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Introduction

The efficacy of any therapy depends not only on the

appropriate choice of medication, but also on the active

cooperation of the patient in adhering to the therapeutic

regimen prescribed by healthcare professionals. That

cooperation which is vital to therapeutic success is defined

as ‘adherence,’ i.e., the extent to which the patient’s behav-

ior coincides with his or her clinical directives. However,

this type of essentail compliance is usually defined in terms

of its opposite ‘nonadherence’, which refers to the patients

failing to comply ‘with medical recommendations’.

In patients who experience chronic renal failure, the

global assessment of nonadherence is difficult and consid-

erable effort has been devoted to identifying the various

factors effecting adherence in that population [1–7]. Var-

ious approaches have been used to study nonadherence

[8–10]. ‘Clinical nonadherence’ has been assessed by docu-

menting clinically measurable events, such as compliance

with diet, the dialysis prescription and the medication
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Summary

To study nonadherence, and its relationship with depression and quality of life

(QOL) in patients on a cadaveric renal transplantation waiting list (RTWL). In

86 RTWL patients (56 men/30 women), there were 49 nonadherent patients

(age, 46.8 ± 21.8 years) and 37 adherent patients (age, 42.8 ± 12.1 years). Clin-

ical nonadherence was defined as skipping or shortening dialysis sessions, inter-

dialytic weight gain (IDWG) of >5.7% body weight, a predialysis potassium

level of >6 mEq/l and a predialysis phosphate level of >7.5 mg/dl. For each

study subject, marital status, level of education duration of dialysis, prior renal

transplantation, IDWG, predialysis blood urea nitrogen (BUN) value and creat-

inine, potassium, phosphate levels were recorded as were scores from the short

form-36 and Beck depression inventory (BDI). A high IDWG (33.7% of the

subjects) was the most common nonadherence pattern noted. Age, sex, marital

status, duration of dialysis, prior transplantation, comorbid conditions the pre-

dialysis BUN values, the levels of creatinine, potassium, and phosphate were

not significantly different between the two groups (P > 0.05). The level of edu-

cation was higher in adherent group (P ¼ 0.018). QOL and BDI scores were

negatively correlated (P ¼ 0.001, r ¼ )0.561). Nonadherent patients had lower

QOL (P ¼ 0.04) and higher depression scores (P ¼ 0.01) than did adherent

patients. Of the depressed patients, 77.8% had a comorbid condition. Nonad-

herence was only associated with BDI scores (OR, 2.146; CI, 2.052–2.350; P ¼
0.002). In dialysis patients, close monitoring of adherence, early diagnosis of

depression, and the treatment of disease may further enhance QOL during the

waiting period for a cadaveric renal transplant.
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regimen [8,9]. Skipping or shortening dialysis sessions is

considered nonadherence as is dietary noncompliance

revealed by the patients’ serum potassium, phosphate and

blood urea nitrogen (BUN) levels, interdialytic weight

gain (IDWG) and failure to adhere medication regimen,

which can be assessed by evaluating patients’ serum phos-

phate level [9].

Nonadherence is an important problem during dialysis

therapy as it has been related with patient outcome [11]

and reported to occur 2–50% of people undergoing

hemodialysis [12]. It has also been reported to occur in

2–68% of patients who have undergone renal transplanta-

tion [13]. Rovelli et al. [14] stated that ‘after 3 months

post-transplant, nonadherence causes more graft losses

than uncontrollable rejection in adherent patients’. Non-

adherence has been found to contribute for up to 25% of

late deaths and 13–24% of late renal graft losses in the

post-transplant period [15].

The assessment of nonadherence in the pretransplant

period is of particular importance, because evidence from

patients with other chronic conditions including those

associated with renal transplantation shows that past non-

adherence is predictive of future nonadherence [16,17].

When the contributing factors for nonadherence were

analyzed in candidates for heart, liver, or lung transplan-

tation, depression was identified as a major risk factor in

both transplant [10,18] and nontransplant populations

[19]. Nonadherence may also be a barrier to achieving

and improved quality of life (QOL) during dialysis ther-

apy and can negatively affect patients’ outcome who are

waiting for a renal transplant [20].

Because nonadherence during dialysis therapy may be a

risk factor for similar behavior after renal transplantation,

we studied the incidence of nonadherence, factors that

contribute to that behavior, and the effect of noncompli-

ance on QOL in patients on a cadaveric renal transplant

waiting list.

Patients and methods

Eighty-six renal patients on a waiting list for cadaveric

renal transplantation (56 men, 30 women; aged,

44.6 ± 17.0 years) at Baskent University Hospital were

included in this study. All patients were undergoing

hemodialysis sessions of 4–5 h duration, three times per

week with a hemophane membrane. The patients were

divided into two groups according the to absence (group

1; n ¼ 49; patient age, 46.8 ± 21.8 years; duration of

hemodialysis, 83.9 ± 48.7 months) or presence (group 2;

n ¼ 37; patient age, 42.8 ± 12.1 years; duration of hemo-

dialysis, 96.5 ± 45.2 months) of adherence.

In this study, ‘Clinical nonadherence’ was defined as

the presence of one or more of the following behaviors or

conditions: skipping of more than one dialysis session or

shortening a dialysis session by more than 10 min in

2 months, a serum potassium concentration of >6.0 mEq/

l, a phosphate level of >7.5 mg/dl, or an IDWG of >5.7%

of body weight [8,12]. IDWG was defined by the amount

of weight lost during a hemodialysis session and is pre-

sented as the percentage of body weight lost. IDWG was

calculated from the most recent hemodialysis treatment

before enrollment, and the potassium and the phosphate

measurements were those obtained on the enrollment

date. Nonadherence measures of IDWG, and the levels of

the potassium, and the phosphate were adjusted so that

all patients would have their predialysis weight measured

and blood drawn at second dialysis session of the week

(to ensure comparability). Skipping dialysis or shortening

the session was evaluated for the 60 days immediately

prior to enrollment.

From the patients’ medical records at the time of

enrollment, we abstracted demographic data (age, sex,

marital status, educational level, number of months of

treatments with dialysis, and prior renal transplantation

history) and data on comorbid conditions which were

defined as any of the following 19 summary comorbid dis-

eases according to the Charlson comorbidity index [21]

myocardial infarction, congestive heart failure, cerebrovas-

cular disease, peripheral vascular disease, chronic pulmon-

ary disease, dementia, connective tissue disease, peptic

ulcer, mild liver disease, diabetes mellitus, hemiplegia,

moderate-severe renal disease, diabetes with end-organ

damage, tumors, leukemia, lymphoma, moderate-severe

liver disease, metastatic solid tumors or HIV/AIDS [21].

Biochemical evaluation of predialysis levels of BUN,

and serum levels of creatinine, potassium, and phosphate

was performed. Serum phosphate was measured by the

calorimetric method using a Beckman Cx-7 autoanalyzer

(Beckman Instruments Inc., Fullerton, CA, USA); all oth-

ers were by standard laboratory techniques.

The Beck depression inventory (BDI) was administered

to each patient by the same psychologist. No acutely

interfering illness was present at the time the test was

given. The BDI scale consists of 21 questions that are

answered on a 4-point Likert scale, in which 0 represents

the absence of a problem and 3 represents an extreme

problem, with a total score range of 0–63. For example,

the score for feeling sad, ranges from 0 (‘I don’t feel sad’)

to 3 (‘I am so unhappy that I cannot stand it’). Examples

of other cognitive feelings surveyed are guilt, disappoint-

ment, failure, and decision-making. The somatic items of

the BDI assess such issues as fatigue and sleep function.

For example, the score for fatigue, ranges from 0 (‘I do

not get more tired than usual’) to 3 (‘I am too tired to

do anything’). The scores were interpreted, and the

patients were grouped into four stages as follows: <4 (no
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depression), 5–9 (mild depression), 10–18 (mild-moder-

ate depression), 19–29 (moderate-severe depression), 30–

63 (severe depression) [22]. Data were interpreted with

regard to each of those stages and the presence of depres-

sion.

Quality of life was evaluated with the short form-36

(SF-36 form) developed by Ware and Sherbourne [23].

The SF-36 consists of eight subclasses: General health,

bodily pain, physical functioning, physical role, vitality,

social functioning, mental health and emotional role.

Patients’ responses to the 36 questions on the SF-36 were

used to determine scores for the mental component sum-

mary and the physical component summary. Total score

is the sum of these two components. SF-36 items and

scales are scored so that a higher score indicates better

functioning and the pain scale is scored so that a high

score indicates freedom from pain. We calculated the SF-

36 score, if the respondent answered at least half of the

items on a multi item scale as devised by Ware et al. [24]

and a higher score indicated a better QOL. The validity

and reliability of the Turkish version of SF-36 has been

demonstrated by Koçyigit et al. [25]. In this study, groups

1 and 2 were compared according to results from the

SF-36 form and BDI, as well as demographic, clinical,

and laboratory data.

This study have been reviewed by the appropriate eth-

ics committee and have therefore been performed in

accordance with the ethical standards laid down in an

appropriate version of the 2000 Declaration of Helsinki

(http://www.wma.net/e/policy/b3.htm). All of the patients

gave their informed consent prior to their inclusion in

the study.

Statistical analyses were performed using spss software

(Statistical Package for the Social Sciences, version 11.0;

SPSS Inc., Chicago, IL, USA). All numeric variables are

expressed as mean ± standard deviation (SD). Intergroup

differences in the parameters were analyzed and com-

pared using the Student t and Spearman correlation ana-

lysis. Nominal parameters were analyzed with chi-squared

test. Multivariate logistic regression analyses were per-

formed to asses the independent effects of several varia-

bles including age, sex, marital status, educational level,

number of moths of dialysis treatment, prior renal trans-

plantation, comorbid conditions, and BDI scores. These

results were measured by odds rations (ORs) and their

95% confidence intervals (CIs) based on logistic regres-

sion models. A value for P < 0.05 was considered statisti-

cally significant.

Results

Of the 86 patients studied, 24.4% had undergone prior

renal transplantation, and 31.3% had a comorbid disease.

The demographic data and nonadherence behaviors of

each group are summarized in Table 1. The number of

patients who demonstrated each nonadherence measure is

shown in detail Tables 2 and 3. No significant difference

was found between the groups regarding age, sex, marital

status, number of months on dialysis treatment, prior

transplantation or presence a of comorbid condition

(P > 0.05). There were no uneducated patients in the

adherent group (P ¼ 0.018). High IDWG (33.7%) was

the most common nonadherence behavior. The predialy-

sis BUN value and the levels of serum creatinine,potas-

sium and phosphate were not different between groups

(P > 0.05) (Table 4). QOL and BDI scores were signifi-

cantly different between the groups (Table 5). Of the

patients who were depressed, 77.8% had a comorbid con-

dition QOL and BDI scores were negatively correlated

(P ¼ 0.001, r ¼ )0.561). The multivariate logistic regres-

sion analysis showed that nonadherence was associated

only with BDI scores (OR, 2.146; CI, 2.052–2.350; P ¼
0.002) (Table 6).

Discussion

End-stage renal failure greatly restricts a patient’s lifestyle

via the imposed dialysis regimen, dietary and fluid restric-

tions, treatment with multiple medications that can cause

Table 1. Demographic characteristics of group 1 and group 2.

Group 1

(n ¼ 49)

Group 2

(n ¼ 37) P-value

Age (years) 46.8 ± 21.8 42.8 ± 12.1 >0.05

Sex (%)

Male 67.3 62.2 >0.05

Female 32.7 37.8

Number of months on dialysis 83.9 ± 48.7 96.5 ± 45.2 >0.05

Marital status (%)

Single 30 27.3 >0.05

Married 70 72.7

Educational level (%)

Uneducated 15 0 0.018

High school 75 45.5

University 10 54.5

Previous renal transplantation (%) 40 36.4 >0.05

Presence of comorbid disease (%) 90 81.8 >0.05

Table 2. Frequencies of measurable nonadherence patterns.

Nonadherence patterns n %

Skipping/shortening 18 20.9

Hyperkalemia 4 4.7

Hyperphosphatemia 12 14

High IDWG 29 33.7

IDWG, interdialytic weight gain.
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adverse effects and the management of multiple comorbid

conditions. Nonadherence with various aspects of treat-

ment is a common problem both during dialysis therapy

and after renal transplantation, and that noncompliance

is understandable from the patient’s perspective.

However, the pretransplantation identification of organ

recipients who are likely to be noncompliant would be

ideal. Demographic factors may affect the adherence

behavior in dialysis patients. The groups of patients in

our study were similar in terms of age and sex. Adherent

patients were receiving hemodialysis therapy longer than

those who were nonadherent, but that factor did not

effect adherence in our study.

Zrinyi et al. [4] reported that as the number of family

members living with a dialysis patient increased, the calo-

ric intake of that patient also increased. In that study,

dialysis patients living with family members demonstrated

increased serum phosphate levels and IDWG [4]. In our

study, we evaluated only the marital status of the patients

and did not find such a relationship between marital sta-

tus and any of the adherence behaviors.

When the education status of both groups was ana-

lyzed, we found that there were no uneducated patients

in the adherent group. Therefore, we presumed that that

education level was an important factor in adherence

to therapy. However, we found no relationship in our

logistic regression model between education level and

nonadherence.

Among the nonadherence measures, a high IDWG was

the most common nonadherent behavior, which was fol-

lowed in order of prevalence by skipping or shortening

dialysis sessions. According to the results of Euro-DOPPS,

the most commonly reported nonadherent behavior in

France and Italy was also a high IDWG [8]. A limitation

of our study may be the use of hemophane membranes

for hemodialysis because the use of synthetic (high-flux)

membranes might have shortened the dialysis sessions

and might thus have discouraged patients from skipping

or shortening those sessions.

As expected, depressed patients on a cadaveric renal

transplantation waiting list (RTWL) had higher rate of

comorbid conditions than did their nondepressed coun-

terparts. The logistic regression analysis revealed that the

presence of a comorbid condition did not independently

affect adherence behavior in that patient group. However,

depression in addition to the comorbid condition was

found to be important in the evaluation of the nonadher-

ence in a patient on a cadaveric RTWL.

Patients waiting for a cadaveric renal donor have been

reported to be at greater risk for anxiety and more severe

depressive disorders than are patients with a living-related

donor [26]. We observed that prior renal transplantation

had no effect on nonadherence, depression or QOL in

our study groups. We found depressed patients on a

cadaveric transplant waiting list had a tendency to non-

adherent behavior during hemodialysis therapy. Depres-

sion and nonadherence further decreased QOL during the

renal transplant waiting period in our patients.

Table 4. Predialysis blood urea nitrogen, creatinine, potassium and

phosphate levels of the groups.

Group 1

(n ¼ 49)

Group 2

(n ¼ 37) P-value

Predialysis blood urea nitrogen

(mg/dl)

77.9 ± 17.5 81.1 ± 24.7 >0.05

Predialysis serum creatinine (mg/dl) 11.1 ± 2.5 11.5 ± 3.0 >0.05

Predialysis serum potassium (mEq/l) 5.1 ± 0.7 4.8 ± 0.7 >0.05

Predialysis serum phosphate (mg/dl) 5.3 ± 1.9 5.3 ± 1.3 >0.05

Table 3. Distribution of nonadherence behavior in cadaveric renal

transplantation waiting list patients.

Nonadherence patterns n

Skipping/shortening 11

Hyperkalemia 2

Hyperphosphatemia 6

Hyperphosphatemia and skipping/shortening 1

High IDWG 18

High IDWG and hyperkalemia 1

High IDWG and hyperphosphatemia 4

High IDWG and skipping/shortening 4

High IDWG and hyperkalemia and skipping/shortening 1

High IDWG and hyperphosphatemia and skipping/shortening 1

IDWG, interdialytic weight gain.

Table 5. The QOL and BDI scores of the groups.

Group 1 (n ¼ 49) Group 2 (n ¼ 37) P-value

QOL 80.8 ± 11.2 92.2 ± 10.6 0.04

BDI 19.8 ± 13.8 10.2 ± 8.6 0.01

QOL, quality of life; BDI, Beck depression inventory.

Table 6. Multivariate logistic regression analysis of risk factors for

nonadherence.

Risk factors for nonadherence

Multivariate analysis

OR 95% CI P-value

Age (years) 0.986 0.959–1.013 0.298

Sex (male,female) 1.255 0.514–3.067 0.618

Marital status (married, unmarried) 1.143 0.223–5.886 0.873

Education (educated, uneducated) 1.256 0.501–3.145 0.627

Transplantation history(p/a) 0.857 0.118–3.918 0.842

Comorbid conditions(p/a) 2.000 0.241–16.612 0.521

HD duration (months) 1.006 0.995–1.017 0.273

BDI scores 2.146 2.052–2.350 0.002

p/a: presence absence; HD, hemodialysis; BDI, Beck depression inven-

tory.
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Shapiro et al. [27] emphasized the necessity of preoper-

ative screening for nonadherence. Of course, organ recipi-

ents with preoperative risk factors for postoperative

nonadherence are not usually excluded a priori from

transplantation, but if possible risk factors for noncompli-

ance can be eliminated, such patients may convert to

adherent behavior while waiting for their transplant. The

waiting period can be stressful so patients with multiple

risk factors for noncompliance (a comorbid condition,

depression, etc) can be evaluated for referral to receive

appropriate psychosocial therapy. If such patients receive

a transplant, the transplantation team must remember

that these organ recipients are ‘high-risk patients’ who

require much more attention, care, and guidance than do

recipients identified as adherent.

To our knowledge, this study is among the few that have

established a relationship between the QOL, depression,

and adherence among patients on a waiting list for renal

transplantation. Although the parameters we evaluated

were applied to only a small number of noncompliant

recipients, our study highlights the importance of monitor-

ing adherence (fulfilling therapeutic, dietary and medica-

tion requirements) during the waiting period for a

cadaveric renal transplant. We have shown that pretrans-

plant behavior may signal the degree of post-transplant

adherence. We also emphasize the importance of diagno-

sing depression in patients on a waiting list for renal trans-

plantation because treating that depression may improve

adherence. The diagnosis and treatment of depression are

especially important in renal transplant recipients with a

comorbid condition. Close monitoring of adherence behav-

ior, early diagnosis, and the treatment of depression in

those patients may further enhance the QOL during the

waiting period for cadaveric renal transplant.
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