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Background: A total of 17,000 patients receive kidney transplants each year in the United

States. The 30-day readmission rate for kidney transplant recipients is over 30%. Our

research focuses on the relationship between the quality of care delivered during the

patient’s hospital stay for a kidney transplant, and the patient health outcomes and

readmissions related to the transplant.

Methods:We interviewed 20 kidney transplant recipients at a major transplant center in the

United States. Findings from these interviews were used to inform the data collection using

structured surveys, which were administered to an additional 77 kidney transplant

recipients. We used ordinary least squares regression to predict the effects of two

dimensions of in-hospital care qualityeinformation consistency and empathetic care

deliveryeon level of patient anxiety 1 week following discharge. Further, we estimated a

logistic regression to predict the effect of anxiety, combined with the two dimensions of

in-hospital care quality, on occurrence of 30-day readmissions.

Results: Patient anxiety levels 1 wk after discharge are significantly associated with infor-

mation consistency and empathetic delivery of care. Patient anxiety 1 wk after discharge is

associated with occurrence of 30-d readmissions. The logistic regression model indicates

that the risk of getting readmitted is 110% higher for a one unit increase in patient anxiety

level 1 wk after discharge. Finally, patient anxiety fully mediates the effects of consistency

of information and empathetic care delivery on occurrence of 30-d readmissions (50.96% of

the effect is mediated).

Conclusions: Our study suggests two ways of preventing readmissions through reduction of

postdischarge anxiety: (1) standardizing in-hospital care, so that information received by

patients is consistent, and (2) by training caregivers to be more empathetic toward patients

during the delivery of this information.

ª 2016 Elsevier Inc. All rights reserved.
ner Medical Center, 410 W 10th Avenue, Columbus, OH 43210. Tel.: þ1 614 293 7081; fax: þ1

mc.edu (S. Moffatt-Bruce).
ier Inc. All rights reserved.

mailto:susan.moffatt-bruce@osumc.edu
www.sciencedirect.com/science/journal/00224804
http://www.JournalofSurgicalResearch.com
http://dx.doi.org/10.1016/j.jss.2016.05.032
http://dx.doi.org/10.1016/j.jss.2016.05.032
http://dx.doi.org/10.1016/j.jss.2016.05.032
http://dx.doi.org/10.1016/j.jss.2016.05.032
http://dx.doi.org/10.1016/j.jss.2016.05.032
http://dx.doi.org/10.1016/j.jss.2016.05.032
http://dx.doi.org/10.1016/j.jss.2016.05.032
http://dx.doi.org/10.1016/j.jss.2016.05.032


2 j o u r n a l o f s u r g i c a l r e s e a r c h � - 2 0 1 6 (- ) 1e8
Introduction good rapport between care provider and the patient.16 Based
In 2014, over 17,000 patients received kidney transplants in

the United States.1 The wait list for such transplants is longer

than 100,000 with >3000 patients being added to the list every

month.1 Post-transplant, kidney recipients have high occur-

rence of 30-d readmissions. A study covering kidney trans-

plants from 2001 to 2005 found the readmission rate to be

31%.2,3 Proper self-care by patients after discharge, including

adherence to medication protocols, doctor visits, dietary

modifications, and infection prevention, plays an important

role in preventing readmissions.4,5 The instructions for such

postdischarge care are given to the patients during their

transplant-related stay at the hospital. However, these in-

structions for kidney transplant recipients are becomingmore

complex with the aggressive use of marginal organs and with

increasingly complicated transplant cases being accepted.6,7

In addition, with early discharges stemming from added

pressures for reducing patient lengths of stay,8 the scope of

patient responsibilities for self-care is also increasing. This

added complexity and content of post-transplant self-care can

lead to increase in patient anxiety with respect to their con-

ditions immediately after discharge. In this research, we seek

to examine the role of reducing patient anxiety after discharge

in prevention of 30-d readmissions for kidney transplant

recipients.

Although several studies have directly linked quality of

care within-hospital settings to patient health outcomes such

as patient satisfaction and readmissions,9-11 the transition of

care after discharge is also important to the well-being of the

patient. Given the importance of postdischarge self-managed

care for kidney transplant recipients, we reason that, for such

patients, anxiety after discharge may be the “missing link”

between quality of care delivered at the hospital and clinical

outcomes such as occurrence of readmissions.12 By focusing

on these relationships, our study seeks to contribute toward

research on the combined effects of patient characteristics

and actions of care-providing teams on outcomes of

surgeries.13,14

The relationships that we study are supported in the extant

health care and service delivery literature. The transitions

theory in health care emphasizes the need for understanding

and reducing a patient’s vulnerabilities during milestone

changes such as organ transplants so that the patient is better

prepared for life, post-transition.15 This follows the estab-

lished view on the importance of a service delivery process

that, besides providing consistent delivery, also generates a
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on these perspectives, we studied the effects of information

consistency and empathetic care during hospital stay on

patient’s anxiety 1 wk after the discharge and the mediating

role of patient anxiety in the link between in-hospital care and

occurrence of patient readmission. Figure 1 represents the

model examined in this research.
Materials and methods

We examined these relationships using data collected from a

sample of patients at the kidney transplant unit of the Ohio

State University Wexner Medical Center (OSUWMC). This

transplant unit conducts about 200 kidney transplants per

year, which is the type of allograft studied in this research.

Institutional Review Board (IRB) approval was obtained (IRB #

2014H0405) to collect both primary (qualitative interviews and

structured survey) and secondary (hospital records) data from

adult kidney transplant recipients at OSUWMC. The in-

vestigators included the chief quality and patient safety offi-

cer, the physician transplant director, and the nursing director

for the kidney transplant unit at OSUWMC. The research team

interactedwith all themembers of the transplant team,which

consisted of 24 nurses (15 inpatients and nine outpatients), 12

transplant physicians, and inpatient and outpatient nurse

managers.

Our interview and survey data (a subset of questions and

discussion points for our interviews and the questions used in

our survey are provided in Appendices A1 and A2) are related

to the discharge instructions delivered during hospitaliza-

tions, interactions with the caregivers, and self-reported

health status of the patients 1 week after discharge. We

matched these data with secondary data about patient

complexity (e.g., preexisting psychological and health condi-

tions), length of stay, patient controls (e.g., age, gender,

ethnicity), graft functioning during the time of discharge, and

the occurrence of 30-d readmissions. Patients undergoing

multivisceral transplants were excluded from our sample

because such procedures have substantially different

discharge instructions and postoperative care guidelines. All

of the patients (n ¼ 20) that we interviewed had undergone

single kidney transplant surgeries within the past 6 mo (Jan

2014-June 2014). Of the patients in our subsequent survey

sample, 70% had undergone single kidney transplant sur-

geries within the past 4 y (2011-2014).
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after 
ge

30-day 
Readmission 

B  

issions for kidney transplant recipients. Patient level

preexisting psycho-social and health conditions, length of

ation in anxiety levels are explained by information

h controls [ 30%). (B) Odds of getting readmitted is 110%

.

http://dx.doi.org/10.1016/j.jss.2016.05.032
http://dx.doi.org/10.1016/j.jss.2016.05.032
http://dx.doi.org/10.1016/j.jss.2016.05.032
http://dx.doi.org/10.1016/j.jss.2016.05.032
http://dx.doi.org/10.1016/j.jss.2016.05.032
http://dx.doi.org/10.1016/j.jss.2016.05.032
http://dx.doi.org/10.1016/j.jss.2016.05.032


Table 1 e Sample characteristics and comparisons with
past 2 y.

Demographics Our
survey

OSUWMC
(2013)

OSUWMC
(2014)

Number of transplant

recipients

77 163 204

Gender Female: 44% Female: 39% Female: 37%

Donor type Living: 48% Living: 49% Living: 52%

Race White: 67% White: 74% White: 72%

Mean length of stay

(Std. dev)

7.05 d (3.17 d) 7.3 d (3.5 d) 7.7 d (4.0 d)

30-d readmissions 31% 34% 36%
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As a first step, we conducted semistructured interviews

with 20 kidney transplant recipients to understand the cur-

rent state of the quality of care delivered during patient hos-

pitalization. Our interviews focused on topics such as extent

of interactions with the physicians and nurses, availability of

information related to postdischarge care, and wellness on

discharge. These interviews were recorded and later tran-

scribed for analyses. The content of these interviews pointed

to several issues related to the quality of care delivered during

the patients’ stay in the hospital that could potentially impact

the patients’ level of comfort with postdischarge care. For

instance, when asked about receiving instructions for post-

discharge care, (Q5 in Appendix A1), one patient noted:

“It was overwhelming and I certainly don’t remember any

of these conversations. There were often too many people

giving us different instructions. It was clearly confusing

and I had to educate myself after the discharge on labs and

signs and symptoms of rejection”

In general, our interviews suggested that the information

delivered during patient stay varied in content across

different caregivers delivering such information and was

delivered in a somewhat rushed manner. To further under-

stand the interactions among caregivers and the patients

during their transplant-related stay in the hospital, we spent

additional time shadowing, on multiple occasions, all 15

inpatient caregivers responsible for patient care and discharge

instruction delivery. The data collected from these shadowing

experiences reaffirmed the existence of variation in the con-

tent and delivery of information, particularly that pertaining

to postoperative care. As an example, consider the evidence-

based standard of care that requires patients to drink at

least 3 L of fluid every day.17 In different rounds of shadowing,

we found that while one nurse recommended that the
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patient drink “a lot of fluids” (without any specific amount

mentioned), another nurse suggested “2 L of fluids”, and a

third nurse suggested “100 ounces of water”. Such in-

consistencies in information often appeared to confuse pa-

tients, adding to the tremendous overload that the patients

were receiving in the quantity of information. Our shadowing

experiences also allowed us to observe varying levels of

empathy in the interactions of caregivers with patients. For

instance, in some instances, we found that the caregivers

were somewhat rushed in their delivery of instructions due to

varied circumstances (e.g., in one instance, a nurse who was

delivering postdischarge instructions was called away to

assist for a biopsy and had to rush through the instructions).

Next, informed by our interviews and a review of existing

theories, we created a paper-based survey to collect data from

other kidney transplant recipients at OSUWMC. These surveys

were used to collect data between Oct 2014 and July 2015 from

patients who visited the outpatient transplant clinic for

postoperative care. Table 1 provides the summary statistics

for respondents of our survey as well as corresponding

summary statistics for the population of kidney transplant

recipients at OSUWMC for 2013 and 2014. There were no sta-

tistical differences in gender, donor type, race, and length of

stay between our sample and the 2013-2014 populations of

kidney transplant recipients at OSUWMC (P > 0.20). After

closing out our survey-data collection, we conducted focus

groups with two different groups (in July and Aug 2015) of

kidney transplant recipients at OSUWMC to communicate our

preliminary qualitative findings and inferences and to brain-

storm ideas for improving in-hospital care quality, mainly

related to instructions for postdischarge care. Figure 2 pro-

vides an overview of the timeline for our completed data

collection thus far.
Measures

Dependent variables

30-d readmission occurrences
The primary dependent variable in our study is whether the

patient was readmitted to the hospital within 30 d after post-

transplant discharge due to kidney-related issues (especially

increased creatinine levels). A binary variable (1 ¼ yes, 0 ¼ no)

was used to measure occurrence of readmission. In our

sample, 24 of 77 patients were readmitted to the hospital

within 30 d of discharge after their transplant surgeries (31%).

This rate is not statistically different from the 2013 and 2014

30-d readmission rates for kidney transplant recipients at

OSUWMC (33%, P ¼ 0.78 for 2013 and 36%, P ¼ 0.43).
2014 – Dec 2014:
owing all nurses 
 patient discharge 
instruction
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Survey and Interview 
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person during post-
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Table 2 e Variables and operationalization.

Variable name Definition Min Max Mean

30-d readmission Whether the transplant recipient was hospitalized within 30 d

(0 ¼ no, 1 ¼ yes)

0 1 0.312

Patient anxiety Extent of fear and worries experienced by the patient 7 d after

discharge (1-5 Likert scale)

1 5 1.98

Information consistency Ease of access and availability of information during the patient’s

stay at the hospital (1-5 Likert scale)

2 5 4.072

Empathetic care Extent of empathy shown by care providers during the patient’s stay

at the hospital (1-5 Likert scale)

1 5 3.41

Delayed graft function Occurrence of delayed graft function at the time of discharge

(0 ¼ no, 1 ¼ yes)

0 1 0.08

Preexisting diabetes Patient has existing diabetic condition (0 ¼ no, 1 ¼ yes) 0 1 0.26

Preexisting psychological

condition

Whether the patient has a preexisting psychological problems

as evidenced from their visit to a psychologist before transplant

(0 ¼ no, 1 ¼ yes)

0 1 0.11

Length of stay Log base 2 of the number of days of inpatient stay during transplant

procedure

2 4.52 2.73

Donor type Type of transplant (0 ¼ cadaveric, 1 ¼ living) 0 1 0.48

Year of transplant Whether the transplant was conducted in the last 4 years

(0 ¼ no, 1 ¼ yes)

0 1 0.70

Patient age Age of the transplant recipient 15 77 51.02

Ethnicity Ethnicity of the transplant recipient (0 ¼ white, 1 ¼ others) 0 1 0.33

Gender Gender of the transplant recipient (0 ¼ male, 1 ¼ female) 0 1 0.44
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Patient anxiety
We measured patient anxiety using four items based on the

PROMIS scale (nihpromis.org) previously used by several

researchers.18 This scale measures the extent of patient anx-

iety 1wk after discharge. The reliability of this scale (Cronbach

alpha) is 0.93.

Independent variables

Information consistency
We measured the consistency of information received by a

patient during his or her hospital stay for transplant using five

items that measure the easiness to get information straight-

ened out and the level of understanding of symptoms and

procedures. The scale is adapted from19 and has a reliability

(Cronbach alpha) of 0.73.

Empathetic care
We measured the extent of empathy in care delivered during

the patient’s stay using a three-item scale adapted from the

SF-36 questionnaire.20,21 This scale measures the patient’s

level of comfort in interactions with the caregiving team. The

reliability (Cronbach alpha) of this scale is 0.94.

Controls

Several patient level factors can impact patient anxiety and

readmissions12,22; and hence, we include such factors in our

analyses. We control for gender, ethnicity, and type of trans-

plant (living versus cadaveric), age of the patient, and year of

transplant. We also account for the patient’s length of stay,

preexisting psychological condition, preexistence of diabetes,
and occurrence of delayed graft function at the time of

discharge in our analyses. Table 2 lists all the measures and

their operationalization and presents summary statistics

based on our data.
Validity and reliability

We conducted confirmatory factor analysis (CFA) to assess the

convergent and discriminant validity ofmulti-item scales used

in this study. The measurement model included 11 items

representing the three constructs shown in the conceptual

frameworkdtwo independent variables (information consis-

tency and empathetic care delivery) and one dependent vari-

able (7-d patient anxiety). The fit indices indicated that the

model fit the data reasonably well (c2 ¼ 111.21, df ¼ 51,

comparative fit index ¼ 0.92, standardized root mean square

residual ¼ 0.07). Convergent validity was assessed by exam-

ining the path coefficients from the constructs to their corre-

sponding measurement items.23 All path coefficients were

significant (P < 0.01) with values ranging from 0.54 to 0.95.

Discriminant validity was assessed in two ways. First, we

analyzed all possible pairs of constructs in a series of two-

factor confirmatory factor analysis models.24 Each model was

estimated twicedonce constraining the correlation between

constructs to unity and once freely estimating the correlation.

The chi-square difference between the two models was sta-

tistically significant (c2 (df ¼ 1) > 3.84, P < 0.01) for all possible

pairs of constructs implying that the unconstrainedmodel had

a better fit than the constrainedmodel. This provided evidence

for the discriminant validity of the constructs. Second, we

examined the average variance extracted for the constructs,

which ranged from 0.51 to 0.80. The average variance extracted
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Table 3 e Results.

Estimation method OLS
regression

Logistic
regression

Dependent variable Patient
anxiety

30-d
readmission

Model 1 Model 2

Coeff Std.
error

Odds
ratio

Std.
error

Independent variables

Information consistency �0.347 0.171** 1.680 0.761

Empathetic care delivery �0.187 0.094* 1.183 0.547

Mediators

Patient anxiety 2.101 0.812*

Control variables

Delayed graft function �0.349 0.347 2.708 4.400

Preexisting diabetes �0.101 0.341 0.363 0.293

Preexisting psych 0.630 0.448 5.106 6.488

Length of stay 0.275 0.435 136.617 237.669***

Donor type 0.033 0.267 3.343 3.049

Year of transplant �0.763 0.345** 0.097 0.089**

Patient age 0.006 0.011 1.050 0.323

Ethnicity 0.315 0.256 1.824 1.287

Gender 0.196 0.257 1.087 0.830

Constant �0.383 1.140 0.000 0.000***

R2 29.7% Pseudo R2 32.79%

F 2.18 LR c2 28.57

Prob > F 0.028 P> c2 0.005

*P < 0.1, **P < 0.05, ***P < 0.01.
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for each construct was greater than its squared correlation

with any other construct, further indicating their discriminant

validity.25 Overall, we found the constructs and their mea-

surement items to be reliable and valid.
Analyses and results

Main results

Our analyses of the relationships shown in Figure 1 were done

using STATA 11 by estimating two regression models, the

results of which are shown in Table 3. Seven cases were

dropped due to missing values on preexisting conditions or

graft functioning, leaving a sample size of 70 for these two

analyses1. First, we estimated an ordinary least squares (OLS)

regression to identify the effects of information consistency

and empathetic care on patient anxiety on discharge after

controlling for other factors. The results from this analysis are

shown under model 1 of Table 3. Both information consis-

tency (b ¼ �0.347, P < 0.05) and empathetic care delivery
1 As a robustness test, we repeated our analyses replacing these
missing data using mean substitution and obtained similar
results.
(b ¼ �0.187, P < 0.10) were negatively associated with anxiety

level on discharge. That is, increase in these dimensions of

care delivered during hospitalization was associated with

decrease in patient anxiety levels after discharge. Comparing

these coefficients suggests that information consistency has a

stronger association with anxiety levels when compared to

empathetic care delivery. In terms of control variables, pa-

tients who had undergone transplants in the last 4 y had

experienced higher levels of anxiety (b ¼ �0.763, P < 0.05).

None of the other control variables were significant. The

overall model explained 29.7% variation in patient anxiety

levels.

Next, we estimated a logistic regression to identify how

patient anxiety levels, along with other variables used in

model 1, affected occurrence of 30-d patient readmissions.

Results are shown in model 2 of Table 3. As seen from this

model, the level of patient anxiety on discharge has a strong

association with the likelihood of readmission (P ¼ 0.055).

Interpreting the odds ratio for this predictor suggests that a

unit increase in patient anxiety levels is associated with 110%

higher likelihood of the patient getting readmittedwithin 30 d.

The 95% confidence interval for this variable is 0.985 to 4.481.

Among the control variables related to patient characteristics,

we find that transplants conducted in the last 4 y (odds

ratio ¼ 0.097, P < 0.05) and length of stay (odds ratio¼ 136.617,

P < 0.01) are associated with occurrence of 30-d readmission.

Interpreting these results suggest that the patients who had

undergone transplants in the last 4 y had 9.7% lower likeli-

hood of 30-d readmission when compared to patients who

had undergone transplants more than 4 y. As the length of

stay was log base 2 transformed, the interpretation of its odds

ratio is that with a doubling of the length of stay for a given

patient, the odds of getting readmitted within 30 d increases

by 36.62 times. It is also interesting to note that, in this

regression (model 2), information inconsistency and empa-

thetic care delivery are not associated with occurrence of 30-d

readmission. This indicates that the effects of these two fac-

tors on 30-d readmission are fully mediated through level of

patient anxiety after transplant. Furthermore, we conducted a

binarymediation test using the binarymediation command in

STATA.26 Results from the analyses suggest that 50.96% of the

total effect of information consistency and empathetic care

delivery on occurrence of readmission is mediated through

post-surgery anxiety.
Robustness checks

We conducted three additional analyses to account for other

factors that may impact patient outcomes after kidney

transplants and to assess the robustness of our results2.

First, as a measure of intermediate outcomes, we collected

information on the change in creatine levels on discharge,

which is shown to have association to compliance with water

intake requirementsdan important discharge instruction for

kidney transplant recipients.17 Specifically, we collected data
2 We thank two anonymous referees on whose suggestions we
included additional control variables in our main analysis and
conducted these supplemental analysis.
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on creatinine levels for patients at the time of admission and

again at the time of first labs after discharge and included

percentage change in creatinine as an independent variable in

our two regression models. This variable was highly corre-

lated with the variable for occurrence of delayed graft func-

tion (P < 0.01) and so, the delayed graft function variable was

deleted for estimating the two regressions that included

creatinine level change. Results from the regressions indi-

cated that while the effects of change in creatinine level on

anxiety and on occurrence of readmission were not signifi-

cant, effects of information consistency and empathetic care

delivery on patient anxiety as well as the effect of patient

anxiety on occurrence of readmission were similar to the

original results. These results provide further support for the

relationships among the variables of interest as they account

for the effect of creatinine level change, an adverse occur-

rence of which is frequently associated with increase in

occurrence of readmissions.

Next, we obtained data on body mass index (data was

available for 44 patients) and reran the two main regression

models including this variable. For the model predicting

anxiety, bodymass index did not have a significant effect, and

the effects of information consistency and empathetic care

delivery remained significant and similar to original results.

For the model predicting readmission, the model was

nonsignificant (P ¼ 0.13), which can be attributed to the

smaller sample size. However, the effect of anxiety on read-

mission remained similar to our original result. The results of

these analyses support our results after accounting for

another preexisting characteristic of patients, obesity, which

can adversely impact readmissions.

Third, to check for surgeons or practitioners impacting

patient outcomes, we estimated fixed effect regressions to

account for the seven surgeons who had performed trans-

plants in our sample. This was done using “areg” command in

STATA 14 for the analysis for anxiety and “clogit” command

for the analysis predicting occurrence of readmissions. We

found that the identity of surgeons conducting the transplants

did not significantly impact patient outcomes, and the

remaining results were similar to the results obtained in the

original analyses.

Finally, we also verified the criteria for readmissions with

the surgical team. Patients were readmitted if they had elec-

trolyte abnormalities and/or renal dysfunctions. These

criteria remained the same throughout our study period

minimizing the concerns of administrative changes.
3 We did an OLS regression with just the patient controls alone
(R2 ¼ 16.58%) and compared it with the regression results from
Table 3 to obtain the difference in R2.
Discussion

The purpose of this study was to understand the relationship

between the quality of care delivered during a kidney trans-

plant recipient’s hospital stay and health outcomes, including

occurrence of readmissions, related to the transplant. Our

interviews with recent kidney transplant recipients revealed

that transplant recipients value the consistency of in-

structions (i.e., standardized care) and empathy in care

delivery (i.e., patient-centric care) as critical dimensions of

care quality experienced during their hospital stay. Further-

more, our conversations with patients revealed that they are
concerned about their immediate well-being after discharge

due to significant lifestyle changes after transplantation.

Based on the insights from these interviews, and supported by

the dual theoretical perspectives of the transitions theory

in health care15 and service operations,16 we proceeded to

collect survey data from patients using established scales.

Combining this survey data with patient clinical and demo-

graphic data, we conducted analyses to test the suggested

relationships.

Our results indicated that patient anxiety 1 wk after

discharge is strongly associated with the occurrence of

30-d readmissions after accounting for other factors. Spe-

cifically, the odds of getting readmitted increase by 110% for

a one unit increase in anxiety levels of the patient after

discharge after transplant. We also found that although the

consistency and empathy dimensions of patient care in the

hospital do not have a direct effect on occurrence of read-

missions, both consistency of discharge instruction and

empathy shown during their hospital stay are significantly

related to patient anxiety levels after accounting for addi-

tional factors. In the OLS regression, these two variables

explained about 13% of the variation in patient anxiety

scores3.
Conclusions

There are a number of studies that have supported the direct

relationship between quality of care delivered during patients’

hospital stays and outcomes such as readmissions.11 Our

study adds specificity to this relationship, particularly in the

context of transplant patients needing ongoing and often

chronic care. First, our study supports the notion that the

quality of care for transplant patients has two distinct

dimensionseconsistency of information and empathy while

delivering information. We find that both these dimensions

are associated with patient anxiety after discharge. Second,

our study finds that the relationship between quality of care

delivered during hospital stay and clinical outcomes is not

direct but rather is mediated by patient anxiety levels on

discharge.

Furthermore, most past studies on the topic of process

quality and outcomes in health care have either been con-

ducted at the hospital level as opposed to the patient level or

have studied the general population of patient discharges as

opposed to transplant patients. In the context of conditions

requiring chronic care such as transplants, postdischarge in-

structions are often numerous and complicated, including

varying individualized and strict schedules for taking medi-

cation. Therefore, adhering to these instructions can be a

daunting task for recovering patients. By focusing on the pa-

tient level of analysis and by studying transplant patients

exclusively, our research sheds light on process quality

aspects that are critical for transplant patients as well as the

http://dx.doi.org/10.1016/j.jss.2016.05.032
http://dx.doi.org/10.1016/j.jss.2016.05.032
http://dx.doi.org/10.1016/j.jss.2016.05.032
http://dx.doi.org/10.1016/j.jss.2016.05.032
http://dx.doi.org/10.1016/j.jss.2016.05.032
http://dx.doi.org/10.1016/j.jss.2016.05.032
http://dx.doi.org/10.1016/j.jss.2016.05.032
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intermediate patient specific anxiety aspect that plays a role

in the outcomes for such patients.

Our results should be interpreted with the caveat that they

do not imply causality as we did not conduct an intervention-

based study but rather relied on analyzing correlations based

on observational data. However, the relationships that we

tested are derived from well-established theoriesdnamely

transition theory in health care and service delivery theory

from operations management. Furthermore, our approach

of using other forms of data for triangulation such as inter-

views with 20 patients, and observations of provider-patient

interactions through shadowing of providers in-hospital

rounds hopefully strengthens our conclusions. Moreover, ac-

counting for the different control variables that can potentially

impact our dependent variables provides additional confidence

in the existence of relationships. The associations that we do

find support for can serve as the basis for future intervention-

based research for establishing causal relationships.

Our findings also inform the recent health care policy de-

bates related to readmission reduction programs. The Centers

for Medicare and Medicaid incentivize hospitals to reduce 30-

d readmissions through improved quality of care delivered

during the hospital stay.11,27 Joynt and Jha (2013)28 argue that

the current emphasis on 30-d readmission rates is misguided

as there are several factors at the patient levels that are

outside the hospital settings and that can affect the likelihood

of readmissions. Along these lines, our results that show pa-

tient anxiety levels immediately after discharge as the

missing link between the quality of care delivered and read-

missions, suggest the importance of measuring anxiety levels

as a part of patient experience surveys (e.g., HCAHPS survey).

Our results should also encourage hospital administrators to

develop standardized and patient-centric approaches to

delivering postrecovery instructions, especially in the context

of interventions for chronic illnesses.
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Appendix A2 e Measurement items in the survey questionnaire.

Construct Measurement items

Patient anxiety

Cronbach a ¼ 0.93

During the week following your discharge, please rate the intensity of the following items related to anxiety

1 ¼ Never; 2 ¼ Rarely; 3 ¼ Sometimes; 4 ¼ Often; 5 ¼ Always

I felt fearful

I found it hard to focus on anything other than my anxiety

My worries overwhelmed me

I felt uneasy

Information consistency

Cronbach a ¼ 0.73

The following items relate to the ease of access to information when required during your stay.

1 ¼ Strongly disagree; 2 ¼ Disagree; 3 ¼ Neither agree nor disagree; 4 ¼ Agree; 5 ¼ Strongly agree

It was difficult to get conflicting information straightened out (reverse).

I felt uncomfortable asking about something related to discharge I don’t understand (reverse).

It was hard for me to tell about new symptoms (reverse).

I felt uncomfortable asking about the treatment procedures (reverse).

The caregivers’ team was easily approachable

Empathetic care delivery

Cronbach a ¼ 0.94

The following items relate to the caregiver interactions during your stay.

1 ¼ Strongly disagree; 2 ¼ Disagree; 3 ¼ Neither agree nor disagree; 4 ¼ Agree; 5 ¼ Strongly agree

The manner in which my caregiving team receives me is polite, kind and sets me at ease

The caregiving team members have a reassuring attitude.

The caregiving team members respected my privacy during the physical examination.

Appendix A1e Subset of discussion points and
questions used for interviews of kidney
transplant recipients

(Target: Transplant Recipients who have undergone a kidney

transplant during Jan 2014-June 2014)

1. Introduce the team and ask about the patient’s condition

before admission

2. What made you choose OSUWMC for your transplant?

3. Tell us more about the care rendered after the transplant.

4. Tell us more about the extent of communications with the

physicians and nurses post-transplant.

5. How was the discharge instruction delivered? Were you

able to understand these instructions?

6. Were there any important issues not addressed regarding

the discharge planning?

7. What are some suggestions for improvement in the

discharge process?

8. How did you feel after discharge?

9. What was themost important thing do you remember from

your discharge process?

c h and r a s e k a r an e t a l � qu a l i t y o f c a r e , a n x i e t y and r e a dm i s s i o n s 8.e1

http://dx.doi.org/10.1016/j.jss.2016.05.032
http://dx.doi.org/10.1016/j.jss.2016.05.032

	Role of in-hospital care quality in reducing anxiety and readmissions of kidney transplant recipients
	Introduction
	Materials and methods
	Measures
	Dependent variables
	30-d readmission occurrences
	Patient anxiety

	Independent variables
	Information consistency
	Empathetic care

	Controls
	Validity and reliability

	Analyses and results
	Main results
	Robustness checks

	Discussion
	Conclusions
	Acknowledgment
	Disclosure
	References
	flink1


