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Abstract

Some studies reported that excessive blood pressure (BP) control was not appropriate for older people, especially from the
viewpoint of quality of life and maintaining sufficient blood flow for tissue perfusion. However, the lower limit of the target
BP is still unclear, and there has not yet been a sufficient consensus. Therefore, we investigated the associations of BP levels
with clinical events in older patients ~85 years old receiving home medical care. A total of 144 patients were included, who
were followed for longer than 3 months in the Osaka Home Care Registry study, a prospective cohort study targeting older
patients receiving home medical care in Japan. BP levels were divided into lower and higher groups based on the average
systolic blood pressure (SBP). The main outcomes were clinical events, including hospitalizations, falls, and deaths during
follow-up. As a result, the hospitalization rate in the SBP below 124 mmHg group was significantly higher than that in the
SBP over 124 mmHg group. When comparing the clinical events between the two groups only in participants with
hypertension, the same results were obtained. Furthermore, in Cox proportional hazards regression models adjusted by age,
sex, and current diseases, the SBP below 124 mmHg group showed a significantly higher rate of required hospitalization
(hazard ratio: 7.25, 95% confidence interval: 1.79-29.45). Thus, in older and very frail patients requiring home medical care,
an SBP level below 124 mmHg could be a predictive marker of clinical events leading to hospitalization.
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Introduction

Japan has been facing emerging issues of a “super-aging”
society. Accordingly, the number of elderly people who
have multiple chronic diseases has increased [1]. In parti-
cular, older patients who are frail and need a high level of
care have difficulties attending hospitals as outpatients.
Therefore, there is increasing need for home-based medical
care for patients in the intermediate stage after the com-
pletion of acute-stage treatments, those with a frail status
with physical or cognitive disability, or those with an end-
of-life care status.

Hypertension is very common in older patients, affecting
more than ~80%. In Japan, approximately half of hyper-
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tension patients will be aged 75 years or older by 2055 [2].
Therefore, establishing appropriate blood pressure (BP)
management strategies is needed in a super-aged society not
only for preventing cardiovascular events but also for
maintaining a high quality of life (QOL) and activities of
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daily living (ADL) because a well-controlled BP has been
suggested to increase healthy life expectancy in various
studies, such as the Framingham study [3-5]. Many
observational data on the predictive relationship between
systolic blood pressure (SBP) and mortality in very old
patients are less consistent. Numerous studies recom-
mended strict BP control in hypertensive patients [6—10]. In
the Systolic Blood Pressure Intervention Trial (SPRINT), in
people aged >75 years, the management of SBP with a
target of <120 mmHg was associated with a 34% reduction
in cardiovascular events and a 33% reduction in all-cause
mortality, although 48.3% of strict BP control patients in
SPRINT showed serious adverse events [11]. Thus, the
most recent US hypertension guideline recommendation for
older people with hypertension is SBP < 130 mmHg [12].
Despite the benefits of strict BP control based on SPRINT,
many studies have suggested a correlation between low BP
and high rates of CV events or mortality in older popula-
tions [13—-19]. Some studies reported that excessive BP
control was not appropriate for older people, especially
from the viewpoint of QOL and maintaining sufficient
blood flow for tissue perfusion. Furthermore, there is much
uncertainty regarding the target BP in very old individuals,
and there are concerns that the excessive lowering of BP in
this age group may result in falls [20, 21] or cognitive
problems [22, 23], including depressive symptoms [24],
which may themselves result in additional morbidity and
mortality. In the Japanese Society of Hypertension Guide-
lines 2014, the treatment target BP should be indicated for
patients aged 75 years or older with a BP greater than or
equal to 150/90 mmHg in principle. For frail older patients,
both the treatment indication and target BP must be indi-
vidually assessed [25]. However, the lower limit of the
target BP is still unclear, and there has not yet been a suf-
ficient consensus. In addition, no previous study has
examined the lower limit of the target BP in older people
receiving home medical care.

Based on this background, we investigated the associa-
tions of BP levels with clinical events (death, hospitaliza-
tion, and falls) in older patients ~85 years old receiving
home medical care.

Participants and methods
Study population

The Osaka Home Care Registry (OHCARE) study is an
ongoing prospective cohort study of older patients receiving
home medical care in the Osaka and Hyogo Prefectures,
typical industrial areas in Western Japan. The aim of the
OHCARE study was to investigate factors associated with
prognosis and functional decline in older patients receiving

SPRINGER NATURE

home medical care and to establish evidence-based home
medical care [26]. The OHCARE study was started in
January 2015, and we collected and analyzed information
from medical records and visiting nurse records every
6 months. In this study, the baseline survey took place
between January 2015 and November 2016. Follow-up
evaluations were conducted until July 2017. Eight home
medical care clinics that provide home-visiting medical care
for patients who have difficulties visiting outpatient clinics
because of physical or cognitive disabilities and require
medical services in their home or nursing home cooperate
with the OHCARE study.

The study population included 144 Japanese patients
aged 65 years or older who were followed for longer than
3 months by a home medical care doctor.

Clinical information about hypertension and BP
level

The definition of hypertension was fulfilled when a base-
line diagnosis of hypertension could be obtained from
the medical records or the patients used antihypertensive
drugs (angiotensin-converting enzyme inhibitors, angio-
tensin II receptor blockers (ARBs), diuretics, calcium-
channel blockers, renin inhibitors, mineral corticoid
receptor r blockers, ARB diuretic combination drugs, ARB
calcium-channel blocker combination drugs, a-blockers, or
B-blockers).

We used the average BP of five consecutive doctor visits
as the baseline BP value. BP was measured at each visit by
a home medical doctor or experienced nurse in a routine
manner. To evaluate the influence of the BP level on the
occurrence of clinical events, we classified patients with
controlled SBP into two groups: SBP lower than 124 mmHg
and SBP 124 mmHg or higher, based on the average
baseline SBP (123.6 mmHg).

Clinical events

All patients were followed up until July 31, 2017. The main
outcome of this study was new clinical events during the
follow-up period, defined as follows: hospitalization,
including general or emergency admission without respite
care; new falling event, including all falls during the follow-
up period after the initial survey regardless of any injuries or
bone fractures; and death over the 3 months after obtaining
informed consent for study participation. We collected all
event information from medical records and home-visiting
nurse records during the follow-up period after the initial
survey. Comprehensive assessments were carried out by
trained nurses and public health nurses. In addition, data on
the details of hospitalization were collected from the med-
ical records obtained during the follow-up survey, and
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information on the clinical course and detailed medications
was provided by the hospital in which the patient was
admitted.

Demographic and clinical characteristics

At baseline, we collected information concerning the
patients’ demographic characteristics. Disability in basic
ADL and instrumental ADL was assessed with the level of
care needed and the daily life independence level for
dementia. The level of care needed ranged from O to 5 based
on criteria for long-term care insurance in Japan. People
certified as level O (assistance required) qualify for a pre-
ventive service, and those certified as levels 1 or 2 (care
required) require only partial help to carry out basic ADL.
People certified as levels 3-5 (care required) are completely
dependent on assistance for many ADL. The daily life
independence levels for dementia scores [27] are categor-
ized into six groups. Participants assigned to group 3 or
higher have “severe” dementia. We defined the presence of
comorbidities as a previous history of diabetes mellitus,
dyslipidemia, cardiovascular diseases, cerebrovascular dis-
eases, respiratory diseases, bone and joint diseases, or
malignant diseases based on the description in the medical
records or a medical procedure. Furthermore, for diagnoses
including diabetes mellitus, we also regarded participants as
“affected (yes)” when they were taking at least one treat-
ment drug or had HbAlc > 6.5%. For diagnoses including
dyslipidemia, we also regarded participants as ‘“affected
(yes)” when they were taking at least one treatment drug or
had LDL cholesterol > 140 mg/dL,, TG =150 mg/dL, or
HDL cholesterol <40 mg/dL.

Statistical analysis

The baseline summary characteristics are reported as the
mean with standard deviation (SD) for continuous variables
and as numbers with percentages for categorical variables.
The distributions of categorical clinical characteristics were
compared using the chi-square test or Fisher’s exact test for
non-normally distributed variables, and continuous data
were compared with independent r-test or the Wilcoxon
signed rank test, as appropriate. Time-to-event curves were
constructed with the Kaplan—-Meier method and compared
using the log rank test. Hazard ratios (HRs) and corre-
sponding 95% confidence intervals (CI) were calculated
with the Cox proportional hazards model after adjusting the
hospitalization risks for age, sex, level of care needed,
presence of heart failure, bone and joint diseases, respira-
tory disease, dementia, pressure sores, serum albumin, and
period of receiving home medical care until the survey.
All analyses were performed with SPSS version 25.0 (IBM
Japan, Tokyo, Japan).

Results

Of the OHCARE study patients as of July 2017, 144
patients who were 65 years old and were followed for
longer than 3 months were analyzed. The median follow-up
period was 367 days (range: 300-389 days). Regarding the
frequency of home-visiting medical care, twice a month was
the most frequent rate (64.3%), and the remaining subjects
were visited once a month (8.4%) or once a week (18.9%).
Twice a week (7.0%) and every day (1.4%) were indicated
for patients with serious conditions such as some infectious
diseases.

Table 1 presents the clinical characteristics and socio-
demographic data of the study subjects at baseline. At
baseline, the mean age of the subjects was 84.1 +8 years,
and there were 55 (38.2%) males. Eighty-one (62.8%)
patients in the present study were very frail or bedridden.
The mean SBP of the study subjects was 123.6 + 18 mmHg,
and the mean DBP was 67.8+ 10 mmHg. The rate of
patients with hypertension was 70.8%, and the rate of
patients taking antihypertensive drugs was 89.2% among
hypertensive patients.

Analysis of all participants

Based on the average SBP values collected in the baseline
survey, the attributes of the two groups were examined by
BP level using an average SBP of 124 mmHg as the cutoff
(Table 1). There was no significant difference between the
two groups in sex or age. The level of advanced dementia
was significantly higher in the SBP below 124 mmHg group
than in the SBP over 124 mmHg group. The rates of
respiratory disease and pressure sores were also sig-
nificantly higher in the SBP below 124 mmHg group than in
the SBP over 124 mmHg group.

Table 2 shows the incidence of clinical events and
the results of the comparison between the two groups
determined by SBP levels. The rates of both hospitalization
and falling events did not show any difference based on
the BP level. However, when comparing the rates of hos-
pitalization that occurred during the follow-up period,
the rate in the SBP below 124 mmHg group (44.4%) was
significantly higher than that in the SBP over 124 mmHg
group (22.2%). Forty-eight (33.3%) of the patients experi-
enced hospitalization at least once during the follow-up
period, and there were 55 total cases when including the
number of hospitalizations of patients hospitalized more
than once.

Details of the reasons for hospitalization were as follows:
15 cases of pneumonia and 9 cases of unknown infection;
infectious events including pneumonia and fever accounted
for approximately half (43.6%) of the total hospitalizations,
as shown in Table 3. In addition, the difference in incidence
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Table 1 Clinical characteristics at baseline according to BP levels

All patients (n = 144) Hypertensive patients (n = 102)
All SBP <124 SBP> 124 p SBP < 124 SBP > 124 p
(n=144) n="172) n=7172) (n=49) (n=>53)

Age, mean + SD 84.1+8 84.5+9 83.7+8 0.56 86.2+9 834+8 0.08
Men, % 55 (38.2) 24 (33.3) 31 (43.1) 0.23 17 (34.7) 22 (41.5) 0.48
Level of care need 2 3, %" 81 (62.8) 46 (68.7) 35 (56.5) 0.15 30 (63.8) 23 (51.1) 0.22
Daily life independence level for 50 (38.2) 36 (53.7) 22 (34.4) 0.03 25 (52.1) 15 (31.9) 0.05
dementia 3-4, %°

SBP, mmHg, mean + SD 123.6+18 110.8+9 136.4+ 16 <0.01 1129+7 137.3+18 <0.01
DBP, mmHg, mean + SD 67.8+10 63.6+8 72011 <0.01 64.9+7 72.6+11 <0.01
Hypertension, % 102 (70.8) 49 (68.1) 53 (73.6) 0.46 - - -
Antihypertension medication, % 91 (63.2) 47 (65.3) 44 (61.1) 0.60 47 (95.9) 44 (83.0) 0.04
Diabetes mellitus, % 33 (22.9) 13 (18.1) 20 (27.8) 0.17 11 (22.4) 16 (30.2) 0.38
Dyslipidemia, % 67 (46.5) 34 (47.2) 33 (45.8) 0.87 25 (51.0) 25 (47.2) 0.70
Bone and joint diseases, %° 36 (25.0) 16 (22.2) 20 (27.8) 0.44 10 (20.4) 14 (26.4) 0.48
Heart failure, % 25 (17.4) 17 (23.6) 8 (11.1) 0.05 17 (34.7) 8 (15.1) 0.02
Respiratory disease, % 24 (16.7) 15 (20.8) 9 (12.5) 0.18 9 (18.4) 6 (11.3) 0.32
Cerebrovascular disease, % 26 (18.1) 11 (15.3) 15 (20.8) 0.39 8 (16.3) 10 (18.9) 0.74
Dementia, % 48 (33.3) 22 (30.6) 26 (36.1) 0.48 16 (32.7) 15 (28.3) 0.63
Cancer, % 17 (11.8) 7 (9.7) 10 (13.9) 0.44 3(6.1) 6 (11.3) 0.49
Pressure sores, % 21 (14.6) 17 (23.6) 4 (5.6) <0.01 12 (24.5) 2 (3.8) <0.01
eGFR, mL/min/1.73 m*+ SD 68.3+31 68.4 +28 66.2 +33 0.96 63.3+28 60.0 +26 0.57
Serum albumin, mg/dL + SD 3.7+0.5 3.8+0.5 3.7+0.5 0.65 3.7+0.6 3.7+0.6 0.83
Living alone, % 30 (21.4) 17 (23.9) 13 (18.8) 0.46 13 (27.1) 11 (22.0) 0.56
Home visiting nurse, % 85 (59.0) 44 (62.2) 41 (56.9) 0.61 30 (61.2) 30 (56.6) 0.64

Values are presented as n (%) unless otherwise indicated

SBP systolic blood pressure, DBP diastolic blood pressure, eGFR estimated glomerular filtration rate
Scores range from 0 to 5, with higher values indicating greater disability

"Scores range from 0 to 5, with higher values indicating more severe symptoms with dementia
“Including fracture, osteoarthritis, articular rheumatism, osteoporosis

dIncluding chronic respiratory failure, chronic obstructive pulmonary disease, pulmonary emphysema, interstitial pneumonia

Table 2 Clinical events

(hospitalization, falling, and Clinical events All patients (n = 144) Hypertensive patients (n = 102)
death) according to BP levels SBP<124 SBP>124 p SBP<124 SBP2124 p
(n="172) (n="172) (n=49) (n=153)
Baseline
Hospitalization (in the past), 27 (37.5) 20 (27.8) 021 18 (36.7) 16 (30.2) 0.48
n (%)
Falling (in the past), n (%) 28 (50.0) 27 (45.0) 0.59 23 (59.0) 18 (40.9) 0.10
Death, n (%) - - - - - -
Follow-up
Hospitalization, n (%) 32 (44.4) 16 (22.2) <0.01 20 (40.8) 11 (20.8) 0.03
Falling, n (%) 11 (15.3) 15 (20.8) 0.39 9 (18.4) 11 (20.8) 0.76
Death, n (%) 11 (15.3) 10 (13.9) 0.81 12 (23.1) 12 (21.1) 0.80

between the two groups of BP levels was examined for  hospitalizations was higher in the SBP below 124 mmHg
each reason for hospitalization. For hospitalizations  group than in the SBP over 124 mmHg group (13.9% vs.
due to pneumonia and any infection, the incidence of  6.9% and 9.7% vs. 2.8%, respectively). The hospitalization
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Table 3 Details of hospitalization events

SBP< 124 SBP>124 p

(n=172) n=172)
Pneumonia, n (%) 10 (13.9) 5(6.9) 0.17
Infection, n (%) 7(9.7) 2 (2.8) 0.09
Pneumonia or infection, n (%) 17 (23.6) 7.7 0.03
Examination, n (%) 8 (25.0) 5(29.4) 0.75
Fracture, n (%) 2 (2.6) 1(1.4) 0.56
Respite care, n (%) 34.2) 1(1.4) 0.31
Dehydration, n (%) 34.2) 1(1.4) 0.31
ACS, n (%) 2(2.8) 1(1.4) 0.56
Syncope, n (%) 1(1.4) 1(1.4) 1.00
Surgery, n (%) 2 (2.8) 1(1.4) 0.56

ACS acute coronary syndrome

rate due to pneumonia or any infection was significantly
higher in the SBP below 124 mmHg group than in the SBP
over 124 mmHg group (p = 0.03).

Analysis of participants with hypertension

Among the subjects, 102 patients (70.8%) suffered from
hypertension. In participants with hypertension, the average
baseline SBP was 126.0 + 19 mmHg vs. 117.8 + 16 mmHg
in those without hypertension (p <0.001). There was no
significant difference between the two groups in sex or age.
With regard to the certified levels of care needed, the SBP
lower than 124 mmHg group (level of care needed > level 3:
63.8%, daily life independence for dementia>level 3:
52.1%) needed more care than the SBP more than or equal
to 124 mmHg group (level of care need > level 3: 51.1%,
daily life independence for dementia > level 3: 31.9%) and
tended to have a higher proportion of patients with severe
disability. In addition, the prevalences of heart failure,
respiratory disease, and pressure sores were significantly
higher in the SBP below 124 mmHg group than in the SBP
over 124 mmHg group.

Table 2 shows the incidence of clinical events and the
results of the comparison by BP level in patients with
hypertension. One hundred and six subjects with hyper-
tension showed no difference in incidence between the BP
level groups regarding the rates of acute hospitalization and
falling events. However, in hospitalizations that occurred
during the follow-up period, the rate was significantly
higher in the SBP below 124 mmHg group than in the SBP
over 124 mmHg group (44.4 vs. 22.2%). In addition, in the
analysis of 42 patients without hypertension, no significant
difference was found between the two BP level groups in
the rate of events in the baseline survey and that during the
follow-up period.

Factors of hospitalization in patients with
hypertension

From the results of the clinical events, there was a sig-
nificant difference in the incidence of hospitalization during
follow-up between the two BP level groups. Based on this
result, factors related to hospitalization were examined
using a Cox proportional hazards model. From the findings
of previous studies that examined factors related to hospi-
talization and death, adjustment factors including sex [28],
ADL [29], bone and joint diseases [30], heart failure [31],
dementia [32, 33], serum albumin [29, 34], and period of
receiving home medical care until the survey [35] were
selected. In addition, in this analysis, it was confirmed that
there was a significant difference in the presence of hospi-
talization events between the two groups, so the variables of
SBP below 124 mmHg, respiratory disease, and pressure
sores, which showed a significant difference on comparison,
were used as adjustment variables (Table 4) (Fig. 1). As a
result, in patients with hypertension, SBP below 124 mmHg
[HR: 7.25, 95% CI: 1.79-29.45], male sex [HR: 6.80, 95%
CI: 1.42-32.47], and low serum albumin [HR: 0.29, 95%
CI: 0.11-0.80] were independently associated with hospi-
talization caused by pneumonia or any infections.

Discussion

In Japan, the declining birth rate and aging population are
becoming more serious, and the demand for home medical
care is markedly increasing. Although some previous stu-
dies about BP management focused on hospital and clinical
patients, no definite study has established a strategy focused
on older patients receiving home medical care. Furthermore,
there is no study about optimal BP management in home
medical care. Therefore, we tried to clarify the optimal BP
level for patients in home medical care.

In our study, we examined the associations between BP
levels and clinical events in older patients receiving home-
visiting medical care. As a result, although deaths and
falling events were not significantly associated with BP,
hospitalization events during home care were significantly
more frequent in the SBP below 124 mmHg group than in
the SBP over 124 mmHg group. Even after adjusting for
sex, ADL, and presence of other diseases, SBP below
124 mmHg was independently related to hospitalization
events. Similar results were obtained when analyzing only
patients with hypertension. The difference in results
between death and hospitalization events can be attributed
to the finding that more than 90% of the patients receive
home-visiting medical care at least twice a month, so that
the medical staff could respond promptly even during
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<0.01

7.41 (1.80-30.52)
0.97 (0.89-1.05)

0.03

2.28 (1.09-4.75)
0.97 (0.94-1.02)
2.14 (1.05-4.34)
0.86 (0.41-1.84)
0.86 (0.37-2.00)
1.15 (0.51-2.57)

<0.01

)

0.45
0.02
0.44
0.42

0.22
0.04

0.07
0.01
0.61
0.48
0.39
0.75
0.86
0.89

<0.01

6.46 (1.32-31.67)

1.74 (0.43-7.10)

0.70
0.73
0.74
0.37
0.12

0.

1.72 (0.47-6.30)
0.79 (0.18-3.48)
0.93 (0.23-3.67)

0.76
0.92

1.50 (0.62-3.66)
2.04 (0.84-4.98)
0.96 (0.34-2.74)
0.70 (0.34-1.46)

0.58
0.92

1.60 (0.31-8.25)
0.90 (0.13-6.46)
0.32 (0.11-0.90)

94

0.03
0.72

0.34
0.20

1.00 (1.00-1.00)

1.00 (1.00-1.00)

0.85

5.37 (2.03-14.2

<0.01

0.95 (0.90-1.00
3.26 (1.27-8.39

0.06
0.03
0.75
0.57
0.66
0.54
0.11
0.83
0.07
0.23

1.29 (0.48-3.48
1.51 (0.48-4.75

0.64 (0.24-1.75

0.83 (0.27-2.53
0.92 (0.34-0.76
0.91 (0.25-3.29

0.34 (0.15-0.76

1.00 (1.00-1.00

227
0.97

SBP (2124 mmHg)

Age, years

1.87
1.11

0.79

Sex (women)

Level of care need® (level < 3)

Heart failure (none)

1.16
1.26
1.71
1.09
0.60

Bone and joint diseases” (none)

Respiratory disease® (none)

Dementia (none)

Pressure sores (none)

Serum albumin, mg/dL

1.00

The period of receiving home medical care until the survey, days

Data are presented as hazard ratios (95% confidence interval)

Scores range from 0 to 5, with higher values indicating greater disability

bIncluding fracture, osteoarthritis, articular rheumatism, osteoporosis

“Including chronic respiratory failure, chronic obstructive pulmonary disease, pulmonary emphysema, interstitial pneumonia

sudden changes. It was suggested that even if hospitalized,
fatal events leading to death could be avoided. Thus, we
propose that the SBP level may be a useful biomarker to
anticipate clinical events or the progression of geriatric
syndrome in older patients with home medical care.

Another previous study suggested that older people in the
end-of-life stage may show a declining SBP [36]. The
mechanism of BP lowering in older patients is that disabilities
lead to low activity and loss of appetite. Thus, these indivi-
duals cannot maintain appropriate blood flow for tissue per-
fusion. Although the mechanism by which the maintenance of
BP above 124 mmHg prevents hospitalization in elderly
individuals cannot be clarified in this study, we speculate that
low BP levels below SBP 124 mmHg may accelerate
becoming more frail by low blood perfusion in systematic
organs in older patients. Consequently, it is easy for older
patients with a BP that is too low to obtain infectious events
such as pneumonia or aspiration pneumonia. It was also
suggested that maintaining an SBP above 124 mmHg may
prevent hospitalization due to geriatric syndrome, including
pneumonia, in older patients with home medical care.
Therefore, older people with a disability might benefit from
maintaining an SBP over 124 mmHg to prevent hospitaliza-
tion due to an infectious event such as pneumonia.

In addition, regarding the details of the hospitalization
events in the present study, there were few cerebral cardi-
ovascular events, and it is characteristic that there were
many hospitalizations due to weakness of the whole body
triggered by pneumonia and any infection; moreover, hos-
pitalization factors in later-stage elderly patients examined
in previous studies also showed similar results [37]. The
prevention of lethal cerebral cardiovascular disease events is
also important for older patients receiving home medical
care, but it is more beneficial to delay the progress of
generalized weakness triggered by nonfatal events such as
aspiration and infectious diseases.

When investigating the association between BP and
clinical events, the influence of the patient’s background,
such as current diseases, should be considered. In our study,
patients who were frail since the first survey and patients
who were obliged to lower BP on a specific disease basis,
such as those with heart failure and cerebrovascular dis-
eases, may have been included in the SBP below
124 mmHg group. However, according to the Cox propor-
tional hazards model, SBP below 124 mmHg was an inde-
pendent factor, and it was suggested that it is an
independent risk factor even after adjusting for the effects of
ADL and some diseases. In a previous study that examined
the relationship between BP lowering and the survival rate
in older patients with hypertension aged over 80 years old,
the higher the BP level was, the lower the mortality rate
even after considering BMI, age, number of anti-
hypertensive drugs, QOL summary score of physical



Associations of blood pressure levels with clinical events in older patients receiving home medical care 203

100

Patients with hypertension

= SBP 2 124 mmHg
----- SBP < 124 mmHg

Cumlative hospitalization avoidance rate (%)

Logrank P <0.01

0 100 200 300 400
Event free period (days)
Fig. 1 Hospitalization avoidance curve based on multivariate Cox
regression in patients with hypertension. The analysis was adjusted for
age, sex, level of care needed, presence of heart failure, bone and joint

diseases, respiratory disease, dementia, pressure sores, serum albumin,
and period of receiving home medical care until the survey

aspects and mental aspects, and Charlson comorbidity index
[34]. From this result, it became clear that the survival rate
was determined by antihypertensive treatment. However,
in another previous study, when the baseline patient con-
dition (MMSE, ADL, serum albumin value, cancer, and
cardiac disease) was adjusted for the differences caused
by BP levels, the association between BP and mortality
disappeared.

As described above, there was no consistent result
regarding the association between the antihypertensive
treatment of older patients and hospitalization in the pre-
vious study. In addition, since the patient background,
including the mean BP, in the previous study was different
from that in the present study, we cannot compare the two
studies accurately. Therefore, we believe that our results
should be regarded as a new finding for the home medical
care field.

Furthermore, in the previous study that considered the
outcomes of pneumonia, which comprised most of the
outcomes of our research, and examined related factors, it
was considered that COPD, smoking, stroke, and low ADL
were factors related to lower respiratory tract infections
[38]. In this study, even when considering the influence of
respiratory disease, ADL, and other current diseases, the
effect of SBP below 124 mmHg remained. Therefore, from
the results of this study, an index SBP of 124 mmHg is
useful as a biomarker for comprehensively expressing the
general condition of older patients receiving home medical
care, considering all factors such as sex, age, ADL, and
current diseases, which is suggested as a novel finding.

In addition, in response to the results of SPRINT
reported in recent years, the newly revised American Heart

Association/American College of Cardiology stage classi-
fication sets the step-down target BP value as very low.
This should be carefully considered when being introduced
in Japan, where there are many super-aged patients
receiving home medical care. Based on the research evi-
dence in Japan, it is necessary to establish a treatment
policy. In particular, in the present study, patients taking
antihypertensive drugs and those with a low BP showed
more hospitalization events caused by pneumonia or any
infections. As mentioned above, it may be possible to
consider reducing antihypertensive drugs to avoid excessive
BP reduction.

Strengths and limitations

This was a prospective cohort study of older patients
receiving home medical care provided by multiple clinics
that conduct home-visiting medical care, and we can grasp
the current state of home medical care more accurately. In
addition, information was obtained from reliable materials
such as medical records, and those with medical certificates
directly collected the information, which further supports
the reliability of the information.

Furthermore, the present study is a unique population-
based sample of participants with a mean age of ~85
years. To our knowledge, this is the first study to examine
the associations of BP levels with clinical events in older
patients receiving home medical care.

In addition, our study is novel in that it targeted not only
patients who were hospitalized and outpatients but also
older patients receiving home medical care. Our research is
important in that the results will contribute to evidence for
home medical care that has not yet been developed. Fur-
thermore, we examined the causal relationship between the
BP level and events that lead to hospitalization, including
disease conditions such as pneumonia and infections, which
are frequently observed in older patients and were not
examined in previous research.

On the other hand, our study had some limitations. First,
the BP measurement method differed depending on clinics,
and it was not possible to take into consideration BP fluc-
tuation due to measurement positions. However, the present
study focused on prediction in clinical practice and in
clinical organizations, and it could be confirmed that more
than half of the clinics conducted auscultator measurements
using an Aneroid sphygmomanometer, and the measure-
ment posture of patients was almost the same through the
baseline and follow-up surveys. The second limitation is the
selection bias in the research participants. The studied
subjects did not include all patients who were receiving
home-visiting care in the cooperating organizations but
were limited to only patients who provided consent or
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patients whose families provided consent. There is a pos-
sibility that patients unlikely to provide consent, such as
dementia patients living alone, were not included.

Third, information on the dosage and number of tablets
of antihypertensive drugs was insufficient. In this study, we
obtained information on only the kind of medicine. How-
ever, in future surveys, collection items related to dosage
and the number of tablets will be added, and it will be
necessary to conduct a more accurate study by continuing
the follow-up survey.

Conclusion

In home medical care, excessive BP reduction, such as SBP
below 124 mmHg, may be related to the occurrence of
events leading hospitalizations, and a low SBP level below
124 mmHg may be a marker predicting a general condition
leading to hospitalization. Therefore, it was suggested that
careful BP management is necessary in older patients
requiring long-term care.
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