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Cooperation between Single-Handed and Group Practices
Ensures the Replacement of Gastrostomy Tubes and Tracheal
Cannulas in Home Medical Care Settings
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In Japan, patients who require home medical care are increasing especially in the elderly. In home medical
care settings, devices such as gastrostomy tubes, tracheal cannulas, and urethral catheters are usually
replaced by visiting physicians or nurses. However, device replacement services are not always available
in Japan. Unless device replacement services are sufficiently provided to patients at home, patients have
to suffer various disadvantages, including a forced visit to a hospital for device replacement despite inability
to walk. We therefore investigated background factors of clinics and nursing stations providing home-care
visits using a cross-sectional postal survey from August to September 2013. We targeted physicians from
5,828 clinics providing home medical care and nurses from 1,798 home-visit nursing stations across six
prefectures (Tokyo, Kanagawa, Saitama, Chiba, Miyagi and Iwate). Responses were received from 933
clinics (16.5%) and 552 stations (31.3%). We analyzed the responses using multivariable logistic
regression with two models. “Model 1” mainly included the number of full-time staff and the availability of a
24-hour care service system, and “Model 2” mainly included the number of clinics, the number of home-visit
nursing stations, and the ratio of the population aged = 65 years to study the influence of medical
resources. We thus found that clinic staff numbers and 24-hour care availability were associated with
physicians’ replacement of gastrostomy tubes and tracheal cannulas (p < 0.001 for each). In conclusion,
single-handed and group practices need to cooperate to ensure the replacement of these devices in home
medical care settings.
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Introduction

In Japan, patients who require home medical care are
increasing not only in the elderly but also in children, and
demand for home medical care is increasing. There are
increasing numbers of patients who are unable to attend
healthcare facilities and/or who choose to receive medical
care at home (Ozawa and Nakayama 2005; World Health
Organization 2014; Center for Home Care Medicine,
Faculty of Medicine, The University of Tokyo 2015) . In
Japan, home medical care is provided by physicians and
visiting nurses (Center for Home Care Medicine, Faculty of
Medicine, The University of Tokyo 2015). Japan’s home
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medical care is considered to be unique as compared with
other developed countries in that physicians play a leading
role in care without delegating care to nurses (Monsen and
de Blok 2013; Young et al. 2016).

A variety of medical services are provided in patients’
homes. For example, devices such as gastrostomy tubes,
nasogastric tubes, tracheal cannulas, and urethral catheters
are regularly used and replaced relatively frequently (Center
for Home Care Medicine, Faculty of Medicine, The
University of Tokyo 2015). As most patients who receive
home medical care are unable to attend healthcare facilities,
home-based device replacement services are necessary,
regardless of the available medical resources. As far as the
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authors know, there is no literature in Europe and the
United States reporting that device replacement services are
not always available in home medical care settings.
However, device replacement services are not always avail-
able in Japan, and the reasons for this are unclear. Unless
device replacement services are sufficiently provided to
patients in home medical care settings, patients will have to
suffer various disadvantages; for example, they are forced
to visit a hospital for device replacement even if they have
difficulties in going out of the home, and the use of devices
at home is restricted for the reason that they chose medical
care at home. We therefore investigated background factors
of those providing home-care visits.

Physicians and visiting nurses are responsible for
device care. This responsibility includes re-insertion of
devices if one is accidentally removed, which may require
an emergency visit, so a 24-hour care service system is
important. In Japan, however, some clinics and home-visit
nursing stations do not provide a 24-hour care service sys-
tem (Ministry of Health, Labour and Welfare of Japan
2013a, b; Center for Home Care Medicine, Faculty of
Medicine, The University of Tokyo 2015). Clinics and
nursing stations with more staff may be better able to pro-
vide a 24-hour care service system (including holiday
cover). However, there are a lot of single-handed clinics
and nursing stations with fewer staff in Japan (Ministry of
Health, Labour and Welfare of Japan 2013a, b).

In other words, the number of staff and 24-hour avail-
ability of care differs from facility to facility even among
clinics and nursing stations that provide 24-hour care ser-
vices. To examine the factors related to device replacement
in home settings, we formulated a hypothesis that, besides
factors personal to physicians and nurses, such as years of
home-visit care experience, (1) higher staff numbers are
linked to more frequent device replacement, and (2) device
replacement is more likely to happen from facilities provid-
ing a 24-hour care service system. This hypothesis was
used to clarify the relationship between these factors, with a
view to improving the device replacement system in Japan.
We examined background factors among physicians and
nurses who carry out device replacement in home medical
care settings.

Methods

Subjects

We used an anonymous self-administered postal questionnaire,
from August to September 2013. Participants were physicians from
clinics that provided home medical care and visiting nurses from
home-visit nursing stations who worked in six areas in Japan. These
were Tokyo and three adjoining prefectures (Kanagawa, Saitama and
Chiba) that are expected to have significant aged populations in
future, and two prefectures in Tohoku (Iwate and Miyagi) that have
had marked decreases in medical resources because of the tsunami
associated with the Great East Japan Earthquake in 2011.
Questionnaires were sent to all physicians who worked in the 5,828
clinics listed as providing home medical care services (on the infor-

mation on regional medical services website) and all nurses from
1,798 home-visit nursing stations (listed on the information on health-
care services website (Ministry of Health, Labour and Welfare of
Japan 2013a, b). Where several physicians or nurses were working in
a single facility, they were asked to discuss the questionnaire together
and have one person respond on behalf of the group.

Approval for the study was obtained from the Ethical
Committee of the Life Science Committee at The University of Tokyo
(Approval numbers: 12-91, 13-77).

Questionnaires

The questionnaire contained questions intended for two studies;
one is the present study and the other a study for the structure of cath-
eter replacement services in home medical settings and the regional
characteristics in the same region covered in the present study
(Kimura et al. 2016), and in total, contained 103 questions (16 pages)
for physicians and 105 questions (16 pages) for nurses. Both physi-
cians and nurses were asked to respond to items covering replacement
of gastrostomy tubes, nasogastric tubes, tracheal cannulas, and ure-
thral catheters for male and female patients (Center for Home Care
Medicine, Faculty of Medicine, The University of Tokyo 2015). The
questionnaire items were selected after discussion based on previous
studies (All Japan Hospital Association 2011; Institute for Health
Economics and Policy 2011; Ministry of Health, Labour and Welfare
of Japan 2013a, b; Kimura et al. 2016).

Items for analysis

The principal outcome of this study was replacement of three
types of devices, gastrostomy tubes, nasogastric tubes and tracheal
cannulas. Participants answered “Yes” or “No” to whether they pro-
vided replacements during home medical care. Participants were also
asked whether physicians or nurses replaced urethral catheters for
male and female patients, in principle.

The questionnaire covered participants’ sex, and years’ experi-
ence of home-visit care. To test the study hypothesis, the question-
naire also asked about the participant’s clinic base, including the
number of full-time equivalent physicians (rounding the number off
to one decimal place), registration status as a home-care support
clinic (“not registered”, “registered as an independent clinic”, and
“registered as a cooperative clinic”’) and the number of receipts (state-
ments of medical expenses) related to home medical care (for health
insurance) issued in the previous month. Nursing stations were asked
to specify the number of full-time equivalent nurses (to one decimal
place), the status of the additional reimbursement system used for
24-hour support systems (“not applied”, “24-hour emergency contact
system”, and “24-hour care system”) and the number of receipts
(statements of medical expenses) related to home medical care (for
health insurance) issued in the previous month. A regional ID num-
ber was assigned on a municipal basis to each questionnaire to iden-
tify the respondents’ region.

The device replacement service system is likely to be influenced
by the medical resources and demand for services in the region. We
therefore included the number of clinics and nursing stations and the
regional population ratio of older people as variables (Kimura el al.
2016). We considered that device replacement at home could be
associated with the device delivery structure or medical resources in
that region. We therefore evaluated replacement status using the
numbers of clinics and nursing stations per 100,000 population.

We used data from the Ministry of Health, Labour and Welfare



Catheter Replacement by Visiting Physicians and Nurses 191

(2013a) to determine the number of clinics per 100,000 population on
a municipal basis. The number of nursing stations per 100,000 popu-
lation is not published, so we used the number of nursing stations in
each region divided by the population of the region, then multiplied
by 100,000 to obtain the number of stations per 100,000 population
(Ministry of Health, Labour and Welfare of Japan 2013b).

We also considered that device replacement during home medi-
cal care could be associated with demand, or the number of patients
who needed device replacement in each region. This was evaluated
using the ratio of the population aged > 65 years. We obtained the
ratio of the population aged > 65 years in the region on a municipal
basis from the most recent National Population Census data (Ministry
of Internal Affairs and Communications of Japan 2010).

Data analysis

For rates of replacement of gastrostomy tubes, nasogastric tubes
and tracheal cannulas, we divided the numbers of physicians and
nurses who responded “Yes, I have replaced it” for each question by
the total number of respondents.

For replacement of urethral catheters, we analyzed the profes-
sions of those who usually replaced urethral catheters for male and
female patients. The numbers who indicated that this task was done
in principle by a physician or by a nurse were divided by the total
number of respondents for each.

A univariate analysis was conducted for physicians using as
variables sex, years of home medical care experience, the number of
full-time physicians, the clinic’s registration status, the number of
monthly receipts, the number of clinics, the number of nursing sta-
tions, and the ratio of the population aged > 65 years.

A second univariate analysis was conducted for nurses using as
variables sex, years of home-visit care experience, the number of full-
time nurses, the status of the additional reimbursement system used
for 24-hour support, the number of monthly receipts, the number of
clinics, the number of nursing stations, and the ratio of the population
aged > 65 years. For both analyses, only data with no missing values
were used for each of the variables.

Next, multivariable analyses were conducted to extract the fac-
tors associated with physicians replacing each device (gastrostomy
tubes, nasogastric tubes, tracheal cannulas, and urethral catheters for
male and female patients). The variables used in Physician Model 1
were sex, years of home medical care experience, the number of full-
time physicians, the clinic’s registration status, and the number of

Clinics to which questionnaires were sent off (n = 5,828)

monthly receipts. For Physician Model 2, we also added the number
of clinics, the number of nursing stations, and the ratio of the popula-
tion aged > 65 years.

Multivariable analyses were also used to extract the factors
associated with nurses replacing each type of device (gastrostomy
tubes, nasogastric tubes, tracheal cannulas, and urethral catheters for
male and female patients). The variables used in Nurse Model 1 were
sex, years of home-visit care experience, the number of full-time phy-
sicians, the status of the additional reimbursement system used for
24-hour support, and the number of monthly receipts. Nurse Model 2
added the number of clinics, the number of nursing stations, and the
ratio of the population aged > 65 years. All statistical analyses were
conducted using SPSS for Windows Version 20.0 (IBM SPSS
Statistics for Windows, Version 20.0., IBM Corp., Armonk, NY,
USA), with a significance level of 5%.

Results

Response rate and basic characteristics of respondents

Of the 5,828 clinics that provided home medical care,
173 were excluded as the questionnaires could not be deliv-
ered. Responses were received from 933 (16.5%) of the
5,655 clinics that received questionnaires. The number of
responses with no missing data was 619 (Fig. 1).

Of the 1,798 home-visit nursing stations, 1,764
received the questionnaires (excluding 34 to which the
questionnaires were undeliverable), and responses were
received from 552 (31.3%). The number of responses with
no missing data was 427 (Fig. 2).

Basic characteristics of respondents and facilities

The mean age (+ standard deviation [SD]) was 55 = 10
years for physicians and 49 + § years for nurses. In total,
552 physicians were male (89.2%) and 67 were female
(10.8%); 417 nurses were female (97.7%) and 10 were male
(2.3%). Physicians reported 13 + 8 years of experience of
home-visit care, and nurses reported 10 = 6 years of experi-
ence.

There were 1.8 + 2.2 full-time equivalent physicians in
each clinic and 4.8 + 2.5 nurses per station. The number of
receipts for home medical or nursing care issued in the pre-
vious month was 117 £ 231 for physicians, and 203 + 260

I : : _
‘ Mails undeliverable (n = 173)

Clinics that received questionnaires (n = 5,655 )

‘ F—  Non-respndents (n = 4,722)

Respondents (n = 933)

‘ — Respondents that provided data with missing vaues in the variables (n = 314)

Analyzed (n = 619)

Fig. 1. Flow diagram for participation of clinics (process and exclusion reasons).
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Stations to which questionnaires were sent off (n = 1,798)

‘ —  Mails undeliverable (n = 34)

Stations that received questionnaires (n = 1,764 )

‘ —  Non-respondents (n = 1,212)

Respondents (n = 552)

‘ ——)  Recspondents that provided data with missing vaues in the variables (n = 125)

Analyzed (n = 427)

Fig. 2. Flow diagram for participation of home-visit nursing stations (process and exclusion reasons).

for nurses. In total, 185 clinics (29.9%) had not applied for
registration as a home-care support clinic, 230 clinics
(37.2%) were registered as an independent clinic, and 204
(33.0%) were registered as a cooperative clinic. In total, 58
stations (13.6%) had not applied for the additional reim-
bursement system used for 24-hour support systems, 39
(9.1%) were registered as qualified facilities with a 24-hour
emergency contact system, and 330 (77.3%) were regis-
tered as qualified facilities with a 24-hour care system.

Device replacement structure in home settings

In total, 287 physicians (46.4%) and 35 nurses (8.2%)
had replaced gastrostomy tubes. Similar numbers of physi-
cians (275, or 44.4%) had replaced nasogastric tubes, with
174 nurses (40.7%) saying that they had done so. Tracheal
cannulas had been replaced by 330 physicians (53.3%) and
50 nurses (11.7%).

For the question to the physicians on urethral cannula
replacement in male patients, 460 physicians (74.3%)
replied that the device had been replaced by physicians in
principle and 159 (25.7%) answered that the replacement
had been done by nurses in principle. For the same ques-
tion to the nurses, 126 nurses (29.5%) replied that the
device had been replaced by nurses in principle and 301
(70.5%) answered that the replacement had been carried out
by physicians in principle. On the other hand, for the ques-
tion to the physicians on urethral replacement in female
patients, 103 physicians (16.6%) replied that the device had
been replaced by physicians in principle and 516 (83.4%)
answered that the replacement had been done by nurses in
principle. For the same question to the nurses, 412 nurses
(96.5%) replied that the device had been replaced by nurses
in principle and only 15 (3.5%) answered that the replace-
ment had been carried out by physicians in principle.

Characteristics of regions where clinics and stations are
located

The mean number (+ SD) of clinics per 100,000 popu-
lation in the regions with responding clinics was 82.0 =+

67.1, and the median was 69.7. The mean number (+ SD)
of home-visit nursing stations per 100,000 population in
responding regions was 5.1 + 2.74, and the median was 4.7.
The mean ratio (+ SD) of population aged 65 years or older
per 100,000 population in the regions with responding clin-
ics and stations was 21.0 = 3.6%, and the median was
20.4%.

Associations between device replacement and patient and
regional characteristics

Table 1 shows the patient and regional characteristics
and the results of univariate and multivariable analyses for
gastrostomy tube replacement. In the univariate analysis,
gastrostomy tube replacement by physicians was signifi-
cantly associated with a larger number of physicians, and
independent and cooperative clinic registrations. In the
multivariable analysis for Model 1, gastrostomy tube
replacement by physicians was significantly associated with
larger numbers of physicians, male doctors, and indepen-
dent and cooperative clinics. In the multivariable analysis
for Model 2, gastrostomy tube replacement by physicians
was significantly associated with all the previous factors
plus frequent home-visit nursing. However, a larger num-
ber of clinics was significantly associated with the finding
that gastrostomy tubes were not replaced.

No factors were significantly associated with gastros-
tomy tube replacement by nurses in either univariate- and
multivariable analyses.

Table 2 shows the patient and regional characteristics
and the results of univariate and multivariable analyses for
nasogastric tube replacement. In the univariate analysis,
nasogastric tube replacement by physicians was signifi-
cantly associated with a larger number of receipts, and
independent and cooperative clinics. In the multivariable
analysis for Models 1 and 2, nasogastric tube replacement
by physicians was significantly associated with more expe-
rience of home-visit medical care, as well as independent
and cooperative clinics.

In the univariate analysis, nasogastric tube replace-
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Table 1. Factors associated with gastrostomy tube replacement.

Univariate analysis

Multivariable analysis, Model 1 Multivariable analysis, Model 2

Adjusted o . Adjusted o . Adjusted o .
OR 95% Cl p-value OR 95% Cl  p-value OR 95% Cl  p-value
Experience of home medical care 1.01 0.99-1.03 0.38 1.02 0.99-1.04 0.15 1.02 0.99-1.04 0.18
No. of monthly receipts 1.00 1.000-1.00° 0.14 1.00 0.99-1.001 0.67 1.00 1.00-1.00  0.92
No. of full-time physicians 1.34 1.17-1.54 <0.001 1.29 1.13-1.47 <0.001 1.30 1.14-1.49 <0.001
Sex 0.61 0.36-1.04 0.07 0.56 0.32-0.98 0.04 0.55 0.32-0.96  0.04
Home care support clinics
n Independent clinic 2.91 1.93-440 <0.001 2.67 1.75-4.07 <0.001 2.86 1.86-4.40 <0.001
L
c
o Cooperative clinic 2.91 1.91-4.44 <0.001 2.68 1.74-413 <0.001 284 1.83-4.41 <0.001
Not applied for registration 1
No. of clinics
(per 100,000 population) 0.79 0.58-1.09 0.15 0.59 0.40-0.85  0.01
No. of home-visit nursing stations
(per 100,000 population) 1.25 0.91-1.72 0.16 1.53 1.05-2.21 0.03
Ratio of population aged = 65 yrs 110  0.80-1.51 0.56 1.02  0.73-143  0.90
Experience of home-visit care 1.00 0.94-1.06 0.87 0.99 0.93-1.05 0.70 0.98 0.92-1.05 0.63
No. of monthly receipts 1.00 1.00-1.001 0.19 1.00 1.00-1.00 0.18 1.00 1.00-1.00 0.18
No. of full-time nurses 0.98 0.85-1.14 0.82 1.02 0.87-1.20 0.78 1.02 0.87-1.20 0.80
Sex ° - 1.00 o - 1.00 © - 1.00
g Additional reimbursement system
E 24-hour emergency contact 1.77 0.52-6.00 0.36 1.90 0.55-6.58  0.31 1.83 0.53-6.38  0.34
w
o
% 24-hour care 1.53 0.29-7.99 0.62 1.57 0.30-8.24 0.60 1.49 0.28-7.86  0.64
S
z Not applied for registration 1
No. of clinics 1.30 0.65-2.60 0.46 1.42 0.68-2.97 0.36
(per 100,000 population)
No. of home-visit nursing stations 0.80 0.40-1.60 0.53 0.70 0.33-1.49 0.35
(per 100,000 population)
Ratio of population aged Z 65 yrs 1.04  0.52-2.07 0.92 1.12 0.54-2.32 0.76

*OR > 1 indicates gastrostomy tube replacement are more frequent.

CI = confidence interval.

ment by nurses was significantly associated with greater
experience of home-visit care and fewer nursing stations.
In the multivariable analyses for Model 1, nasogastric tube
replacement by nurses was significantly associated with
greater experience of home-visit care. Using Model 2, the
replacement was significantly associated with greater expe-
rience of home-visit care and higher population ratios aged
= 65 years.

Table 3 shows the patient and regional characteristics
and the results of univariate and multivariable analyses of
tracheal cannula replacement. In the univariate analysis,
tracheal cannula replacement by physicians was signifi-

cantly associated with greater numbers of receipts and phy-
sicians and with independent and cooperative clinic status.
In the multivariable analysis for Model 1, tracheal cannula
replacement by physicians was significantly associated with
greater experience of home-visit medical care, more physi-
cians, and independent and cooperative clinic status. In the
multivariable analysis for Model 2, tracheal cannula
replacement by physicians was significantly associated with
all these factors plus more clinics.

In the univariate analysis, tracheal cannula replace-
ment by nurses was significantly associated with greater
experience of home-visit care. In the multivariable analysis
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Table 2. Factors associated with nasogastric tube replacement.

Univariate analysi

S

Multivariable analysis, Model 1 Multivariable analysis, Model 2

Adjusted

Adjusted o . o i Adjusted o i
OR 95% Cl  p-value OR 95% Cl  p-value OR 95% Cl  p-value
Experience of home medical care 1.02 1.00-1.04 0.07 1.02 1.003-1.05 0.03 1.02 1.002-1.05 0.03
No. of monthly receipts 1.00 1.00-9.00 0.007 1.00 1.00-1.001 0.75 1.00 1.00-1.001 0.67
No. of full-time physicians 1.08 1.00-1.18  0.06 1.05 0.97-1.14 0.25 1.05 0.96-1.15 0.26
Sex 0.67 0.40-1.13 0.14 0.66 0.38-1.13  0.13 0.66 0.38-1.13 0.13
Home care support clinics
Independent clinic 2.67 1.77-4.03 < 0.001 2.69 1.77-4.09 < 0.001 2.76 1.81-4.21 <0.001
2]
o
.L_g) Cooperative clinic 2.54 1.67-3.87 <0.001 2.58 1.68-4.00 <0.001 2.61 1.70-4.03 < 0.001
Not applied for registration 1
No. of clinics 0.86 0.63-1.19 0.36 0.89 0.62-1.27  0.51
(per 100,000 population)
No. of home-visit nursing stations 0.78 0.57-1.07 0.13 0.78 0.54-1.12 017
(per 100,000 population)
Ratio of population aged = 65 yrs 113  0.82-1.55 0.46 1.14 0.82-1.59  0.44
Experience of home-visit care 1.09 1.05-1.13 < 0.001 1.09 1.05-1.13 <0.001 1.09 1.05-1.13 < 0.001
No. of monthly receipts 1.00 1.00-1.001 0.25 1.00 1.00-1.001 0.42 1.00 1.00-1.00 0.45
No. of full-time nurses 1.04 0.96-1.12 0.37 1.01 0.93-1.11 0.78 1.01 0.92-1.11 0.85
Sex 0.68 0.19-2.39 0.55 0.46 0.13-1.67 0.24 0.54 0.15-1.99 0.35
®» Additional reimbursement system
é 24-hour emergency contact 1.68  0.92-3.05 0.09 1.38 0.74-2.58 0.31 1.46 0.77-2.77 0.24
©
cg 24-hour care 124 053-294 0.62 1.15 0.48-2.80 0.75 1.06 0.43-2.62 0.90
c
[
2 Not applied for registration 1
No. of clinics 0.67 0.46-1.00 0.47 0.68 0.44-1.06  0.09
(per 100,000 population)
No. of home-visit nursing stations 0.53 0.36-0.78  0.001 0.67 0.44-1.03 0.70
(per 100,000 population)
Ratio of population aged = 65 yrs 0.63  042-092 0.18 0.63 0.41-0.96  0.03

*OR > 1 indicates nasogastric tube replacement are more frequent.

CI = confidence interval.

for Model 1, it was significantly associated with greater
experience of home-visit care and female nurses. In the
multivariable analysis for Model 2, the replacement was
significantly associated with greater experience of home-
visit care.

Table 4 shows the patient and regional characteristics
and the results of univariate and multivariable analyses of
urethral catheter replacement in male patients. In the uni-
variate analysis, urethral catheter replacement by physicians
in male patients was significantly associated with the ratio

of the population aged = 65 years being high. Larger num-
bers of clinics and home-visit nursing stations were signifi-
cantly associated with urethral catheters not being replaced.
In the multivariable analysis for Model 1, there were no
factors with significant associations. In the multivariable
analysis for Model 2, a larger number of clinics and higher
ratio of the population aged = 65 years were significantly
associated with urethral catheters not being replaced.

In the univariate analysis, urethral catheter replace-
ment in male patients by nurses was significantly associated
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Table 3. Factors associated with tracheal cannula replacement.

Univariate analysis

Multivariable analysis, Model 1 Multivariable analysis, Model 2

Adjusted

Adjusted Adjusted

0, - 0, - 0, -
OR 95% CI p-value OR 95% ClI p-value OR 95% Cl p-value
Experience of home medical care 1.02 1.00-1.04 0.13 1.03 1.004-1.05 0.02 1.03 1.004-1.05 0.02
No. of monthly receipts 1.001  1.000-1.002 0.007 1.001  1.00-1.002 0.07 1.001  1.000-1.002 0.08
No. of full-time physicians 1.36 1.17-1.58 <0.001 1.28 1.11-1.47 0.001 1.28 1.11-1.48 0.001
Sex 0.89 0.54-148 0.66 0.87 0.51-1.50 0.61 0.86 0.50-1.49 0.59
Home care support clinics
a8 Independent clinic 3.83 2.54-578 <0.001 3.59 2.35-5.48 p<0.001 3.83 249-589 <0.001
IS
O Cooperative clinic 3.78 2.48-5.77 <0.001 3.48 2.25-5.37 p<0.001 3.66 2.36-5.68 < 0.001
Not applied for registration 1
No. of clinics 0.75 0.55-1.03  0.08 0.65 0.45-0.95 0.02
(per 100,000 population)
No. of home-visit nursing stations 0.89 0.65-1.22 045 0.96 0.66-1.39 0.83
(per 100,000 population)
Ratio of population aged = 65 yrs 1.04 0.76-1.42 0.83 1.001 0.71-1.41 1.00
Experience of home-visit care 1.06 1.01-1.11 0.01 1.07 1.02-1.12 <0.01 1.07 1.02-1.12 <0.01
No. of monthly receipts 1.00 1.00-1.001  0.25 1.00 1.00-1.00 0.30 1.00 1.00-1.00 0.30
No. of full-time nurses 0.96 0.84-1.09 0.52 0.96 0.83-1.12 0.59 0.96 0.83-1.12 0.59
Sex 0.30 0.07-1.19 0.09 0.22 0.05-0.91 0.04 0.25 0.06-1.04 0.06
@ Additional reimbursement system
2 24-hour emergency contact 2.60 0.78-8.70 0.12 2.42 0.71-8.25 0.16 2.55 0.74-8.75 0.14
®©
(g, 24-hour care 3.33 0.78-14.2 0.10 3.13 0.72-13.64  0.13 3.23 0.74-14.16 0.12
=
% Not applied for registration 1
No. of clinics 0.64 0.35-1.19 0.16 0.63 0.33-1.23 0.18
(per 100,000 population)
"No. of home-visit nursing stations
(per 100,000 population)” 0.88 0.49-1.56 0.67 1.18 0.61-2.25 0.63
Ratio of population aged Z 65 yrs 0.89 0.49-1.61  0.70 0.80 0.42-1.49 0.48

*OR > 1 indicates tracheal cannula replacement are more frequent.

CI = confidence interval.

with greater number of receipts and the availability of a
24-hour care service system. A larger number of clinics
was significantly associated with urethral catheters not
being replaced. In the multivariable analysis for Models 1
and 2, urethral catheter replacement by nurses was signifi-
cantly associated with the same factors.

Table 5 shows the patient and regional characteristics
and the results of univariate and multivariable analyses of
urethral catheter replacement in female patients. In the uni-
variate analysis, urethral catheter replacement in female
patients by physicians was significantly associated with
greater numbers of receipts and physicians. More experi-
ence of home-visit medical care and more clinics were sig-
nificantly associated with urethral catheters not being
replaced. In the multivariable analysis for Model 1, the
replacement was significantly associated with greater num-
bers of receipts. More experience of home-visit medical

care was significantly associated with urethral catheters not
being replaced. In the multivariable analysis for Model 2,
longer experience of home-visit medical care and more
clinics were significantly associated with urethral catheters
not being replaced.

In the univariate analysis, a higher ratio of the popula-
tion of > 65 years was significantly associated with urethral
catheters not being replaced in female patients by nurses.
In the multivariable analysis, there were no factors signifi-
cantly associated with replacement by nurses in either
Models 1 or 2.

Discussion
This study examined background factors of physicians
and nurses who had replaced medical devices in home set-
tings.
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Table 4. Factors associated with urethral catheter replacement (male patients).

Univariate analysis

Multivariable analysis, Model 1 Multivariable analysis, Model 2

Adjusted o i Adjusted o i Adjusted o }
OR 95% Cl p-value OR 95% Cl  p-value OR 95% Cl  p-value
Experience of home medical care 1.00 0.98-1.02 0.99 1.00 0.98-1.02 0.89 1.00 0.97-1.02 0.69
No. of monthly receipts 1.00 1.00-1.00 0.39 1.00 1.00-1.001  0.61 1.00 1.00-1.001 0.68
No. of full-time physicians 091 0.81-1.03 0.12 0.93 0.82-1.04 0.20 0.92  0.82-1.04 0.19
Sex 117 0.66-2.05 0.6 1.18 0.67-2.09 0.57 115  0.64-2.06 0.64
Home care support clinics
8 Independent clinic 0.69 0.45-1.06 0.69 0.72 0.47-1.13 0.15 0.78 0.50-1.23  0.29
c
G Cooperative clinic 0.69 0.41-1.00 0.64 0.67 0.42-1.06  0.08 0.68  0.43-1.09 0.11
Not applied for registration 1
No. of clinics 0.46 0.32-0.66 <0.001 0.52  0.35-0.78  0.002
(per 100,000 population)
No. of home-visit nursing stations 0.65 0.45-0.93 0.02 079 053119  0.26
(per 100,000 population)
Ratio of population aged = 65 yrs 1.68 1.16-2.42 0.006 1.70 1.17-2.48  0.006
Experience of home-visit care 0.99 0.95-1.03 0.6 0.99 0.95-1.03 0.65 0.99 0.95-1.03 0.65
No. of monthly receipts 1.00 1.00-1.00 0.02 1.00 1.00-1.00 0.03 1.00 1.00-1.00 0.04
No. of full-time nurses 0.95 0.86-1.04 0.23 0.99 0.89-1.10  0.82 0.99  0.90-1.10 0.91
Sex 0.98 0.25-3.84 0.97 1.05 0.26-4.28 0.95 123  0.30-5.13 0.77
g Additional reimbursement system
'E 24-hour emergency contact 1.62 0.82-3.19 0.16 1.79 0.89-3.57 0.10 1.78 0.89-3.59 0.11
n
g’ 24-hour care 267 1.08-6.56 0.03 2.67 1.08-0.60 0.03 2.70 1.08-6.75 0.03
(2]
2 Not applied for registration 1
No. of clinics 0.62 0.41-0.95 0.03 0.66  0.42-1.04 0.07
(per 100,000 population)
No. of home-visit nursing stations 0.83 0.55-1.26 0.39 091 058145 070
(per 100,000 population)
Ratio of population aged = 65 yrs 1.33 0.87-2.02 0.18 1.28 0.82-1.99 0.28

*OR > 1 indicates urethral catheter replacement (male patients) are more frequent.

CI = confidence interval.

Gastrostomy tube replacement

Gastrostomy tubes had been replaced more frequently
by physicians when there were more physicians working at
the clinic and the facility was registered as an independent
or cooperative clinic in both models in the multivariable
analyses. In other words, those who had replaced gastros-
tomy tubes were more likely to be physicians working in
larger groups in clinics providing 24-hour care services.
This indicates that a 24-hour support system is required to
replace gastrostomy tubes which are accidentally removed
outside normal surgery hours, and that a system involving
more than one physician is required for this provision.

Nasogastric tube replacement

Physicians with more experience of home-visit medi-
cal care were more likely to have replaced nasogastric tubes
more frequently. Other associated factors were a greater

number of physicians and the facility being registered as an
independent or cooperative clinic in both models in the
multivariable analyses. This suggested that those who had
replaced nasogastric tubes were physicians with a certain
level of home-visit medical care experience and working in
clinics providing 24-hour support services using multiple
physicians. This is similar to gastrostomy tube replace-
ment.

Nasogastric tube replacement by nurses was more fre-
quent with greater experience of home-visit medical care in
both models in the multivariable analyses. It was also more
likely to happen when the ratio of the population aged = 65
years was high, suggesting a possibility that nasogastric
tube replacement by nurses in high demand areas had been
conducted in cooperation with physicians.
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Table 5. Factors associated with urethral catheter replacement (female patients).

Univariate analysis

Multivariable analysis, Model 1 Multivariable analysis, Model 2

Adjusted 95% CI p-value Adjusted 95% Cl  p-value Adjusted 95% ClI p-value
OR OR
Experience of home medical care 0.97 0.94-0.99 0.005 0.97 0.94-0.99 0.006 0.96 0.94-0.99  0.005
No. of monthly receipts 1.002 1.001-1.004 0.01 1.002 1.00-1.003 0.03 1.002 1.00-1.003 0.03
No. of full-time physicians 1.26 1.02-1.57 0.03 1.20 0.98-1.47  0.09 1211 0.99-1.49 0.07
Sex 0.66 0.35-1.22 0.18 0.63 0.34-1.19  0.16 0.62 0.33-1.17 0.14
Home care support clinics
8 Independent clinic 1.07 0.65-1.77 0.78 0.88 0.52-1.47  0.62 0.94 0.56-1.58 0.81
c
O Cooperative clinic 1.53 0.89-2.64 0.13 1.26 0.71-2.21 0.43 1.31 0.74-2.31 0.36
Not applied for registration 1
No. of clinics 0.59 0.38-0.91 0.02 0.54 0.33-0.88 0.01
(per 100,000 population)
No. of home-visit nursing stations 0.87  057-1.33 053 1.05 0.65-1.69  0.85
(per 100,000 population)
Ratio of population aged = 65 yrs 0.83  0.55-127  0.40 0.81 052127  0.36
Experience of home-visit care 0.96 0.89-1.04 0.32 0.94 0.87-1.02 0.13 0.94 0.87-1.02 0.12
No. of monthly receipts 1.003 1.00-1.01 0.16 1.00 1.00-1.01 0.24 1.00 1.00-1.01 0.23
No. of full-time nurses 1.22 0.91-1.64 0.19 1.15 0.83-1.59 0.40 1.09 0.79-1.50 0.61
Sex 3.20 0.38-27.0 0.29 4.42 0.47-41.8 0.20 3.94 0.37-41.6 0.26
(2]
S Additional reimbursement system
E 24-hour emergency contact 1.14 0.24-5.36 0.87 1.15 0.24-5.53  0.86 1.26 0.25-6.30 0.78
()
8 24-hour care 0.43 0.07-2.69 0.37 0.46 0.07-2.93 0.41 0.42 0.06-2.83 0.37
2
2 Not applied for registration 1
No. of clinics 2.35 0.74-7.51 0.15 2.08 0.61-7.13 0.24
(per 100,000 population)
No. of home-visit nursing stations 0.68 0.24-1.94 0.47 0.64  0.20-2.05 0.45
(per 100,000 population)
Ratio of population aged = 65 yrs 0.25 0.07-0.88 0.03 0.28 0.07-1.09  0.07

*OR > 1 indicates urethral catheter replacement (female patients) are more frequent.

CI = confidence interval.

Tracheal cannula replacement

Physicians were more likely to replace tracheal cannu-
las when they had greater experience of home-visit medical
care, there were more physicians employed at the clinic and
the facility was registered as an independent or cooperative
clinic, in both models in the multivariable analyses. Again,
this suggests that a certain level of experience is required to
be able to replace tracheal cannulas, and that these physi-
cians worked in clinics providing 24-hour care services.
This may suggest that replacement is more likely to be nec-
essary in an emergency (Center for Home Care Medicine,
Faculty of Medicine, The University of Tokyo 2015).
Nurses had replaced tracheal cannulas more frequently
when they had more experience of home-visit medical care
in both models in the multivariable analyses.

Urethral catheter replacement (male patients)

More than 80% of physicians and nurses answered that
physicians were more likely to replace urethral catheters in
male patients. The multivariable analyses in both models
suggested that nurses were more likely to have carried out
replacement if they worked in home-visit nursing stations
with larger numbers of monthly receipts and a 24-hour care
service system. This suggests that in larger nursing sta-
tions, with more patients and providing 24-hour care ser-
vices, nurses replace urethral catheters in male patients in
cooperation with physicians.

Urethral catheter replacement (female patients)

More than 80% of both physicians and nurses
answered that nurses were more likely to replace urethral
catheters in female patients. The multivariable analyses in
Models 1 and 2 showed that physicians were more likely to
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carry out replacement when they worked in larger clinics,
with more monthly receipts. We suggest that physicians in
these larger clinics may replace urethral catheters in female
patients in cooperation with nurses. Physicians were less
likely to have replaced catheters frequently when they had
more experience of home-visit medical care. The reason
for that is unknown, but it may be that these physicians had
delegated the replacement to nurses. Further research is
necessary to explore this.

Relationship between device replacement and the number
of staff in clinics/nursing stations, and a 24-hour care ser-
vice system

Gastrostomy tubes and tracheal cannulas were more
frequently replaced by physicians when there were more
staff at the clinic. We suggest that in home medical care
settings, group clinics are able to replace gastrostomy tubes
and tracheal cannulas more actively than single-handed
clinics. It may be helpful for single-handed and group clin-
ics to discuss cooperating over device replacement, to
reduce the burden on the former. For nurses, the number of
staff did not seem to affect frequency of device replace-
ment. In Japan, home-visit nursing stations all meet mini-
mum headcount requirements of at least 2.5 full-time
equivalent nurses, and our findings suggest that this head-
count is adequate (Ministry of Health, Labour and Welfare
of Japan 2013b).

Where clinics provide 24-hour support services, gas-
trostomy tubes, nasogastric tubes and tracheal cannulas
were all more likely to have been replaced by physicians.
This suggests that physicians may be fully aware that they
are obliged to make an emergency visit to patients in case
of accidental removal of devices. Among nurses, only ure-
thral catheters in male patients were more likely to have
been replaced where clinics provide 24-hour care services.
This was observed regardless of the number of clinics and
nursing stations or the ratio of the population aged > 65
years in the region. More than 80% of both physicians and
nurses answered that physicians would normally replace
urethral catheters in male patients. It may be, therefore,
that nursing stations providing 24-hour support services
only carried out urethral catheter replacement in male
patients as an emergency, following accidental removal of
catheters.

Study limitations

First, the results of this study are based on the subjec-
tive views of the participants; the actual structure of device
replacement may differ from the responses. Second, the
reliability and validity of the questionnaire was limited.
Future studies should survey individual patients to check
the reality of device replacement by physicians and nurses.

Third, the response rate of this survey was low; 16.5%
in clinics and 31.3% in home-visit nursing stations. It is
reported that in Japan the average response rate is 21.3% in
mail-in and unpaid surveys without reminder like the pres-

ent study (Hagihara et al. 2006), and that might give a hint
to the reason for the low response rate in physicians. On
the other hand, there is a report that the response rate was
less than 15% (Kenzaka et al. 2016) and, therefore, the
response rate of the present study is considered to represent
physicians above a certain level.

Conclusion

In home medical care settings, the replacement of gas-
trostomy tubes and tracheal cannulas by physicians was
associated with greater number of staff and provision of
24-hour medical care services, including emergency visits.
It may, therefore, be necessary to discuss cooperation for
device replacement in home medical care settings, particu-
larly between single-handed and group clinics.

Acknowledgments

We are grateful to all physicians and nurses involved in this
study for their cooperation.

Conflict of Interest

The authors declare no conflict of interest.

References

All Japan Hospital Association (2011) Survey report on situations
of elderly with gastrostomy tubes in nursing care facilities and
at home.
http://www.ajha.or.jp/voice/pdf/other/110416 _1.pdf
[Accessed: November 10, 2014].

Center for Home Care Medicine, Faculty of Medicine, The Univer-
sity of Tokyo (2015) Questionnaire survey report on medical
treatment in home medical care and home-visit nursing
settings.
http://chem.umin.jp/education/ipw/files/session/140228syochi_report_rev.pdf
[Accessed: October 20, 2016].

Hagihara, G., Ota, H. & Fujii, S. (2006) An experimental study
about survey response rate. Basic study of efficient strategies
to raise the participation rate of mobility management. Jpn.
Soc. Civil. Eng., 23, 117-123 (in Japanese).

Institute for Health Economics and Policy (2011) Cross-sectional
survey on users of medical-and nursing care facilities. Research
report on elderly health promotion program Japan.
http://www.ihep.jp/publications/report/search.php?dl=157&i=2
[Accessed: October 10, 2015].

Kenzaka, T., Kosami, K., Matsuoka, Y., Noda, A. & Kumabe, A.
(2016) The Difference between Ideal and Actual Fasting
Duration in the Treatment of Patients with Aspiration Pneu-
monia: A Nationwide Survey of Clinicians in Japan. Tohoku J.
Exp. Med., 240, 227-233.

Kimura, T., Yoshie, S., Tsuchiya, R., Kawagoe, S., Hirahara, S.,
Iijima, K., Akahoshi, T. & Tsuji, T. (2016) Catheter replace-
ment structure in home medical care settings and regional
characteristics in Tokyo and three adjoining prefectures.
Geriatr. Gerontol. Int., doi: 10.1111/ggi.12769. [Epub ahead
of print].

Ministry of Health, Labour and Welfare of Japan (2013a) Medical
function information system (Medical Information Net).
http://www.mhlw.go.jp/toukei/saikin/hw/iryosd/11/dl/1-1.pdf
http://www.mhlw.go.jp/stf/seisakunitsuite/bunya/kenkou_iryou/iryou/teikyouseido/
[Accessed: September 30, 2015].

Ministry of Health, Labour and Welfare of Japan (2013b) Informa-
tion system on nursing care services.



Catheter Replacement by Visiting Physicians and Nurses 199

http://www.kaigokensaku.jp/ Ozawa, M.N. & Nakayama, S. (2005) Long-term care insurance in
[Accessed: September 30, 2016]. Japan. J. Aging Soc. Policy, 17, 61-84.

Ministry of Internal Affairs and Communications of Japan (2010) World Health Organization (2014) World Health Statistics 2014.
National Population Census 2010. http://www.who.int/mediacentre/news/releases/2014/world-health-statistics-2014/en/
http://www.stat.go.jp/data/kokusei/2010/ [Accessed: October 20, 2016].

[Accessed: September 30, 2016]. Young, H.M., Farnham, J. & Reinhard, S.C. (2016) Nurse Delega-

Monsen, K.A. & de Blok, J. (2013) Buurtzorg: nurse-led commu- tion in Home Care: Research Guiding Policy Change. J.

nity care. Creat. Nurs., 19, 122-127. Gerontol. Nurs., 42, 7-15.




