglycemic drug classes (i.e., 1st generation sulfonylureas, biguanides) should be
avoided as they are contraindicated or interfere with immunosuppressant drugs. A target
HbA1C range of 7.0% to 7.5% is recommended.16
Hypertension, a top reason for needing a kidney transplant, is still a problem that
must be managed after transplantation has occurred. It is estimated that 50% to 90% of
kidney transplant patients have hypertension, which is a risk factor for graft injury.16 As
with diabetes, selection of an anti-hypertensive medication needs to be made carefully.
The side effects of some anti-hypertensive drug classes may affect a kidney transplant
patient greatly. The angiotensin-converting enzyme inhibitor (ACE-inhibitor) drug class
followed by the angiotensin II receptor blocker (ARB) drug class are recommended in
kidney transplant patients. Maintaining a blood pressure of 130/80 is also
recommended.16
2.2.4 Medication Adherence
A key self-management task or self-care behavior for a kidney transplant patient
is medication adherence. The daily intake of immunosuppressants is to prevent rejection
of the transplanted kidney. Adherence to one’s prescribed immunosuppressant therapy
will decrease hospitalizations, rejections episodes, costs of diagnostics testing and the
burden of more immunosuppressant and other medication costs.27
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Medication non-adherence has been defined as “a deviation from the prescribed
medication treatment sufficient to influence adversely the treatment’s intended effect”.28
If daily intake of immunosuppressants is missed this can lead to potential acute or chronic
rejection of the new kidney.27 Acute kidney rejection is an immune response of the body
to destroy the new kidney. It is characterized by a decrease of kidney function seen
clinically by an increase in serum creatinine levels. A kidney biopsy is utilized to
determine the severity of the rejection and possible course of treatment.16 Chronic
rejection is the gradual decline of kidney function associated with interstitial fibrosis and
tubular atrophy. Chronic rejection is diagnosed after eliminating the reoccurrence of
kidney disease or other causes of chronically declining kidney function.16 Once chronic
rejection begins, consequences from chronic rejection may not be reversed.27 Both acute
and chronic kidney rejection are associated with medication non-adherence.28
Being non-adherent is a significant problem in the kidney transplant population as
over one-third of graft loss if from medication non-adherence. Patients who do not adhere
to their immunosuppressants are seven times more likely to have kidney graft loss than
patients who adhere to taking their immunosuppressants.28 Medication non-adherence to
immunosuppressants ranges from 20% to 50%28,29 for kidney transplant patients. Risk
factors for non-adherence to medications include younger age28,30,31, length of time since
the kidney was transplanted28,29, being African American, having co-morbidities
including hypertension 30 and diabetes30,32, unexplained late rejections episodes8 and low
level of social support.29
It is important to be aware of the risk factors for being non-adherent to
immunosuppressants or to self-care behaviors in order to prevent graft failure. Most of

13

the risk factors detailed in the prior section are non-modifiable. On the other hand, sociobehavioral factors associated with non-adherence offer an opportunity to explore
modifiable factors in kidney transplant patients. Understanding underlying sociobehavioral factors such as self-efficacy and health literacy and their role on adherence to
self-care behaviors may assist in determining the success of a person’s self-management
ability and improve clinical outcomes. KDIGO recommends providing all transplant
recipients and their family members with education, on prevention and treatment
measures to minimize nonadherence to immunosuppressant medications. Also they
recommend for transplant recipients who are at increased risk of being non-adherent, to
increase the level of screening for non-adherence.16 These recommendations require an
inter-disciplinary team approach of clinicians and family members and the use of
multiple modalities for monitoring medication adherence.
2.3 Self-Efficacy in Kidney Transplant Patients
Self-efficacy refers to an individual belief of a person’s own ability to complete a
task or perform an action. The World Health Organization defines perceived selfefficacy as “beliefs that individuals hold about their capability to carry out action in way
that will influence the events that affect their lives” and “self-efficacy beliefs determine
how people feel, think, motivate themselves and behave”. 33 This concept is important
when examining daily self-management skills in chronic conditions. If patients do not
believe they can manage their daily self-care tasks including taking daily medications
then they are less likely to be able to manage their daily self-management tasks. This
might increase their risk for developing complications. For example, it has been shown
that patients may have a low self-efficacy in taking their medications if they feel sick
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after taking their medication. This leads to a delay in medication intake34, suggesting the
patients’ inability to self-manage the side effects from their medications. Weng and
colleagues found that self-efficacy and self-care behaviors were positively associated,
while there was no direct association between self- efficacy and quality of life. It was
suggested that since self-efficacy influences self-care behaviors, there may be an indirect
effect on quality of life.35 It has also been demonstrated that kidney transplant patients
who had higher intentions to adhere to their medication had higher self-efficacy.18 Selfefficacy also was found to directly influence problem solving, patient-provider
interactions, self-care behaviors, medication adherence, 36 and positively correlated with
self-care behaviors.35 The role of self-efficacy on the self-care behaviors of kidney
transplant patients has had limited examination and merits further inquiry.
2.4 Health Literacy
Health literacy has been defined by the Institute of Medicine as the “degree to
which a person has the ability to obtain, process, and understand basic health information
and services to make an appropriate health decision.”37 The World Health Organization
defines health literacy as “the cognitive and social skills which determine the motivation
and ability of individuals to gain access to, understand, and use information in ways that
promote and maintain good health”.38 Based on the WHO definition of health literacy,
health literacy can be viewed as having different levels. Basic or functional health
literacy explains a person’s basic reading and writing literacy skills along with basic
knowledge of health conditions. Communicative or interactive literacy explains a
person’s communication and social skills used to develop a meaning from various forms
of communication and the application of this new information. Critical literacy is a
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person’s cognitive ability to critically analyze the information they have received and
how they apply their analysis on their own health.39
The National Assessment of Adult Literacy in 2003 estimated that 22% of US
adults have basic level health literacy with another 14% having below a basic level of
health literacy. Women were found to have a higher level of health literacy than men and
Caucasians and Asians had a higher level of health literacy than African-Americans and
Hispanics.40
Health literacy is correlated with health status41, where a person who has high health
literacy has a better health status.40 Persons who have low level of health literacy may
incorrectly identify medications, and may have difficulty reading and understanding
medication label instructions. They face more co-morbid related issues, experience
increased hospitalizations with longer stays, incur more health related costs and have
trouble managing chronic diseases.41-43 Patients may also not realize they have a low
health literacy level, hide it from others, 41 or heavily rely on verbal instructions from
health care professionals.43 The average reading level for an adult is 8th to 9th grade, while
health-related materials are often written at a 10th grade reading level or higher.44 Health
literacy has been found to be associated with medication adherence and management in
various chronic conditions.43,45 Low health literacy is also associated with an increased
risk of mortality.46 Persons who have low level of health literacy may be less responsive
to health related education, less likely to seek screening and prevention services and less
likely to manage a chronic disease.47
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Studies examining health literacy in chronic diseases are growing, yet there is a
limited literature in the kidney transplant population. Gordon and Wolf examined
whether health literacy measured with the REALM-T and the S-TOFHLA was associated
with a kidney transplant recipient’s knowledge of transplantation and creatinine serum
levels as a measure of kidney function. They found that most kidney transplant patients
failed to recognize one or more transplant term using the REALM-T, leading to possible
implication for post-transplant self-care but neither the REALM-T nor the S-TOFHLA
were associated with overall knowledge of transplantation including transplant concepts.
However, a decrease in health literacy was associated with an increase in creatinine
levels.48 In an unpublished study by Pradel and colleagues, kidney transplant recipients
who had a low level of functional health literacy had a high number of unmet medication
information needs49 and recipients with a high level of functional health literacy were
more likely to adhere to their transplant medication.50 There is still little information in
the kidney transplant population and no information on how health literacy impacts
patients’ engagement in self-care behaviors.
2.4.1 Relationship of Self-Efficacy and Health Literacy
Current literature suggests that self-efficacy is a mediator of the effect of health
literacy on health-related outcomes. A mediator is a variable that explains a relationship
between an independent variable and a dependent variable. An oral health study
suggested that personal characteristics including self-efficacy may mediate oral health
literacy on dental neglect.51 In a diabetes study looking at glycemic control through
monitoring A1C levels, health literacy did not have a direct effect on glycemic control
but health literacy did have a direct effect on self-efficacy (r=0.14, p<0.01) and a higher

17

level of self-efficacy was directly associated with lower A1C levels (-0.25, p<0.01). It
was suggested that health literacy had an indirect effect on glycemic control due to its
strong association with self-efficacy.52 In another study examining physical and mental
health status in Korean older adults, self-efficacy was seen to be a mediator of health
literacy on health status, using the three criteria established by Baron and Kenny53 and
was confirmed as an indirect effect of health literacy on health status through selfefficacy.54 This suggests a need to examine the role of self-efficacy as a possible
mediator of health literacy on adherence to self-care behaviors.
2.5 Patient Safety Events
In 2003 the Agency for Healthcare Research and Quality (AHRQ) developed a
list of patient safety indicators. This set of measures uses hospital data to examine patient
safety events. These indicators screen for safety events such as a complication or adverse
event that occurred as a result of an exposure to the healthcare system and that can be
prevented by changes to the healthcare system or at the provider level.9 Patient safety
events have adverse effects on the patients who experienced them and/or the overall
healthcare system. When these events occur there is a potential for longer hospital stays,
increased medical costs, and deaths.55,56 Kidney transplant patients are at a higher risk of
experiencing a patient safety event due to the multiple medications they take and multiple
encounters with the healthcare system.57 Patient safety events possibly have an effect on
the survival and the overall health outcomes of kidney transplant patients.
A patient safety event of concern to kidney transplant patients is the occurrence of
adverse drug events. It is estimated that adverse drug events occur in 5% to 35% in the
outpatient setting58 yet this may be an underestimate as there is no mandatory reporting
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system to capture outpatient adverse drug events.59 AHRQ defines an adverse drug event
as the harm experienced by a person because of exposure to a medication.60 A risk factor
for adverse drug events in the kidney transplant population is poly-pharmacy60,61 due to
the number of medications kidney transplant patients must take to prevent graft rejection
along with the number of dosing changes.58 Other risk factors for adverse drug events
include poor health literacy60, being female, being African American, and having diabetes
prior transplant.58 In kidney transplant patients, taking the wrong dose of medication,
stopping a medication suddenly, or starting a new medication may also induce an adverse
drug event.58 Common adverse drug events that have been reported in the kidney
transplant population are hypo/hyperglycemia or hypo/hypertension.58 It is unknown if
these adverse drug events are due to a low level of health literacy or a low level of selfefficacy. Though we will not be able to examine if the occurrence of patient safety events
in this study is from patient initiated errors, we will be examining patient characteristics
that may be associated with self-reported patient safety events. Two patient safety events
will be focused on in this study, hypoglycemia, and diarrhea.
2.5.1 Hypoglycemia
Hypoglycemia is defined as a having a blood glucose of less than 70mg/dL.
Symptoms and consequences of having hypoglycemia include dizziness, being
disoriented, sudden change in mood, seizures, and death.62 One reason for a
hypoglycemia episode to occur is from the use of anti-diabetic medications. These
medications are excreted from the body through the kidneys and have a prolonged halflife in the chronic kidney disease population including persons who have had a kidney
transplant. This prolonged half-life may predispose the person to having a hypoglycemia
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episode.62 This is an important safety event to monitor in the kidney transplant population
as 40% of non-diabetic kidney transplant recipients will develop new onset diabetes
within three years of transplantation.3
2.5.2 Diarrhea
Diarrhea is defined as having loose or watery stools more than three times a day.
Prolonged episodes of diarrhea can lead to dehydration, weight loss, poor quality of life
and irregular immunosuppressant drug levels.63 It has been shown that gastrointestinal
(GI) symptoms are common in kidney transplant patients, which affect their quality of
life. It has been suggested that physicians may underestimate these symptoms and the
impact they have in kidney transplant patients.63 Diarrhea is the most common GI
symptom experienced by kidney transplant patients. The incidence of diarrhea in kidney
transplant patients who take tacrolimus and mycophenolate is between 29% and 64%.64
This can lead to poor graft outcomes and injury to the GI tract.63,64 Unspecified
noninfectious diarrhea has been shown to increase the risk of kidney graft failure.64
When taking tacrolimus the most common side effect is diarrhea.22 There is some
evidence that suggests tacrolimus trough drug levels will increase when severe diarrhea is
present and trough levels will decrease when diarrhea episodes subside.63 Bunnapradist
and colleagues (2008) found that dose and length of tacrolimus use affected the presence
of diarrhea episodes.64 When tacrolimus is combined with mycophenolate there is an
increased risk of noninfectious diarrhea.63 Ongoing diarrhea episodes may suggest too
much tacrolimus in the body and lead to nephrotoxicity. This could lead to irreversible
damage to the transplanted kidney as mild episodes of diarrhea often go unreported.22
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These patient safety events could be prevented through dietary guidance, adequate
hydration57, better clinician-patient communication, and frequent monitoring of drug
levels. Currently, there is no literature on how adherence to self-care behaviors affects
these patient safety events in the kidney transplant population.
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CHAPTER 3
CONCEPTUAL FRAMEWORK, AIMS AND HYPOTHESES

The main goals of this study were to identify the underlying behavioral factors
that may influence kidney transplant patients’ participation in self-care activities and to
assess how adherence to self-management activities affects patient safety events. We
examined how self-efficacy, more specifically a persons’ self-efficacy in his/her
confidence to managing his/her post-transplant care and health literacy impact adherence
to self-care behaviors and potential patient safety events. In the following self-efficacy is
refined to one’s confidence in managing his/her post-transplant care. The study’s
conceptual framework, aims and hypothesis are presented in this chapter.
3.1 Conceptual Framework
The social cognitive theory (SCT) was the basis of our conceptual framework.
The SCT is considered a value-expectancy theory. A value is placed on the given
outcome, where the expectation of an action will achieve the given outcome. The main
constructs of the SCT are behavior, individual characteristics, and environmental
characteristics. Reciprocal determinism posits that these three constructs influence each
other in a back and forth relationship, forming a triad dynamic leading to a directed
behavior.65 Through this directed behavior there will be a change in disease outcomes.
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The behavior examined in this study was adherence to self-care behaviors, specifically
taking daily medication correctly, dietary adherence, obtaining recommended
vaccinations, weight control, laboratory surveillance and avoidance of sick contacts.
Individual and environmental factors specific to the kidney transplant population that are
likely to affect adherence to self-care behaviors are indicated in Figure 1. Factors bolded
were examined in this study.

All the environmental factors listed in Figure 1 can affect adherence to self-care
behaviors. For this study, our focus was on social support and other environmental
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factors were not examined. The disease outcome of interest was patient safety events,
specifically the occurrence of hypoglycemia and diarrhea.
3.2 Research Question and Aims
3.2.1 Research Question

With a limited current literature on adherence to self-management activities of
kidney transplant recipients, little is known about the underlying behavioral factors that
may influence their participation in these activities. Likewise, the literature on how
adherence to self-management activities affects disease-specific clinical outcomes is
scarce. Our research questions for this study were: How do self-efficacy and health
literacy affect adherence to self-care behaviors in kidney transplant recipients and what is
the role of adherence to self-care behaviors on patient safety events?
There were three aims for this study to examine our research question.
3.2.2.1 Aim 1
To describe variations of self-efficacy based on individual characteristics in kidney
transplant patients. The four working hypotheses were:
H1: Female kidney transplant patients have a higher level of self-efficacy than male
kidney transplant patients.
H2: Caucasian kidney transplant patients have a higher level of self-efficacy than
African-American kidney transplant patients.
H3: Kidney transplant patients who have a prior chronic condition have a higher level of
self-efficacy than kidney transplant patients who do not have a prior chronic condition.
H4: Kidney transplant patients who have a high level of health literacy will have a higher
level of self-efficacy than kidney transplant patients who have a low level of health
literacy.
3.2.2.2Aim 2
To explore the association between self-efficacy, health literacy and adherence to selfcare behaviors. The primary working hypothesis was:
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H1: Self-efficacy is a mediator between health literacy and adherence to self-care
behaviors.
The secondary working hypothesis was:
H2: Self-efficacy is a moderator of levels of health literacy on adherence to self-care
behaviors.
3.2.2.3Aim 3
To explore the association between adherence to self-care behaviors and patient safety
events. The hypotheses were:
H1: Kidney transplant patients who have a higher level of medication adherence will
have fewer patient safety events than kidney transplant patients who have a lower level of
medication adherence.
Specifically the working hypotheses for H1 were:
1. Kidney transplant patients who have a higher level of medication adherence
will be less likely to have ever experienced an episode of low blood sugar.
2. Kidney transplant patients who have a higher level of medication adherence
will be less likely to have ever experienced an episode of low blood sugar in
the last 6 months.
3. Kidney transplant patients who have a higher level of medication adherence
will be less likely to have ever experienced diarrhea from their medications.
4. Kidney transplant patients who have a higher level of medication adherence
will be less likely to have ever experienced diarrhea from their medications in
the last 6 months.
H2: Kidney transplant patients who have a higher level of adherence to self-care
behaviors will have fewer patient safety events than kidney transplant patients who have
a low level of adherence to self- care behaviors.
Specifically the working hypotheses for H2 were:
1. Kidney transplant patients who have a higher level of adherence to self-care
behaviors will be less likely to have ever experienced an episode of low blood
sugar.
2. Kidney transplant patients who have a higher level of adherence to self-care
behaviors will be less likely to have ever experienced an episode of low blood
sugar in the last 6 months.
3. Kidney transplant patients who have a higher level of adherence to self-care
behaviors will be less likely to have ever experienced diarrhea from their
medications.
4. Kidney transplant patients who have a higher level of adherence to self-care
behaviors will be less likely to have ever experienced diarrhea from their
medications in the last 6 months.
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CHAPTER 4
METHODS
A cross-sectional study was used to explore how self-efficacy and health literacy
effect adherence to self-management behaviors in kidney transplant patients and how
adherence to medication and to self-care behaviors effect the occurrence of patient safety
events. The study took place at the University of Maryland Medical Center (UMMC). It
is estimated that UMMC performs 250 kidney transplants each year and follows
approximately 3,500 kidney transplant patients. The study was approved by the
University of Maryland Institutional Review Board (protocol HP-00054901, Appendix 1)
This chapter describes the methodology of the study including sample selection, data
collection and data analyses.
4.1 Study sample

The target population for this study was kidney transplant patients who were one
to five years post-transplant and who attended UMMC for post-transplant care. Our
sampling frame was kidney transplant patients who received a kidney transplant at
UMMC from May 1, 2007 through April 30, 2012. Patients who were under the age of 18
at the time of the transplant, or who had more than one organ transplanted at the time of
the kidney transplant were excluded from this study. A simple random sampling (SRS)
scheme was used to select eligible participants. Because our study design was crosssectional and we looked at the current self-efficacy abilities, health literacy, adherence to
self-management behaviors and patient safety events of kidney transplant patients, SRS
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was the best method to select a representative sample of kidney transplants patients
whose post-operative care ranged from one year to five years after transplantation.
4.2 Sample Size Calculation
The sample size was calculated based on the number of independent variables to
test a regression equation described by Tabachnick and Fidell.66 Having identified 16
independent variables and based on α=0.05 and a β=0.20, a sample size of 178 people
was needed. Using a conservative 35% response rate, 510 surveys needed to be mailed to
eligible kidney transplant patients to reach the goal of 178 participants. This number was
based on a prior study using a similar kidney transplant population from UMMC, which
had a response rate of 50%. As of May 1, 2012, there were 1176 kidney transplant
patients who met the study eligibility criteria. There were 510 potential participants
randomly selected from the sample frame of 1116 after recruited focus group attendees
and pilot testing participants were removed.
4.3 Data Collection Methods

Data was obtained through a mailed self-administered survey and through
abstraction of clinical data from electronic medical records at UMMC.
4.3.1 Self-Administered Survey

A questionnaire was developed and administered to eligible kidney transplant
patients. The questionnaire explored kidney transplant patients’ self-efficacy, health
literacy, social support, adherence to self-care behaviors and the occurrence of patient
safety events. The investigator reviewed the literature and selected previously validated
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scales in self-efficacy, health literacy, social support and medication adherence. The
investigator developed questions on adherence to self-care behaviors and the occurrence
of patient safety events. These validated scales, the investigator-generated questions, and
demographic questions comprised the questionnaire.
A focus group interview was held with three kidney transplant patients to review
the questionnaire. The focus group interview examined the content of questions being
asked and the readability and clarity of the questionnaire as well as assisting in clarifying
investigator-generated questions. The investigator was the moderator of the focus group
interview. Two PharmD students served as note takers during the focus group interview.
The moderator started the focus group interview by applying the informed consent
process and reviewed the purpose of the focus group interview. Then the moderator used
a topic guide to conduct the focus group interview. The focus group interview was tape
recorded which allowed for review of comments made by participants. Modifications
suggested from the participants were incorporated into the questionnaire. The consent
form, focus group interview topic guide, and focus group interview invitation letter can
be found in Appendix 2-4 respectively.
The revised questionnaire was mailed to 30 kidney transplant patients selected at
random from the listing of eligible patients for pilot testing. Pilot testing participants were
asked to complete the entire questionnaire and to comment on the readability of the
questionnaire, length of time to complete and the mailing process. Information learned
from the pilot testing was used to modify the questionnaire and/or the mailing process
prior to mailing the final survey to the study sample. The final survey had a total of 65
questions. The questionnaire is located in Appendix 5.
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The final survey was mailed to a study sample of 510 kidney transplant patients.
Participants from the focus group interview and the pilot testing were not included in the
study sample. The Tailored Design Methods was followed for the mailing of the survey.67
First, an invitation letter was mailed to participants one week prior to the survey mailing
informing them they will be receiving a survey and asking them to participate in the
study by completing the survey. The survey was then mailed one week later with a letter
explaining the purpose of the study and asking them to participate in the survey. A prepaid return envelope was included to mail back the completed survey. Two weeks after
the mailing of the survey, a follow up mailing was sent to non-responders. All
instructions and questions for the survey were in a font and size large enough to read.
Appendix 6 contains the pilot letter, the invitation letter, the first mailing letter, the nonresponder letter and the refusal form.
4.3.2 Electronic Medical Records
Respondents’ immunosuppressant lab values and other clinical kidney function
lab values were abstracted from UMMC electronic medical records. Specific data
collected included BMI, immunosuppressant drug levels, and hemoglobin A1C level. An
index date was set as the date of the mailing date of the initial survey and lab values were
collected for the six months prior to the index date and up to one month post the index
date. The index date was July 29, 2013, with a date of January 29, 2013 through August
29, 2013 for collection of lab values. Under the direction of the dissertation committee, it
was determined a priori what laboratory values would be considered within normal limits
based on patient’s age, race and gender. Tables 1 and 2 list the a priori laboratory values
considered to be within normal limits.
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Table 1. A Priori Laboratory Values Deemed Within Normal Limits
Test
Recommended Range
Sources
HbA1C
7.0%-7.5% person with DM KDIGO
<6.5% person w/o DM
NIH
BMI
<35kg/m2
KDIGO
Blood Pressure
130/80
KDIGO
DM-Diabetes Mellitus; BMI-Body Max Index; KDIGO-Kidney Disease Improving Global Outcomes;
NIH-National Institutes of Health

Table 2. Immunosuppressant Lab Value Parameters for Clinical Adherence
Age
Tacrolimus
Time since Transplant
Less than 65 years old
65 or older
13-23 months
6-8ng/ml
6-8ng/ml
24 months or longer
6-8ng/ml
4-6ng/ml
Cyclosporine
12-23 months
150-200ug/ml
24 months or longer
100-150ug/ml
Sirolimus + MMF
12-23 months
8-12ng/ml
24 months or longer
6-10ng/ml
4.4 Study Variables
4.4.1 Aim 1 Variables and Measures
4.4.1.1 Dependent Variable
The dependent variable for Aim 1 was self-efficacy defined as one’s confidence
in managing their post-transplant care. Self-efficacy was assessed using the 6-item SelfEfficacy for Managing Chronic Disease scale which measures a person’s self-efficacy for
managing a chronic disease.68 The scale covers several constructs of chronic disease
management including symptom control, communication with physicians, and emotional
functioning.69 Each item is measured on a 10-point scale and the total score is divided by
six (total number of survey questions). The total mean score ranges from 1-10. A higher
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score means a higher level of self-efficacy. The Cronbach’s alpha for this scale is
0.91demonstrating excellent internal consistency reliability.
4.4.1.2 Independent Variables
The primary independent variables in Aim 1 were gender, race, having a prior
chronic condition and health literacy. Gender, race and having a prior chronic condition
measures were obtained from the transplant center and the electronic medical record.
Health Literacy was measured using a 14-item health literacy scale previously validated
in the diabetes population.70 It assesses functional, communicative and critical health
literacy. The functional health literacy sub-scale has five questions looking at problems
reading instructions from the hospital or pharmacy. The communicative health literacy
sub-scale also has five questions on whether the patient had extracted and communicated
health related information since being diagnosed with their disease. Finally the critical
health literacy sub-scale has four questions looking at how patients critically analyzed
information they have received on their disease and if they used it to make decisions. All
items were measured using a 4-point scale. Responses from each question were summed
for each sub-scale. The total score was then divided by the number of items in the subscale. The total score range for each sub-scale was 1-4. A higher score means the more
health literate a person is. The overall Cronbach’s alpha is 0.78, with each individual subscale having a Cronbach’s alpha value of 0.84 for functional health literacy, 0.77 for
communicative health literacy, and 0.65 for critical health literacy.70 Preliminary studies
using this scale in the kidney transplant population has shown Cronbach’s alpha values of
0.87 for functional health literacy, 0.88 for communicative health literacy, and 0.83 for
critical health literacy.49
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We also considered the following control variables: age, marital status, education,
social support, living status and disability status. Date of birth was provided by the
transplant center and age was calculated using the index date. Marital status, level of
education, current living status and disability status was obtained from investigator
generated questions on the survey. Social support was measured using the Medical
Outcomes Study-Social Support (MOS-SS) survey.71 The MOS-SS is an 18 item survey
on a 5-point Likert scale ranging from 1=none of the time to 5=all of the time. The MOSSS focuses on the functional aspect of social support defined as a person’s perceived
availability of social support if they need it. MOS-SS examines four dimensions of
functional social support: emotional/informational support, tangible support, positive
social interaction, and affectionate support. Each subscale is averaged and a higher score
indicates more social support. The overall Cronbach’s alpha for the MOS-SS is 0.97.71
For this study, the emotional/informational support (n=8) and tangible support (n=4)
subscales were used. The Cronbach’s alpha for the emotional/information support
subscale is 0.96 and for the tangible support subscale is 0.92.71
4.4.2 Aim 2 Variables and Measures
4.4.2.1 Dependent Variable
The dependent variable for Aim 2 was adherence to self-care behaviors.
Adherence to self-care behaviors was defined as a composite of self-reported medication
adherence, dietary adherence, laboratory surveillance, daily water intake, diet, weight and
exercise recommendations, and annual flu shot. Originally, medication adherence was
measured with the 8-item Morisky Medication Adherence Scale72 which has shown good
internal consistency with a Cronbach’s alpha of 0.83.73 The scale has also a sensitivity of
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93% indicating that it is good at identifying people who have low adherence to their
medications.72 However, when tested in our study sample the Cronbach’s alpha of the 8item Morisky Medication Adherence Scale was 0.49 denoting sub-optimal internal
consistency.74 Therefore, we re-examined the operationalization of the medication
adherence measure.
We examined first the factor loadings from the factor analysis of the 8-item
Morisky Medication Adherence Scale. Three questions from the Morisky Medication
Adherence Scale had favorable loadings suggesting that these three questions were
measuring the same construct. The three questions were: “Do you sometimes forget to
take your anti-rejection medications?”, “Over the past two weeks, were there any days
when you did not take your anti-rejection medications?” and “How often do you have
difficulty remembering to take all of your anti-rejections medications?” The Cronbach’s
alpha for these three items was 0.67 denoting a higher internal consistency than the 8item Morisky Medication Adherence Scale. These three items were therefore used as the
medication adherence component of the Adherence to Self-Care Behaviors measure. Two
of three items are yes/no questions and the last item is measured on a 5-point scale. For
the yes/no questions a “no” response was coded as a 1 and a “yes” response was coded as
a 0. For the item measured on a 5-point scale, “never” was coded as a 1 and “almost
never”, “sometimes”, “quiet often”, or “always”, were coded as a 0. A 0 to 3 scoring
range was possible. The higher the score, the more adherent patients were to their
medications.
The other components of the Adherence to Self-Care Behaviors measure were
assessed from investigator-generated questions. Six questions were developed with the
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assistance of focus group participants and captured how often a person engaged in six
self-care activities. The six activities asked about included timeliness of blood work
completion, daily water intake, diet, weight and exercise recommendations, and annual
flu shot. Each activity was measured with a 4-point scale ranging from not at all (=1) to
all of the time (=4). A composite score of adherence to self-care behaviors was formed
by summing the scores of the six self-care activities and of the three medication
adherence items. The range for the composite score of adherence to self-care behaviors
was from 6-27. A higher score represented a higher level of adherence to self-care
behaviors.
Due to limitations of self-reported data, laboratory values were abstracted to
create a second measure of adherence to self-care behaviors, which was clinically based.
The following laboratory values were abstracted: immunosuppressant drug levels for
medication adherence, BMI for weight and dietary management and the obtainment of
hemoglobin A1C levels per the post-transplant guidelines for completion of regular lab
draws on time. Unfortunately there were many missing lab values for hemoglobin A1C
and BMI. Therefore, developing a clinical measure of adherence to self-care behaviors
was not feasible for Aim 2.
4.4.2.2 Independent Variables
The primary independent variables for Aim 2 were self-efficacy to one’s
confidence in managing their post-transplant care and health literacy. These variables are
described in section 4.4.1.1. There were no covariates for this aim.
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4.4.3 Aim 3 Variables and Measures
4.4.3.1 Dependent Variable
The primary dependent variable for Aim 3 was patient safety events. Patient
safety events were examined by asking questions about the occurrence of hypoglycemia
and diarrhea since the time of the kidney transplant. Four patient safety events measures
were defined:
•

Report of hypoglycemia in the last 6 months

•

Report of hypoglycemia ever since time of transplant

•

Report of diarrhea from use of medications in the last 6 months

•

Report of diarrhea from use of medications ever since time transplant

If a patient safety event ever occurred, each patient safety event measure was coded as a
1 and if the event did not occur it was coded as a 0.
4.4.3.2 Independent Variables
The primary independent variables for Aim 3 were medication adherence (both
self-report and clinical measure) and adherence to self-care behaviors. Self-reported
measures of medication adherence and adherence to self-care behaviors are described in
section 4.4.2.1.
A previously stated in section 4.4.2.1, due to missing data, it was not possible to
create a clinical measure of adherence to self-care behaviors. But as described in 4.4.2.1,
a clinical measure of medication adherence based on immunosuppressant drug values
was developed. On the other hand, a clinical measure of medication adherence based on
immunosuppressant drug lab values was developed. To create this measure, abstracted
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outpatient lab values were first recorded. Inpatient lab values were excluded as a person
would not have control over his/her medication adherence. Then using the therapeutic
goal range provided in Table 2, each immunosuppressant drug lab value recorded for
each person was examined and coded as 1 for being adherent and 0 for not being
adherent. Based on the number of recorded lab values for each person, a medication
adherence score was created based on the proportion of lab values within range. For
example if a person had four outpatient lab values and three of those values were within
therapeutic goal range and one value was not then this person clinical medication
adherence score would be 0.75. A total of 149 respondents had at least one
immunosuppressant drug lab value.
We considered the following control variables: age, marital status, education,
social support, living status and disability status. Date of birth was provided by the
transplant center and age was calculated using the index date. Marital status, level of
education, current living status and disability status was obtained from investigator
generated questions on the survey.
4.4.3 Measurement Matrix for Study Variables
Listed below in Table 3 is the level of measurement for each variable or scale
used in the study and how each variable or scale is related to the study aims.
Table 3. Measurement Matrix
Measurement

Level of Measurement

Functional Health Literacy Scale

Interval (Score range of 1-4)

Study
Aim
1,2

Communicative Health Literacy Scale
Critical Health Literacy Scale

Interval (Score range of 1-4)
Interval (Score range of 1-4)

1,2
1,2

Self-Efficacy for Managing Chronic
Disease

Interval (Score range of 1-10)

1,2
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Table 3 Continued
Measurement

Level of Measurement

MOS Social Support Survey
3-Item Medication Adherence Scale
Self-Report Adherence to Self-Care
Behaviors
Self-Report Adherence to Self-Care
Behaviors
Adherence to Immunosuppressant Drugs
based on Laboratory Values
Self-Report of Hypoglycemia, Last 6
months
Self-Report of Hypoglycemia, Ever
Self-Report of Diarrhea, Last 6 months
Self-Report of Diarrhea, Ever
Demographics-Current Age
Demographics-Type of Transplantation
Demographic-Age at time of
transplantation
Demographics-Time in months since
transplantation
Demographics-Gender
Demographics-Race
Demographics-Education Level

Interval (Score range of 1-5)
Interval (Score range of 0-3)
Interval (Score range 6-27)

Study
Aim
1,3
2,3
2

Nominal (High or Low)

3

Nominal (Adherent or Non-Adherent)

3

Nominal (Yes or No)

3

Nominal (Yes or No)
Nominal (Yes or No)
Nominal (Yes or No)
Interval
Nominal (Living or Deceased)
Interval

3
3
3
1,3
1,3
1,3

Interval

1,3

Nominal (Male or Female)
Nominal (White, African American, Other)
Nominal (High School Graduate or less, College
Graduate or some college, Graduate School)
Nominal (Single, Married, Widowed)
Nominal (Alone or Not Alone)
Nominal (Yes or No)
Nominal (Yes or No)

1,3
1,3
1,3

Demographics-Marital Status
Demographics-Living Status
Demographics- Prior history of Diabetes
Demographics-Prior history of
Hypertension

1,3
1,3
1
1

4.5 Data Management
All data were entered into a password-protected excel file. A codebook was
developed to assist with imputation of the data. After all the data were coded and entered,
100% of the surveys received were reentered to verify accuracy of entry. Descriptive
statistics were run to look for missing values and outliers. For items that were missing in
less than 10% of responses on a given question, data were coded as “99” and removed
from final analysis and the “n” for each question was adjusted for this. For values that
were missing in more than 10% of responses the observations were dropped.
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4.6 Analytic Plan
Psychometric properties were evaluated for the following scales: health literacy,
Morisky medication adherence scale, 3-item medication adherence measure derived from
the Morisky scale, Self-Efficacy for Managing Chronic Disease scale and MOS-SS
survey. Specifically Cronbach’s alpha and Principal Components Analysis (PCA) were
conducted. The PCA examined the number of potential factors for the health literacy,
Morisky medication adherence, self-efficacy and MOS-SS scales. Examination of the
scree plot and the number of eigenvalues from the Kaiser-Guttman table was used to
determine the number of factors for each scale.
Also differences between responders and non-responders were examined. Chisquare tests were computed to determine if there were differences between responders
and non-responders by gender, race, type of transplant and time since transplant.
Statistical analysis was performed using SAS version 9.2 with a level of statistical
significance set at p<0.05.
4.6.1 Analytic Plan for Aim 1
In Aim 1 we described variations of self-efficacy by individual characteristics of
kidney transplant patients. The hypotheses for Aim 1 were:
H1: Female kidney transplant patients have a higher level of self-efficacy than male
kidney transplant patients.
H2: Caucasian kidney transplant patients have a higher level of self-efficacy than
African-American kidney transplant patients.
H3: Kidney transplant patients who have a prior chronic condition have a higher level of
self-efficacy than kidney transplant patients who do not have a prior chronic condition.
H4: Kidney transplant patients who have a high level of health literacy will have a higher
level of self-efficacy than kidney transplant patients who have a low level of health
literacy.
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The dependent variable for the analysis was self-efficacy. The independent variables
were individual characteristics of the kidney transplant patients including gender, race,
history of prior chronic condition and health literacy. Frequency counts were generated
for all variables from the survey to examine the data distribution and identify outliers. Bivariate analyses were conducted to examine any association between self-efficacy and
individual characteristics of kidney transplant patients using Spearman rank correlation
coefficient and chi-square tests. Finally, based on the distribution of the self-efficacy
data, linear regression analysis was conducted to test the hypotheses under Aim 1. Those
values that were found to be statistically significant from the bi-variate analysis and age,
gender and race variables were included in the final linear regression model. The
regression equation was: Y= β0+β1 X1+ β2 X2+ β3 X3+ β4 X4+ β5 X5 +β6Xi=1-6+εi, where
Y= Self-Efficacy
X1=Gender
X2= Race
X3=Health Literacy
X4=Diabetes
X5=Hypertension
X6= Covariates (age, marital status, living status, work situation,
tangible support and emotional support)
i=1-6
εi= Error Term
Continuous variables used for the final linear regression model were self-efficacy, health
literacy, age, tangible support and emotional support. Categorical variables used for the
final linear regression model were diabetes, hypertension, gender, race, marital status,
living status and work situation.
4.6.2 Analytic Plan for Aim 2
The goal of Aim 2 was to explore the association between self-efficacy, health
literacy and adherence to self-care behaviors. The hypotheses for Aim 2 were:
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H1: Self-efficacy is a mediator between health literacy and adherence to self-care
behaviors.
The secondary working hypothesis was:
H2: Self-efficacy is a moderator of levels of health literacy on adherence to self-care
behaviors.
4.6.2.1 Mediation
The dependent variable for the analysis was adherence to self-care behaviors. The
independent variables were self-efficacy and health literacy. The analysis was completed
using Baron and Kenny’s mediator/moderator model to test the working hypotheses.
According to Baron and Kenny,53 a mediator is a variable that explains a relationship
between the independent and dependent variable. We examined if there was a direct
effect of health literacy on adherence to self-care behaviors or if the effect of health
literacy on adherence to self-care behaviors went through self-efficacy as seen in Figure
2.
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4.6.2.2 Moderation
A moderator is a variable that affects the direction and/or strength of the relation
between independent and dependent variables.53 A moderator can be considered an
interaction of a third variable between the independent and dependent variables. We
examined whether self-efficacy (the moderator) formed an interaction with health
literacy, and if this interaction strengthened the effect of health literacy on adherence to
self-care behaviors as seen in Figure 3.

4.6.2.3 Testing of Aim 2
The testing of Aim 2 happened in two steps. First, H1: Self-efficacy is a mediator
between health literacy and adherence to self-care behaviors was tested for using the
Baron and Kenny method. This method tests each pathway indicated in Figure 2 through
three regression equations. The regression equations test the following pathways:
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Pathway 1.The effect of health literacy on self-efficacy, Pathway 2. The effect of selfefficacy on adherence to self-care behaviors when health literacy is controlled for, and
Pathway 3, the direct effect (c’) of health literacy on adherence to self-care behaviors. A
total mediation effect is present when pathways 1 and 2 are controlled for and the relation
between health literacy and adherence to self-care behaviors (pathway 3) is no longer
significant. The mediation regression equations used were:
1. M= β02+β1 X1+ ε2
2. Y= β03+β1 X1+ β2 M2+ ε3
3. Y= β01+β1 X1+ε1, where
Y= Adherence to Self-Care Behaviors
X1= Health Literacy
M= Self-Efficacy
εi= Error Term
Based on the distribution of the product method, confidence intervals were
calculated using the estimate of the effect of the presence of mediation and the standard
error. The RMediation method was used to calculate the confidence intervals. 75-77 Figure
4, shows what variables were needed to create the confidence intervals and the equations
used.
If Baron and Kenny’s method showed that total mediation was present, then the
primary hypothesis (H1) was accepted and the secondary hypothesis (H2) was rejected. If
Baron and Kenny’s method did not showed mediation, then the primary hypothesis (H1)
was rejected and the secondary hypothesis (H2) was tested to see if moderation was
present.
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Figure 4. Variables to Create Confidence Intervals

Confidence Interval Equation77,78
𝒂′ 𝒃′ ± 𝒛𝟏−𝒘/𝟐 ∗ 𝝈𝒂′𝒃′

2
2
Where, 𝜎𝑎′ 𝑏′ = �𝑎′2 𝜎𝑏′
+ 𝑏′2 𝜎𝑎′
and Z= 1.96

We also tested for the presence of partial mediation occurring.79-81 Partial
mediation is present if there is a direct effect of health literacy on adherence to self-care
behaviors and an indirect effect through self-efficacy. If Baron and Kenny’s method only
showed the presence of partial mediation then the primary hypothesis (H1) was accepted
and moderation was tested for through the secondary hypothesis (H2).
Moderation testing tested each pathway as shown in Figure 3. If the pathway of
the interaction of self-efficacy and health literacy was statistically significant then the
secondary hypothesis of Aim 3 (H2) “Self-efficacy is a moderator of health literacy on
adherence to self-care behaviors” was accepted. The moderator regression (where
‘M’now represent ‘moderator’) equation was
Y= β0+β1 X1+ β2 M+ β3 XM+εi, where
Y= Adherence to Self-Care Behaviors
X1= Health Literacy
M= Self-Efficacy
XM= Interaction between Health Literacy and Self-Efficacy
εi= Error Term
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4.6.3 Analytic Plan for Aim 3
The goal of Aim 3 was to explore 1) the association between medication
adherence (self-report and clinical measure) and patient safety events and 2) the
association between adherence to self-care behaviors and patient safety events. The
hypotheses for Aim 3 were:
H1: Kidney transplant patients who have a higher level of medication adherence will
have fewer patient safety events than kidney transplant patients who have a lower level of
medication adherence. Because there were four measures of patient safety events, the
following hypotheses were tested.
1. Kidney transplant patients who have a higher level of medication adherence
will be less likely to have ever experienced an episode of low blood sugar.
2. Kidney transplant patients who have a higher level of medication adherence
will be less likely to have ever experienced an episode of low blood sugar in
the last 6 months.
3. Kidney transplant patients who have a higher level of medication adherence
will be less likely to have ever experienced diarrhea from their medications.
4. Kidney transplant patients who have a higher level of medication adherence
will be less likely to have ever experienced diarrhea from their medications in
the last 6 months.

H2: Kidney transplant patients who have a higher level of adherence to self-care
behaviors will have fewer patient safety events than kidney transplant patients who have
a low level of adherence to self- care behaviors. Because there were four measures of
patient safety events, the following hypotheses were tested.
1. Kidney transplant patients who have a higher level of adherence to self-care
behaviors will be less likely to have ever experienced an episode of low blood
sugar.
2. Kidney transplant patients who have a higher level of adherence to self-care
behaviors will be less likely to have ever experienced an episode of low blood
sugar in the last 6 months.
3. Kidney transplant patients who have a higher level of adherence to self-care
behaviors will be less likely to have ever experienced diarrhea from their
medications.
4. Kidney transplant patients who have a higher level of adherence to self-care
behaviors will be less likely to have ever experienced diarrhea from their
medications in the last 6 months.
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The dependent variables for the analysis were each patient safety event (total of 4
events) as defined in section 4.4.3. The independent variable for H1 was medication
adherence (self-reported measure and measure based on clinical values) and for H2 was
adherence to self-care behaviors (self-reported measure). Frequency counts were run on
all variables to examine the data distribution and potential outliers. Bi-variate analyses
were conducted to examine any association between individual patient safety events and
both medication adherence and adherence to self-care behaviors using Pearson
correlation coefficient and the chi-square test. Finally, based on the distribution of the
patient safety events data, logistic regression analysis was conducted to test the working
hypotheses under Aim 3. Those values that were found to be statistically significant from
the bi-variate analysis and age, gender and race variables were included in the final
logistic regression models.
The final logistic regression equations for the eight (four for self-reported
measure or four for the measure based on clinical lab values) regression models of H1
were:
𝑝

ln 1−𝑝 = β0+β1 X1+ ∑i=1-6 βi Xi, where

p= Probability of Experiencing a Patient Safety Event
X1=Medication Adherence (self-reported measure and measure based on clinical lab
values)
Xi where i=1-6= Other Covariates (including age, gender, race, education,
disability status, social support)

The final logistic regression equations for the four regression models for H2 were:
𝑝

ln 1−𝑝 = β0+β1 X1+∑i=1-6 βi Xi where
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p= Probability of Experiencing a Patient Safety Event
X1=Adherence to Self-Care Behaviors
Xi where i=1-6= Other Covariates (including age, gender, race, education,
disability status, social support)
4.7 Regression Diagnostics and Model Fit

Regression diagnostics were used to test the assumptions of linear regression that
was used in Aim 1. The assumptions of linear regression tested for were: 1) no outliers
influencing the data, 2) normality of residuals, 3) homoscedasticity, and 4) no
multicollinearity. It is assumed that a linear regression model will not have outliers that
will influence the outcome, have a normal distribution, the variance of errors will be the
same, and predictors will not be correlated with one another. How each assumption was
tested is listed below. Appendix 7 shows the output from regression diagnostic testing.
Outliers: Detection of outliers used both graphical and statistical methods. Stem and leaf
plots and box plots were used graphically to examine if outliers existed. Influence of
potential outliers was tested using leverage and Cook’s distance. Leverage looks at the
influence the outlier as on the regression coefficients. Cook’s distance processes the
change in regression coefficients when cases are deleted. A case with a value larger than
1.00 suggest that the case is an outlier.66 Outliers were removed from the data set if they
were identified by both leverage and Cook’s distance tests. Nine multivariate outliers
were identified through leverage testing and ten multivariate outliers were identified
through Cook’s distance test.
Normality of Residuals: Examination of normality used both graphical and statistical
methods. A probability plot was used to examine normality. Probability plot is a plot that
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graphs the actual value against the predicted value if a variable is normally distributed.
Shapiro-Wilk test was used to test for normality. The Shapiro-Wilk test assumes that the
distribution is normal. If the p-value is not significant then the data do not provide
evidence of non-normality.82 The Shapiro-Wilk test showed that the residuals were not
normally distributed. This can be attributed to the negative skewness of the data. A
square data transformation of the dependent variable in Aim 1 was done to correct for the
skewness of the variable. A linear regression model was fit after the correction for
skewness and it was found to produce the same results as the linear regression model fit
without the correction for skewness. Therefore, results from the untransformed
dependent variable were used.
Homoscedasticity: Testing for homoscedasticity was conducted through graphical and
statistical methods. Graphically, residuals vs. predicted values plot was produced. If
homoscedasticity is present then there should be no pattern when the residuals and
predicted values are plotted. For the statistical method, the White test was used to test the
assumption that the variance of the residuals can be assumed to be homogenous. If the
White test shows non-significance then the residuals are homogenous. 82
Homoscedasticity was present based on the White test.
Multicollinearity: To examine the presence of multicollinearity, two statistical tests
were conducted. The first test conducted was the variance inflation factor (VIF) that
creates an index on the amount of variance present for each regression coefficient based
on a situation when the independent variables are uncorrelated83. A higher VIF suggests
that multicollinearity is present. The second statistical test conducted was a tolerance test.
Tolerance is the reciprocal of VIF. Tolerance examines the variance of each predictor to
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the other independent variables 83. A VIF value over 10 and/or a tolerance value less than
0.1 suggests that multicollinearity is present. 82,83 There was no multicollinerity in the
final regression model.
Model Fit: When linear regression modeling occurred, R2 was examined to determine if
the linear model fit based on the predictors in the model. When logistic regression
modeling occurred, the Hosmer and Lemeshow goodness of fit was examined to
determine if the logistic model fit based on the parameters of the model.
4.8 Data Distribution and Transformation
Data transformation occurred when normal distribution assumptions were not met
or when cell size for categorical data was small. To examine normality in the continuous
variables three methods were used: graphing of variable, skewness and kurtosis.
Graphically, a bell shaped curve should be present if the data have a normal distribution.
Skewness is based on the symmetry of the data. In a normal distribution, skewness should
be at zero. If skewness is present, the mean of the variable is not at the center of the
distribution. There are two types of skewness: positive or negative. In positively skewed
data, the data points are heavily distributed to the left of center. In negatively skewed
data, the data pointes are heavily distributed to the right of center. Kurtosis is based on
the peakness of the data. As with skewness, in a normal distribution kurtosis should be at
zero. Kurtosis based on the data can also be positive or negative. Positive kurtosis means
the distribution is peaked with short tails. Negative kurtosis means the distribution is flat.
83

Appendix 7 shows the distribution of all continuous variables used in this study.
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Prior to data analysis certain variables were transformed. Race was categorized
into two groups African-American and Caucasians. There were only five observations
that were neither African-Americans nor Caucasian. These five observations were put in
to the Caucasian category due to small cell size. Education was categorized into three
groups, less than high school and some high school, high school graduate and some
college, college graduate and beyond. Marital status was categorized into two groups,
married and not married. Current work status was categorized into two groups, persons
on disability and non-disability status. Current living situation was categorized into two
groups, living with someone and living alone. Time since transplant was categorized into
five groups: 13 to 24 months, 25 to 36 months, 37 to 48 months, 49 to 60 months, and 61
to 72 months.
When logistic regression was used, certain continuous variables were categorized.
These variables were dichotomized into two groups high or low. The determination of
high and low groups was based on frequency distribution of each variable. For selfefficacy, medication adherence, emotional support, tangible support, functional health
literacy, communicative health literacy and critical health literacy the cut off was
determined using the median value of the variable. Adherence to self-care behaviors cut
off was determined based on the third quartile.
For the variable self-efficacy, persons who had a score of 8.3 or higher were
classified as having high self-efficacy. Low self-efficacy was classified as having a score
of less than 8.3. For the measure of self-reported medication adherence, persons who had
a score of 3 were deemed to have high medication adherence. Those who had a selfreported medication adherence score of less than 3 were considered to have low
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medication adherence. Adherence to self-care behaviors was seen as high for persons
who scored 24 or higher. Participants with low adherence to self-care behaviors had a
score of less than 24. Emotional support was considered high when a person had a mean
score of 4.3 or higher. Participants with low emotional support had a score of less than
4.3. Tangible support was considered high when a person had a score of 4.6 or higher. A
person with low tangible support had a score of less than 4.6. Functional health literacy
was seen as high when a person’s score was 3.0 or higher. Low functional health literacy
was seen when a person’s score was less than 3.0. Both communicative health literacy
and critical health literacy were seen as high when a person’s score was 3.3 or higher.
Low communicative health literacy and low critical health literacy were seen when a
person’s score was less than 3.3.
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CHAPTER FIVE
RESULTS
This chapter provides the results for each study aim. Also, this chapter includes a
description of the study population and the psychometric properties of the scales used in
the study.
5.1 Description of the Study Population

A survey was mailed to 510 randomly selected kidney transplant patients who
were one to five years post-transplant. Of the 510 patients who were mailed a survey, 75
people were excluded due to being deceased, having a transplant at another transplant
center, currently being on dialysis or having surveys returned to sender. Figure 5
describes the flow of survey responses.
Figure 5. Flow of Survey Responses

A total of 182 surveys were returned completed, representing a 42% participation rate.
The mean age of respondents was 59.5 (+/-12.1) years. Sixty-one percent of respondents
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were male and a majority were Caucasian (59.1%). Most respondents lived with their
husband, wife, or partner (73.6%) and most had graduated from high school and/or had
some college education (52.2%). Table 4 shows the socio-demographics of the survey
respondents.
Table 4. Socio-demographics of Survey Respondents (n=182)
n, (%)
Unless otherwise specified

Characteristics

Age, years
Mean (±SD)
Gender
Male
Female
Race+
African American
Caucasian
Other
Living Status
Living Alone
Living with husband, wife, or partner
Living with Children
Living with relatives
Education
Less than high school and/or some high school
High school graduate and /or some college
College degree and/or graduate degree
Self- Efficacy
Mean Score (±SD)
Functional Health Literacy
Mean Score (±SD)
Communicative Health Literacy
Mean Score (±SD)
Critical Health Literacy
Mean Score (±SD)
+
n=176
Self-Efficacy Score Range: 1=Not Confident at All to 10=Totally Confident
Health Literacy Score Range: 1=Low Literacy Level to 4=Higher Literacy Level

59.5 (±12.1)
111 (61.0)
71 (39.0)
67 (38.1)
104 (59.1)
5 (2.8)
30 (16.5)
134 (73.6)
8 (4.4)
9 (5.0)
11 (6.0)
95 (52.2)
76 (41.8)
7.9 (±2.0)
2.9 (±0.8)
3.4 (±0.6)
3.3 (±0.6)

The time since having their kidney transplant was 38.0 (+/- 18.1) months. A
majority of respondents received a deceased donor kidney (65.6%) and almost all
respondents had hypertension at the time of their transplant (95.0%). Only 36.1% of
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respondents had diabetes at the time of their transplant. Table 5 shows the clinical
characteristics of the survey respondents.
Table 5. Clinical Characteristics of Survey Respondents (n=182)
n, (%)
Unless otherwise specified

Characteristics
Time Since Transplant
Mean Months (±SD)
13-24 months
25-36 months
37-48 months
49-60 months
61-72 months
Type of Transplant^
Deceased Donor
Living Donor
Prior Chronic Condition at Time of Transplant#
Hypertension
Diabetes
Adherence to Immunosuppressants (Clinical Lab Values)+
Mean (±SD)
High (≥ 0.80)
Low (< 0.80)
Adherence to Self-Care Behaviors (Self-Report)
Mean (±SD)
High (≥ 24)
Low (<24)
Medication Adherence Self-Report
Mean (±SD)
High (=3)
Low (<3)
^
n=180
#
n=180
+
n=149

38.0 (±18.1)
44 (24.2)
47 (25.8)
27 (14.8)
33 (18.1)
31 (17.0)
118 (65.6)
62 (34.4)
171 (95.0)
65 (36.1)
0.61 (±0.4)
58 (38.9)
91(61.1)
22.15 (±3.2)
67 (36.8)
115 (63.2)
2.19 (±1.0)
97 (53.3)
85 (46.7)

5.1.1 Survey Non-Responders
Two hundred and fifty-three people did not respond to the survey. The mean age
of non-responders was 54.1 (+/-13.2) years. A majority of non-responders were male
(63.6%) and African American (52.2%). Most received a deceased donor kidney
transplant (71.1%) and the mean time since their transplant was 40.3 (+/-17.) months.
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We compared survey responders and to survey non-responders on sociodemographic and clinical characteristics (See Table 6). Responders and non-responders
differ by race (χ2=10.28, p=0.006, df=2) and age (t=-4.29, p=<0.0001, df=433). There
was a higher proportion of African American among non-responders (52.2%) compared
to responders (38.1%). There was a difference in mean age between responders
(59.5±12.1) and non-responders (54.1±13.2), with non-responders being younger then
responders.
Table 6. Characteristics of Survey Responders (n=182) and Non-Responders
(n=253)
Characteristics

Responders
n=182
n, (%)
unless otherwise
specified

Non-Responders
n=253
n, (%)unless
otherwise specified

p

Age, years Mean (±SD)
59.5 (±12.1)
Gender
Male
111 (61.0)
Female
71 (39.0)
+
Race
African American
67 (38.1)
Caucasian
104 (59.1)
Other
5 (2.8)
^
Type of Transplant
Deceased Donor
118 (65.6)
Living Donor
62 (34.4)
Time Since Transplant in
38.8 (±18.1)
Months
Mean Score (±SD)
13-24 months
44 (24.2)
25-36 months
47 (25.8)
37-48 months
27 (14.8)
49-60 months
33 (18.1)
61-72 months
31 (17.0)
*p≤0.05
+
Responders n=176, Non-Responders n=247
^
Responders n=180, Non-Responders n=232

54.1 (±13.2)

<0.0001*
0.57
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161 (63.6)
92 (36.4)
0.006*
129 (52.2)
107 (43.3)
11 (4.5)
0.23
165 (71.1)
67 (28.9)
40.3 (±17.8)

59 (23.3)
51 (20.2)
45 (17.8)
52 (20.6)
46 (18.2)

0.37

0.65

5.2 Psychometric Properties of Survey Scales
The psychometric properties of scales used in this study were assessed. The SelfEfficacy for Managing Chronic Disease 6-item Scale had a Cronbach’s alpha of 0.92 and
the PCA showed one factor was present in the scale. The health literacy scale had an
overall Cronbach’s alpha of 0.84. The PCA showed a three factor structure. The
functional health literacy subscale had a Cronbach’s alpha of 0.86, communicative health
literacy had a Cronbach’s alpha of 0.80 and critical health literacy had a Cronbach’s
alpha of 0.70.The MOS-SS survey PCA showed that two factors were present. The
Cronbach’s alpha for the emotional support scale was 0.96 and the Cronbach’s alpha for
the tangible support scale was 0.95. The Morisky Medication Adherence Scale had a
Cronbach’s alpha of 0.49 and, as discussed in the methods chapter, was replaced with a
3-item Medication Adherence measure that demonstrated a better internal consistency
(Cronbach’s alpha = 0.67 ) and one factor was identified on the PCA. Factor loadings of
each scale are presented in Appendix 8.
5.3 Results from Aim 1
The goal of Aim 1 was to describe variations of self-efficacy based on individual
characteristics in kidney transplant patients. The hypotheses for Aim 1 were:
H1: Female kidney transplant patients have a higher level of self-efficacy than male
kidney transplant patients.
H2: Caucasian kidney transplant patients have a higher level of self-efficacy than
African-American kidney transplant patients.
H3: Kidney transplant patients who have a prior chronic condition have a higher level of
self-efficacy than kidney transplant patients who do not have a prior chronic condition.
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H4: Kidney transplant patients who have a high level of health literacy will have a higher
level of self-efficacy than kidney transplant patients who have a low level of health
literacy.
As shown in Table 7, individual characteristics and covariates of kidney
transplant patients that positively correlated with self-efficacy were functional health
literacy, communicative health literacy, marital status, tangible support, and emotional
support Race and disability status were negatively correlated with self-efficacy. A full
correlation matrix can be found in Appendix 9.
Table 7. Correlations Between Self-Efficacy and Kidney Transplant Patient
Individual Characteristics (Spearman Rho Coefficients)
Self-Efficacy
p-value
Gender

0.02

0.80

Race

-0.27

<0.01*

Hypertension

0.02

0.74

Diabetes

-0.07

0.32

Functional Health Literacy

0.33

<0.01*

Communicative Health Literacy

0.20

<0.01*

Critical Health Literacy

0.15

0.05*

Age

0.13

0.07

Marital Status

0.23

<0.01*

Education

0.13

0.07

Tangible Support

0.33

<0.01*

Emotional Support

0.42

<0.01*

Living Status

0.17

0.23

Disability Status

-0.35

<0.01*

*Statistically Significant
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The multivariate linear regression analysis revealed that African Americans had a
0.61 lower self-efficacy mean score than Caucasians. A one point increase in functional
health literacy was associated with a 0.72 increase of self-efficacy mean score. It was also
found that kidney transplant patients on disability status had a 0.77 lower self-efficacy
mean score than kidney transplant patients not on disability. In addition, a one point
increase in emotional support was associated with a 0.65 increase of self-efficacy mean
score. Table 8 lists the results from the multivariate linear regression.
Table 8. Multivariate Linear Regression of Kidney Transplant Patient Individual
Characteristics on Self-Efficacy (Number of Observations n=171)
Model
Regression
Standard Errors p-value
Coefficient (β)
(SE)
Intercept
1.69
1.04
0.20
Gender (male)

-0.12

-0.11

0.65

Race (African American)

-0.61*

0.26

0.03

Hypertension

0.80

0.57

0.16

Diabetes

-0.29

0.27

0.28

Functional Health Literacy

0.72*

0.17

<0.01

Communicative Health Literacy

0.39

0.27

0.14

Critical Health Literacy

-0.03

0.24

0.90

Age (in year)

<0.01

0.01

0.96

Marital Status (married)

0.32

0.41

0.43

Living Status (live with someone)

0.15

0.53

0.78

-0.77*

0.30

0.01

Tangible Support

0.14

0.18

0.44

Emotional Support

0.65*

0.17

<0.01

Disability Status (disability)

*Statistically Significant
R2=0.3924
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5.4 Results from Aim 2
The goal of Aim 2 was to explore the association between self-efficacy, health
literacy and adherence to self-care behaviors. Specifically, we examined if self-efficacy
had a mediation effect on health literacy and adherence to self-care behaviors or if selfefficacy had a moderation effect on health literacy and adherence to self-care behaviors.
5.4.1 Mediation Testing
Mediation effects between health literacy and self-efficacy on adherence to self-care
behaviors were tested for using each individual type of health literacy (functional,
communicative and critical). The following hypotheses were tested:
H1a: Self-efficacy is a mediator between functional health literacy and adherence to selfcare behaviors
H1b: Self-efficacy is a mediator between communicative health literacy and adherence to
self-care behaviors
H1c: Self-efficacy is a mediator between critical health literacy and adherence to selfcare behaviors
Functional Health Literacy
The mediation analysis revealed that there was a direct effect of functional health
literacy on adherence to self-care behaviors (β=0.76, p=0.01). An association was seen
when self-efficacy was regressed on functional health literacy (β=0.66, p ≤0.01). There
was also an association when adherence to self-care behaviors was regressed on selfefficacy with functional health literacy controlled for (β=0.49, p ≤0.01). The effect of
functional health literacy on adherence to self-care behaviors was reduced when selfefficacy was added to the model. Based on the results, self-efficacy was a partial
mediator of functional health literacy on adherence to self-care behaviors (Figure 6). The
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mediated effect with confidence interval was 0.32 ± 0.11-0.60. Complete mediation
would have been present if functional health literacy would no longer have had an effect
when self-efficacy was added to the model.
Figure 6. Functional Health Literacy Mediation Model

Communicative Health Literacy
The mediation analysis revealed that there was a direct effect of communicative
health literacy on adherence to self-care behaviors (β=0.41, p=0.01). An association was
seen when self-efficacy was regressed on communicative health literacy (β=0.79,
p≤0.01). There was also an association when adherence to self-care behaviors was
regressed on self-efficacy with communicative health literacy being controlled for
(β=0.47, p ≤0.01). Because the association between communicative health literacy and
adherence to self-care behaviors was reduced when self-efficacy was added to the model,
self-efficacy was a partial mediator of communicative health literacy on adherence to
self-care behaviors (Figure 7). The mediated effect with confidence interval was 0.37 ±
0.11-0.71.
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Figure 7. Communicative Health Literacy Mediation Model

Critical Health Literacy
The mediation analysis revealed that there was a direct effect of critical health
literacy on adherence to self-care behaviors (β=0.77, p=0.04). There was not an
association when self-efficacy was regressed on critical health literacy (β=0.30, p=0.20).
An association was seen when adherence to self-care behaviors was regressed on selfefficacy with critical health literacy being controlled for (β=0.51, p ≤0.01). Self-efficacy
was not a mediator of critical health literacy on adherence to self-care behaviors since an
indirect effect was not seen when self-efficacy was regressed on critical health literacy
(Figure 8).
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Figure 8. Critical Health Literacy Mediation Model

5.4.4 Test of Moderation
Moderations effects between health literacy and self-efficacy on adherence to
self-care behaviors were tested for using each individual type of health literacy
(functional, communicative and critical). The following hypotheses were tested:
H2a: Self-efficacy is a moderator of functional health literacy on adherence to self-care
behaviors
H2b: Self-efficacy is a moderator of communicative health literacy on adherence to selfcare behaviors
H2c: Self-efficacy is a moderator of critical health literacy on adherence to self-care
behaviors
No moderation effects were found between functional, communicative or critical
health literacy and self-efficacy on adherence to self-care behaviors. Table 9 shows the β
coefficients for moderation testing.
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Table 9. Testing of Self-Efficacy as a Moderator of the effect of Health Literacy on
Adherence to Self-Care Behaviors
Model

Coefficient
β (SE)

p-value

Functional Health Literacy
Functional Health Literacy
Self-Efficacy
Functional Health Literacy x Self-Efficacy

-0.03 (1.22)
0.30 (0.47)
0.06 (0.15)

0.98
0.52
0.69

Communicative Health Literacy
Communicative Health Literacy
Self-Efficacy
Communicative Health Literacy x Self-Efficacy

-0.67 (1.37)
-0.24 (0.60)
0.22 (0.18)

0.62
0.69
0.23

Critical Health Literacy
Critical Health Literacy
Self-Efficacy
Critical Health Literacy x Self-Efficacy

1.86 (1.36)
1.04 (0.57)
-0.16 (0.17)

0.17
0.07
0.34

R2
0.12

0.14

0.13

In summary, self-efficacy was a partial mediator of functional health literacy and
communicative health literacy on adherence to self-care behaviors. Self-efficacy was not
a moderator of health literacy on adherence to self-care behaviors.
5.5 Results from Aim 3
The goal of Aim 3 was to explore 1) the association between medication
adherence (self-report and clinical measure) and patient safety events and 2) the
association between adherence to self-care behaviors and patient safety events.
5.5.1 Medication Adherence and Patient Safety Events
In the following we present the results for the self-reported measure of medication
adherence and for the clinical measure of medication adherence.
H1a: Kidney transplant patients who have a higher level of medication adherence will be
less likely to have ever experienced an episode of low blood sugar.

62

Self-Reported Medication Adherence
The bivariate analysis showed that there was no difference between kidney
transplant patients with high or low self-reported medication adherence (self-report) and
ever having an episode of low blood sugar. On the other hand there was a difference
between African Americans who ever had an episode of low blood sugar compared to
Caucasians (48.5% vs. 26.2%, respectively, χ2=8.97, p≤0.01). Kidney transplant patients
with less than a high school education reported more often ever having low blood sugar
compared to kidney transplant patients with high school graduate/some college or
patients with at least a college degree (63.6% vs. 37.2% vs. 25.7%, χ2=7.02, p=0.03).
Kidney transplant patients who were on disability reported more often ever experiencing
low blood sugar episodes compared to patients not on disability (47.2% vs. 28.8%,
χ2=5.58, p=0.01). All results from the bivariate analysis can be found in Appendix 10.
The results of the logistic regression revealed that self-reported medication
adherence was not statistically associated with ever having an episode of low blood
sugar. On the other hand, the results from the logistic regression did reveal that African
Americans had higher odds of ever having an episode of low blood sugar than Caucasians
and other races (OR=2.34, CI:1.16, 4.70). Logistic regression results can be found in
Table 10.
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Table 10. Logistic Regression Model Assessing Association of Self-Reported
Medication Adherence with Ever Having an Episode of Low Blood Sugar
Variable (Reference Group)
OR
(95% CI)
High Self-Reported Medication
1.56 (0.78, 3.10)
Adherence (Low)
Age
1.02 (0.99, 1.05)
Male (Female)
1.02 (0.51, 2.03)
African American (Caucasian and other)
2.34 (1.16, 4.70)*
Education
Less than high school (High school
2.50 (0.64, 9.83)
graduate/some college)
College graduate and beyond (High
0.78 (0.38, 1.61)
school graduate/some college
On disability status (Not on disability)
2.00 (0.89, 4.49)
Numbers of Observations Read 182
Number of Observations Used 172
Homer-Lemeshow Goodness of Fit Test Chi-Square 10.23, df 8, p=0.25
*p≤ 0.05

Clinical Measure of Medication Adherence
The bivariate analysis showed that there was no correlation between the clinical
medication adherence score and ever having an episode of low blood sugar. The results
of the logistic regression revealed that clinical medication adherence was not statistically
associated with ever having an episode of low blood sugar. Among the covariates, the
results from the logistic regression did reveal that African Americans had higher odds of
ever having an episode of low blood sugar than Caucasians and other races (OR=2.34,
CI:1.77, 5.13). Logistic regression results can be found in Table 11.
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Table 11. Logistic Regression Model Assessing Association of Clinical Measure of
Medication Adherence with Ever Having an Episode of Low Blood Sugar
Variable (Reference Group)
OR
(95% CI)
Clinical Medication Adherence
2.68 (0.79, 9.06)
Age
1.01 (0.97, 1.04)
Male (Female)
0.74 (0.34, 1.63)
African American (Caucasian and other)
2.34 (1.07, 5.13)*
Education
Less than high school (High school
3.11 (0.65, 14.91)
graduate/some college)
College graduate and beyond (High
0.91 (0.39, 2.14)
school graduate/some college
On disability status (Not on disability)
2.24 (0.89, 9.06)
Numbers of Observations Read 182
Number of Observations Used 142
Homer-Lemeshow Goodness of Fit Test Chi-Square 16.32, df 8, p=0.04
*p≤ 0.05

H1b: Kidney transplant patients who have a higher level of medication adherence will be
less likely to have ever experienced an episode of low blood sugar in the last 6 months.
Self-Reported Medication Adherence
The bivariate analysis showed that there was no difference between kidney
transplant patients with high or low self-reported medication adherence and having an
episode of low blood sugar in the last 6 months. On the other hand more African
Americans had an episode of low blood sugar in the last 6 months compared to
Caucasians (40.3% vs. 22.4%, χ2=6.35, p≤0.01). All bivariate results can be found in
Appendix 11.
The results of the logistic regression revealed that self-reported medication
adherence was not statistically associated with having an episode of low blood sugar in
the last 6 months. On the other hand, for each additional year of age there was a 4%
increase in the odds (OR=1.04, CI: 1.01, 1.07) of having an episode of low blood sugar in
the last 6 months. Furthermore, African Americans had higher odds of having an episode
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of low blood sugar in the last 6 months than Caucasians and other races (OR=2.86, CI:
1.40, 5.83). The logistic regression model results can be found in Table 12.
Table 12. Logistic Regression Model Assessing Association of Self-Reported
Medication Adherence with Ever Having an Episode of Low Blood Sugar in Last 6
Months
Variable (Reference Group)
OR
(95% CI)
High Medication Adherence ( Low)
1.29 (0.64, 2.59)
Age
1.04 (1.01, 1.07)*
Male (Female)
0.71 (0.35, 1.44)
African American (Caucasian and other)
2.86 (1.40, 5.83)*
Numbers of Observations Read 182
Number of Observations Used 174
Homer-Lemeshow Goodness of Fit Test Chi-Square 7.20, df 8, p=0.51
*p ≤ 0.05

Clinical Measure of Medication Adherence
The bivariate analysis showed that there was no correlation between the clinical
medication adherence score and having an episode of low blood sugar in the last 6
months. The results of the logistic regression revealed that clinical medication adherence
was not statistically associated with having an episode of low blood sugar in the last 6
months. On the other hand, African Americans had higher odds of having an episode of
low blood sugar in the last 6 months than Caucasians and other races (OR=3.77, CI: 1.66,
8.55). The logistic regression model results can be found in Table 13.
Table 13. Logistic Regression Model Assessing Association of Clinical Measure of
Medication Adherence with Ever Having an Episode of Low Blood Sugar in Last 6
Months
Variable (Reference Group)
OR
(95% CI)
Clinical Medication Adherence
3.41 (0.94, 12.36)
Age
1.02 (0.99, 1.06)
Male (Female)
0.51 (0.22, 1.16)
African American (Caucasian and other)
3.77 (1.66, 8.55)*
Numbers of Observations Read 182
Number of Observations Used 144
Homer-Lemeshow Goodness of Fit Test Chi-Square 7.39, df 8, p=0.49
*p ≤ 0.05
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H1c: Kidney transplant patients who have a higher level of medication adherence will be
less likely to have ever experienced diarrhea from their medications
Self-Reported Medication Adherence
The bivariate analysis showed that there was no difference between kidney
transplant patients with high or low self-reported medication adherence and having
experienced diarrhea from medications. On the other hand, there was a difference
between kidney transplant patients who were on disability compared to kidney transplant
patients who were not on disability (60.4% vs. 35.5%, χ2=9.39, p≤0.01) and having
experienced diarrhea from medications. All bivariate results can be found in Appendix
12.
The results of the logistic regression revealed that self-reported medication
adherence was not statistically associated for experiencing diarrhea from medications. It
was found that for each additional year of age there was a 5% lower odds (OR=0.95 CI:
0.92, 0.98) of having ever experienced diarrhea from medications. Logistic regression
model results can be found in Table 14.
Table 14. Logistic Regression Model Assessing Association of Self-Reported
Medication Adherence with Ever Experienced Diarrhea from Medications
Variables (References)
OR
(95% CI)
High Self-Reported Medication
0.47 (0.24, 1.11)
Adherence (Low)
Age
0.95 (0.92, 0.98)*
Male (Female)
0.72 (0.37, 1.41)
African American (Caucasian and other)
0.60 (0.29, 1.25)
On disability status (Not on disability)
2.16 (1.00, 4.64)
Numbers of Observations Read 182
Number of Observations Used 172
Homer-Lemeshow Goodness of Fit Test Chi-Square 10.63, df 8, p=0.22
*p ≤ 0.05
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Clinical Measure of Medication Adherence
The bivariate analysis showed that there was a negative correlation between the
clinical medication adherence score and ever having diarrhea (r= -0.23, p=0.01). The
results of the logistic regression revealed that clinical medication adherence score was not
statistically associated with ever having diarrhea. On the other hand, for each additional
year of age there was a 4% lower odds (OR=0.96 CI: 0.93, 0.99) of having ever
experienced diarrhea from medications. Logistic regression model results can be found
in Table 15.
Table 15. Logistic Regression Model Assessing Association of Clinical Measure of
Medication Adherence with Ever Experienced Diarrhea from Medications
Variables (References)
OR
(95% CI)
Clinical Medication Adherence
0.54 (0.19, 1.54)
Age
0.96 (0.93, 0.99)*
Male (Female)
0.82(0.40, 1.69)
African American (Caucasian and other)
0.82 (0.38, 1.76)
On disability status (Not on disability)
2.18 (0.97, 4.93)
Numbers of Observations Read 182
Number of Observations Used 144
Homer-Lemeshow Goodness of Fit Test Chi-Square 6.66, df 8, p=0.57
*p ≤ 0.05

H1d: Kidney transplant patients who have a higher level of medication adherence will be
less likely to have ever experienced diarrhea from their medications in the last 6 months.
Self-Reported Medication Adherence
The bivariate analysis showed that there was no difference between kidney
transplant patients with high or low self-reported medication adherence and having
experienced diarrhea from their medication in the last 6 months. There was a negative
correlation between age and having experienced diarrhea from medication in the last 6
months (r=-0.16, p=0.03). All bivariate results can be seen in Appendix 13. The logistic
regression analysis showed that self-reported medication adherence was not associated
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with experiencing diarrhea in the last 6 months. The logistic regression model results can
be found in Table 16.
Table 16. Logistic Regression Model Assessing Association of Self-Reported
Medication Adherence with Ever Experienced Diarrhea from Medications in Last 6
Months
Variables (References)
OR
(95% CI)
High Self-Reported Medication
0.77 (0.37, 1.58)
Adherence (Low)
Age
0.97 (0.94, 1.00)
Male (Female)
0.76 (0.37, 1.58)
African American (Caucasian and other)
0.85 (0.40, 1.79)
Numbers of Observations Read 182
Number of Observations Used 172
Homer-Lemeshow Goodness of Fit Test Chi-Square 8.09, df 8, p=0.42
*p≤ 0.05

Clinical Measure of Medication Adherence
The bivariate analysis showed that there was no correlation between clinical
medication adherence and having experienced diarrhea from medication in the last 6
months. The logistic regression analysis showed that clinical medication adherence was
not associated with experiencing diarrhea in the last 6 months. The logistic regression
model results can be found in Table 17.
Table 17. Logistic Regression Model Assessing Association of Clinical Measure of
Medication Adherence with Ever Experienced Diarrhea from Medications in the
Last 6 Months
Variables (References)
OR
(95% CI)
Clinical Medication Adherence
1.20 (0.38, 3.74)
Age
0.97 (0.94, 1.00)
Male (Female)
0.79 (0.36, 1.72)
African American (Caucasian and other)
1.04 (0.47, 2.29)
Numbers of Observations Read 182
Number of Observations Used 145
Homer-Lemeshow Goodness of Fit Test Chi-Square 4.62, df 8, p=0.80
*p≤ 0.05
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5.5.2 Adherence to Self-Care Behaviors and Patient Safety Events
In the following we present the results of adherence to self-care behaviors and
patient safety events.
H2a: Kidney transplant patients who have a higher level of adherence of self-care
behaviors will be less likely to have ever experienced an episode of low blood sugar
The bivariate analysis showed that there was no difference between kidney
transplant patients with high or low adherence to self-care behaviors in regard to ever
having an episode of low blood sugar. On the other hand, there were more African
Americans who ever had an episode of low blood sugar compared to Caucasians (48.5%
vs. 26.2%, χ2=8.97, p≤0.01). Kidney transplant patients who had less than a high school
education reported more often having ever had low blood sugar compared to kidney
transplant patients with high school graduate/some college or college graduate or more
(63.6% vs. 37.2% vs. 25.7%, χ2=7.02, p=0.03). Kidney transplant patients who were on
disability reported more often having ever had low blood sugar compared to persons who
were not on disability (47.2% vs. 28.8%, χ2=5.58, p=0.01). All results from the bivariate
analysis can be found in Appendix 10.
The results of the logistic regression revealed that adherence to self-care
behaviors was not statistically associated to ever having an episode of low blood sugar.
African Americans had higher odds of ever having an episode of low blood sugar
compared to Caucasians and other races (OR=2.21, CI: 1.10, 4.39). Logistic regression
model results can be found in Table 18.
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Table 18. Logistic Regression Model Assessing Association of Adherence to SelfCare Behaviors with Ever Having an Episode of Low Blood Sugar
Variables (Reference)
Adjusted OR
(95% CI)
High Adherence to Self-care Behaviors (Low)
0.85 (0.42, 1.72)
Age
1.02 (0.99, 1.05)
Male (Female)
1.09 (0.55, 2.17)
African American (Caucasian and other)
2.21 (1.10, 4.39)*
Education
Less than high school (High school
2.14 (0.55, 8.34)
graduate/some college)
College graduate and beyond (High
0.79 (0.38, 1.64)
school graduate/some college)
On disability status (Not on disability)
1.96 (0.88, 4.36)
Numbers of Observations Read 182
Number of Observations Used 172
Homer-Lemeshow Goodness of Fit Test Chi-Square 11.27, df 8, p=0.19
* p≤ 0.05

H2b: Kidney transplant patients who have a higher level of adherence to self-care
behaviors will be less likely to have ever experienced an episode of low blood sugar in
the last 6 months.
The bivariate analysis showed that there was no difference between kidney
transplant patients with high or low adherence to self-care behaviors with regard to ever
having an episode of low blood sugar in the last 6 months. The bivariate analysis did
show there was a difference between African Americans and Caucasians (40.3% vs.
22.4%, χ2=6.35, p≤0.01). All bivariate results can be found in Appendix 11.
The results of the logistic regression revealed that adherence to self-care
behaviors was not statistically associated to ever having an episode of low blood sugar in
the last 6 months. The results of the logistic regression did find that for each additional
year of age there was a 4% increase in the odds (OR=1.04, CI:1.01,1.07) of ever having
an episode of low blood sugar in the last 6 months. Also, African Americans had higher
odds of having an episode of low blood sugar in the last 6 months than Caucasians and
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other races (OR=2.72, CI:1.35, 5.48). Logistic regression model results can be found in
Table 19.
Table 19. Logistic Regression Model Assessing Association of Adherence to SelfCare Behaviors with Having an Episode of Low Blood Sugar in Last 6 Months
Variables (Reference)
Adjusted OR
(95% CI)
High Adherence to Self-care Behaviors
0.87 (0.43, 1.77)
(Low)
Age
1.04 (1.01, 1.07)*
Male (Female)
0.74 (0.37, 1.49)
African American (Caucasian and other)
2.72 (1.35, 5.48)*
Numbers of Observations Read 182
Number of Observations Used 174
Homer-Lemeshow Goodness of Fit Test Chi-Square 5.71, df 8, p=0.68
*p ≤ 0.05
H2c: Kidney transplant patients who have a higher level of adherence to self-care
behaviors will be less likely to have ever experienced diarrhea from their medications
The bivariate analysis showed that there was no difference between kidney
transplant patients with high or low adherence to self-care behaviors and ever having
experienced an episode of diarrhea. There was a difference between kidney transplant
patients who were on disability and ever having experienced diarrhea compared to kidney
transplant patients who were not on disability (60.4% vs. 35.5%, χ2=9.39, p≤0.01). All
bivariate results can be found in Appendix 12
The results of the logistic regression revealed that adherence to self- care
behaviors was not associated with ever experiencing an episode of diarrhea. On the other
hand for each additional year of age there was a 5% lower odds (OR=0.95 CI: 0.92, 0.98)
of having ever experienced an episode of diarrhea from medications. Logistic regression
model results can be found in Table 20.
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Table 20. Logistic Regression Model Assessing Association of Adherence to SelfCare Behaviors with Ever Experienced Diarrhea from Medications
Variables (Reference)
Adjusted OR
(95% CI)
High Adherence to Self-care Behaviors
0.76 (0.38, 1.51)
(Low)
Age
0.95 (0.92, 0.98)*
Male (Female)
0.69 (0.36, 1.35)
African American (Caucasian and other)
0.66 (0.33, 1.37)
On disability status (Not on disability)
2.14 (1.00, 4.55)
Numbers of Observations Read 182
Number of Observations Used 172
Homer-Lemeshow Goodness of Fit Test Chi-Square 5.42, df 8, p=0.71
*p ≤ 0.05
H2d: Kidney transplant patients who have a higher level of adherence to self-care
behaviors will be less likely to have ever experienced diarrhea from their medications in
the last 6 months.
The bivariate analysis showed that adherence to self-care behaviors was not
associated with ever experiencing diarrhea in the last 6 months. All bivariate results can
be seen in Appendix 13. Results from the logistic regression analysis confirmed the
results of the bivariate analysis. Logistic regression model results can be found in Table
21.
Table 21. Logistic Regression Model Assessing Association of Adherence to SelfCare Behaviors with Ever Experienced Diarrhea from Medications in Last 6
Months
Variables (Reference)
Adjusted OR
(95% CI)
High Adherence to Self-care Behavior (Low)
0.91 (0.43, 1.93)
Age
0.97 (0.94, 1.00)
Male (Female)
0.76 (0.37, 1.56)
African American (Caucasian and other)
0.88 (0.42, 1.84)
Numbers of Observations Read 182
Number of Observations Used 172
Homer-Lemeshow Goodness of Fit Test Chi-Square 4.06, df 8, p=0.85
*p < 0.05
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CHAPTER SIX

DISCUSSION

This study is one of the first studies to examine the effect of self-efficacy and
health literacy on kidney transplant patients adherence to self-care behaviors. Our finding
that self-efficacy is a partial mediator of functional and communicative health literacy on
adherence to self-care behaviors is significant because it focuses on the fact that kidney
transplant patients must deal with multiple self-care behaviors in addition to effectively
adhering to their medication regimens. These findings have important clinical
implications for the care of kidney transplant patients that are discussed in this chapter.
This study is also one of the first to examine patient safety events in kidney transplant
patients.
6.1 Aim 1 Discussion
Our goal for Aim 1 was to examine the relationships of individual patient
characteristics and self-efficacy.
Our analysis revealed that certain individual patient characteristics were
associated with a kidney transplant patient’s level of self-efficacy. We found that
Caucasians had higher levels of self-efficacy compared to African Americans. There was
no literature to support our results. Though there are various studies focusing specifically
in African Americans and assessing the association between self-efficacy levels and
health-related outcomes. Low self-efficacy in African Americans is associated with poor
health outcomes.84 Several studies have looked at self-efficacy among African Americans
and their ability to make a behavior change. Self-efficacy in African Americans has been
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shown to be negatively associated with medication adherence.85,86 Some AfricanAmericans see a lack of self-efficacy as a barrier to behavior change specifically
medication adherence. Due to their poor personal beliefs about hypertension and its
treatment, they do not have the self-efficacy to adhere to their medication.86
Hypertensive African Americans looking to make behavior change in their diet, physical
activity level and smoking status, had perceived barriers and physical health barriers that
negatively impacted their self-efficacy for behavior change. The authors suggested that in
order to change behaviors of hypertensive African-Americans, both barriers and selfefficacy must be considered since self-efficacy alone might not achieve the desired
behavior change.87 In another study, hypertensive African-American patients who felt
they had been discriminated because of their weight had lower self-efficacy which
impacted their adherence to anti-hypertension medications.85 The above literature
findings suggest that African American kidney transplant patients may need additional
monitoring and self-efficacy reinforcement in order to reach desired health related
outcomes.
We found that functional health literacy was related to kidney transplant patient’s
self-efficacy for managing a chronic disease. Kidney transplant patients who reported
higher level of functional health literacy had higher levels of self-efficacy. Functional
health literacy is an important aspect of overall health literacy as it focuses on the basic
reading and writing abilities of a person. Though not documented in the kidney transplant
population, a higher level of health literacy has been shown to predict a higher level of
self-efficacy to participate in colorectal cancer screening.88 Similarly higher health
literacy showed a positive association with change in self-efficacy to engage in physical
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activity in a Hispanic population.89Both physical activity and colorectal cancer screenings
are important self-care behaviors kidney transplant patients need to participate in. We
indeed incorporated participation in physical activity into our composite measure of
adherence to self-care behaviors. Although we did not incorporate participation in
preventive cancer screening in our composite measure of adherence to self-care behaviors
it is well documented that kidney transplant patients are at a greater risk of developing
cancer due to the immunosuppressant medications they must take.16 The relationship
between health literacy, self-efficacy and adherence to self-care behaviors was explored
in Aim 2 of our study and discussed below in Section 6.2.
Another individual patient’s characteristic associated with self-efficacy in kidney
transplant patients was kidney transplant patient’s disability status. Kidney transplant
patients who were on disability had lower self-efficacy than kidney transplant patients
who were not on disability. This is an important finding, as persons who are on disability
are considered an at risk population and may need more resources to be successful in
managing their post-transplant care. A person who is on disability is likely to have low
socio-economic status due to the eligibility requirements for disability status. Kangovi
and colleagues (2013)90 found that low socio-economic status patients recently
discharged from the hospital felt a loss of self-efficacy in their ability to perform the
required or needed discharge instructions. Due to this perceived loss of self-efficacy
patients knew they would be unable to perform what was needed of them and felt they
were being set up to fail the management of their discharge instructions.90
In our study, kidney transplant patients who had a high level of emotional social
support had a higher level of self-efficacy. Social support may empower individuals and
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maximize their abilities to increase their self-efficacy.91 Social support and established
social support networks offer potential role models for behaviors change while providing
patients with emotional and tangible support .91 One example of this is the obtainment of
the flu vaccine in the workplace setting. Persons who had a high level of social support
and a high level of self-efficacy were more likely to obtain the flu vaccine.91 Long-term
breast cancer survivor’s tangible and emotional supports were positively associated with
self-efficacy about long-term care decisions.92 A randomized trial conducted in diabetes
patients sheds further light on the role of social networks in relation with self-efficacy.
The intervention group received in-person diabetes education and was encouraged to
share this information with their peers to form a support network. The control group
received standard of care. Compared to the control group, patients who participated in the
intervention arm of the trial increased their self-efficacy from baseline to six months
post-intervention.93 The above literature suggests that social support does play a role in
increasing self-efficacy and ultimately changing a behavior of interest. Though social
support was not a variable of interest in our study, it may be worth exploring its role in
relation with self-efficacy in the kidney transplant population.
The findings from Aim 1 discussed above add to the literature regarding
relationships between self-efficacy and individual patient characteristics. These findings
suggest that clinician interactions may need to be tailored to specific patient
characteristics in order to accomplish successful behavior change.
6.2 Aim 2 Discussion
We examined the relationship between health literacy and adherence to self-care
behaviors and how self-efficacy influences this relationship. Specifically, we examined
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whether self-efficacy mediated the health literacy/adherence to self-care behaviors
relationship. This is the first study to examine this relationship in kidney transplant
patients.
Overall, our participants had low functional health literacy and moderate levels of
communicative and critical health literacy. They also had low levels of adherence to selfcare behaviors and moderate levels of self-efficacy. Knowing this and exploring the
relationship between health literacy and adherence to self-care behaviors and the role
self-efficacy plays in this relationship is important. First, we found that all three types of
health literacy were associated with adherence to self-care behaviors in kidney transplant
patients. Prior literature has shown similar results noting that persons who have low
health literacy have problems managing chronic conditions 47 in addition to having
difficulties identifying their medication and understanding medical instructions 41.
We also found that functional and communicative health literacy was associated
with self-efficacy in kidney transplant patients. This relationship has been discussed in
Section 6.1 above. Finally, we found that self-efficacy was associated with adherence to
self-care behaviors in kidney transplant patients. It has been documented that kidney
transplant patients with low self-efficacy are more likely to be non-adherent to their
medications.96 This finding concurs with the literature reporting that individuals with
low self-efficacy poorly adhere to their medication regimen.31,94,95 Self-efficacy was a
strong predictor of medication adherence in older persons with multiple co-morbidities
suggesting that having a higher self-efficacy level may increase patients willingness to
follow their recommended care plan.97
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We found that self-efficacy partially mediates the relationship of functional health
literacy and adherence to self-care behaviors and the relationship of communicative
health literacy and adherence to self-care behaviors. Although this is the first time that
the collective relationship between health literacy, self-efficacy and adherence to selfcare behaviors is explored in the kidney transplant population, a few studies have
examined similar associations in other populations. One study looked at whether selfefficacy mediated the relationship of health literacy and medication adherence in HIV
patients who were on Highly Active Anti-Retroviral Therapy regimen. Similar to our
findings, self-efficacy mediated the relationship between health literacy and medication
adherence. 98
Another study in the diabetes population examined the relationship of health
literacy, self-efficacy and self-care behaviors. Though mediation analysis was not the
focus of the study, the authors found that health literacy was positively associated with
self-care behaviors. Although self-efficacy was associated with self-care behaviors there
was no association between health literacy and self-care behaviors suggesting that the
relationship between health literacy and self-care behaviors may have been completely
mediated by self-efficacy.99
A study conducted in heart failure patients failed to show a mediating effect of
self-efficacy between health literacy and self-care adherence. Health literacy was neither
associated with self-efficacy or self-care adherence, although self-efficacy was associated
with self-care adherence. The authors suggest that heart failure patients with low health
literacy may not understand the importance of heart failure self-care behaviors. They also
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speculated that heart failure patients who are successful in their self-care adherence may
improve self-efficacy independent of their health literacy level.100
The finding that self-efficacy is a partial mediator of the relationship between
health literacy and adherence to self-care behaviors in kidney transplant patients and
other patient populations suggest that clinicians need to focus on both the individual
relationship between health literacy and adherence to self-care behaviors, health literacy
and self-efficacy and self-efficacy and adherence to self-care behaviors, and the overall
mediated relationships to develop patient- level interventions. Ultimately, our findings
inform us that when treating kidney transplant patients, it is important not to only target
patients with low self-efficacy but also patients with low health literacy as both of these
patient characteristics play a role in increasing adherence to self-care behaviors. It will
allow clinicians to identify kidney transplant patients who may need more attention and
assistance to engaging in self-care behaviors needed to manage their condition.
6.3 Aim 3 Discussion
We examined the relationships between medication adherence, adherence to selfcare behaviors, individual patient characteristics and patient safety events. Specific
patient safety events of interest were episodes of low blood sugar and diarrhea.
Medication Adherence
Our analysis showed that medication adherence (both self-reported and clinical)
was not associated with ever having an episode of low blood sugar or with having an
episode of low blood sugar in the last six months. Yet, African Americans had higher
odds of ever having an episode of low blood sugar compared to Caucasians. Other studies
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report that African Americans have difficulty managing their diabetes.43,101 They were
less adherent to their diabetes medications43 and they poorly controlled their blood sugar
level.84 Furthermore, low health literacy, low medication adherence and low self-efficacy
in African Americans have been associated with poor health outcomes.84 Our results and
results from previous studies suggest that African Americans may have problems with
managing their blood sugar levels and may require more attention from clinicians in
monitoring their condition.
Medication adherence (both self-reported and clinical) was also not associated
with ever having an episode of diarrhea or having an episode of diarrhea in the last six
months. On the other hand, as kidney transplant patients got older they were less likely to
ever have an episode of diarrhea. One explanation for this finding is the
immunosuppressant regimen kidney transplant patients are on. Both tacrolimus and
mycophenolate mofetil might cause diarrhea. When mycophenolate is combined with
tacrolimus the incidence of diarrhea can be substantial ranging between 29% and 64%.64
The dose of mycophenolate in older adults may be reduced to reduce the risk of certain
infections, gastrointestinal hemorrhage, and pulmonary edema.102 As a result, older
adults may have fewer episodes of diarrhea. Another explanation may be that kidney
transplant patients as they get older may suffer from constipation. It is estimated that up
to 20% of community dwelling older persons suffer from constipation.103,104Risk factors
for constipation include decreased activity, having multiple chronic diseases and being on
many medications which is prevalent in the kidney transplant population.103,104
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Adherence to Self-Care Behaviors
Adherence to self-care behaviors was not associated with ever having an episode
of low blood sugar, having an episode of low blood sugar in the last six months, ever
having an episode of diarrhea and having an episode of diarrhea in the last six months.
On the other hand, African Americans were at a higher risk of experiencing
episodes of low blood sugar (both ever and in the last 6 months) than other patients.
Similarly, older persons had lower odds of having an episode of diarrhea. These findings
mimic those found above in the medication adherence section. This relationship has also
been discussed in the literature as described in the section above.
6.4 Applying Behavioral Theory
Our results suggest that by increasing health literacy and self-efficacy, kidney
transplant patients’ adherence to self-care behaviors will increase. According to the
Social Cognitive Theory observational learning and facilitation are two theoretical
concepts that can be used to increase health literacy and in turn increase adherence to
self-care behaviors.105 In observational learning, a person learns new behaviors by
watching others through peer modeling. Observational learning can be used to increase a
person’s communicative and critical health literacy. Kidney transplant patients should be
able to develop an understanding of the health information they have heard and be able to
communicate it clearly. Modeling of how to critically analyze health information and
how to apply this information will help increase a person’s critical health literacy.
Facilitation allows for tools and resources to be provided that make new behaviors easier
to change. By providing basic written health information at a low reading level, as well
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as in a font size that is easy to read, can help accommodate a person’s functional health
literacy105 and improve their adherence to self-care behaviors.
There are various approaches to increasing a kidney transplant patient’s selfefficacy towards managing their condition.105,106 Performance accomplishments is
mastering the specific behavior through actual experiencing and performing the behavior.
Through this, a kidney transplant patient is challenged to perform a self-care behavior
correctly and over time should feel confident that he/she is able to adhere to self-care
behaviors on a consistent basis. A second method to increase self-efficacy is through
verbal persuasion. Verbal persuasion includes telling and encouraging a kidney
transplant patient that he/she is capable of managing his or her post-transplant self-care.
Social modeling is a third method to increase self-efficacy. Social modeling allows a
kidney transplant patient to see that people who are similar are able to complete the task
necessary to manage their care. This allows for the reinforcement of mastery of the
behavior the kidney transplant patient is engaged in. This method is most important when
a kidney transplant patient has uncertainty about his/her abilities to engage in posttransplant self-care activities. The fourth method to increase self-efficacy is emotional
arousal. The goal of emotional arousal is to make sure and promote a good emotional
mindset when kidney transplant patient are changing their self-care management
behaviors. This includes coaching the kidney transplant patient during the behavior
change and providing positive reinforcement while engaging in their post-transplant selfcare. All four methods are inter-related to one another, as each method uses parts of the
other methods when implemented. When these methods are used, self-efficacy is likely to
increase.105,106
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6.5 Clinical Implications
Base on the results of this study, it may be wise to increase health literacy and
self-efficacy in the clinical setting in order to optimizing adherence to self-care
behaviors. One method to increase health literacy and self-efficacy in the clinical setting
is to have individual and group education using the teach-back method. Education that is
provided must contain practical knowledge on how to follow treatment
recommendations.107 This has been seen in the diabetes literature where needed practical
knowledge and management skills including reading food labels, knowing what an
appropriate food portion size is and learning how to administer insulin, increased the
retention of these skills.107 This concept could easily be adapted to improve adherence to
self-care behaviors in kidney transplant patients. The teach-back method has the patients
repeat back to their clinician what they have just heard regarding their treatment plan,
goals and follow-up.108 It encourages clinicians to use simple and understandable
language which clearly explains to kidney transplant patients their conditions and the
steps needed to treat their condition. The critical piece of the teach-back method is to
confirm and/or correct what kidney transplant patients have repeated back to their
clinician. This method allows kidney transplant patients to use their functional,
communicative and critical health literacy. Similarly, clinicians have to apply principles
of good patient-provider communication. The teach-back method helps increase selfefficacy by encouraging kidney transplant patients to understand their condition and its
management. The teach-back method should be used by all providers who care for kidney
transplant patients including physicians, nurses and pharmacists.
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A support group of kidney transplant patients is another method that can be used
to increase adherence to self-care behaviors by increasing communicative health literacy,
critical health literacy and self-efficacy. A good support group would incorporate the
theoretical concepts of the social cognitive theory, specifically observational learning
including social modeling, and verbal persuasion with positive reinforcement. A support
group that includes storytelling and problem solving opportunities offers the best sources
for increasing adherence to self-care behaviors.107 By communicating with other kidney
transplant patients, individual patients see that people similar to them also may have
comparable experiences. Being part of a support group allows kidney transplant patients
to problem solve with other kidney transplant patients and offers encouragement and
reinforcement for completing their post-transplant daily self-management. Support group
sessions should be led by a clinician such as a nurse, pharmacist, or social worker along
with a kidney transplant patient. Including a kidney transplant patient as a co-leader of
the support group has the potential to show an affinity to the support group to other
kidney transplant patients. Support groups offer safe environments for participants to
openly, and without judgment, express their opinions. Support groups also offer
participants empowerment and increase participant overall health.109
To assist kidney transplant patients who have low functional health literacy,
methods include increasing font size, use of single syllable words and creating written
materials at a 6th grade reading level. The Agency for Healthcare Research and Quality
offers various toolkits related to health literacy. One toolkit they offer would be
beneficial to kidney transplant patients is the development of a pictured pill card. This
card provides pictures of the medication a person takes, simple instructions on what the
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medication is for and the quantity of medication to take and when to take the
medication.110 Using pictures help persons who have low levels of functional health
literacy in knowing which medications to take, how much to take and when.
Self-management education for kidney transplant patients needs to be provided
not only at the time of transplant and the time immediately following the transplant but
also intermittently over the life of kidney transplant patients. Healthcare providers
should periodically remind their kidney transplant patients about knowledge of their care
post-transplant, how to identify a problem and what to do about a problem as time since
the kidney transplant increases. Several methods may help in managing patients’
adherence to self-care behaviors in their post-transplant life. One method is improving
medication instructions provided not only on the medication label but in the patient
education instructions. Research has found that having low or marginal literacy was a
predictor of not understanding medication label instructions. 111 In addition, persons
taking three to four medications a day were three times more likely to not understand
medication label instructions. Although, persons of all literacy levels were able to read
label instructions but they were not able to correctly identify the number of medications
they needed to take. Complex medication instructions with multiple directions caused
persons to make the most mistakes when understanding what the medication label said.111
The use of simple, specific medication label instructions will help persons of all literacy
levels better manage their post-transplant life. In addition having kidney transplant
patients repeat to their clinicians their medication regiment instructions periodically will
allow clinicians to monitor their patients’ self-management skills and correct anything
that is not being managed correctly.
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Another method to improve kidney transplant patients’ adherence to self-care
behaviors is a refresher or review of self-management education on a periodic basis. Most
post-transplant management education happens immediately after the transplant and
through the first few months after the transplant when visits to the transplant center are
frequent. As time since transplant increases the opportunities for transplant management
education may decrease unless issues with self-care habits arise during a physician visit.
Post-transplant management education needs to continue through the long-term follow-up
of the kidney transplant patient.112 Methods that could be used to provide long term
education beyond the traditional one-on-one patient education include interactive webbased education and the use of telemedicine.
Interactive web-based education has been found to increase medication adherence
among persons with chronic conditions113, and to increase knowledge in participants of
web-based education.114 Topic areas for kidney transplant patients could include
medication adherence, signs of rejections and how to manage these signs,
recommendation for timing of clinical tests, diet and exercise help, adverse events and
what to do if an event occurs. A web-based education platform for chronic kidney disease
patients (CKD) on patient safety events has been favorably received in the past.115
Interactive web-based education programs that are tailored to individual patient needs
may help with medication adherence. HIV patients who participated in tailored
interactive web-based education had positive experiences when using this type of
education.116
Telemedicine is the transmission of health information using electronic
communication methods117 and can be used to increase monitoring and communications
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between healthcare providers and kidney transplant patients. This can be done through
video conferencing ( i.e., Skype or Facetime), emailing information, and imputing health
information into a central repository.118,119 Video conferencing and emailing allows
kidney transplant patients to ask questions about their self-management. Healthcare
providers can use these tools to follow up and ask questions to their patients in between
visits. Healthcare providers can make recommendations and suggestions to their patients
at “present time” when a patient has a question or problem instead of after the problem
has occurred. Imputing health information into a central repository allows for off-site
monitoring of all health information in a central place. An example of this type of
telemedicine system is with older diabetes patients who are able to input their daily blood
sugar levels, blood pressure level, weight and diet for review by healthcare providers.119
Another example of a tele-medicine system is the Arizona Telemedicine Program which
provides medical services of various medical specialties to 20 communities in the state.120
Tele-medicine offers opportunities for real-time monitoring of kidney transplant patients
especially when there is a large distance between the healthcare provider and the patient.
As this technology emerges practicality implementation will need to be addressed (i.e.,
payment of services) in order to optimize the full potential of telemedicine in managing
kidney transplant patients. 118
Ultimately, changing a kidney transplant patient’s self-care behaviors might
require a multi-dimensional approach. Our conceptual framework supports this approach
by highlighting the interaction of kidney transplant patient characteristics and adherence
to self-care behaviors. This approach should include patient education on self-
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management skills, counseling, evidence based interventions to increase self-efficacy and
adherence to self-care behaviors.121
6.6 Policy Implications
Some policy implications based on the findings from this dissertation are
discussed below. With the need to increase health literacy, self-efficacy and adherence to
self-care behaviors of kidney transplant patients, one possible policy implication is to
advocate for medication therapy management (MTM). MTM services are actions that
optimize therapeutic outcomes in patients. These services include review of all
medications a person takes, consultations on future medication therapy and health and
wellness programs.122 Interactions between kidney transplant patients and MTM
providers can help increase health literacy and self-efficacy by: 1) Having MTM
providers discuss with kidney transplant patients any medication adherence issues they
may have, 2) Having MTM providers discuss with kidney transplant patients the
importance of managing their post-transplant condition, 3) Allowing kidney transplant
patients to ask questions to MTM providers about problems/concerns they may have
when managing their post-transplant condition, and 4) Having kidney transplant patients
repeat back to MTM providers the information that was provided to them.
The Centers for Medicare and Medicaid Services (CMS) requires all Part D plans
to establish MTM programs. The Affordable Care Act (ACA) added to the CMS
requirement that all Medicare beneficiaries be offered comprehensive medication
reviews. CMS has found that Medicare beneficiaries who had diabetes and congestive
heart failure and who participated in MTM services had better medication adherence and
decreased hospitalization and medical care costs.123 CMS has set a minimum and
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maximum number of chronic conditions a beneficiary must have in order to be able to
receive services.124 MTM services for kidney transplant patients would offer a great
benefit to them but due to the number of other chronic conditions they may have, kidney
transplant patients may not be eligible to received MTM through Medicare.
Although health literacy is not mentioned specifically in the ACA, there are
provisions about communicating health information clearly, being patient-centered and
assuring cultural competency in the delivery of health care services.125 Under ACA
various healthcare stakeholders have to think about how they disseminate information,
how they present information to their patients and how they ensure that their patients are
able to apply this information they have received. For example, health information must
be provided at a low reading level and information regarding healthcare coverage must
use a standardized language understandable to the average beneficiary. Doing so should
help increase adherence to self-care behaviors and possibly decrease negative health
outcomes in kidney transplant patients.
A third policy implication is the emerging concept of patient activation. Patient
activation describes the patients’ willingness and ability to take independent actions to
manage their health.126,127 Patient activation combines the Social Cognitive Theory and
the Trans theoretical Model (Stages of Change Model). It has been found that patients
who have high activation are more likely to engage in regular follow-up care, participate
in preventive screenings, receive their recommended immunizations, and participate in
healthy eating and regular exercise.127 These outcomes are of interest to kidney
transplant patients as they are part of the self-care behaviors they should be engaging in.
This activation aspect may be an area to examine in kidney transplant patients. The
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Trans-Theoretical Model takes in to account a person’s readiness to change his/her
behavior. Understanding a kidney transplant patient’s stage of readiness to change his or
her behavior would allow for tailored interventions based on their stage of change. This
would in turn impact the likelihood of changing the way they manage their self-care
behaviors.
6.7 Limitations
A limitation of the study is its cross-sectional design. When using a crosssectional design causality cannot be established. Due to this limitation, we only examined
associations between self-efficacy and adherence to self-care behaviors.
Another limitation is the lack of generalizability of the results to a broader kidney
transplant population. These results only apply to the kidney transplant population at a
single, urban transplant center. A way to generalize these findings would be to do a
multiple site study. This would allow for the recruitment of a larger population and
increase our ability to generalize our findings.
The use of self-reported measures of adherence is another limitation. There is the
potential for participants to overestimate their adherence to self-care behaviors including
medication adherence. To address this limitation, we had hoped to rerun the analyses
using an adherence to self-care behaviors measure developed from abstracted clinical
values. Unfortunately this was not feasible because of missing clinical values in the
electronic medical records. On the other hand, we were able to create a clinical measure
of medication adherence from immunosuppressant therapeutic drug levels. There was a
discrepancy between the findings obtained with the self-reported measure of medication
adherence and those obtained with the clinical measure of medication adherence. Over
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50% of kidney transplant patients reported being adherent to their medication while only
38.9% were deemed adherent based on their clinical measure of medication adherence.
One plausible explanation for this discrepancy is that the self-reported medication
adherence measure did not have optimal internal consistency as demonstrated by a
Cronbach’s alpha of 0.67. This value is below the minimal accepted standard of 0.70 for
a good internal consistency value.74 The low internal consistency of the self-reported
measure of medication adherence suggests that our results should be considered with
caution. The clinical measure of medication adherence may be a more reliable measure of
adherence since it was based on kidney transplant patient therapeutic goal range.
Therefore, it takes away any reporting bias that could occur with the self-report
medication adherence measure.
Another limitation is that we were unable to use a validated measure of selfreported medication adherence. The 8-item Morisky Medication Adherence Scale had a
suboptimal internal consistency in our study population. This scale has varying internal
consistency coefficients depending on the patient population studied. When examining
adherence to warfarin, the Cronbach’s alpha was 0.56128, in patients with diabetes it was
α=0.61129 and in patients with osteoporosis it was α=0.86130. Because of this, a threeitem measure of self-reported mediation adherence was created and showed an internal
consistency of 0.67. The development of this measure was discussed in Chapter 4,
Section 4.4.2.1. It is recommended to use a medication adherence scale specifically
developed for the kidney transplant population131 for future research.
Non-responder bias was another limitation of this study. We found that
responders and non-responders differed by age and race. Persons who were younger and
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Caucasian were more likely to respond to the survey. Difference between responders and
non-responders based on age and race has been documented in other studies.132 The
amount of non-responder bias introduced in to survey findings is proportional to the
number of potential participants from the survey sample who did not respond. In
addition, the extent to which non-responders systematically differ from the entire
population based on non-responder characteristics such as age and gender should be
considered when examining non-responder bias.132 Finally, mixed results have been
found on the effects of non-responders on survey findings133,134 and attempting to correct
for non-responder bias may not change the overall outcome of survey results.135
One possible reason for the difference between responders and non-responders
may be due to a difference in health literacy levels between responders and nonresponders. If non-responders had a low health literacy level, they may have had
difficulty reading and understanding the survey instructions, the questions and the
response options of the survey. We attempted to address this issue by developing a
survey that was easy to comprehend and respond to. We held a focus group interview
with kidney transplant patients who assisted in reviewing the terminology, readability and
flow of the survey. Then, we pilot tested the survey with kidney transplant patients and
asked them to comment on the length of the survey, the readability of the survey, and the
instructions to complete the survey.
6.8 Strengths
This study is the first to explore the role of self-efficacy, health literacy and
adherence to self-care behaviors collectively. Instead of looking at the relationship
between self-efficacy and health literacy on individual self-care behaviors, we looked at a
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composite of self-care behaviors. In addition, this study was the first to explore the
concept of patient safety events in kidney transplant patients.
There was good to excellent internal consistency seen for the measures of selfefficacy, health literacy and social support as demonstrated by Cronbach’s alphas well
over 0.80.
This study attempted to use clinical data points abstracted from electronic medical
records to create a measure of adherence to self-care behaviors. Though we were not able
to create this measure, we were able to develop a clinical measure of medication
adherence based on immunosuppressant lab values.
6.9 Future Research
Based on our findings there are several future research initiatives that would merit
further attention. First, there is a need to conduct a prospective, longitudinal study to
examine the relationships between kidney transplant patients’ health literacy, selfefficacy and adherence to self-care behaviors over time. It will be important to document
the nature and type of education and interventions kidney transplant patients receive
overtime about managing their condition. Such design would allow for multiple
measurements of health literacy, self-efficacy and adherence to self-care behaviors. This
would allow for self-reported medication adherence and clinical measure of medication
adherence to be obtained at the same time and further examine the discrepancy between
the two measures. In addition, baseline values of health literacy and self-efficacy would
be obtained allowing for a possible exposure status to be determined or identified.
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Another research initiative would be to have a multiple site study. This could be
done in two ways. First, a similar cross-sectional study could be implemented across
several sites to continue this work and increase the generalizability of the findings.
Alternatively, a longitudinal study similar to what was described above would allow for
the capture of transplant center characteristics that may play a role in a person’s ability to
manage their post-transplant care. Possible characteristics to examine could include
personnel structure of a center, how frequently kidney transplant patients have follow-up
visits with the transplant center, when kidney transplant patients are discharged to see
their community nephrologist, what type of education and information kidney transplant
patients receive from the transplant center and ease of access to transplant center staff if
kidney transplant patients have questions about their post-transplant care.
A third future research initiative would be to identify specific kidney transplant
patient safety events. Kidney transplant patients are vulnerable to experiencing many
patient safety events given the complexity of their medication regimen and of their
condition. By identifying specific kidney transplant patient safety events or including
them in studies when examining patient safety events in CKD, tools and interventions can
be developed to prevent events from occurring and/or manage events that occur.
6.10 Conclusion
In conclusion, this study sheds light on behavioral factors that can affect kidney
transplant patients’ self-management of their condition. By identify patients with low
self-efficacy, low health literacy or a combination of both, healthcare providers can
provide early and ongoing interventions, education materials, and strategies to assist
kidney transplant patients with the management of their conditions.
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3. Focus Group Topic Guide
Introduction
Moderator
Hi my name is _________. First, I would like to thank you all for participating in this
focus group today. Before we begin, I’d like to explain the reason for audiotape. This
discussion is being recorded to assist us in finalizing a questionnaire. Because of the
sensitivity of recording equipment I would like to request there be no side conversations,
no tapping on the table etc.. To preserve confidentiality, your names will not be used in
the transcripts. Also during this focus group, we will be taking handwritten notes. We
will not link any comments given to the person sharing the comment. Once we are done
with audiotape and handwritten notes, they will be destroyed. Now, let’s go around the
room and have everyone introduce themselves by their first name. Let’s start with…
[AUDIO TAPING BEGINS ONLY AFTER INDIVIDUAL INTRODUCTIONS]
Description of Focus Group Methodology and Purpose
Moderator
A focus group is a group used to generate ideas, particularly to help get ideas about
subjects where little information is known. In this case, the focus group will be used to
evaluate the clarity and content of a survey that has been developed. The survey will be
used to better understand how kidney transplant patients take care of themselves after
transplantation. Responses to the survey will be anonymous.
Rules of a Focus Group
Focus groups are informal so there are not many rules. Please participate as much as
possible. There are no ‘right’ or ‘wrong’ responses and everybody is encouraged to
express their opinions openly. Your ideas are very important to helping us refine the
survey. It is okay to disagree with each other’s comments or to have conflicting
opinions. We are not seeking complete agreement. Group discussion is very important,
as it will provide us with ideas and suggestions to improve the survey.
Your participation in this interview is anonymous; your name will not be associated with
your comments. I am requesting that what is discussed be kept confidential; this is a
request, not a guarantee.
We have three major areas to address today: content and clarity of the survey as well as
feedback on our intended methods for mailing the survey.
My role as a moderator is to make sure that we cover the necessary topics and that the
discussion flows. I will not express any opinions nor will I make any judgments
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regarding your comments or responses. If necessary, I may stop the discussion to move
on to the next topic or I may pose questions to keep the discussion moving. This is a
group discussion; share your ideas with each other, not just me. Before we move on, are
there any questions?
Content: I will first be asking you general questions about the topic of taking care of
yourself after your kidney transplantation. This is to make sure that we did not forget to
include something important in our survey.
Probes
1. What activities do you engage in everyday to manage your transplanted kidney?
2. What is the hardest activity you have to engage in to manage your kidney?
Clarity: I would now like to review our survey with you in order to determine if the
introduction and the questions we have developed are clear to the reader. You should not
answer the questions yourself at this time. We are only asking that you examine the
content and language.”
Probes (for each question)
1. What are the things that you would change in the introduction?
2. Is it clear what this question is asking?
3. Would you make any changes to the wording of the question?
4. Are the answer choices clear?
5. Should the wording of any of the answer choices be changed?
6. Are there any additional answer choice that you would add to the question?
7. Do you have any trouble with the words in this question?
8. Do you have any concerns about the grammar in this question?

Content II: Now that we have reviewed the survey, we want to get some final opinions
about the content of the survey.
Probes
1. Are there any issues you think should have been covered that were not?
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2. Are there any questions you believe a person will not feel comfortable
answering on this survey (keep in mind that all answers will be anonymous)?
3. Are there any specific questions that you feel a person may be hesitant to
answer truthfully?

Survey Implementation: We plan to invite kidney transplant recipients through a mailed
letter to participate. At the same time they will receive the survey and a pre-paid return
envelope.
Probes
1. Do you think this is an acceptable method for administering the survey?
Closing
1. Summarize and recap the changes suggested by the group
2. Thank members for their time
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4. Focus Group Invitation Letter
<<University of Maryland Letterhead>>

Name
Address
City, State, Zip Code
Date
Dear_______:
My name is Michelle Campbell and I am a graduate student at the University of Maryland,
School of Pharmacy. We are conducting a study to better understand how kidney transplant
patients take care of themselves after transplantation. Your name was given to me by the
University of Maryland Transplant Center (UMMC), because you have received a kidney
transplant. Since you received a kidney transplant at UMMC, you are eligible to participate in
this study.
In a few days, you will receive a phone call to see if you would like to participate in a focus group
interview. A focus group interview is an informal way to gather information on a certain topic.
The purpose of this focus group interview is to evaluate the clarity and content of a survey that
has been developed. The survey will be used to gain information on how a kidney transplant
patient takes care of themselves after transplantation. Your participation is important because
it will allow us to make sure we are asking specific questions that other kidney transplant
recipients will understand. Your opinion really matters!
If you decide to participate, you will have to come to the University of Maryland in Baltimore for
the interview. The group interview will be scheduled at a date and time that is convenient to
you. About 5 to 8 participants will attend this group interview. It will last up to 90 minutes and
light refreshments will be provided as well as a parking space. We will provide additional
information about the interview when we call you.
You have the right not to participate. Your decision will not affect your current or future medical
care in any way or your employment if you are working at the University of Maryland.
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We hope that you will consider our invitation to participate in this important project. If you have
any questions about this project please feel free to contact me at 410-706-1418 or at
mcamp008@umaryland.edu. Thank you very much for your time and consideration.
Sincerely yours,
Michelle Campbell, MS
PhD Candidate
University of Maryland, School of Pharmacy
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5. Questionnaire
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6. Letters Mailed to Potential Participants

Pilot Testing Letter
<<University of Maryland Letterhead>>
Name
Address
City, State, Zip Code
Date
Dear_______:
My name is Michelle Campbell and I am a graduate student at the University of
Maryland, School of Pharmacy. We are conducting a study to better understand how
kidney transplant patients take care of themselves after transplantation. Your name was
given to me by the University of Maryland Transplant Center (UMMC), because you
have received a kidney transplant. Since you received a kidney transplant at UMMC, you
are eligible to participate in this study.
We are developing a survey to learn how kidney transplant patients like yourself find
information about how kidney transplant patients take care of themselves after
transplantation. We would appreciate if you could help us test this questionnaire. You
also will help us make sure that the questionnaire is clear and easy to answer. Your
opinion really matters!
We hope to learn this new information from you and 510 other kidney transplant patients
like yourself who received a kidney transplant at the University of Maryland. Your
participation will help healthcare providers better understand their kidney transplant
patient’s ability to self-manage the daily tasks needed to keeping their new kidney
healthy and be better prepared to help their patients manage their treatment.
If you decide to participate, you will have to complete the questionnaire included in
this packet. Completion of this survey will serve as your consent to participate. There
will be no medical risks associated with this study. Your participation will be
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confidential. The findings will be reported as a combined group and not as an individual.
All personal information will be kept in a locked cabinet and located in a secured
location. All electronic files will be password-protected. Only the research team will
have access to the data.
If you wish to participate in this study, please complete the survey and return it in the prestamped envelope that is included in this packet. You have a right not to participate. If
you do not wish to participate and/or do not want to be contacted again in the future,
please complete the refusal form and return it in the pre-stamped envelope. Your decision
will not affect you current or future medical care in any way or your employment if you
are working at the University of Maryland.
If you wish to participate:
1. Complete the questionnaire. It should take you about 20 minutes to complete
the questionnaire. We encourage you to answer every question, although you can
skip questions that you do not feel comfortable to answer.
2. Since you are testing this questionnaire, please answer the few questions about
the clarity and length of the questionnaire. You also can mark on the
questionnaire the questions that are unclear or difficult to answer. Any feedback
from you is greatly appreciated, thank you!
3. Return the completed questionnaire in the pre-stamped envelope. We would
really appreciate it if you could return the questionnaire before <DATE>.
If you do NOT wish to participate and/or DO NOT want to be contacted again:
1. Please fill in the refusal form and send it back in the pre-stamped return envelope

If you have any questions, please contact me at 410-706-1418 or at
mcamp008@umaryland.edu
Thank you very much for your time and consideration.
Sincerely,
Michelle Campbell, MS
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PhD Candidate
University of Maryland, School of Pharmacy
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Invitation Letter for Participation in Survey
<<University of Maryland Letterhead>>

Name
Address
City, State, Zip Code
Date
Dear_______:
My name is Michelle Campbell and I am a graduate student at the University of
Maryland, School of Pharmacy. We are conducting a study to better understand how
kidney transplant patients take care of themselves after transplantation. Your name was
given to me by the University of Maryland Transplant Center (UMMC), because you
have received a kidney transplant. Since you received a kidney transplant at UMMC, you
are eligible to participate in this study.
We are developing a survey to learn how kidney transplant patients like yourself find
information about how kidney transplant patients take care of themselves after
transplantation. We would appreciate if you could help us test this questionnaire. You
also will help us make sure that the questionnaire is clear and easy to answer. Your
opinion really matters!
We hope to learn this new information from you and 510 other kidney transplant patients
like yourself who received a kidney transplant at the University of Maryland. Your
participation will help healthcare providers better understand their kidney transplant
patient’s ability to self-manage the daily tasks needed to keeping their new kidney
healthy and be better prepared to help their patients manage their treatment.
If you decide to participate, you will have to complete the questionnaire included in
this packet. Completion of this survey will serve as your consent to participate. There
will be no medical risks associated with this study. Your participation will be
confidential. The findings will be reported as a combined group and not as an individual.
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All personal information will be kept in a locked cabinet and located in a secured
location. All electronic files will be password-protected. Only the research team will
have access to the data.
If you wish to participate in this study, please complete the survey and return it in the prestamped envelope that is included in this packet. You have a right not to participate. If
you do not wish to participate and/or do not want to be contacted again in the future,
please complete the refusal form and return it in the pre-stamped envelope. Your decision
will not affect you current or future medical care in any way or your employment if you
are working at the University of Maryland.
If you wish to participate:
1. Complete the questionnaire. It should take you about 20 minutes to complete
the questionnaire. We encourage you to answer every question, although you can
skip questions that you do not feel comfortable to answer.
2. Since you are testing this questionnaire, please answer the few questions about
the clarity and length of the questionnaire. You also can mark on the
questionnaire the questions that are unclear or difficult to answer. Any feedback
from you is greatly appreciated, thank you!
3. Return the completed questionnaire in the pre-stamped envelope. We would
really appreciate it if you could return the questionnaire before <DATE>.
If you do NOT wish to participate and/or DO NOT want to be contacted again:
1. Please fill in the refusal form and send it back in the pre-stamped return envelope

If you have any questions, please contact me at 410-706-1418 or at
mcamp008@umaryland.edu
Thank you very much for your time and consideration.
Sincerely,
Michelle Campbell, MS
PhD Candidate
University of Maryland, School of Pharmacy
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Cover Letter for Survey

< UMB letterhead >

<Name of surveyed person>
<Address>
<Date>
Dear <Name of surveyed person>:
My name is Michelle Campbell and I am a graduate student at the University of
Maryland, School of Pharmacy. We are conducting a study to better understand how
kidney transplant patients take care of themselves after transplantation. Your name was
given to me by the University of Maryland Transplant Center (UMMC), because you
have received a kidney transplant. Since you received a kidney transplant at UMMC, you
are eligible to participate in this study.
We would like to invite you to participate in a survey exploring how kidney transplant
patients like yourself take care of themselves and their new kidney after transplantation.
Your opinion really matters!
Your participation will help healthcare providers better understand their kidney transplant
patient’s ability to perform the daily tasks needed to keeping their new kidney healthy
and be better prepared to help their patients manage their treatment.
If you decide to participate, you will have to complete the questionnaire included in this
package. Completion of this survey will serve as your consent to participate. There will
be no medical risks associated with this study. Your participation will be confidential.
Your responses will be combined with other participants’ responses and reported as
group findings not individual findings. All personal information will be kept in a locked
cabinet and located in a secured location. All electronic files will be password-protected.
Only the research team will have access to the data.
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If you wish to participate in this study, please complete the survey and return it in the prestamped envelope that is included in this packet. You have a right not to participate. If
you do not wish to participate and/or do not want to be contacted again in the future,
please complete the refusal form and return it in the pre-stamped envelope. Your
decision will not affect you current or future medical care in any way or your
employment if you are working at the University of Maryland.
If you wish to participate:
1. Complete the questionnaire. It should take you about 20 minutes to complete the
questionnaire. We encourage you to answer every question, although you can
skip questions that you do not feel comfortable to answer.
2. Return the completed questionnaire in the pre-stamped envelope. We would
really appreciate it if you could return the questionnaire before <DATE>.
If you do NOT wish to participate and/or DO NOT want to be contacted again:
3. Please fill in the refusal form and send it back in the pre-stamped return envelope.

If you have any questions, please contact me at 410-706-1418 or at
mcamp008@umaryland.edu
Thank you very much for your time and consideration.
Sincerely,
Michelle Campbell, MS
PhD Candidate
University of Maryland, School of Pharmacy
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Non-Responders Letter

< UMB letterhead >

<Name of surveyed person>
<Address>
<Date>
Dear <Name of surveyed person>:
Two weeks ago, you were invited to participate in a voluntary survey exploring how
kidney transplant recipients like your take care of themselves after transplantation
If you have not returned the survey yet, you can still be a part of this important survey
and we are waiting for your valuable input! Your opinion really matters!
We are enclosing a survey package for your convenience. Completing the survey will
take about 20 minutes of your time.
If you have already filled out and returned the survey, please discard this letter.
Please, feel free to contact me at 410-706-1418 or mcamp008@umaryland.edu if you
have any question about this project.
Thank you very much for your time and assistance in participating in this important
survey.
Sincerely yours,
Michelle Campbell, MS
PhD Candidate
University of Maryland, School of Pharmacy
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Refusal Form

<potential participant’s identification number>

If you do not want to participate in this study, please return this form using the pre-paid
return envelope provided in this package. Thank you.

I have read the letter asking for my participation in the study about kidney transplant
recipients taking care of themselves after transplantation

Please check all that apply:


I do not want to participate to the study at this time, but I may be interested in
this kind of study sometime in the future.



I do not want to participate in any kind of research. Please do not contact me
again.
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7. Regression Diagnostics Testing for Aim 1

Outlier Testing of Aim 1 Linear Regression Variables
Detection of outliers used both graphical and statistical methods. Stem and leaf plots and
box plots of the residuals were used graphically to examine if outliers existed.

Variable:
Stem
2
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Influence of potential outliers was tested using leverage and Cook’s distance. Leverage
looks at the influence the outlier as on the regression coefficients. Cook’s distance
processes the change in regression coefficients when cases are deleted. If cases with a
value larger than 1.00, suggests that the case was an outlier. The cut-off point when
examining leverage is (2k+2)/n, where k is the number of predictors and n is the number
of observation. The cut-off point when examining Cook’s distance is 4/n. Observations
with residual exceeded +/- 2, leverage value greater than 0.1404 and a Cook’s distance
greater than 0.0234 were identified. Three observations were met using this criteria and
were removed from the analysis.

121

Normality Testing of Aim 1 Linear Regression Variables
Examination of normality used both graphical and statistical methods. A probability plots
examined normality. Probability plot, plotted the actual value against the predicted value
to see if a variable was normally distributed.
Variable:

r

(Studentized Residual without Current Obs)

Normal Probability Plot
2.25+
+++++*
|
+++*** **
|
+********
|
*******
|
*******
|
******++
|
****++
-1.25+
*****
|
++****
| ++++***
|+ *
|
| *
|
-4.75+*
+----+----+----+----+----+----+----+----+----+----+
-2
-1
0
+1
+2

Shapiro-Wilk test was used to test for normality. The Shapiro-Wilk test assumes that the
distribution is normal. The p-value for this test was <0.001 meaning we rejected the null
hypothesis that the distribution was normal. We found that the distribution was not
normal.
Multicollinearity Testing of Aim 1 Linear Regression Variables
To examine the presence of multicollinearity, two statistical tests were conducted. The
first test conducted was the variance inflation factor (VIF) and the second statistical test
conducted was a tolerance test. A VIF value over 10 and/or a tolerance value less than
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0.1 suggests multicollinearity is present. Below shows the output from the VIF and
tolerance testing.
Parameter Estimates
Variable

Label

Intercept
age
gender
race3
marital2
LvArr2
WkSit2

Intercept

FxHL
CommHL
CritHL
TangSupp
EmSupp

1=male,0=female
1=AA, 0=white and other
1=married,0=single, div, wid
1=live with somone, 0=alone
1=disability, 0=not on
disability

DF

Tolerance

Variance
Inflation

1
1
1
1
1
1
1

.
0.75073
0.93542
0.86158
0.41739
0.36974
0.78885

0
1.33205
1.06904
1.16065
2.39582
2.70460
1.26767

1
1
1
1
1

0.89155
0.65542
0.69183
0.35528
0.48900

1.12164
1.52573
1.44543
2.81466
2.0450

Homoscedasticity Testing of Aim 1 Linear Regression Variables
Testing for homoscedasticity was conducted through graphical and statistical methods.
Graphically, a residuals vs. predicted values plot was produced. If homoscedasticity is
present then there should be no pattern when the residuals and predicted values are
plotted.
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-8
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Predicted Value

The plot shows no pattern which heteroscedasticity is not present.
For the statistical method, the White test was used to test for homoscedasticity. The
White test tests the assumption that the variance of the residuals is homogenous. If the
White test shows non-significance then the residuals are homogenous. The White test
was not significant, therefore the null hypothesis was accepts, meaning homoscedasticity
was present.
The REG Procedure
Model: MODEL1
Dependent Variable: SelfE
Test of First and Second
Moment Specification
DF

Chi-Square

Pr > ChiSq

72

77.57

0.3059
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8. Factors Loadings for Survey Scales

Factor Loadings for Self-Efficacy for Managing Chronic Disease 6-Item Scale
Questions
How confident are you that you can keep…

Loading

The fatigue caused by your illness from interfering with the things you want
to do

0.84900

The physical discomfort or pain of your illness from interfering with the
things you want to do

0.808997

The emotional discomfort caused by your illness from interfering with the
things you want to do

0.84136

Any other symptoms or health problems from interfering with the things you
want to do

0.77595

The different tasks and activities needed to manage your health condition so
as to reduce the need to see your doctor

0.76426

Things other than just taking medication to reduce how much your illness
affects your everyday life

0.86102

Eigenvalue for 1 factor: 4.01
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Factors Loadings for Health Literacy Subscales
Loading 1

Loading 2

Loading 3

Functional Health Literacy
When reading instructions or leaflets from hospitals or pharmacies how often do
you…
Find that the print is too small to read
-0.00003
0.00299
0.98505
Find characters and words that you do not know

1.00000

0.00054

0.00029

Find that the content is too difficult

0.94195

0.00993

0.00029

Need a long time to read and understand them

0.96784

0.00516

0.00016

Need someone to help you read them
0.94578
Communicative Health Literacy
Since you have your new kidney, how often have you…
Collected information from various sources
0.00396

0.00529

0.00243

0.86821

0.02782

Extracted the information you wanted

0.00085

0.89819

0.02570

Understood the obtained information

0.02292

0.89516

0.00168

Communicated your thoughts about your health
to someone

-0.00001

1.00000

0.00382

Applied the obtained information to your daily
life

0.00113

0.92581

0.01676

Collected information to make decisions about
0.02847
your health
Critical Health Literacy
Since you have your new kidney, how often have you…
Considered whether the information was
-0.00040
applicable to your situation

0.52021

0.15822

0.21498

0.56364

Considered the credibility of the information

0.00176

0.00871

1.00000

Checked the whether the information was
correct

0.05275

0.13859

0.50574

Eigenvalue for 3 factors: 4.21, 2.18, 0.58
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Social Support Factor Loadings
Loading 1
Loading 2
People sometimes look to others for companionship, assistance, or other types of
support. How often is each of the following kinds of support available to you if you
need?
Emotional Support
Someone you can count on to listen to you when you need
to talk

0.85787

0.62902

Someone to give you information to help you understand a
situation

0.72452

0.63912

Someone to give you good advice about a crisis

0.70172

0.57308

Someone to confide in or talk to about yourself or your
problem

0.88620

0.63253

Someone whose advice you really want

0.82269

0.55664

Someone to share your more private worries and fear(s)
with

0.89122

0.59850

Someone to turn to for suggestions about how to deal with a
personal problem

0.93308

0.65301

Someone who understands your problem
Tangible Support
Someone to help you if you were confined to a bed

0.89712

0.64632

0.63310

0.91556

Someone to take you to the doctor if you needed it

0.68371

0.87900

Someone to prepare your meals if were unable to do it
yourself

0.60864

0.93460

Someone to help you with your daily chores if you were
sick

0.58667

0.89354

Eigenvalues for 2 factors: 8.41, 1.05
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Factor Loadings for Morisky Medication Adherence Scale
Questions
Questions apply only to your anti-rejection medications such as Prograf
(tacrolimus), Myfortic (mycophenolate mofetil), Prednisone, etc…
Do you sometimes forget to take your anti-rejection medications?

Loading

Over the past two weeks, were there any days when you did not take your
anti-rejection medications?

0.50637

Have you ever cut back or stopped taking your anti-rejection medication
without telling your doctor because you felt worse when you took it?

0.07489

When you travel or leave home, do you sometimes forget to bring along your
medications?
Did you take your anti-rejection medications yesterday?

0.16770

When you feel like your rejection is under control, do you sometimes stop
taking your medicine?

0.03540

Taking medication every day is a real inconvenience for some people. Do you
feel hassled about sticking to your anti-rejection treatment plan?

0.28167

How often do you have difficulty remembering to take all of your antirejection medications?

0.70902

Eigenvalues for 1 factor: 1.41
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0.71530

0.16185

9. Full Correlation Matrix for Aim 1
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10. Aim 3 Bivariate Analyses on Ever Experienced Low Blood Sugar

Ever Experience
Low Blood Sugar
Frequency
Percent
Column Percent
No

Yes

Total

Self-Reported
Medication
Adherence
Low
High

15
12.71
62.50
9
14.75
37.50
24
13.41

103
87.29
63.64
52
85.25
33.55
155
86.59

Total

118
65.92
61
34.08
179
100.00

χ2=0.14, df=1, p=0.70

Ever Experience
Low Blood Sugar

Ever Experience
Low Blood Sugar
Frequency
Percent
Column Percent
No

Yes

Total

Clinical Measure of Medication
Adherence
r= 0.09, p= 0.29

Self-Report
Adherence to SelfCare Behaviors
Low
High

75
63.56
63.56
43
70.49
36.44
118
65.92

43
36.44
70.49
18
29.51
29.51
61
34.08

χ2=0.86, df=1, p=0.35
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Total

118
65.92
61
34.08
179
100.00

Ever Experience
Low Blood Sugar

Age
r= 0.05, p= 0.51

Ever Experience
Low Blood Sugar
Frequency
Percent
Column Percent
No

Yes

Total

Gender
Female

Male

Total

47
26.26
68.12
22
12.29
31.88
69
38.55

71
39.66
64.55
39
21.79
35.45
110
61.45

118
65.92
61
34.08
179
100.00

χ2=0.24, df=1, p=0.62
Ever Experience
Low Blood Sugar
Frequency
Percent
Column Percent
No

Yes

Total

Race
White
and other

African
American

Total

79
45.66
73.83
28
16.18
26.17
107
61.85

34
19.65
51.52
32
18.50
48.48
66
38.15

113
65.32

χ2=8.97, df=1, p<=0.01
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60
34.68
173
100.00

Ever Experience
Low Blood Sugar
Frequency
Percent
Column Percent
No

Time Since Transplant
13-24
months

Yes

Total

33
18.44
78.57
9
5.03
21.43
42
23.46

25-36
37-48
months months
32
17.88
69.57
14
7.82
30.43
46
25.70

17
9.50
62.96
10
5.59
37.04
27
15.08

49-60
months

61-72
months

Total

18
10.06
54.55
15
8.38
45.45
33
18.44

18
10.06
58.06
13
7.26
41.94
31
17.32

118
65.92

χ2=6.12, df=4, p=0.19

Ever Experience
Low Blood Sugar
Frequency
Percent
Column Percent
No

Yes

Total

Marital Status
Single,
Divorced,
Widowed
33
18.44
63.46
19
10.61
36.54
52
29.05

Married

Total

85
47.49
66.93
42
23.46
33.07
127
70.95

118
65.92

χ2=0.20, df=1, p=0.66
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61
34.08
179
100.00

61
34.08
179
100.00

Ever Experience
Low Blood Sugar
Frequency
Percent
Column Percent
No

Education

High school
/ some
college
4
59
2.23
32.96
36.36
62.77
Yes
7
35
3.91
19.55
63.64
37.23
Total
11
94
6.15
52.51
Fischer’s Exact Test=7.02, df=2, p=0.03

Ever Experience
Low Blood Sugar
Frequency
Percent
Column Percent
No

Yes

Total

Less than
High School

College
graduate or
more
55
30.73
74.32
19
10.61
25.68
74
41.34

Living Status
Alone

Live with
someone

Total

20
11.24
68.97
9
5.06
31.03
29
16.29

97
54.49
65.10
52
29.21
34.90
149
83.71

117
65.73

χ2=0.16, df=1, p=0.69
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61
34.27
178
100.00

Total

118
65.92
61
34.08
179
100.00

Ever Experience
Low Blood Sugar
Frequency
Percent
Column Percent
No

Yes

Total

Not on Disability / On
Disability
Not on
On
Disability Disability
89
50.00
71.20
36
20.22
28.80
125
70.22

Total

28
15.73
52.83
25
14.04
47.17
53
29.78

117
65.73

178
100.00

Functional Health
Literacy
Low
High

Total

61
34.27

χ2=5.58, df=1, p=0.02
Ever Experience
Low Blood Sugar
Frequency
Percent
Column Percent
No

Yes

Total

59
33.33
62.77
35
19.77
37.23
94
53.11

58
32.77
69.88
25
14.12
30.12
83
46.89

χ2=1.00, df=1, p=0.32
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117
66.10
60
33.90
177
100.00

Ever Experience
Low Blood Sugar
Frequency
Percent
Column Percent
No

Yes

Total

Communicative
Health Literacy
Low
High

45
25.42
69.23
20
11.30
30.77
65
36.72

Total

72
40.68
64.29
40
22.60
35.71
112
63.28

117
66.10

177
100.00

Critical Health
Literacy
Low
High

Total

60
33.90

χ2=0.45, df=1, p=0.50
Ever Experience
Low Blood Sugar
Frequency
Percent
Column Percent
No

Yes

Total

43
24.29
62.32
26
14.69
37.68
69
38.98

74
41.81
68.52
34
19.21
31.48
108
61.02

χ2=0.72, df=1, p=0.40
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117
66.10
60
33.90
177
100.00

11. Aim 3 Bivariate Analyses of Experiencing Low Blood Sugar in Last 6 Months

Experienced an
Episode of Low
Blood Sugar in Last
6 Months
Frequency
Percent
Column Percent
No

Yes

Total

Self-Reported
Medication
Adherence
Low

High

Total

18
14.06
72.00
7
10.56
29.23
25
13.89

110
85.94
70.97
45
86.54
29.03
155
86.11

128
71.11
52
28.89
180
100.00

χ2<=0.01, df=1, p=0.92
Experienced Low
Blood Sugar in the
Last 6 Months

Clinical Measure of Medication
Adherence
r= 0.15, p= 0.08

Experienced an
Episode of Low
Blood Sugar in Last
6 Months
Frequency
Percent
Column Percent
No

Yes

Total

Self-Reported
Adherence to SelfCare Behaviors
Low

High

Total

83
64.84
69.75
36
69.23
30.25
119
61.11

45
35.16
73.77
26
30.77
26.23
61
33.89

128
71.11

χ2=0.32, df=1, p=0.57
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52
28.89
180
100.00

Experienced Low
Blood Sugar in the
Last 6 Months

Age

r= 0.15, p= 0.05

Experienced an
Episode of Low
Blood Sugar in Last
6 Months
Frequency
Percent
Column Percent
No

Yes

Total

Gender

Female

Male

Total

48
26.67
69.57
21
11.67
30.43
69
38.33

80
44.44
72.07
31
17.22
27.93
111
61.67

128
71.11

χ2=0.13, df=1, p=0.72
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52
28.89
180
100.00

Experienced an
Episode of Low
Blood Sugar in Last
6 Months
Frequency
Percent
Column Percent
No

Race

Yes

Total

White
and other

African
American

Total

83
47.70
77.57
24
13.79
22.43
107
61.49

40
22.99
59.70
27
15.52
40.30
67
38.51

123
70.69
51
29.31
174
100.00

χ2=6.35, df=1, p=0.01

Experienced an
Episode of Low
Blood Sugar in
Last 6 Months
Frequency
Percent
Column Percent
No

Time Since Transplant

13-24
months

Yes

Total

33
18.33
78.57
9
5.00
21.43
42
23.33

25-36
37-48
months months
35
19.44
74.47
12
6.67
25.53
47
26.11

18
10.00
66.67
9
5.00
33.33
27
15.00

χ2=3.43, df=4, p=0.49
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49-60
months

61-72
months

Total

20
11.11
60.61
13
7.22
39.39
33
18.33

22
12.22
70.97
9
5.00
29.03
31
17.22

128
71.11
52
28.89
180
100.00

Experienced an
Episode of Low
Blood Sugar in Last
6 Months
Frequency
Percent
Column Percent
No

Yes

Total

Marital Status

Single,
Divorced,
Widowed
38
21.11
71.70
15
8.33
28.30
53
29.44

Married

Total

90
50.00
70.87
37
20.56
29.13
127
70.56

128
71.11
52
28.89
180
100.00

χ2=0.01, df=1, p=0.91

Experienced an
Episode of Low
Blood Sugar in Last
6 Months
Frequency
Percent
Column Percent
No

Education

Less than
High School

6
3.33
54.55
Yes
5
2.78
45.45
Total
11
6.11
Fischer’s Exact= 0.0041, p=0.10

High school
/ some
college
63
35.00
67.02
31
17.22
32.98
94
52.22
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College
graduate or
more
59
32.78
78.67
16
8.89
21.33
75
41.67

Total

128
71.11
52
28.89
180
100.00

Experienced an
Episode of Low
Blood Sugar in Last
6 Months
Frequency
Percent
Column Percent
No

Yes

Total

Living Status

Alone

Live with
someone

Total

21
11.73
72.41
8
4.47
27.59
29
16.20

106
59.22
70.67
44
24.58
29.33
150
83.80

127
70.95
52
29.05
179
100.00

χ2=0.04, df=1, p=0.85

Experienced an
Episode of Low
Blood Sugar in Last
6 Months
Frequency
Percent
Column Percent
No

Yes

Total

Not on Disability / On
Disability

Not on
Disability

On
Disability

Total

91
50.84
72.80
34
18.99
27.20
125
69.83

36
20.11
66.67
18
10.06
33.33
54
30.17

127
70.95

χ2=0.69, df=1, p=0.41
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52
29.05
179
100.00

Experienced an
Episode of Low
Blood Sugar in Last
6 Months
Frequency
Percent
Column Percent
No

Yes

Total

Functional Health
Literacy

Low

High

Total

62
34.83
65.96
32
17.98
34.04
94
52.81

65
36.52
77.38
19
10.67
22.62
84
47.19

127
71.35
51
28.65
178
100.00

χ2=2.83, df=1, p=0.09

Experienced an
Episode of Low
Blood Sugar in Last
6 Months
Frequency
Percent
Column Percent
No

Yes

Total

Communicative
Health Literacy

Low

High

Total

48
26.97
72.73
18
10.11
27.27
66
37.08

79
44.38
70.54
33
18.54
29.46
112
62.92

127
71.35

χ2=0.10, df=1, p=0.75
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51
28.65
178
100.00

Experienced an
Episode of Low
Blood Sugar in Last
6 Months
Frequency
Percent
Column Percent
No

Yes

Total

Critical Health
Literacy

Low

High

Total

46
25.84
65.71
24
13.48
34.29
70
39.33

81
45.51
75.00
27
15.17
25.00
108
60.67

127
71.35

χ2=1.79, df=1, p=0.18
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51
28.65
178
100.00

12. Aim 3 Bivariate Analyses of Ever Experienced Diarrhea from Medications

Ever Experienced
Diarrhea from
Medications
Frequency
Percent
Column Percent
No

Yes

Total

Self-Reported
Medication
Adherence
Low
High

10
9.80
40.00
15
19.74
60.00
25
14.04

92
90.20
60.13
61
80.26
39.87
153
85.96

Total

102
57.30
76
42.70
178
100.00

χ2=3.56, df=1, p<=0.06

Ever Experienced
Diarrhea from
Medications

Clinical Measure of Medication
Adherence
r= -0.20, p= 0.01

Ever Experienced
Diarrhea from
Medications
Frequency
Percent
Column Percent
No

Yes

Total

Self-Reported
Adherence to SelfCare Behaviors
Low
High

62
60.78
52.99
55
72.37
47.01
117
65.73

40
39.22
65.57
21
27.63
34.43
61
34.27

χ2=2.59, df=1, p=0.11
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Total

102
57.30
76
42.70
178
100.00

Ever Experience
Diarrhea from
Medications

Age

r= -0.33, p<0.0001

Ever Experienced
Diarrhea from
Medications
Frequency
Percent
Column Percent
No

Yes

Total

Gender

Female

Male

Total

36
20.22
50.70
35
19.66
49.30
71
39.89

66
37.08
61.68
41
23.03
38.32
107
60.11

102
57.30
76
42.70
178
100.00

χ2=2.10, df=1, p=0.15

Ever Experienced
Diarrhea from
Medications
Frequency
Percent
Column Percent
No

Yes

Total

Race

White
and other

African
American

Total

60
34.68
56.60
46
26.59
43.40
106
61.27

39
22.54
58.21
28
16.18
41.79
67
38.73

99
57.23

χ2=0.04, df=1, p=.84
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74
42.77
173
100.00

Ever Experienced
Diarrhea from
Medications
Frequency
Percent
Column Percent
No

Time Since Transplant

13-24
months

Yes

Total

27
15.17
61.36
17
9.55
38.64
44
24.72

25-36
37-48
months months
27
15.17
57.45
20
11.24
42.55
47
26.40

12
6.74
46.15
14
7.87
53.85
26
14.61

49-60
months

61-72
months

Total

21
11.80
65.63
11
6.18
34.38
32
17.98

15
8.43
51.72
14
7.87
48.28
29
16.29

102
57.30

χ2=2.89, df=4, p=0.58

Ever Experienced
Diarrhea from
Medications
Frequency
Percent
Column Percent
No

Yes

Total

Marital Status

Single,
Divorced,
Widowed
27
15.17
50.94
26
14.61
49.06
53
29.78

Married

Total

75
42.13
60.00
50
28.09
40.00
125
70.22

102
57.30

χ2=1.25, df=1, p=0.26
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76
42.70
178
100.00

76
42.70
178
100.00

Ever Experienced
Diarrhea from
Medications
Frequency
Percent
Column Percent
No

Education

Less than
High School

7
3.93
63.64
Yes
4
2.25
36.36
Total
11
6.18
Fisher’s Exact Test= 0.03 p=0.88

Ever Experienced
Diarrhea from
Medications
Frequency
Percent
Column Percent
No

Yes

Total

High school
/ some
college
53
29.78
57.61
39
21.91
42.39
92
51.69

College
graduate or
more
42
23.60
56.00
33
18.54
44.00
75
42.13

Living Status

Alone

Live with
someone

Total

17
9.60
58.62
12
6.78
41.38
29
16.38

85
48.02
57.43
63
35.59
42.57
148
83.62

102
57.63

χ2=0.01, df=1, p=0.91
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75
42.37
177
100.00

Total

102
57.30
76
42.70
178
100.00

Ever Experienced
Diarrhea from
Medications
Frequency
Percent
Column Percent
No

Yes

Total

Functional Health
Literacy
Low

High

Total

51
28.98
55.43
41
23.30
44.57
92
52.27

49
27.84
58.33
35
19.89
41.67
84
47.73

100
56.82
76
43.18
176
100.00

χ2=0.15, df=1, p=0.70

Ever Experienced
Diarrhea from
Medications
Frequency
Percent
Column Percent
No

Yes

Total

Communicative
Health Literacy
Low

High

Total

38
21.59
58.46
27
15.34
41.54
65
36.93

62
35.23
55.86
49
27.84
44.14
111
63.07

100
56.82

χ2=0.11, df=1, p=0.74
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76
43.18
176
100.00

Ever Experienced
Diarrhea from
Medications
Frequency
Percent
Column Percent
No

Yes

Total

Critical Health
Literacy
Low

High

Total

39
22.16
56.52
30
17.05
43.48
69
39.20

61
34.66
57.01
46
26.14
42.99
107
60.80

100
56.82
76
43.18
176
100.00

χ2<=0.01, df=1, p=0.95

Ever Experienced
Diarrhea from
Medications
Frequency
Percent
Column Percent
No

Yes

Total

Not on Disability / On
Disability
Not on
Disability

On
Disability

Total

80
45.20
64.52
44
24.86
35.48
124
70.06

21
11.86
39.62
32
18.08
60.38
53
29.94

101
57.06

χ2=9.39, df=1, p<=0.01

150

76
42.94
177
100.00

13. Aim 3 Bivariate Analyses of Experiencing Diarrhea from Medications in the
Last 6 Months

Experienced
Diarrhea from
Medications in Last
6 Months
Frequency
Percent
Column Percent
No

Yes

Total

Self-Reported
Medication
Adherence
Low

High

Total

18
13.33
75.00
6
14.29
25.00
24
13.56

117
86.67
76.47
36
85.71
253.53
153
86.44

135
76.27

χ2=0.02, df=1, p=0.87

151

42
23.73
177
100.00

Experienced
Diarrhea from
Medications in the
Last 6 Months

Clinical Measure of Medication
Adherence

r= -0.03, p= 0.73

Experienced
Diarrhea from
Medications in Last
6 Months
Frequency
Percent
Column Percent
No

Yes

Total

Self-Reported
Adherence to SelfCare Behaviors
Low

High

Total

86
63.70
74.14
30
71.43
25.86
116
65.54

49
36.30
80.33
12
28.57
19.67
61
34.46

135
76.27

χ2=0.85, df=1, p=0.36

152

42
23.73
177
100.00

Experienced
Diarrhea from
Medications

Age

r= -0.16, p=0.03

Experienced
Diarrhea from
Medications in Last
6 Months
Frequency
Percent
Column Percent
No

Yes

Total

Gender

Female

Male

Total

50
28.25
72.46
19
10.73
27.54
69
38.98

85
48.02
78.70
23
12.99
21.30
108
61.02

135
76.27
42
23.73
177
100.00

χ2=0.91, df=1, p=0.34
Experienced
Diarrhea from
Medications in Last
6 Months
Frequency
Percent
Column Percent
No

Yes

Total

Race

White
and other

African
American

Total

80
46.51
75.47
26
15.12
24.53
106
61.63

51
29.65
77.27
15
8.72
22.73
66
38.37

131
76.16

χ2=0.07, df=1, p=0.79
153

41
23.84
172
100.00

Experienced
Diarrhea from
Medications in
Last 6 Months
Frequency
Percent
Column Percent
No

Time Since Transplant

13-24
months

Yes

Total

34
19.21
77.27
10
5.65
22.73
44
24.86

25-36
37-48
months months
35
19.77
76.09
11
6.21
23.91
46
25.99

19
10.73
73.08
7
3.95
26.92
26
14.69

49-60
months

61-72
months

Total

26
14.69
81.25
6
3.39
18.75
32
18.08

21
11.86
72.41
8
4.52
27.59
29
16.38

135
76.27

χ2=0.85, df=4, p=0.93

Experienced
Diarrhea from
Medications in Last
6 Months
Frequency
Percent
Column Percent
No

Yes

Total

Marital Status

Single,
Divorced,
Widowed
39
22.03
72.22
15
8.47
27.78
54
30.51

Married

Total

96
54.24
78.05
27
15.25
21.95
123
69.49

135
76.27

χ2=0.70, df=1, p=0.40

154

42
23.73
177
100.00

42
23.73
177
100.00

Experienced
Diarrhea from
Medications in Last
6 Months
Frequency
Percent
Column Percent
No

Education

Less than
High School

10
5.65
100.00
Yes
0
0.00
0.00
Total
10
5.65
Fisher’s Exact Test= 0.005 p=0.10

Experienced
Diarrhea from
Medications in Last
6 Months
Frequency
Percent
Column Percent
No

Yes

Total

High school
/ some
college
72
40.68
78.26
20
11.30
21.74
92
51.98

College
graduate or
more
53
29.94
39.26
22
12.43
29.33
75
42.37

Living Status

Alone

Live with
someone

Total

22
12.50
73.33
8
4.55
26.67
30
17.05

112
63.64
76.71
34
19.32
23.29
146
82.95

134
76.14

χ2=0.16, df=1, p=0.69

155

42
23.86
176
100.00

Total

135
76.27
42
23.73
177
100.00

Experienced
Diarrhea from
Medications in Last
6 Months
Frequency
Percent
Column Percent
No

Yes

Total

Functional Health
Literacy

Low

High

Total

68
38.86
75.56
22
12.57
24.44
90
51.43

65
37.14
76.47
20
11.43
23.53
85
48.57

133
76.00
42
24.00
175
100.00

χ2=0.02, df=1, p=0.89

Experienced
Diarrhea from
Medications in Last
6 Months
Frequency
Percent
Column Percent
No

Yes

Total

Communicative
Health Literacy

Low

High

Total

51
29.14
79.69
13
7.43
20.31
64
36.57

82
46.86
73.87
29
16.57
26.13
111
63.43

133
76.00

χ2=0.75, df=1, p=0.39

156

42
24.00
175
100.00

Experienced
Diarrhea from
Medications in Last
6 Months
Frequency
Percent
Column Percent
No

Yes

Total

Critical Health
Literacy

Low

High

Total

53
30.29
76.81
16
9.14
23.19
69
39.43

80
45.71
75.47
26
14.86
24.53
106
60.57

133
76.00
42
24.00
175
100.00

χ2=0.04, df=1, p=0.84

Experienced
Diarrhea from
Medications in Last
6 Months
Frequency
Percent
Column Percent
No

Yes

Total

Not on Disability / On
Disability

Not on
Disability

On
Disability

Total

98
55.68
79.67
25
14.20
20.33
123
69.89

36
20.45
67.92
17
9.66
32.08
53
30.11

134
76.14

χ2=2.81, df=1, p=0.09

157

42
23.86
176
100.00
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