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♦♦♦♦♦ Objective:  The goals for maintenance dialysis treatment
are to improve patient survival, reduce patient morbidity,
and improve patient quality of life. This is the first ran-
domized prospective study comparing automated perito-
neal dialysis (APD) and continuous ambulatory peritoneal
dialysis (CAPD) treatment with respect to quality of life
and clinical outcomes in relation to therapy costs.
♦♦♦♦♦ Design:  A prospective, randomized multicenter study.
♦♦♦♦♦ Setting:  Three Danish CAPD units.
♦♦♦♦♦ Patients:  Thirty-four adequately dialyzed patients with
high or high-average peritoneal transport characteristics
were included in the study. Twenty-five patients completed
the study.
♦♦♦♦♦ Interventions:  After randomization, 17 patients were
allocated to APD treatment and 17 patients to CAPD treat-
ment for a period of 6 months. Medical and biochemical
parameters were evaluated at monthly controls in the
CAPD units. Quality-of-life parameters were assessed at
baseline and after 6 months by the self-administered
short-form SF-36 generic health survey questionnaire
supplemented with disease- and treatment-specific ques-
tions. Therapy costs were compared by evaluating
dialysis-related expenses.
♦♦♦♦♦ Main Outcome Measures:  Quality-of-life parameters,
dialysis-related complications, dialysis-related expenses.
♦♦♦♦♦ Results:  The quality-of-life studies showed that signifi-
cantly more time for work, family, and social activities was
available to patients on APD compared to those on CAPD
(p < 0.001). Although the difference was not significant,
there was a tendency for less physical and emotional dis-
comfort caused by dialysis fluid in the APD group. Sleep
problems, on the other hand, tended to be more marked
in the APD group. Any positive effect of APD compared
to CAPD on dialysis-related hospital days or complica-
tion rates could not be confirmed. With larger patient
samples, it is possible, however, that a significant differ-
ence might have been achieved. The running costs for

APD treatment were US $75 per day and for CAPD treat-
ment US $61 per day.
♦♦♦♦♦ Conclusion:  If APD treatment can help to keep selected
patients vocationally or socially active, paying the extra
cost seems reasonable.

KEY WORDS: APD; quality of life; SF-36; dialysis-
related complications; dialysis-related expenses.

With the prospects of a growing population of pa-
tients with end-stage renal disease (ESRD) and

a continuing worldwide lack of donor kidneys, quality-
of-life (QoL) aspects of dialysis treatment have be-
come the focus of attention of kidney foundations and
nephrologic societies. Although dialysis modality
selection is believed to have an important impact on
QoL factors, this issue has not been the object of any
randomized studies until now. This multicenter study
is the first prospective randomized study intended to
assess the impact of automated peritoneal dialysis
(APD) compared to continuous ambulatory peritoneal
dialysis (CAPD) treatment on physical and psycho-
social functioning of chronic peritoneal dialysis (PD)
patients.

The SF-36, a multidimensional index that mea-
sures physical, mental, social, and general health (1,2),
was used for comparison of patients allocated to APD
or CAPD treatment. Using the framework of SF-36, a
supplementary disease- and treatment-specific ques-
tionnaire was constructed to measure the influence
of dialysis modality selection on ESRD-related symp-
toms and on patient satisfaction with treatment.

A number of previous studies have indicated a posi-
tive effect of APD compared to CAPD on dialysis-
related complications (3–7). Only de Fijter et al. (8),
however, have compared clinical outcomes in patients
allocated at random to APD or CAPD treatment. The
present randomized study was designed to test the
hypothesis that there should be a difference between
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the effects of APD compared to CAPD on QoL as well
as clinical outcomes. Moreover, an evaluation of costs
of the therapies was incorporated into the study.

SUBJECTS AND METHODS

SETTING

The sampling frame for this study was three Dan-
ish CAPD units.

SUBJECTS

Inclusion criteria were age ≥ 18 years, minimum
of 1 month of CAPD treatment, consideration by staff
that patient would be able to learn to use the APD
machine, a recent (within 3 months) peritoneal equili-
bration test (PET) showing high or high-average peri-
toneal transport characteristics, and an adequacy test
showing a normalized urea clearance (Kt/V) ≥ 1.70/
week and a total creatinine clearance ≥ 50 L/week/
1.73 m2 body surface. The study was limited to high
and high-average transporters in order to secure suf-
ficient dialysis for patients randomized to APD.

Exclusion criteria were age < 18 years, pregnancy,
lactation, mental retardation or dementia, psychiat-
ric illness, inability to speak Danish, any major medi-
cal or surgical event in the previous 3 months,
malignancy, a recent (within 3 months) PET showing
low or low-average peritoneal transport characteris-
tics, an adequacy test showing Kt/V < 1.70/week and/
or a total creatinine clearance < 50 L/week/1.73 m2

body surface, and finally, ultrafiltration failure despite
optimized CAPD treatment.

The study was approved by The Danish Ethical
Committee for Clinical Research (Copenhagen and
North Jutland). All patients gave their informed writ-
ten consent.

STUDY DESIGN

The design of the study was a prospective, random-
ized, open multicenter trial. After inclusion, the pa-
tients were randomly allocated to treatment with
either APD (study group) or continued CAPD (con-
trol group). Sealed envelopes containing the treatment
allocation were arranged in groups of 10 and used for
the randomization procedure, which took place at the
main center (Rigshospitalet in Copenhagen). The
study period was 6 months.

TREATMENT SCHEDULE

Patients allocated to APD treatment were trained
by skilled PD nurses to handle a cycler (HomeChoice,
Baxter Healthcare Corporation, McGaw Park, IL,

U.S.A.). Dialysis prescriptions for patients changed
to APD treatment were calculated with the
PD ADEQUEST program (Baxter), using peritoneal
membrane transport characteristics as assessed by a
PET prior to inclusion into the study. The goal of the
treatment was to maintain a weekly Kt/V ≥ 1.70 and
a total creatinine clearance ≥ 50 L/week/1.73 m2 body
surface. If this could not be obtained by nightly inter-
mittent peritoneal dialysis (NIPD) treatment alone,
the treatment was supplemented with a last bag in
the morning, or a last bag in the morning plus an
additional manual exchange in the afternoon (con-
tinuous cyclic peritoneal dialysis, CCPD).

PATIENT MONITORING

During the study, patients were seen at monthly
controls in the CAPD unit. Adequacy tests were per-
formed every 3 months. Quality of life was assessed
at baseline and after 6 months by the self-adminis-
tered health survey questionnaire SF-36 with added
disease- and treatment-specific questions.

BIOCHEMICAL DATA

Blood hemoglobin, plasma creatinine, urea, glucose,
potassium, sodium, ionized calcium, phosphate, albu-
min, standard bicarbonate, dialysate creatinine, urea,
and glucose were measured by standard laboratory
techniques. Plasma intact parathyroid hormone was
determined by a two-site immunoradiometric assay
(Allegro, Nichols Institute Diagnostics, San Juan, CA,
U.S.A.).

PET AND ESTIMATES OF DIALYSIS ADEQUACY

PET: The PET quantifies ultrafiltration as well
as rate of transport of glucose and creatinine (9).
Using a glucose concentration of 2.27%, 2 L of dialy-
sis solution was infused over a 10-minute period. A
10-mL sample of dialysate was removed at 0, 2, and
4 hours. The total dialysate outflow volume was reg-
istered after abdominal emptying at 4 hours. A
venous blood sample was obtained on the same day
as the PET. Dialysate and plasma were analyzed for
creatinine and glucose. Patients were classified as
low, low-average, high-average, and high transport-
ers on the basis of their degree of dialysate-to-plasma
creatinine equilibration and glucose absorption after
the 4-hour dwell (PD ADEQUEST program, Baxter). No
patient who underwent the PET had an episode of
peritonitis in the 2 months prior to the completion
of the test.

Adequacy: This test comprised measurement of
total weekly normalized urea clearance, Kt/V, and total
weekly creatinine clearance, normalized to body sur-
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face area, when patients were dialyzed on their ha-
bitual regimen. Dialysate and urine were collected
over a 24-hour period. Large outflow bags or wheeled
plastic containers were provided for collection of large
dialysate volumes from APD-treated patients. Total
dialysate outflow and urine volume were registered,
and samples were obtained from mixed dialysate and
urine, respectively. A blood sample was drawn at the
end of the collection period. Twenty-four hour perito-
neal clearances for urea and creatinine were calcu-
lated by multiplying the dialysate volume and the
dialysate-to-plasma ratio for urea and creatinine, re-
spectively. Kt/V urea was calculated from total (peri-
toneal and renal) clearance of urea divided by the
volume of distribution of urea in the body, according
to Watson (10). Total creatinine clearance (peritoneal
plus averaged renal creatinine and urea clearance)
was normalized to body surface area. The Kt/V value
and the total creatinine clearance were multiplied by
7 to express the weekly values.

ASSESSMENT OF QoL

Quality-of-life parameters were assessed by the
short-form SF-36 generic health survey questionnaire
(1,2) supplemented with a disease- and treatment-
specific questionnaire. The SF-36 questionnaire in-
cludes 36 items that assess 8 health concepts:
(1) limitations in physical activities because of health
problems, (2) limitations in usual role activities be-
cause of physical health problems, (3) bodily pain,
(4) general health perceptions, (5) vitality (energy and
fatigue), (6) limitations in social activities because of
physical or emotional problems, (7) limitations in
usual role activities because of emotional problems,
and (8) general mental health (psychological distress
and well-being). In six of the eight dimensions, pa-
tients are asked to rate their responses on 3- to 6-
point scales (box) rather than simply responding yes
or no. For each dimension, item scores are coded and
summed. The SF-36 is suitable for self-administra-
tion. It takes about 5 – 10 minutes to complete. The
SF-36 questionnaire has been extensively evaluated
with respect to validity, test–retest reproducibility, and
responsiveness in different disease groups including
patients with ESRD (1,2,11–19).

Using the framework of SF-36, a disease-specific
questionnaire, including 23 items relating to organ
system function [central nervous system, gastrointes-
tinal, cardiovascular, joints/bone, skin (Appendix A)],
and a treatment-specific questionnaire, including
11 items concerning time available for other activi-
ties, discomfort due to dialysis fluid, impact of treat-
ment on appetite, and quality of sleep (Table 1), were
constructed to measure ESRD-related symptoms and
patient satisfaction with treatment. The responses

to all items relating to organ dysfunction were rated
on 5-point scales (higher scores meant more severe
symptoms), coded, and summed for a single dimen-
sion. The items concerning patient satisfaction with
treatment were grouped into 5 dimensions (Table 1).
Responses were rated on 5-point scales and scores
relating to items grouped within the same dimen-
sion were summed (for interpretation of scores, see
note in Table 1). Before the present study was un-
dertaken, the disease- and treatment-specific ques-
tionnaires were tested in a pilot study (10 patients)
with respect to comprehensibility and test–retest re-
producibility. Upon collection of data (25 patients),
the scale structure was tested through multitrait
analyses (20).

STATISTICAL ANALYSIS

Data are expressed as mean ±SEM unless stated
otherwise. Clinical and biochemical data were evalu-
ated statistically using the Student’s t-test or a Mann–
Whitney test for paired or unpaired data as
appropriate (GraphPad program, version 2, 1995;
GraphPad Software, Inc, San Diego, CA, U.S.A.). The
Wilcoxon rank-sum test was applied for comparisons
of scores from the QoL assessment (SAS Statistical
Software, version 6.12, 1997; SAS Institute, Cary, NC,
U.S.A.). For SF-36 and patient-reported disease-
specific data, individual changes in scores from start
to end of the study were considered. For patient-
reported treatment-specific data, only scores at the
end of the study were considered. A p value less than
0.05 was considered significant.

RESULTS

SUBJECT CHARACTERISTICS

The study population was recruited from three
CAPD units with a total of 118 patients on PD at the
start of the study. Thirty-four patients fulfilled the
inclusion criteria and all agreed to participate in the
study.

From the CAPD arm, four patients terminated pre-
maturely: 1 received a kidney transplant after
12 days; 2 were changed to hemodialysis after
2 months, 1 because of edema of the scrotum, the other
because of peritoneal catheter dysfunction and sep-
sis. The fourth patient never started the study be-
cause of a sudden deterioration of the general health
status. From the APD arm, 5 patients dropped out
before the end of the study: 1 received a kidney trans-
plant after 2 months, 1 wished to stop APD treatment
after 14 days because of psychosocial factors,
1 stopped after 2 months because of a subjective feel-
ing of inadequate dialysis, 1 stopped APD treatment
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after 15 days due to inability to handle the cycler. The
fifth patient never started the study because of a sud-
den impairment of visual acuity.

The mean age of the patients who dropped out was
higher in the APD group compared to the CAPD group,
but the difference did not reach statistical significance
(59 ± 10 years vs 50 ± 5 years, p = 0.41).

Of the 25 patients who completed the study,
13 were allocated to CAPD and 12 to APD treatment.
Baseline sociodemographic data and clinical charac-
teristics of these patients are shown in Table 2. The
two treatment groups did not differ significantly with
respect to sex distribution, primary kidney disease,
comorbidity, and family conditions. There was a ten-
dency for patients on APD treatment to be younger,
to have shorter time on CAPD treatment, and to be
vocationally more active, but the only difference
reaching the significance level was the number of
years spent on education, which was a little higher
for APD patients (13.0 ± 0.7 years vs 10.2 ± 0.9 years,
p < 0.05).

CLINICAL OUTCOMES

Among the patients on APD, 6 could do with NIPD,
whereas the other 6 needed CCPD to meet the treat-
ment goals. One patient on CAPD needed an addi-
tional exchange during the night in order to achieve
the target dialysis dose. This was performed automati-
cally by a night exchange system (Quantum PD,
Baxter). Both the APD and CAPD study groups
showed a mean Kt/V and a mean total creatinine
clearance well above the target dialysis dose (Table 3).

Table 3 shows clinical and biochemical data for
patients treated with CAPD and APD after 6 months
of study. Body weight, blood pressure, residual renal
clearance, and routine blood tests, including serum
creatinine, urea, hemoglobin, albumin, potassium,
standard bicarbonate, phosphate, ionized calcium, and
parathyroid hormone (PTH), did not differ between
the two groups. (Both absolute values at 6 months

and individual changes from start to end of the study
were considered for statistical analysis.)

During the study period of 6 months, 3 of the 13
patients on CAPD and 5 of the 12 patients on APD were
admitted to hospital for a total of 12 and 11 days, re-
spectively, due to dialysis-related disease (0.15 dialysis-
related days in hospital per patient-month for each
study group).

The number of dialysis-related complications was
very low:

Peritonitis: Two cases occurred in the CAPD group
(0.31 episodes per patient-year); one occurred in the
APD group (0.17 epi/pt-yr).

Exit-Site Infection: One case occurred in the CAPD
group (this patient also had an episode of peritonitis)
(0.15 epi/pt-yr); one occurred in the APD group
(0.17 epi/pt-yr).

Tunnel Infection: None occurred in the CAPD group;
there was one case in the APD group (0.17 epi/pt-yr).

Leakage: There were no occurrences in the CAPD
group; there was one case in the APD group (0.17 epi/
pt-yr).

Hernia: There were none in the CAPD group; there
was one case in the APD group (0.17 epi/pt-yr).

Overhydration (> 2 kg): There were none in the
CAPD group; there were two in the APD group
(0.33 epi/pt-yr).

No proper statistics could be applied due to the
low numbers of patients and events.

QoL OUTCOMES

SF-36: No difference in the changes of scores from
start to end of the study was found between APD and
CAPD patients. The scores for each of the eight di-
mensions in SF-36 were transformed to a scale from
0 (worst health) to 100 (best health). Figure 1 shows
the transformed scores for APD and CAPD patients.
For comparison, the scores of the normal Danish popu-
lation (The Danish Institute of Clinical Epidemiol-
ogy, Rasmussen, personal communication, 1994) are

TABLE 1
Treatment-Specific Questionnaire

Scale scoresa (mean±SD)
APD CAPD

(n=12) (n=13) p Value

More time for work, family, and social activities 3.2±1.2 1.2±0.5 0.0005
Discomfort (physical) caused by the dialysis fluid 1.9±1.0 2.2±1.3 NS
Discomfort (emotional) caused by the dialysis fluid 1.8±1.0 2.2±1.4 NS
Appetite (reduced) 2.8±1.3 2.9±0.6 NS
Sleep problems 2.3±0.9 1.8±1.3 NS

NS = not significant.
a Higher scale score values mean more time available, more discomfort, more reduced appetite, more sleep problems.
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also shown. It can be seen that patients on PD scored
lower than the normal Danish population for 6 of the
8 dimensions. Only for the two dimensions termed
“Bodily pain” and “Mental health” did patients on PD
score as high as the normal Danish population.

ESRD-Related Symptoms: No difference in the
changes of scores from start to end of the study was
found between APD and CAPD patients.

Patient Satisfaction with Treatment at the End of
Study: As shown in Table 1, significantly more time
for work, family, and social activities was available
for patients on APD compared to those on CAPD (p <
0.0005). Although the difference was not significant,
there was a tendency for less physical and emotional
discomfort caused by the dialysis fluid in the APD
group. Sleep problems, on the other hand, tended to
be more marked in the APD group.

Upon completion of the study, all patients on APD
were free to choose between APD and CAPD treat-
ment. They all preferred to continue on APD. With
respect to the patients on CAPD, they were not free
to choose between APD and CAPD treatment (for rea-
sons of economy). Almost all of the patients entering
the study had, however, hoped to be allocated to APD
treatment.

ECONOMIC OUTCOMES

As shown in Table 3, significantly larger dialysis
fluid volume was used for APD compared to CAPD
treatment (13.7 ± 0.5 L/day vs 8.1 ± 0.4 L/day, p <
0.0001).

In Denmark, HomeChoice is provided free of
charge by Baxter when dialysis fluids from Baxter
are used. In addition to the cycler and dialysis
fluids, APD treatment requires disposables such as
tubing sets, disconnect caps, and iodine connection
shields.

For CAPD, a heater is provided free of charge when
dialysis fluids from Baxter are used. Disconnect caps
are needed in addition to dialysis fluids.

The running costs (average daily expenses) for
APD treatment were 452 Dkr (US $75) per day and
for CAPD treatment 369 Dkr (US $61) per day.

The vocational status remained unchanged for all
study subjects. Thus, taking into consideration that,
in the present study, APD treatment did not lead to
a reduced incidence of adverse events and hospital-
izations, nor to any change of vocational status, it
can be concluded that APD was 1.22 times (22.3%)
more expensive than CAPD treatment.

TABLE 2
Baseline Sociodemographic Data and Clinical Characteristics for Patients Completing the Study

Allocation CAPD APD

Number of patients 13 12
Age (years) 54.2±4.2 50.2±4.6
Number of females/males 5/8 4/8
Primary kidney disease (no. of patients)

Diabetes 3 4
Hypertension 1 1
Glomerulonephritis 5 3
Interstitial nephritis 0 1
Polycystic kidney disease 0 1
Other/unknown 4 2

Time on CAPD [months, median (range)] 15 (3–155) 12 (2–60)
Prior renal transplantation (no. of patients) 2 2
Comorbidity, no. of patients with a history of

Hypertension 8 7
Ischemic heart disease 1 2
Claudication 1 1
Diabetes mellitus 1 0
Other 3 1

Living with partner or family/living alone (no. of patients) 12/1 12/0
Years of education 10.2±0.9 13.0±0.7a

Current vocational function (no. of patients)
Working full-time 1 3
Working part-time 0 1
In training position 1 0
Pensioned 11 8

Data are mean values ±SEM, or median values with ranges. Statistical tests used were unpaired t-test or Mann–Whitney.
a p < 0.05.
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fects of APD compared to CAPD on QoL and clini-
cal outcomes.

Since the majority of CAPD patients were classi-
fied as low or low-average transporters, less than 30%
met the inclusion criteria.

In 1995 when this study was designed, it was rec-
ommended that patients on PD should receive dialy-
sis that provided a Kt/V ≥ 1.70 per week and a total
creatinine clearance ≥ 50 L/week/1.73 m2 body surface
(19,21). The inclusion criteria with reference to dialy-
sis adequacy were based on these recommendations.
Since both the APD and CAPD study groups showed
a mean Kt/V of 2.3 per week and a mean total creati-
nine clearance ≥ 74 L/week/1.73 m2 body surface, they
both met the presently recommended target doses for
PD, which are a Kt/V ≥ 2.0 per week and a total crea-
tinine clearance ≥ 60 L/week/1.73 m2 for CAPD, and
a Kt/V ≥ 2.2 per week and a total creatinine clear-
ance ≥ 66 L/week/1.73 m2 for NIPD (22).

Considering individual values, 2 of 13 patients
(15%) in the CAPD group had a Kt/V < 2.0 per week,
and 4 (31%) had a creatinine clearance < 60 L/ week/
1.73 m2. Among the 12 patients on APD, 4 (33%) had
a Kt/V < 2.2 and 3 (25%) had a creatinine clearance
< 66 L/ week/1.73 m2.

Clearances and ultrafiltration rates depend on the
actual dialysis prescriptions. Since there was no in-

TABLE 3
Comparison of Clinical and Biochemical Data after 6 Months

CAPD APD

Number of patients 13 12
Body weight (kg) 74.3±4.2 72.9±2.9
Blood pressure (mmHg)

Systolic 141±5 147±9
Diastolic 86±2  92±6

Urine volume (mL/day) 1014±219 802±199
Residual renal clearance (mL/min) 3.5±0.7 3.0±0.7
Anuric patients (N) 2/13 3/12
Dialysis fluid volume (mL/day) 8077±366 13 710±545a

Net ultrafiltration (mL/day) 1190±343 1092±442
Kt/V (weekly) 2.3±0.1 2.3±0.2
Total creatinine clearance (L/week/1.73 m2) 76±6 74±8
P-Creatinine (µmol/L) 742±57 800±77
P-Urea (mmol/L) 19±1.5 18±1.7
P-Standard bicarbonate (mmol/L) 24.5±0.5 24.0±0.7
Hemoglobin (mmol/L) 7.2±0.2 6.9±0.2
Hematocrit 0.34±0.01 0.33±0.01
P-Potassium (mmol/L) 3.9±0.1 4.2±0.1
P-Phosphate (mmol/L) 1.5±0.1 1.8±0.1
P-Ionized calcium (mmol/L) 1.28±0.02 1.32±0.07
P-Albumin (µmol/L) 515±20 502±20
P-PTH (pg/mL) 136±37 160±30

P = plasma; PTH = parathyroid hormone.
Data are mean values ±SEM. Statistical test used is an unpaired t-test.
a p < 0.0001.

Figure 1 — Average SF-36 scale scores for APD (n = 13)
and CAPD (n = 12) patients versus the normal Danish
population (n = 1632 in 1994). PF = physical functioning;
RP = role (physical); BP = bodily pain; GH = general health;
VT = vitality; SF = social functioning; RE = role (emotional);
MH = mental health.

DISCUSSION

This study was designed to test the hypothesis
that there should be a difference between the ef-
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tention in the present study to maximize clearances
and ultrafiltration rates, it would not be meaningful
to compare clearances and ultrafiltration rates
achieved in the two PD modalities.

The APD patients who completed the study tended
to be younger and vocationally more active than the
CAPD patients. This trend is a reflection of the cir-
cumstance that more elderly people terminated pre-
maturely from the APD group. Of the 5 patients who
dropped out of APD treatment, however, only 1 pa-
tient, aged 77 years, was not able to manage han-
dling of the cycler.

The randomized study by de Fijter et al. (8) con-
firmed most of the findings from earlier uncontrolled
studies: a lower rate of dialysis-related hospital ad-
missions in APD compared to CAPD (6), a similar exit-
site and tunnel infection rate for APD and CAPD, but
a lower peritonitis rate for APD-treated patients (3–7).
de Fijter et al. (8) could not, however, confirm the re-
ports from uncontrolled studies of lower frequencies
of hernias and leakages in APD compared to CAPD.

The present study showed similar complication
rates in PD-treated patients as those reported by oth-
ers (3–8). Taking into consideration that the number
of patients and events was so low, however, no proper
statistics could be applied for a comparison between
APD and CAPD treatment.

A power analysis demonstrated that, based on the
number of dialysis-related hospital days after
6 months of study, a minimum of 55 patients would
have been needed in each group to show a signifi-
cant difference (p < 0.05) with 50% power. Thus the
lack of a significant difference between the treatment
groups at 6 months does not exclude the presence of
a difference.

Only the 25 patients completing the study formed
the basis for the analysis. An “intention-to-treat”
analysis was not possible because the majority of pa-
tients terminating prematurely dropped out within
2 weeks from the start of the study.

The part of the QoL assessment related to patient
satisfaction with the treatment demonstrated that
more time was available for work, family, and social
activities for patients treated with APD. A large pro-
portion of the patients was already receiving a social
pension at the time of entry. However, 4 of 12 patients
on APD treatment were still working at the end of
the study period compared to 1 of 13 patients on
CAPD treatment. The higher education level for APD
patients may, in part, explain the higher number
working. It cannot be excluded that some of the pa-
tients would have been compelled to resign from their
job if they had not been randomized to APD.

There was a tendency for less physical and emo-
tional discomfort caused by the dialysis fluid, but more
sleep problems, in the APD group. With larger pa-

tient samples, these changes might have reached sta-
tistical significance. This impression is supported by
the fact that all APD patients who completed the study
wished to continue on APD.

With respect to the questionnaires on general
health (SF-36) and ESRD-related symptoms, these
surveys did not reveal any differences between the
two patient groups. This is not surprising, however,
since the APD- and CAPD-treated patients showed
the same prevalence of comorbidity. Further, both
groups were adequately dialyzed according to the
most recent Dialysis Outcomes Quality Initiative rec-
ommendations (22). When compared to the normal
population, the PD patients scored lower in 6 of the
8 dimensions in SF-36. This is in accordance with find-
ings from other studies of dialysis patients (15–18).

In conclusion, this randomized prospective study
showed APD to be advantageous to CAPD treatment,
due first of all to increased freedom. Any positive ef-
fect of APD compared to CAPD on complication rates
could not be confirmed. With larger patient samples,
it is possible, however, that a significant difference
might have been achieved. In the present study, APD
treatment was showed to be 1.2 times (22.3%) more
expensive than CAPD. If APD treatment can help keep
selected patients vocationally or socially active, pay-
ing the extra cost seems reasonable.

APPENDIX A

ESRD-RELATED SYMPTOMS

Patients were asked to circle a number on a 1-to-5
scale corresponding to the frequency with which they
had experienced specific symptoms in the previous
4 weeks. The scale was labeled

1. Not at all
2. Slightly
3. Moderately
4. Quite a bit
5. Extremely.

The list of symptoms included

1. More tired than usual during daytime
2. Headache
3. Reduced power of concentration
4. Impaired memory
5. Restless legs
6. Itching
7. Prickly sensation in feet/hands
8. Low back pain
9. Pains in bones or joints

10. Nausea
11. Pyrosis
12. Vomiting or nearly vomiting
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13. Appetite (scale labeling slightly modified)
14. Gustatory sense (scale labeling slightly modified)
15. Obstipation
16. Diarrhea
17. Suppression of thirst
18. Problems maintaining fluid restriction
19. Swelling of the legs
20. Shortness of breath with exercise
21. Shortness of breath when lying down flat
22. Cough
23. Chest discomfort/pain.
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