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ABSTRACT

Background: Evidence for primary prevention of chronic kidney disease (CKD) is insufficient. The population-based
prospective Uonuma CKD cohort study aims to explore associations of lifestyle and other risk factors with CKD. We report here
the study design and baseline profiles.

Methods: All 67,322 residents aged ≥40 years in Minamiuonuma City, Uonuma City, and Yuzawa Town, Niigata Prefecture,
Japan and 11,406 participants who attended local health-check examinations were targeted for baseline questionnaire and
biochemical sampling, respectively. Information was gathered from 43,217 (64.2%) questionnaires and 8,052 (70.6%)
biochemical samples; 6,945 participants consented to both questionnaire and biochemical sampling at baseline, conducted
between fiscal years 2012 and 2015. Participants provided information regarding sociodemographic, lifestyle, and self-reported
outcomes. Urine albumin-to-creatinine ratio (ACR) and estimated glomerular filtration rate (eGFR) were measured. The primary
outcome is CKD based on self-report and biochemical=clinical diagnosis.

Results: Mean age of questionnaire respondents was 63.3 (standard deviation [SD], 12.5) years for men and 64.3 (SD, 13.3)
years for women. Among participants who submitted urine samples, median ACR was 10.0 (interquartile range [IQR],
5.0–24.0) mg=g for men and 13.0 (IQR, 7.7–27.0) mg=g for women, and median eGFR was 73.6mL=min=1.73m2 (IQR,
63.5–84.5) for men and 73.5mL=min=1.73m2 (IQR, 64.4–83.5) for women. ACR 30mg=g or more was found in 1,741
participants (21.7%) and eGFR <60mL=min=1.73m2 in 1,361 participants (16.9%).

Conclusion: The Uonuma CKD cohort study was established to investigate the impact of lifestyle on CKD development and to
provide data for preventing the onset and progression of CKD.
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INTRODUCTION

Chronic kidney disease (CKD) is defined by the presence of
urine or kidney abnormalities or low glomerular filtration
rate (GFR).1 CKD promotes end-stage renal disease and is a
risk factor for cardiovascular disease2 and all-cause mortality.3,4

CKD is attracting increasing attention because of these adverse
outcomes.5 The prevalence of CKD is reported as 10–16% of
the adult population worldwide.6 There are 13.3 million
Japanese adults with CKD (12.9%),7 and there is concern
that the prevalence of end-stage CKD will rise with population
aging.

Previous epidemiological studies have tended to focus on
secondary prevention of CKD, and current guidelines for CKD
are focused mainly on preventing progression to end-stage renal
disease. There are several cohort studies of CKD in adult

populations, including the Chronic Renal Insufficiency Cohort
(CRIC) study in the United States8 and the Korean Cohort Study
for Outcome in Patients With Chronic Kidney Disease (KNOW-
CKD).9 Although these studies are large in scale—including
2,500–4,000 patients with CKD—they are hospital-based studies,
not population-based studies, that are focusing on comprehensive
prevention, including primary prevention, of CKD.

Although CKD is associated with clinical risk factors, such as
diabetes and impaired glucose tolerance, hypertension, obesity,
and hyperuricemia,10–13 interactions among these clinical factors
have not been fully determined. Furthermore, the relationships of
various lifestyle factors with the development of CKD remain
unclear.

This prospective cohort study aimed to clarify lifestyle-related
and clinical risk factors for CKD as well as their interactions, all
of which could provide data to support the development of
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guidelines for primary and secondary prevention of CKD. Here,
we describe the study design and present the baseline profiles of
participants in this study.

MATERIAL AND METHODS

Study design and participants
This population-based prospective cohort study has been ongoing
since 2012 in the Uonuma area (Minamiunouma City, Uonuma
City, and Yuzawa Town) of Niigata Prefecture, Japan. The cohort
areas cover the southern part of the prefecture (Figure 1), are

characterized by having deep snow almost every winter, and are
among the leading producers of Japanese rice.

The Uonuma CKD cohort study enrollment flow chart is
shown in Figure 2. The target population included residents aged
40 years or older. At baseline, all 67,322 residents of the cohort
areas were invited to complete a questionnaire, with consent
received from 43,217 residents (64.2%), and all 11,406 residents
who attended local health checkups were invited to participate in
biochemical sampling, with consent received from 8,052 (70.6%).
Consent for both the questionnaire and biochemical sampling
(health-check examination) was received from 6,945 participants.

Figure 1.

Participants at baseline assessment
for questionnaire only: n=36,272

Total number of baseline biochemical samples obtained:
  Urine albumin creatinine ratio, n=8,024
  Estimated glomerular filtration rate, n=8,044
  Biochemical sampling of blood, n=7,921; of urine, n=7,996  

Participants at baseline assessment
for biochemical sampling: n=1,107

Participants at baseline assessment for both questionnaire and 
biochemical sampling (baseline health-check examination): n=6,945

All residents aged ≥40 years (n=67,322) in Minamiuonuma City, Uonuma City, and Yuzawa 
Town invited to complete a questionnaire, and residents who attended a health-check 

examination (n=11,406) were invited for biochemical sampling 

Total number of 
baseline questionnaires 
returned: n=43,217

Figure 2.
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Procedure
Baseline assessment, comprising the questionnaire and biochem-
ical sampling, was conducted from fiscal year 2012 through 2015:
Minamiuonuma City in fiscal years 2012–2013, Uonuma City in
fiscal year 2014, and Yuzawa Town in fiscal year 2015.

Self-administered questionnaires in sealed envelopes were
hand-distributed to targeted individuals in cooperation with the
administrative district managers of Minamiuonuma and Uonuma
and by a neighborhood association representative for Yuzawa.
Some questionnaires were mailed subsequently. The question-
naire (outlined in Table 1) was based on that used in the Japan
Public Health Center-based Prospective Study for the Next
Generation (JPHC-NEXT),14 comprising approximately 130
questions on demographic characteristics, anthropometrics,
disease history, other health information, lifestyle, psychological
status, validated physical activity15 (including the International
Physical Activity Questionnaire16,17), environmental exposures,
and a validated 172-item Food Frequency Questionnaire.18

Smoking habits and alcohol consumption were determined from
questions used in JPHC-NEXT.

Baseline blood collection and measurements
Participants who attended health-check examinations provided by
local governments were asked to consent to provide their health
checkup data and blood and urine samples in the year that the
baseline assessment was conducted. The unique measurement
items of this study were urine albumin-to-creatinine ratio (ACR),
urine creatinine, urine sodium, and urine urea nitrogen. For the
Yuzawa cohort (the participants from Yuzawa Town) only, serum
albumin, serum 25-hydroxyvitamin D, serum cystatin C, urine
protein, and grip strength were measured.

Body mass index (BMI) was calculated as body weight (kg)
divided by height squared (m2); for this calculation, self-reported
body weight and height were available for questionnaire
participants, and measured values were available for biochemical
sampling participants. For the BMI data in Table 2, participants
with extremely high or low self-reported BMI (3 standard
deviations [SDs] from the mean self-reported BMI for each sex)
were excluded from the calculations. Fasting or nonfasting status
at the time of blood sample collection was recorded. For the
Uonuma cohort (Minamiuonuma City and Uonuma City), blood
samples were dispensed into two tubes: EDTA 2Na-containing
tubes for plasma separation (7mL) and serum separating agent-
containing tubes (5mL). Ultimately, 3mL plasma and 2mL

serum were obtained from each participant. Specimen treatment
was performed according to procedures detailed in the JPHC-
NEXT study protocol.14 Blood samples were stored at −80°C
until analysis. For the Yuzawa cohort, blood samples were
dispensed into serum separating agent-containing tubes and
5mL serum was obtained from each participant. One mL serum
was used for the measurements; the remaining 4mL was stored
as 0.5-mL aliquots at −80°C on the day of collection. Spot
urine samples were collected in the morning or afternoon and
were immediately transported to a certified clinical laboratory
for analysis. The remaining 5mL from the Uonuma cohort and
10mL from the Yuzawa cohort was centrifuged at 3,200 rpm and
stored as 1-mL aliquots at −80°C on the same day.

Urine albumin concentration and serum creatinine con-
centration were measured using the latex agglutination method
and enzymatic method, respectively. Albuminuria was evaluated
using ACR, and estimated GFR (eGFR) was obtained using
the following formula: eGFR (mL=min=1.73m2) = 194 ×
[serum creatinine (mg=dL)]−1.094 × [age (years)−0.287 × 0.739
(for women)].19 Albuminuria and eGFR were classified as
follows20: <30, 30–299, and ≥300mg=g; and <30, 30–59,
60–89, and ≥90mL=min=1.73m2, respectively.

Follow-up
Follow-up questionnaire surveys are scheduled every 5 years for
20 years from the baseline survey. Follow-up questionnaire items
will be based on those used in the baseline survey.

Information on which patients die or move out of the study
area will be obtained from the local government. Annual health
checkup data will be obtained from the local government or the
designated entities. Cancer incidence is being followed using the
cancer registry of Niigata Prefecture. Information on any use of
social services is being obtained from the local government. Case
confirmation and clinical information are based on information
mainly obtained from the relevant hospitals.

Primary outcome measures
The primary outcome is CKD. CKD will be diagnosed by
self-reported questionnaire. After baseline assessments, letters
of inquiry are distributed and collected annually concerning
participants’ health condition, disease history (including renal
disease), and visits to medical institutions in the past year.
Self-reported information will be verified with relevant medical
institutions by our research team. Furthermore, cases of eGFR-

Table 1. Outline of the baseline self-administered questionnaire

Scope

Demographics Age, sex, marital status, household composition, education, occupation, household income
Anthropometrics Height, weight (current and at 20 years old), waist circumference, birth weight

Health information
Disease history, family medical history, current medications, status of medical examination, dental health
information, chronic pain, disability status

Lifestyle
Smoking status, drinking habits, alcohol consumption, sleeping patterns, eating patterns, food preference, internet
usage habits, bathing habits (for Yuzawa cohort only)

Psychological status Self-efficacy, quality of life, work-life balance, current feeling

Physical activity
Sitting, standing, walking, vigorous daily activity time, International Physical Activity Questionnaire, duration and
intensity of snow clearing and farming time

Nutrition Food Frequency Questionnaire of 172 food items for calculating intakes of energy, 53 nutrients, and 29 food groups
Environmental exposure International Physical Activity Questionnaire Environmental Module (for Uonuma cohort only)

Reproductive (for female participants only) Menstrual history, pregnancy and birth histories, breastfeeding history, history of hormone usage

Uonuma CKD Cohort Study
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based or urine abnormality-based CKD will be identified during
health checks every year after baseline assessment. Other study
outcomes include all-cause death, cancer incidence, cardiovas-
cular disease incidence, and use of social services due to
disability.

Ethics
Written informed consent was received from all participants.
The study protocol was reviewed and approved by the Research
Ethics Committee of Niigata University (approval numbers
2012-1640, 2015-2140, and 2017-0054).

RESULTS

Baseline characteristics for questionnaire respondents are shown
in Table 2. The 43,217 participants (age range, 40–105 years)
comprised 20,559 men and 22,658 women, with a mean age
of 63.3 (SD, 12.5) years in men and 64.3 (SD, 13.3) years in
women. The number of participants by study area was 22,792 in
Minamiuonuma, 16,971 in Uonuma, and 3,454 in Yuzawa. In
total, self-reported mean BMI was 23.1 (SD, 3.0) kg=m2 for men
and 22.3 (SD, 3.3) kg=m2 for women. Absolute mean difference
(measured value minus self-reported value) of BMI was 0.04
for men and 0.05 for women. The numbers of participants with a
self-reported history of diabetes and hypertension were 3,611
(8.4%) and 10,310 (23.9%), respectively.

Baseline health checkup data or biochemical samples (blood
or urine) were obtained for 3,972 men and 4,080 women,
with mean ages of 69.0 (SD, 10.6) years and 68.5 (SD, 10.0)
years, respectively. Median ACR was 10.0 (interquartile range
[IQR], 5.0–24.0)mg=g for men and 13.0 (IQR, 7.7–27.0)mg=g
for women (total n = 8,024). Median eGFR was 73.6 (IQR,
63.5–84.5) for men and 73.5 (IQR, 64.4–83.5) for women
(total n = 8,044). Participants with ACR ≥30mg=g and eGFR
<60mL=min=1.73m2 were 1,741 (21.7%) and 1,361 (16.9%),
respectively. Participants with ACR <30mg=g and eGFR
≥60mL=min=1.73m2 included 2,672 men and 2,713 women,
with mean ages of 66.9 (SD, 10.8) years and 66.3 (SD, 10.0)
years, respectively.

Questionnaire participants included 6,945 with biochemical
sampling (baseline health-check examination); of these, 3,384
were men and 3,561 were women, with mean ages of 69.4
(SD, 10.2) years and 68.5 (SD, 9.7) years, respectively. Table 3
shows baseline characteristics for these participants, including
the distributions of ACR and eGFR levels. Compared with
questionnaire participants, biochemical sampling participants
were older and had a lower percentage of current smokers.

DISCUSSION

Here, we report baseline profiles and the prevalence of
albuminuria and low eGFR among participants in the Uonuma
CKD cohort study, for which registration is now complete.

Three other large cohort studies of CKD are being con-
ducted in Europe, North America, and Asia.8,9,21 For example,
the Prevention of Renal and Vascular End-Stage Disease
(PREVEND) study21 in Europe is a population-based prospective
cohort study designed to examine the natural course of
microalbuminuria and its relationship with renal and cardiovas-
cular disease in the general population. The United States CRIC
study8 was designed to examine risk factors for the progression of

chronic renal insufficiency and its relationship to cardiovascular
disease, but it enrolled only subjects with eGFR 20–70mL=min=
1.73m2. The KNOW-CKD study,9 recently initiated in Korea,
targets patients with various stages of CKD. The PREVEND
study is a large-scale but not primarily Asian study, and the
CRIC and KNOW-CKD studies are hospital-based, focusing
mainly on patients as a target population and end-stage renal
disease or cardiovascular disease as an outcome. Conversely, the
Uonuma CKD cohort study targets community-based residents
and assesses outcomes including CKD and other lifestyle-related
diseases. Recently, a population-based prospective cohort study,
Healthy Life in an Urban Setting (HELIUS), was started in the
Netherlands.22 While CKD is assessed in HELIUS, it is not a
primary outcome.

The Uonuma CKD cohort study is also unique in terms of
exposure measures. We have collected data on wide-ranging
lifestyle and environmental factors in order to provide useful
information for primary prevention of CKD. In summary, our
study has the following strengths: first, this is the first population-
based cohort study of CKD in Asia and is being conducted on a
large scale. Second, this study is designed to comprehensively
clarify CKD risk factors and assess their interactions, using
both lifestyle and environment information and biochemical
specimens. We particularly focus on early-stage CKD as an
outcome, which has not been done previously. Finally, the study
is planned to last 20 years, which will enable us to clarify the
natural history of CKD.

This study also has some limitations. First, because the study is
being conducted in the Uonuma area of Japan, the results may not
be generalizable to other Japanese populations or other ethnicities
worldwide. Also, baseline analysis of urine and blood was done
only once, likely causing misclassification of albuminuria and
uncertainty regarding chronicity. Though this study obtained a
reasonably high response rate, the self-reported questionnaire
participants account for the majority of the study population.
Thus, it will be important to validate the accuracy of the self-
reported information in the future.

Conclusions
The Uonuma CKD cohort study examines the impact of lifestyle
on CKD development and progression. The goal is to provide
evidence for preventing the onset and progression of CKD in
order to decrease the individual and social burden of this
condition.
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