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EFFECTIVENESS OF HOME VISITS TO PEDIATRIC PERITONEAL DIALYSIS PATIENTS
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Home visits by trained personnel to patients undergoing
home dialysis are required, but little is reported about
the effectiveness of such home visits. We retrospectively
reviewed home visits to 22 pediatric patients undergo-
ing continuous cycling peritoneal dialysis (PD) at home.
A trained dialysis nurse completed each home visit. An
average of 1.5 pertinent dialysis findings and 1 pertinent
medication finding was noted for each home visit to these
patients. The interdisciplinary dialysis team reviewed the
home visit findings and made specific recommendations
after each home visit. In addition, the training process
has been enhanced to incorporate visit findings for future
home PD patients. Although not statistically significantin
this small number of patients, peritonitis rates declined in
the 6 months afterinitiation of the home visit program. The
average cost for a dialysis nurse to complete a home visit is
less than the cost of antibiotics for 1 episode of peritoni-
tis. Home visits are valuable for improving clinical care in
pediatric patients on home PD.
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H ome peritoneal dialysis (PD), with the parent or the
patient performing nightly dialysis treatment, is a
common modality for children with end-stage renal dis-
ease, especially young children. Guidelines for European
pediatric dialysis providers have included home visits
before the initiation of PD (1). The Centers for Medicare
and Medicaid Services guidelines require nephrology
centers providing home dialysis to perform home visits,
although specific methods for the home visits are not
detailed, and home visits have been completed by fewer
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than 80% of U.S. dialysis programs completing a recent
survey (2). Further, the literature contains few reports
describing the usefulness of home visits in the care of
children on PD (3). Here, we retrospectively review the
outcomes of our recent home visits to 22 children on
home continuous cycling PD (CCPD).

METHODS

To meetthe Centers for Medicare and Medicaid Services
guidelines, and after approval by the hospital nursing
and legal administration, we began, in 2009, a home
visit program for our pediatric CCPD patients. Between
September and November 2009, 22 patients on home
CCPD received their first home visit by a trained dialysis
nurse. The home visit record for each visit completed by the
dialysis nurse was retrospectively reviewed. This retrospec-
tive review was approved by the Institutional Review Board
of the University of Arkansas for Medical Sciences.

Patientage, number of months on PD before the visit,
number of episodes of peritonitis in the year before the
home visit, and number of miles traveled by the nurse
for each home visit were recorded. For none of the 22
patients was a home visit completed before home CCPD
commenced. However, extensive training to perform
PD at home had been completed for each family in the
dialysis unit before the patient started on home CCPD,
and the required equipment—including dialysis machine,
weight scale, and thermometer—had been supplied to
the family. In the United States, the responsibility for
delivery of the supplies and dialysis machine for PD at
home, and for the maintenance of the dialysis machine,
is the responsibility of the supply company. Dialysis
record sheets had also been provided to each family,
and the dialysis nurse attempted to review those sheets
with the family at each clinic visit. Once home PD was
started, the primary dialysis nurse contacted the fam-
ily by telephone at least every 2 weeks (more often if
contacted by the family orif concerns arose aboutissues
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such as medication changes, laboratory values, and the
scheduling of follow-up visits).

Before the home visit, the primary dialysis nurse for
each patient recorded the dialysis prescription and the
medications prescribed, which were to be evaluated at
the home visit. At the dialysis clinic before the home
visit, the patient and the family wereinformed about the
home visit, and consent was obtained from the patient
or guardian for the home visit. Additionally, the dialysis
nurse scheduled the specific time for the visit and re-
ceived specific directions to the home from the family.
No patient or family refused a home visit.

At each home visit, the type of surrounding commu-
nity was recorded. A community was defined as “urban”
if the most recently recorded population was 2500 or
more people. Families living in urban areas were further
divided into those living in a “city” or a “small town”
(based on the U.S. Census definition). The type of living
quarters—single-family home, apartment, or trailer—was
noted for each home visit.

Each home environment was evaluated for presence
inthe home of a properly working and clean dialysis ma-
chine, thermometer, smoke detector, and fire extinguish-
er. The roomin which the nightly CCPD was performed was
evaluated, and for each patient who had experienced an
episode of peritonitisin the preceding year, the PD set-up
by either the parent or the patient was observed by the
dialysis nurse. The space for hand washing and disposal
of fluids after completion of CCPD was also observed. The
place for storage of dialysis supplies and the adequacy of
the dialysis supplies available were noted, but a specific
inventory of supplies was not done.

At each home visit, the dialysis nurse reviewed the
medications for the patient, noting the presence of those
medicationsin the home, correctness of the dose, date of
prescription, and proper storage. In addition, the nurse
reviewed stored intraperitoneal antibiotics prescribed
to be used if peritonitis developed and the instructions
to the family for the use of those antibiotics.

The home visit form was completed by the dialysis
nurse atthe end of the home visit, and recommendations
for the home environment were communicated to the
family, nephrology social worker, and primary nephrolo-
gist. Theinterdisciplinary team then made recommenda-
tions for follow-up based on the initial home visit.

RESULTS

The patients on CCPD receiving a home visit ranged in
age from 7 months to 19 years (mean + standard devia-
tion: 14.5 £ 4.5 years). They had been on home CCPD for
2 - 60 months (mean: 21 + 17 months) before the home
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visit. Of the 22 patients, 8 had experienced an episode
of peritonitis within the preceding year, and thus dialysis
set-up was observed for those patients during the home
visit. In the preceding year, 1 patient had experienced
3 episodes of peritonitis; 5 had experienced 2 episodes
each; and 2 patients had experienced 1 episode each.

The dialysis nurse performing the home visits traveled
an average of 111 + 78 miles one-way for the home visit
(range: 6 — 300 miles). An average of 2 hours was spent
performing each home visit, with an additional 30 min-
utes required if dialysis set-up had to be observed. For 4
of the 22 patients, Spanish was the primary languagein
the home, and the dialysis nurse communicated with the
family during the home visit through a telephone connec-
tion to certified Spanish interpreter housed at the hos-
pital. Based on the 2 hours of nursing time required for
each home visit (plus 30 minutes for each patient whose
CCPD set-up required monitoring), nursing travel time,
and $0.52 per mile for travel, the estimated mean cost
for each home visit was $362.71, notincluding pre-visit
preparations and post-visit evaluation and follow-up.

Of the study patients, 18 lived in urban areas, and 4
livedin ruralareas. Of the patients livingin urban areas, 8
livedin cities, and 10 lived in small towns. Living quarters
were single family houses for 13 patients, trailers for 3,
apartments for 5, and a college dormitory room for 1.

During the home visit, smoke detectors were lacking
in 6 of the 22 living quarters, and fire extinguishers were
lacking in 16. Thermometers were lacking in 9 of the 22
living quarters despite the fact that a thermometer had
been provided to each family at dialysis initiation. Fever
being a sign of peritonitis or other illness, a thermom-
eter in the home is essential for any patient on home
PD. In addition, no working scale was presentin 1 home
despite the need to determine weight so that dialysis
fluid choices can be made nightly; the dialysis supplier
was contacted to provide a working scale for that family.
For 2 patients, no dialysis record sheets were presentin
the living quarters despite the requirement to record
weight, blood pressure, and dialysis fluid choices daily,
and despite the attempt by the dialysis nurse to review
records at each clinic visit. Repeat instruction on the
need to record dialysis information was given to each of
those families (Table 1).

When the room used for nightly CCPD was observed, it
was determined that reconfiguration of the room would
improve dialysis efficiency in 3 homes. For example,
in 1 home, the patient’s guardian was reaching over
the patient to connect for nightly dialysis; this patient
had experienced 3 recent episodes of peritonitis before
the home visit; no episodes occurred after a change in
the room configuration was accomplished at the home
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TABLE 1
Deficiencies Noted During 22 Home Visits to
Pediatric Peritoneal Dialysis Patients

PEDIATRIC HOME VISITS

TABLE 2
Peritonitis Rates and Organisms in the 6 Months Before
and After Initiation of the Home Visit Program

Instances Home visit program
Deficiency type (n) (%) Variable Before After

Problems in room used for nightly CCPD Patient-months at risk 163 152
Poor.room configuration 3 14 Episodes of peritonitis 10 5
Petsin room 4 18 . .

Room dirty 2 9 Annualized peritonitis rate 0.75 0.39
Supply storage distant 3 14 Organisms [n (annualized rate)]

Equipment deficiencies Coagulase-negative staphylococci 3 (0.22) 2 (0.16)
No smoke detector 6 27 Streptococcal species 2(0.15)  1(0.08)
No fire extinguisher 16 73 Gram-negative organisms 3(0.22) 1(0.08)
No thermometer 9 41 No %rowth Sesmte s1gns 2(0.15)  1(0.08)
No scale for patient weight 1 5 and symptoms
Broken dialysis machine 1 5

Dialysis deficiencies visit, it was determined that, after nightly dialysis, the
No dialysis record forms 2 9 dialysate effluent was emptied into the rural backyard,
Incorrect dialysis prescription 1 5 where farm animals were present.

Dialysis machine dirty 3 14 For 8 patients, at least some of the prescribed medi-

Medication problems cations were not present in the home. In 9 of the home
Some medications not present 8 36 visits, some of the medications were out of date. For the
Some medications out of date 9 M patient living in the college dormitory, no refrigerator
Other 4 18 was available for storage of erythropoietin; access to

CCPD = continuous cycling peritoneal dialysis.

visit. In one of the other 2 homes, the dialysis machine
was in a difficult-to-reach position, and in the other,
no supplies for emergencies (such as masks or catheter
caps) were available because all supplies were stored at
a distant location.

The room for CCPD was noted to be dirty during 2 of
the home visits, and pets were noted to be presentin the
room during dialysis on 4 visits. Cleaning of the room
and removal of the pets from the room were prescribed
in those situations. During 3 of the home visits, it was
determined that CCPD was occasionally preformed in
places other than the primary residence, usually the
home of a close relative.

The dialysis machine itself was noted to be dirty in 3
homes; the families were instructed to clean the dirty
machines. The dialysis machine was noted to be broken
in 1 home; the patient was still completing CCPD with the
broken machine and had not contacted the dialysis unit
or the dialysis supplier about the problem. That dialysis
equipment supplier was contacted to replace the broken
machine. For 3 patients, storage of supplies was notin
close proximity to the room in which dialysis was per-
formed. At 1 home visit, the prescription in the dialysis
machine was not as prescribed in the clinic. At 1 home

a refrigerator for storage of erythropoietin was found
during the home visit. For another patient, some of the
medications were not stored in the dispensing bottle.

Although feedback from the families was not specifi-
cally sought, no family had complaints about the home
visit, and at least 6 families had positive comments. These
families particularly stated that ideas communicated by
the dialysis nurse at the home visitabout room configura-
tion, supply storage, and fixing a broken dialysis machine
were very helpful. One mother also commented that she
was especially grateful that the home visit prompted her
adolescent son to clean his room.

The peritonitis rate for our program in the 6 months
before home visits were begun was 1 episode in 16.3
patient-months. In the 6 months after completion of
the initial home visit, the peritonitis rate declined to
1 episode in 30.4 patient-months. Table 2 lists the an-
nualized peritonitis rates and the organisms causing
peritonitis in the 6 months before and after initiation
of the home visit program. Poisson regression for the
peritonitis rates between those time intervals showed
that, in the 6 months after initiation of the home visits,
patients developed peritonitis at a rate approximately
50% of the rate before the home visit program. However,
that result was not statistically significant (incidence
rate ratio: 0.53; standard error: 0.29; p = 0.25). At our
center, the cost of 14 days of intraperitoneal antibiotics
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for 1 episode of peritonitisis $534.17 for the antibiotics
alone. Thus, the average cost of a home visit was less than
the cost of antibiotics for 1 episode of peritonitis.

DISCUSSION

In the present study, we retrospectively evaluated
home visits in 22 pediatric patients undergoing home
CCPD. In our patients, an average of 1.5 pertinent dialysis
findings and an average of 1 pertinent medication find-
ing were uncovered per home visit. Peritonitis before the
home visits could likely have been related to the room
configuration for 1 patient and to a broken dialysis ma-
chine for another patient. Only in 2 home visits were no
recommendations for change made.

In response to these home visit findings, our home
training program has now been altered to discuss dialysis
room configuration, dialysis supply storage, required
cleaning of the dialysis room and equipment, and
maintenance of the required equipment (for example,
ensuring the presence of weight scale and thermometer
while remaining on dialysis), and to further emphasize
the importance of prescribed medications. Home visits
soon afterinitiation of home CCPD have been continued,
and follow-up home visits are planned for patients every
12 months, after episodes of peritonitis, or when other
concerns arise at clinic visits. In an attempt to improve
future peritonitis rates, the dialysis nurse will now evalu-
ate the CCPD set-up during every home visit.

The Centers for Medicare and Medicaid Services re-
quires dialysis centers in the United States providing
home dialysis to conduct home visits, but no funding has
been provided for those visits, and few data about the
usefulness of home visits have been reported. In a survey
of 670 American centers providing home PD, Bernardini
and Dacko wrote that 78.4% of centers reported complet-
ing home visits and that no differences between centers
making and not making home visits were observed with
regard to the number of patients on home dialysis at
the center, whether the center was urban or rural, and
whether the center was university affiliated or not (2).
Bernardiniand Piraino also reported that two home visits
1-3 months apartinwhich dialysis suppliesinthe home
were evaluated could provide a method of monitoring
compliance with the dialysis prescription (4). Russo and
colleagues reported that home visitsin adult peritoneal
dialysis patients were effective in discovering 25% partial
compliance with drug therapy and 23% noncompliance
with exchange protocol procedures (5). Nasso reported
that a quality project, including creation of a home visit
form, did not improve peritonitis rates; however, with
furtherimprovements, including development ofa home
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visit protocol, peritonitis rates did improve (6). Ponfer-
rada et al. noted that home visits to 36 patients resulted
inan average of 10 pertinent observations and 4 recom-
mendations for change per visit (7). Outcomes of home
visits have also been reported in other countries, includ-
ing India, Turkey, and Australia (8-10). Cuttell described
a home nurse respite program for pediatric PD patients
that began with funding from a charitable grant and
continued because of positive parental response (3).
We report that home visits by a trained dialysis nurse
to pediatric patients on home CCPD often uncover aspects
of the home environment that may affect the clinical
care of the patient. These concerning aspects of the
home environment related to dialysis had not previously
been uncovered during the intensive training provided
by the dialysis nurse before home CCPD begins or dur-
ing the frequent follow-up visits to the dialysis clinic.
Previously, Farina noted that assessment of the home
environment and compliance with the dialysis prescrip-
tion were 2 advantages of home visits and that the time
and costs of completing home visits are disadvantages
(11). Although initiation of a home visit program may not
be the sole reason, and although the change from one
time period to the other was not statistically significant,
we did note a declinein peritonitis rates after the home
visit program for our small group of patients was started.
We further note that our average cost for a home visit is
less than the cost for antibiotic treatment of 1 episode of
peritonitis. A home visit program for pediatric patients on
CCPD mayincrease adherence with the prescribed dialysis
prescription and medications, may lower theincidence of
peritonitis, and may improve overall clinical care.
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