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Relationship between outpatient visit frequency
and hypertension control: a 9-year occupational
cohort study

Azusa Shima1,2, Yukako Tatsumi1,3, Tatsuro Ishizaki4, Kayo Godai1, Yuichiro Kawatsu2,5, Tomonori Okamura6,
Tomofumi Nishikawa7, Akiko Morimoto1, Ayumi Morino1 and Naomi Miyamatsu1

The purpose of this study was to investigate the relationship between the frequency of outpatient visits and hypertension

control as determined from health insurance records. This 9-year cohort study in Japan was based on 518 participants with

hypertension who underwent health checkups in 2004. Participants were aged 35–56 years and none had a history of

cardiovascular or cerebrovascular disease. All were covered by the same employee health insurer. Mean annual outpatient visit

days at a hospital/clinic during the 9-year period were classified within four quartiles (Q1, Q2, Q3, Q4). Uncontrolled

hypertension was defined as a systolic blood pressure (BP) ⩾140 mm Hg and a diastolic BP ⩾90 mm Hg. Logistic regression

analysis was used to estimate the multivariable-adjusted odds ratios (ORs) and 95% confidence intervals (CIs) for the prevalence

of uncontrolled hypertension in groups Q1, Q2 and Q3 vs. Q4. The median (25th–75th percentile) annual outpatient visit days

was 9.4 (4.0–15.5). Uncontrolled hypertension was observed in 62.4% of the participants in 2013. The multivariable-adjusted

ORs and 95% CIs for uncontrolled hypertension in Q1, Q2 and Q3 vs. Q4 were 4.03 (2.28–7.12), 1.67 (0.99–2.81) and

1.44 (0.86–2.41), respectively. Uncontrolled hypertension increased significantly as the number of outpatient visits decreased

(P for trend o0.001). This tendency was maintained when participants taking antihypertensive agents at baseline were

excluded. Our study showed an inverse relationship between outpatient visit frequency and uncontrolled hypertension.
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INTRODUCTION

Hypertension is a major risk factor for cardiovascular disease. Many
studies have shown that the risk of cardiovascular morbidity and
mortality increases with hypertension, irrespective of age,1,2 and that
life expectancy decreases with increased blood pressure (BP) levels.3

Most clinical trials have clearly shown that a reduction in BP decreases
the incidence of stroke and heart disease4–6 and that the benefits could
be explained by changes in BP alone.6 However, in many parts of the
world, including Japan, hypertension is not adequately controlled.7–11

In addition to the adverse effects on the physical health of patients,
several Japanese epidemiological studies suggested that uncontrolled
hypertension led to an increase in medical expenditures.12–15

In Japan, employees are required by the Industrial Safety and
Health Act to undergo annual health checkups that include BP
measurements.16,17 Thus hypertension is often identified during these
examinations. However, Tanaka et al.18 showed that the proportion of
Japanese workers in their 40s who had hypertension for which they

were taking antihypertensive agents was only 27.9% in males and
32.3% in females.
In the medical setting, a positive relationship between outpatient

visit frequency and hypertension control is expected, as patients who
frequently visit outpatient clinics might be more health-conscious and
the frequent patient–physician contact would favor timely initiation
of treatment. Japanese guidelines recommend antihypertensive drug
therapy for patients whose BP cannot be reduced to 140/90 mmHg
within 3 months through lifestyle modifications alone.19 Physicians
can then adjust the medications of patients who frequently return to
the clinic, resulting in better BP control. Indeed, several studies have
reported an association between the frequency of outpatients’ visits,
whether to a hospital or a clinic, and hypertension control among
patients already started on antihypertension therapy in Europe and the
United States.20–23 However, to our knowledge, no prospective studies
have investigated the relationship between outpatient visit frequency
and hypertension control among Japanese people. In Japan, under the
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universal health insurance system, the fees for medical services and
drugs are set by the government.24,25 We were therefore able to assess
the relationship without taking into account different insurers and
medical institutions. In the present study, we investigated the
association between outpatient visit frequency over 9 years and BP
control among Japanese retail employees with hypertension who were
insured by an Employees’ Health Insurance Society.

METHODS

Japanese health insurance system
In Japan, under the universal coverage principal of 1961, all residents are
required to enroll in a health insurance system. Residents aged o75 years are
covered by Employees’ Health Insurance (58%) or by the National Health
Insurance (31%), according to their occupation. Residents aged 475 years are
covered by the Advanced Elderly Medical Service (coverage rate 11%).
Employees’ Health Insurance is for salaried workers and their dependent
family members. Beneficiaries may visit any hospital or clinic granted approval.
Thus, in Japan, there is a universal health insurance coverage and access based
on free choice. Fees for medical services at all approved hospitals and clinics are
strictly controlled by the National Government and are paid on a fee-for-service
basis. When a beneficiary uses a medical service, he or she pays 30% of the cost,
whereas the insurance organization pays 70%, with no taxes imposed.
Information on the number of outpatient visits, medical fees and the medical
services are required to be recorded monthly in an insurance claim history
file.24,25 Data on the number of outpatient visit days evaluated in the present
study were extracted from insurance claim data.

Study setting
The study population consisted of full-time and part-time employees aged
20–65 years who worked ⩾ 6 h a day at a retail company with locations across
nine prefectures (Hyogo, Osaka, Kyoto, Shiga, Fukui, Ishikawa, Toyama, Gifu
and Aichi) in Japan. Most of the participants underwent annual health
checkups at their workplaces. These were performed using standardized
methods in accordance with the Industrial Safety and Health Act.16 Health
checkup items do not differ between full-time and part-time employees.
Employees with health problems detected during the health checkup are
encouraged to visit a clinic or hospital.
All study participants were covered by the same Employees’ Health Insurance

Society, which is independent of the retail company where they were employed.
Annual health checkup data and health insurance claim data are recorded by
the insurer. By the end of March 2014, about 15 000 employees were registered
in its database, which is annually updated. For this study, anonymized data
were provided to Shiga University of Medical Science. Participants were
informed about the opportunity to opt-out of this study on the intranet page
of the Employees’ Health Insurance Society. The present study was conducted
in accordance with the Ethics Committee of Shiga University of Medical
Science (24-18).

Participants
The enrolled subjects were 2977 participants aged 35–56 years who underwent
a health checkup in 2004 (baseline health checkup) and continued their work
until 2013 (9 years). Individuals aged ⩾ 57 years were excluded as they would
have reached the retirement age of 65 years before the end of the observation
period in 2013. In 2004, 554 participants were identified as having hyperten-
sion, as defined by the following criteria: (1) systolic blood pressure (SBP)
⩾ 140 mm Hg, (2) diastolic blood pressure (DBP) ⩾ 90 mm Hg, and (3) the use
of antihypertensive agents, according to the guidelines of the Japanese Society of
Hypertension.19 Participants were excluded if they had a history of cardio-
vascular or cerebrovascular disease (n= 12), missing data (n= 14) or did not
undergo a health checkup in 2013 (n= 10). Thus the final study population
consisted of 518 participants with hypertension.

Health checkups
Baseline checkups were carried out from January to March 2004. Health
checkups included anthropometry measurements, BP measurements, blood

tests, a urine dipstick test, electrocardiogram, chest X-ray and self-administered
questionnaires on health-related habits and medical histories. BP was measured
with participants in the sitting position and was recorded by trained nurses
using electronic sphygmomanometers. BP was measured a second time if the
participant’s SBP was ⩾ 140 mm Hg or DBP was ⩾ 90 mm Hg. The mean value
was then used in the analyses. Blood tests included determination of serum
levels of total cholesterol and glucose. Hyperglycemia was defined as a plasma
glucose level ⩾ 140 mg dl− 1 or treatment for diabetes (using antidiabetic agents
or insulin) and hypercholesterolemia as a total cholesterol level ⩾ 220 mg dl− 1

or the use of cholesterol-lowering agents. Prior to the blood tests, 80% of
participants had not fasted. Height and weight were measured with the
participant clothed. Body mass index was calculated as weight in kilograms
divided by the square of the height in meters. Data collected in a
self-administered questionnaire included medical history, smoking habit
(non-smoker, quit smoking and current smoker) and drinking habit
(non-drinker, occasional drinker and daily drinker).

Outpatient visit frequency
The number of outpatient visit days of each participant from January 2004 to
December 2012 was extracted from health insurance claim data. Data for
inpatient and dental care were not included. The mean number of annual
outpatient visit days was calculated as the total outpatient visit days from 2004
to 2012 divided by 9 years.

Definition of outcome and follow-up
Participants were followed until 2013. Annual health checkups were performed
every January to March using the same procedure. The presence of
uncontrolled hypertension was determined at the participant’s health checkup
in 2013. Uncontrolled hypertension was defined as SBP⩾ 140 mm Hg or
DBP⩾ 90 mm Hg regardless of the use of antihypertensive agents.19

Statistical analysis
To analyze outpatient visit frequency as a categorical variable, four quartiles
representing mean annual outpatient visit days were established. To compare
the baseline characteristics of participants assigned to the quartiles, analysis of
covariance was used for continuous variables and χ2 test for dichotomous
and categorical variables. The proportions of participants who, in 2013, were
taking antihypertensive agents, cholesterol-lowering agents or insulin or
antihyperglycemic agents for the treatment of diabetes were calculated using
the information provided in the questionnaires.
Logistic regression analysis was used to estimate the multivariable-adjusted

odds ratios (ORs) and 95% confidence intervals (CIs) for the prevalence of
uncontrolled hypertension in groups Q1, Q2 and Q3 compared with group Q4
(most frequent outpatient visits). Model 1 was adjusted for sex and age, model
2 for sex, age, body mass index, DBP, smoking status and drinking status and
model 3 for the variables in model 2 plus the presence or absence of
hypercholesterolemia, hyperglycemia and urinary protein. The DBP was
adjusted to account for the different values among the quartiles.
A further analysis was conducted after excluding participants who were

taking antihypertensive agents at baseline, because their outpatient visit
frequency might have been influenced by the dosing period of the anti-
hypertensive agents. In addition, we compared the effect of the outpatient visit
frequency of the former (2004–2008) and latter (2009–2012) halves of the
observational period on the prevalence of uncontrolled hypertension in 2013.
SPSS 20.0 for Windows (SPSS Japan, Tokyo, Japan) was used for the

statistical analyses. All P-values were two-tailed. Po0.05 was considered to
indicate statistical significance.

RESULTS

The mean age (s.d.) of the participants was 47.5 (5.1) years, and 64.7%
were female. The median (25th–75th percentile) number of annual
outpatient visit days was 9.4 (range: 4.0–15.5). The proportion of
participants taking antihypertensive agents was 27.2% at baseline and
66.4% in 2013.
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Table 1 shows the characteristics of the study participants according
to the quartiles of number of outpatient visit days per year. The
outpatient visit days of group Q4 were widely distributed, with 25th
and 75th percentiles of 18.1 and 25.7 days, respectively. Participants
with a high frequency of outpatient visits were significantly more likely
to be female and older. Mean DBP but not mean SBP levels were
significantly different between quartiles. The proportion of partici-
pants taking antihypertensive agents increased significantly from Q1 to
Q4. Mean blood glucose levels were higher in Q3 and Q4 than in Q1
and Q2, whereas there were no differences in mean total cholesterol
levels, the prevalence of hypercholesterolemia, smoking status and
drinking status.
Data on the use of medication for hypertension and other

cardiovascular risks in 2013 are shown in Table 2. The proportion
of study participants taking antihypertensive agents increased in all
quartiles, although the percentage was 485% in both Q3 and Q4 but
only 22.6% in Q1. The proportion of participants taking cholesterol-
lowering agents and receiving treatment for diabetes increased with
increasing outpatient visit days among all participants, including those
who were not taking antihypertensive agents at the 2004 baseline.
Uncontrolled hypertension was observed in 323 (62.4%) partici-

pants in 2013. Table 3 shows the prevalence of uncontrolled
hypertension and the multivariable-adjusted ORs and 95% CIs for
uncontrolled hypertension among quartiles. The prevalence of

uncontrolled hypertension was 79.0% in Q1, 60.8% in Q2, 59.6% in
Q3 and 49.7% in Q4. The multivariable-adjusted ORs and 95% CIs of
uncontrolled hypertension in Q1, Q2 and Q3 compared with Q4 were
4.03 (2.28–7.12), 1.67 (0.99–2.81) and 1.44 (0.86–2.41), respectively.
The prevalence of uncontrolled hypertension increased significantly
with decreasing outpatient visit frequency (P for trend o0.001). The
difference between the quartiles was less marked when we used SBP as
a covariate instead of DBP.
In a sensitivity analysis, the same analysis was conducted except that

the 141 participants taking antihypertensive agents at baseline were
excluded. This allowed assessment of the effect of outpatient visits on
the initiation of hypertension treatment. The multivariable-adjusted
ORs and 95% CIs after the exclusion of these participants was 4.76
(2.39–9.52) in Q1, 1.79 (0.92–3.47) in Q2 and 1.87 (0.91–3.85) in Q3
(Po0.001 for trend).
Both in the first 5 years (2004–2008) and last 4 years (2009–2012)

of the study, the prevalence of uncontrolled hypertension significantly
increased with decreasing outpatient visit frequency (Po0.001 for
trend). However, the multivariable-adjusted OR and 95% CI of Q1
were larger in the last 4 years than in the first 5 years (Table 4).
One hundred and thirty participants were in the highest quartile (Q4)
during the first 5 years (2004–2008). Of these, 38, 8 and 1 patient
came under Q3, Q2 and Q1, respectively, in the last 4 years
(2009–2012).

Table 1 Outpatient visit days per year and characteristics of participants at baseline among quartiles

Q1 (0.0–4.0) Q2 (4.1–9.3) Q3 (9.4–15.4) Q4 (15.6–156.3) P-value

No. of participants 133 125 131 129

Men, n (%)a 62 (46.7) 47 (37.6) 36 (27.5) 38 (29.5) o0.001

Age (years) 46.5 (45.7–47.3) 46.7 (45.9–47.5) 48.2 (47.4–49.0) 48.8 (48.0–49.6) o0.001

Outpatient visit days, median (25–75th percentiles)b 1.9 (1.1–3.2) 7.1 (5.5–8.2) 12.0 (10.6–13.9) 20.7 (18.1–25.7)

Body mass index (kg m−2)c 23.9 (23.2–24.6) 24.6 (23.9–25.3) 25.4 (24.7–26.1) 24.7 (24.1–25.4) 0.03

Blood pressure (mm Hg)c

Systolic 146.8 (144.2–149.4) 147.7 (145–150.3) 150.6 (148.0–153.2) 147.2 (144.5–149.8) 0.16

Diastolic 90.0 (88.3–91.7) 90.6 (88.8–92.4) 93.6 (91.9–95.3) 89.6 (87.9–91.4) 0.01

Antihypertensive medication, n (%)a 2 (1.6) 15 (12.0) 57 (43.6) 67 (52.0) o0.001

Blood glucose (mg dl−1)c 105.2 (99.2–111.3) 102.1 (95.9–108.3) 113.3 (107.2–119.3) 109.7 (103.6–115.8) 0.06

High blood glucose, n (%)a,d 9 (6.8) 5 (4.0) 16 (12.3) 19 (14.7) 0.01

Diabetes treatment, n (%)a,e 1 (0.8) 0 (0.0) 6 (4.6) 7 (5.4) 0.01

Total cholesterol (mg dl−1)c 211.9 (206.1–217.7) 213.4 (207.5–219.3) 214.2 (208.4–220) 214 (208.2–219.9) 0.95

Hypercholesterolemia, n (%)a,f 57 (42.9) 53 (42.4) 60 (45.9) 58 (45.0) 0.94

Hypercholesterolemia medication, n (%)a 0 (0.0) 1 (0.8) 3 (2.3) 7 (5.4) 0.01

Uric protein, n (%)a 7 (5.3) 8 (6.4) 5 (3.9) 9 (7.0) 0.70

Smoking habit, n (%)a

Non-smoker 74 (55.7) 70 (56.0) 79 (60.4) 87 (67.5) 0.15

Quit smoking 9 (6.8) 14 (11.2) 11 (8.4) 14 (10.9)

Current smoker 50 (37.6) 41 (32.8) 41 (31.3) 28 (21.8)

Drinking habit, n (%)a

Non-drinker 49 (36.9) 59 (47.2) 57 (43.6) 46 (35.7) 0.28

Occasional drinker 43 (32.4) 33 (26.4) 42 (32.1) 51 (39.6)

Daily drinker 41 (30.9) 33 (26.4) 32 (24.5) 32 (24.9)

Age is indicated as mean with 95% confidence interval adjusted for sex by analysis of covariance.
aCategorical values are indicated as number (percentage) analyzed by chi-square test.
bOutpatient visit days was the mean number of outpatient visit days per year calculated as total outpatient visit days from 2004 to 2012 divided by 9.
cMean with 95% confidence interval, sex and age adjusted by analysis of covariance.
dDefined as a plasma glucose level ⩾140 mg dl−1 or use of antihyperglycemic agents.
eDiabetes treatment, including antihyperglycemic agents or insulin.
fDefined as total cholesterol level ⩾220 mg dl−1 or use of cholesterol-lowering agents.
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Finally, the outpatient frequency during the first 5 years
(2004–2008) was also associated with the prevalence of uncontrolled
hypertension in 2009 (data not shown).

DISCUSSION

In this 9-year cohort study, we investigated the relationship between
outpatient visit frequency, as determined from health insurance claim
data, and consequent hypertension control among participants with
hypertension. Antihypertensive agents were taken by 66.4% of the
participants and the prevalence of uncontrolled hypertension at 9 years
was 62.4%. The multivariable-adjusted OR for uncontrolled hyperten-
sion was approximately four times higher in group with few outpatient
visits (Q1) than in the group with highest number of visits (Q4, once
or twice a month). This tendency did not change when participants
with baseline use of antihypertensive agents was excluded.
The association between the frequency of clinic visits and hyperten-

sion control has been the subject of several studies, which have yielded
conflicting results. In their study of 113 patients visiting clinics in the

US state of Oklahoma, Parchman et al.20 did not find an association
between visit frequency and hypertension control, whereas in an
observational study involving 429 patients at two urban family practice
centers in the United States, a shorter return visit interval was
associated with better changes in BP ((final BP− initial BP)/initial
BP).21 Recently, a retrospective cohort study of 5042 hypertensive
patients with diabetes mellitus attending clinics affiliated with two
academic medical centers in Massachusetts demonstrated an associa-
tion between shorter encounter intervals, a faster decrease in BP and
earlier BP normalization.22 In the same retrospective study, in a cohort
of 26 496 patients with diabetes mellitus, consultation with a primary-
care provider every 2 weeks was associated with the fastest achievement
of hemoglobinA1c, BP and low-density lipoprotein cholesterol targets.23

The results of the present study are consistent with those findings. The
distinctive aspect of our study was that it used health insurance claims
data to classify outpatient visit frequency. Thus participants were not
limited to particular hospitals or clinics and included those who had
not been taking antihypertensive agents at baseline.

Table 2 Proportion of participants taking medication for hypertension or other cardiovascular risk factors in 2013

Outpatient visit frequency n Antihypertensive medication (%) Cholesterol-lowering medication (%) Diabetes treatment (%)a

All participants
Q1 (0.0–4.0) 133 30 (22.6) 9 (6.8) 3 (2.3)

Q2 (4.1–9.3) 125 88 (70.4) 21 (16.8) 9 (7.2)

Q3 (9.4–15.4) 131 115 (87.8) 41 (31.3) 13 (9.9)

Q4 (15.6–156.3) 129 111 (86.0) 49 (38.0) 18 (14.0)

P-valueb o0.001 o0.001 0.001

Participants not taking antihypertensive agents at baseline
Q1 (0.0–4.0) 131 29 (22.1) 8 (6.1) 3 (2.3)

Q2 (4.1–9.3) 110 74 (67.3) 18 (16.4) 9 (8.2)

Q3 (9.4–15.4) 74 61 (82.4) 26 (35.1) 10 (13.5)

Q4 (15.6–156.3) 62 47 (75.8) 19 (30.6) 9 (14.5)

P-valueb o0.001 o0.001 0.001

aDiabetes treatment, including antihyperglycemic agents or insulin.
bChi-square test.

Table 3 Multivariable-adjusted ORs and 95% CIs for uncontrolled hypertension among quartiles after 9 years

Model 1 Model 2 Model 3

Outpatient visit frequency n Uncontrolled hypertension, n (%) OR (95% CI)

All participants
Q1 (0.0–4.0) 133 105 (78.9) 3.89 (2.24–6.77) 4.13 (2.34–7.28) 4.03 (2.28–7.12)

Q2 (4.1–9.3) 125 76 (60.8) 1.60 (0.96–2.65) 1.72 (1.02–2.89) 1.67 (0.99–2.81)

Q3 (9.4–15.4) 131 78 (59.5) 1.50 (0.92–2.45) 1.43 (0.86–2.39) 1.44 (0.86–2.41)

Q4 (15.6–156.3) 129 64 (49.6) ref. ref. ref.

P for trend o0.001 o0.001 o0.001

Participants not taking antihypertensive agents at baseline
Q1 (0.0–4.0) 131 104 (79.4) 4.06 (2.09–7.89) 4.85 (2.43–9.68) 4.76 (2.39–9.52)

Q2 (4.1–9.3) 110 66 (60.0) 1.59 (0.84–3.01) 1.83 (0.94–3.55) 1.79 (0.92–3.47)

Q3 (9.4–15.4) 74 47 (63.5) 1.85 (0.93–3.68) 1.80 (0.88–3.68) 1.87 (0.91–3.85)

Q4 (15.6–156.3) 62 30 (48.4) ref. ref. ref.

P for trend o0.001 o0.001 o0.001

Abbreviations: CI, confidence interval; OR, odds ratio.
Uncontrolled hypertension was defined as SBP⩾140 mm Hg or DBP⩾90 mm Hg.
Logistic regression analysis was used to estimate the adjusted OR and 95% CIs.
Model 1: Adjusted for sex and age.
Model 2: Adjusted items in Model 1 plus diastolic blood pressure, body mass index, smoking habit and drinking habit.
Model 3: Adjusted all items in Model 2 plus hypercholesterolemia, hyperglycemia and urinary protein.
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The positive association between outpatient visit frequency and
hypertension control determined in this study can be explained as
follows. The group with frequent visits had a higher proportion of
participants who were taking antihypertensive agents both at baseline
and at 9 years. In Japan, patients on antihypertensive agents are usually
required to visit an outpatient clinic within 3 months. Participants in
Q2–Q4 visited outpatient clinics more than once every 3 months and
would have been more likely to receive effective treatment and
appropriate changes in their medication. By contrast, in Q1, with
fewer outpatient visits, the prevalence of uncontrolled hypertension
tended to be higher.
The association of outpatient frequency with uncontrolled hyperten-

sion did not change when participants already taking antihypertensive
agents at baseline were excluded, which suggests that for patients
frequently visiting outpatient clinics, physicians can prescribe medica-
tions at the appropriate time and adjust them as needed to achieve
better BP control. The proportion of participants receiving treatment
for hyperlipidemia and hyperglycemia also increased with increasing
outpatient visits. Japanese clinical guidelines for the treatment of
hypertension, dyslipidemia and diabetes require physicians to compre-
hensively control possible cardiovascular risk factors.19,26,27 Therefore,
frequent outpatient visits may lead to better control of hypertension,
even if the main purpose of the outpatient visit was for other chronic
diseases that may affect or be affected by hypertension.
The frequency of outpatient visits may also have been associated with

non-pharmacological treatment or with a patient’s desire for treatment,
given that the proportions of participants on antihypertensive medication
did not differ between Q3 and Q4. Participants who frequently visited
outpatient clinics may be more health-conscious and likely to follow the
recommendations of their physicians to reduce sodium intake, lose
weight or make other lifestyle modifications as recommended in the
guideline.19 These behaviors are likely to contribute to better control of
hypertension. In a clinical setting, outpatient visit frequency may also
depend on factors such as patient characteristics, understanding of
hypertension, socioeconomic factors and accessibility to the clinics. It
may be useful for future hypertension control to pay attention to
outpatient visit frequency in light of patients’ backgrounds. Hypertensive

people could also be educated on the importance of appropriate
outpatient visits through health intervention by insurance societies,
community health centers and mass media, as well as physicians.28–30

We suspected that BP may be strongly associated with treatment
during the years before 2013; therefore, we compared the effect of
outpatient visits during the last 4 years of the trial (2009–2012) with
that of the first 5 years (2004–2008). In fact, outpatient visits during
the last 4 years (2009–2012) were more effective for hypertension
control than those during the first 5 years (2004–2008). In addition,
the frequency of visits during the first 5 years was also associated with
BP control in 2013, even though hypertension-related factors may have
changed over the years. This suggests the importance of earlier and
constant outpatient visits shortly after the diagnosis of hypertension. In
the present study, 36% of the participants classified as Q4 during the
first 5 years were reclassified as Q1–Q3 during the last 4 years. If the
decrease in visit frequency influenced hypertension control, physicians
could recommend continuing visits on an individual basis.
In the CIRCS study, the community-based intensive hypertension

detection and control program, which included referral of high-risk
individuals to local clinics for antihypertensive medication, was found
to be both effective and cost-efficient, with a low incidence of stroke
13 years after the beginning of program. This was despite the cost of
hypertension treatment and that of public health services being higher
than in a control community earlier in the study.31 In another
epidemiological study, Nakamura et al.15 reported that untreated grade
3 hypertension increased the risk for long-term hospitalization
and incurred extremely high medical expenditure as a result of
hospitalization during the year after baseline. Outpatient visit
frequency is therefore important from an economic perspective.
The present study had several limitations. First, the participants

were limited to the employees of a retail company. Other populations,
such as community residents, should also be investigated to rule out a
‘healthy worker effect’ on the results.32 Second, though it is desirable
to consider home BP,33,34 ambulatory BP35 and visit-to-visit BP
variability to thoroughly evaluate hypertension,36,37 our study design
did not allow us to consider these factors. We evaluated hypertension
based on BP measurements made during health checkups in

Table 4 Multivariable-adjusted ORs and 95% CIs for uncontrolled hypertension in 2013 among quartiles in the first 5 years and last 4 years

Model 1 Model 2 Model 3

Outpatient visit frequency n

Median of outpatient

visit days per year

Uncontrolled hypertension,

n (%) OR (95% CI)

In the first 5 years (2004–2008)
Q1 (0.0–2.6) 132 1.2 (0.4–2.0) 94 (71.2) 2.20 (1.31–3.71) 2.24 (1.31–3.81) 2.17 (1.27–3.71)

Q2 (2.8–8.0) 127 5.0 (3.6–6.2) 87 (68.5) 1.93 (1.15–3.24) 2.08 (1.22–3.53) 2.04 (1.20–3.47)

Q3 (8.2–14.8) 129 11.0 (9.4–13.1) 73 (56.6) 1.15 (0.71–1.89) 1.10 (0.66–1.82) 1.08 (0.64–1.80)

Q4 (15.0–156.2) 130 20.4 (17.2–26.5) 69 (53.1) ref. ref. ref.

P for trend 0.001 o0.001 o0.001

In the last 4 years (2009–2012)
Q1 (0.0–4.8) 128 2.0 (0.8–3.0) 105 (82.0) 4.33 (2.42–7.73) 4.73 (2.60–8.58) 4.60 (2.53–8.37)

Q2 (5.0–10.8) 129 8.0 (6.3–9.8) 72 (55.8) 1.19 (0.72–1.95) 1.21 (0.72–2.01) 1.16 (0.69–1.95)

Q3 (11.0–16.5) 130 13.4 (12.3–14.8) 78 (60.0) 1.39 (0.85–2.27) 1.39 (0.84–2.32) 1.39 (0.83–2.32)

Q4 (16.8–158.5) 131 22.0 (18.8–29.3) 68 (51.9) ref. ref. ref.

P for trend o0.001 o0.001 o0.001

Abbreviations: CI, confidence interval; OR, odds ratio.
Uncontrolled hypertension was defined as SBP⩾140 mm Hg or DBP⩾90 mm Hg at 2013.
Logistic regression analysis was used to estimate the adjusted OR and 95% CIs.
Model 1: Adjusted for sex and age.
Model 2: Adjusted items in Model 1 plus diastolic blood pressure, body mass index, smoking habit and drinking habit.
Model 3: Adjusted all items in Model 2 plus hypercholesterolemia, hyperglycemia and urinary protein.
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winter. The proportion of controlled hypertension might have been
underestimated because only a single measurement was made38 and
BP levels tend to be relatively higher in winter.9 Third, the analysis did
not include information about the purpose of outpatient visits,
BP measurement at each outpatient visit, prescriptions for antihyper-
tensive agents and recommendations regarding lifestyle modifications.
Despite these limitations, this is the first study to show an inverse

association between outpatient visit frequency and uncontrolled
hypertension in a Japanese worksite population. Outpatient visit
frequency was found to be a potentially important determinant of
hypertension control. Greater attention and more future investigations
would help in the goal of achieving better control of BP.
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