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ABSTRACT

Objectives We aimed to understand the prevalence of
reduced kidney function in China by sociodemographics
and geographical region, and to examine health correlates
of reduced kidney function.

Design Cross-sectional study.

Setting and participants Participants were 6706 adults
>60 years from the 2015-2016 wave of the China Health
and Retirement Longitudinal Study.

Outcome measures Reduced kidney function was
defined as an estimated glomerular filtration rate of less
than 60 mL/min per 1.73 m2. The estimated glomerular
filtration rate was calculated with the creatinine—cystatin
C equation developed by the Chronic Kidney Disease
Epidemiology Collaboration in 2012. The associations
between reduced kidney function and potential risk factors
were analysed using multivariable regression models.
Results The prevalence of reduced kidney function

was 10.3% (95% Cl: 9.3% to 11.2%), corresponding

to approximately 20 million older adults. Multivariable
analysis showed that older adults with hypertension
(B=-3.61,95%Cl: —4.42 10 2.79), cardiac disease
(B=-1.90, 95% Cl: —2.93 to 0.86), who had a stroke
(B=-3.75, 95%Cl: —6.35 to 1.15), kidney disease
(B=-3.88, 95% Cl: —5.62 to 2.13), slow gait speed
(B=—2.23, 95% Cl: —3.27 t0 1.20), and living in the South
(B=-4.38, 95% Cl: —5.95 to 2.80) and South Central
(B=—1.85,95% Cl: —3.15 to 0.56) were more significantly
likely to have reduced kidney function.

Conclusions Kidney function screening should be
performed, especially in patients with hypertension,
cardiac disease and who had a stroke. More efforts should
be paid to improve the kidney function of older adults
living in the South and South Central parts of China.

INTRODUCTION

Chronic kidney disease (CKD) has received
increased attention due to its strong asso-
ciation with a variety of adverse outcomes,
including  cardiovascular  disease  and
mortality."® Globally, about 15.8 people died
per 100000 population due to kidney diseases

Strengths and limitations of this study

» This study updated the prevalence of reduced kid-
ney function among older Chinese people using a
nationally representative sample.

» Instead of using traditional estimating equations
based on serum creatinine alone, this study used an
equation based on the combination of serum creati-
nine and serum cystatin C, potentially increasing the
accuracy of the estimate.

» This study did not include albuminuria to identify re-
duced kidney function because this information was
not available.

» Markers used to estimate glomerular filtration rate
were measured only once.

» Much of the variation of estimated glomerular filtra-
tion rate is not explained by the factors considered
in the present study.

in 2016, 54.3% of which aged 70 years and
older.”

CKD is common in developing countries,
including China, the world’s most populous
country with the largest number of older
adults.* " A cross-sectional survey of a nation-
ally representative sample of Chinese adults
demonstrated that the overall prevalence of
estimated glomerular filtration rate (eGFR),
which is widely used to measure kidney func-
tion,' less than 60 mL/min per1.73 m?or the
presence of albuminuria was 10.8% in 2009-
2010." As the rapid age structure transition
and socioeconomic development,13 which are
well recognised to be associated with CKD,"
the prevalence of CKD in China might
continue to change these years dramatically.
However, the study on the prevalence of CKD
using a nationwide representative population
has not been updated for many years. Also,
the measurements of eGFR in these studies
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Table 1 Characteristics of participants by kidney function

Participants with eGFR

Participants with eGFR >60mL/min per 1.73

<60 mL/min per 1.73 m?> m? Overall
(n=630) (n=6076) (n=6706) P value
Count (%)

Age (years) <0.001

60-64 80 (11.7) 2355 (38.6) 2435 (35.9)

65-69 119 (16.0) 1760 (27.1) 1879 (25.9)

70-74 137 (20.2) 1081 (18.0) 1218 (18.2)

75-79 146 (26.2) 574 (10.5) 720 (12.1)

80+ 148 (25.9) 306 (5.8) 454 (7.9)

Male versus female 299 (46.0) 3027 (50.6) 3326 (50.1) 0.260

Urban versus rural 267 (48.2) 2256 (49.4) 2523 (49.3) 0.010
Education <0.001

lliterate* 238 (36.1) 1766 (25.2) 2004 (26.3)

Can readt 180 (27.9) 1786 (27.3) 1966 (27.3)

Elementary schoolf 123 (18.7) 1379 (28.3) 1502 (22.8)

Middle school§ 57 (9.5) 779 (14.1) 836 (13.6)

High school or above 28 (6.9) 334 (9.3) 362 (9.0)

Married versus othersf| 436 (64.7) 4909 (80.2) 5345 (78.6) <0.001
Body mass index (kg/m?) 0.005

<18.5 59 (9.2) 450 (6.5) 509 (6.8)

18.5-24.0 281 (44.4) 3065 (48.6) 3346 (48.2)

24.0-28.0 177 (27.0) 1811 (32.3) 1988 (31.7)

>28 87 (12.5) 638 (10.9) 725 (11.1)

Percentage estimates were weighted using blood weight with household and individual response adjustment provided in the CHARLS.

*No formal education or illiterate.
TCan read but did not finish elementary school.
FElementary school/traditional Chinese school.

§Including graduates from high school, vocational school, college or postgraduate.

flincluding separated, divorced and never married.

CHARLS, China Health and Retirement Longitudinal Study; EGFR, estimated glomerular filtration rate.

were always based on serum creatinine alone, potentially
leading to overestimates of CKD."

In the present study, we used data from the China
Health and Retirement Longitudinal Study (CHARLS),
a nationally representative study of the community-
dwelling Chinese population, to examine the prevalence
of reduced kidney function among older adults by socio-
demographics and geographical region. In addition, we
examined health correlates of reduced kidney function
and determined the prevalence of chronic conditions
and geriatric syndromes by kidney function.

METHODS

Cohort and participants

We used data from the 2015-2016 wave of the CHARLS,
a follow-up of an ongoing longitudinal survey of a nation-
ally representative sample of community-dwelling adults
aged 245 years in China (we used older adults aged 260

years). Participants were randomly chosen from 28 prov-
inces and 450 villages and urban communities within
these provinces, based on the probablhty proportional-to-
size random-sampling technique.'® CHARLS contacted
local community hospitals or clinics to hire nurses to
draw blood. Blood samples were shipped via cold chain
to KingMed laboratory, a company that provides blood
testing services to hospitals around China. Further details
about the process of the blood sample collection, trans-
portation and storage have been published elsewhere.'”
In the 2015-2016 wave of CHARLS, a total of 21095
adults were interviewed and 20284 participants were
asked to consent to a venous blood draw: 13013 (64.2%)
donated whole blood,]7 of which 6743 participants were
60 years or older. The analytical sample consisted of 6706
adults who (1) were 60 years or older, (2) had complete
data on creatinine and cystatin C (needed to estimate
kidney function), and (3) had cross-sectional blood
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Figure 1 Prevalence of reduced kidney function (€GFR <60 mL/min per 1.73 m?). Prevalence estimates were weighted using

blood weight with household and individual response adjustment provided in the CHARLS. N=12537 for overall prevalence.
Error bars=95% Cls. Tllliterate: no formal education or illiterate. *Can read: can read but did not finish elementary school.
SElementary school: elementary school/traditional Chinese school. THigh school or above: including graduates from high school,
vocational school, college or postgraduate. 'Others: including separated, divorced and never married. **P<0.001, **p<0.01,
*p<0.05 for comparison. CHARLS, China Health and Retirement Longitudinal Study; eGFR, estimated glomerular filtration rate.

sample weight (online supplemental supporting informa-
tion 1).'®

Kidney function
CKD is defined as abnormalities of kidney structure or
function, present for 3 months, with implications for
health; GFR is generally accepted as the best index of
kidney function, and reduced kidney function is defined
as a GFR less than 60 mL/min per 1.73m?, according
to Kidney Disease Improving Global Outcomes guide-
lines."” * The eGFR was calculated with the creatinine—
cystatin G equation developed by the Chronic Kidney
Disease Epidemiology Collaboration in 2012, which was
better than equations based on creatinine or cystatin C
alone?":

135xmin  (Scr/k, 1)*<max  (Scr/k, xmin
(Scys/0.8, 1) **Pxmax (Scys/0.8, 1)"""x0.995*° (x0.969
if woman), where Scr is serum creatinine (mg/dL), Scys
is serum cystatin C (mg/L), k is 0.7 for women and 0.9
for men, o is —0.248 for women and -0.207 for men, min
indicates the minimum of Scr/k or 1, and max indicates
the maximum of Scr/k or 1. Creatinine and cystatin C
were examined at KingMed laboratory. Creatinine was
measured by the picric acid method. Cystatin C was
measured by immunoturbidimetric assay.

l)—0.601

Sociodemographics

Sociodemographic characteristics included age (60-64,
65-69, 70-74, 75-79 and 80+ years), sex, education (no
formal education/illiterate, can read but did not finish
elementaryschool, elementaryschool/traditional Chinese

school, middle school, and high school or above), marital
status (married /living together vs others), current resi-
dence location (urban vs rural) and geographical region
(Northwest, Northern, Central, Southwest, South, North-
east, East, South Central and Southeast).

Health outcomes

Self-reported diseases include hypertension, diabetes,
cancer, cardiac disease (including myocardial infarc-
tion, coronary heart disease, angina, congestive heart
failure and other heart problems), stroke, lung disease
(including chronic lung diseases, such as chronic bron-
chitis and emphysema), liver disease (except fatty liver),
kidney disease, stomach disease and arthritis. Depression
was assessed by the modified Center for Epidemiologic
Studies Depression Scale and a total score of =12 was
considered depressed. Falls in previous year were self-
reported (yes or no). Participants who reported having
difficulty in doing one or more activities of daily living
(ADLs) tasks (dressing, bathing, eating, getting out of
bed and toileting) or instrumental ADLs (IADLs) tasks
(preparing hot meals, doing household chores, shop-
ping, managing assets and taking medications) were
considered having ADL or IADL disability. Participants
who responded having difficulty performing any task of
lower extremity function (getting up from a chair after
sitting for a long period, climbing several flights of stairs
without resting, stooping, kneeling and crouching) or
upper extremity function (reaching or extending arms
above shoulder level, lifting or carrying weights more
than 5 kg, and picking up a small coin from a table) were
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Figure 2 Prevalence of reduced kidney function (€GFR <60 mL/min per 1.73 m?) by districts. Prevalence was weighted using
blood weight with household and individual response adjustment provided in the CHARLS. P<0.001. CHARLS, China Health
and Retirement Longitudinal Study; eGFR, estimated glomerular filtration rate.

classified as having lower or upper extremity functional
limitation. Gait speed was measured by the average of
two-timed walk tests over a 2.5-metre course. We used the
lowest quintile of the sample distribution as a cut-point
to classify slow walkers (<0.60 m/s) and non-slow walkers.
Grip strength was defined as the maximum handgrip
strength of either hand. Grip strength <16 kg for women
and <26 kg for men was classified as ‘weak’.** Memory was
self-rated (poor vs others).

Statistical analysis

Categorical variables were presented as proportions and
tested by Chi-squared test for comparisons. All the prev-
alence, percentage and mean estimates were weighted
to represent the population aged 60 years or older in
China, using blood weight with household and individual
response adjustment. Characteristics were described and
stratified according to the presence of reduced kidney

function (eGFR less than or higher than 60 mL/min per
1.73m?).

We estimated the prevalence of reduced kidney func-
tion by age, sex, residence, education, marital status, body
mass index (BMI: <18.5kg/m?, 18.5-23.9kg/m?, 24.0-
27.9kg/m? and >28.0kg/m?) and geographical region.

We analysed the association between reduced kidney
function (eGFR less than or higher than 60 mL/min
per 1.73m?) and potential risk factors using multivari-
able regression models. We used the backward selection
to select variables and included age, sex, residence,
education, marital status, BMI, geographical regions,
chronic conditions (hypertension, diabetes, cancer,
cardiac disease, stroke, lung disease, liver disease,
kidney disease, stomach disease, arthritis), geriatric
syndromes (ADL disability, IADL disability, depression
and poor self-rated memory) and functional ability
(lower extremity functional limitation, upper extremity
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functional limitation and weak grip strength) in the
initial model.

To examine the association of kidney function with
chronic conditions, geriatric syndromes and functional
ability, we reported the age-adjusted prevalence of chronic
conditions (hypertension, diabetes, cancer, cardiac
disease, stroke, lung disease, liver disease, kidney disease,
stomach disease, arthritis and having >two diseases), geri-
atric syndromes (falls in previous years, ADL disability,
IADL disability, depression and poor self-rated memory)
and functional ability (lower extremity functional limita-
tion, upper extremity functional limitation, slow gait
speed and weak grip strength) by kidney function.

All tests were two-sided with a significance level of
p<0.05. We performed all analyses using Stata V.15.0
(Stata Corp, College Station, Texas, USA).

We used the Strengthening the Reporting of Observa-
tional Studies in Epidemiology cross-sectional checklist
when writing our report.”?

Patient and public involvement

There were no participants involved in the development.
The results of the survey are disseminated to the public
through websites.

RESULTS

A total of 6706 adults aged 60 years or above were
included. Participants with reduced kidney function
(eGFR less than 60 mL/min per 1.73 m?) were older
and less educated, more likely to live in rural areas, and
be not married than those with normal kidney function
(table 1).

The prevalence of reduced kidney function was 10.3%
(95% CI: 9.3% to 11.2%; figure 1). The prevalence of
reduced kidney function increased with advancing age.
Only 3.3% of persons aged 60-64 years had reduced
kidney function, whereas 33.9% of those aged 80 years or
older had reduced kidney function. We observed higher
prevalence of reduced kidney function among persons
with a lower level of education and who were not married.
Slightly over 14.1% of participants having no formal
education had reduced kidney function, whereas only
7.8% of persons with a high school or above education
had reduced kidney function. The prevalence of reduced
kidney function prevalence was two times higher among
persons who were not married than married ones (17.0%
vs 8.5%). No substantial sex or urban—rural difference was
observed in the prevalence of reduced kidney function.

The prevalence of reduced kidney function varied
greatly by geographical regions. The prevalence esti-
mates ranged over fourfold from 4.3% in the Northwest
to 17.7% in the East (figure 2). Regional disparities in
the prevalence of reduced kidney function persisted after
adjustment of age. The age-adjusted prevalence estimates
ranged from 2.8% in the Northwest to 12.4% in the East
(online supplemental supporting information 2).**

In the multivariable linear regression model, 10 vari-
ables that were significantly associated with kidney func-
tion were retained (table 2). The mean eGFR for persons
aged 65-69, 70-74, 75-79 and 80+ years was 5.61, 11.11,
17.43 and 23.82 mL/min per 1.73 m? lower than the
youngest group (60-64 years), respectively (table 2). We
observed educational, rural-urban and regional differ-
ences in kidney function. Persons with BMI higher than
24 kg/m®, chronic diseases (including hypertension,
cardiac disease, stroke and kidney disease) and slow gait
speed had lower eGFR than those without. The full model
has a moderate correlation to reduced kidney function,
and the R” is 0.2473.

Age-adjusted prevalence of chronic conditions (hyper-
tension, stroke and kidney disease) was higher in persons
with reduced kidney function than those without
(table 3). The prevalence of comorbidity (=two condi-
tions) was also significantly higher among persons with
reduced kidney function (58.1%) than those with normal
kidney function (46.5%). Compared with participants
with normal kidney function, those with reduced kidney
function had significantly higher age-adjusted prevalence
of ADL disability (25.2% vs 20.7%) and IADL disability
(33.0% vs 24.0%). In addition, persons with reduced
kidney function had higher rate of slow gait speed (21.0%
vs 16.2%) than those with normal kidney function.

DISCUSSION

The primary purpose of this study was to understand the
prevalence of reduced kidney function in China by socio-
demographics and geographical region and to examine
health correlates of reduced kidney function. In this
nationally representative sample of community-dwelling
Chinese adults aged 60 years and older, the prevalence
of reduced kidney function was 10.3%, corresponding
to approximately 20 million older adults. Addition-
ally, we showed that sociodemographics, geographical
region, multimorbidity and disability were associated with
reduced kidney function.

Although our results of the prevalence of reduced
kidney function were not directly comparable with
that of most previous studies because of the difference
in eGFR estimation method and age range of partic-
ipants, in line with previous investigations, we found
that age," 27 self-reported hypertension'® # *° *® and
geographical region'? *® were most significant factors of
reduced kidney function. In addition, consistent with
previous studies from China, our study found that living
in urban, less educated, not married, cardiac disease,
stroke and kidney disease were associated with a higher
prevalence of reduced kidney function.' *** It is worth-
while to mention that the association between BMI
228.0kg/m? and reduced kidney function was of statis-
tical and substantive significance, which was in line with
previous studies suggesting overweight and obesity were
significantly associated with baseline CKD and incident
CKD.* * The unadjusted prevalence of reduced kidney
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Table 2 Risk factors for eGFR (modelled continuously)

eGFR, mL/min per 1.73 m?

B (95% CI) P value
Age (years)
60-64 Ref. Ref.
65-69 -5.61 (-6.53 to —4.69) <0.001
70-74 -11.11 (-12.20 to -10.03) <0.001
75-79 -17.43 (-18.79 to —16.06) <0.001
80+ -23.82 (-25.54 to -22.09) <0.001
Urban versus rural —-1.09 (-1.89 to -0.29) 0.007
High school education versus others 1.74 (0.27 to0 3.22) 0.021
Body mass index (kg/m?)
<24 Ref. Ref.
24-28 -1.95 (-2.81 to —1.09) <0.001
>28 -3.61 (-4.92 to -2.30) <0.001
District
East, Southwest or Southeast Ref. Ref.
Northwest 2.90 (1.43 to 4.37) <0.001
Northern 3.34 (2.01 to 4.67) <0.001
South Central —-1.85 (-3.15 to —0.56) 0.005
Central 3.87 (2.84 t0 4.90) <0.001
South —4.38 (-5.95 to —2.80) <0.001
Northeast 2.24 (0.76 t0 3.72) 0.003
Self-reported diseases
Hypertension -3.61 (-4.42 to -2.79) <0.001
Cardiac disease -1.90 (-2.93 to —0.86) <0.001
Stroke -3.75 (-6.35 to —1.15) 0.005
Kidney disease -3.88 (-5.62 to —2.13) <0.001
Slow gait speed” -2.23 (-8.27 to -1.20) <0.001
Observations 6273
R2 0.2473

*We used the lowest quintile of the sample distribution as a cut-point to classify slow walkers (<0.60 m/s) and non-slow walkers.

eGFR, estimated glomerular filtration rate.

function varied widely across geographical regions.
After adjustment for age, the prevalence declined in all
regions except the Northeast, where the mean age was
lowest (67.9 for the Northeast vs 68.6 for the nation), but
regional disparities remained large, with more than four
times the proportion of older adults with reduced kidney
function in the East as in the Northwest. After multivar-
iate adjustment, the East ceased to be the region with
the highest prevalence of reduced kidney. Medical prac-
tices such as a more aggressive approach towards dialysis
might explain the geographical variation as suggested by
Couchoud et al.’ However, further studies are required
to define causality. In line with previous studies, lower
education levels were associated with lower kidney func-
tion.'* Better education could enable individuals to
access better healthcare interventions, thus helping to

improve kidney function. The results of this paper might
support that hypertension, stroke and cardiac disease
are risk factors for the development of CKD; however,
the potential cause—effect associations could be in the
opposite direction. Hypertension is widely known as one
of the underlying causes of CKD, and it is possible that
hypertension causes damage to the intrarenal vascula-
ture, promoting intimal and medial thickening, renal
ischaemia and glornerulosclerosis.32 33 Nevertheless,
evidence also suggested that early kidney damage might
precede the development of hypertension, leading to a
vicious circle of kidney injury and hypertension.*® Stroke
is both a cause and an effect of CKD: kidney disease
may increase the risk of stroke,”* while drugs used to
treat stroke such as mannitol might also cause kidney
damage.® Also, there are up to five complex interactions
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Table 3 Age-adjusted prevalence of chronic conditions, geriatric syndromes and functional ability by kidney function

Total prevalence for

Age-adjusted prevalence in each kidney

function status (%)

(eGFR, 60 mL/min per 1.73m?

<60 (95% CI)

>60 (95% ClI)

each condition (%) n=630 n=6076 P value
Self-reported diseases
Hypertension 41.3 (39.4 t0 43.1) 54.2 (49.1 to 59.4) 39.8 (37.8 t0 41.8) <0.001
Diabetes 11.5(10.2 to 12.7) 14.3 (10.8 to 17.9) 11.1 (9.9 to 12.4) 0.065
Cancer 1.3(0.9t01.7) 1.5(0.2t0 2.8) 1.3(0.8t0 1.8) 0.788
Cardiac disease 19.3 (17.9 to 20.7) 22.1 (18.0 to 26.2) 19.0 (17.5 to 20.5) 0.146
Stroke 3.6 (2.9t0 4.4) 6.7 (3.9 t0 9.6) 3.3(2.5t04.1) 0.005
Lung disease 14.8 (13.4 to 16.1) 14.9 (11.6 to 18.2) 14.8 (13.3 t0 16.2) 0.926
Liver disease 4.8 (3.51t06.1) 4.2 (2.1106.3) 4.9 (3.4 10 6.3) 0.617
Kidney disease 7.7 (6.6 to 8.8) 12.7 (8.8 to 16.5) 7.1 (56.910 8.4) 0.004
Stomach disease 24.3 (22.6 to 26.0) 22.3 (18.2 to 26.4) 24.5 (22.7 t0 26.3) 0.338
Arthritis 37.4 (35.5 t0 39.2) 35.1 (30.4 to 39.7) 37.6 (35.7 to 39.6) 0.320
Having >2 diseases 47.7 (45.8 to 49.6) 58.1 (52.9 to0 63.2) 46.5 (44.5 to 48.6) <0.001
Falls in previous years 18.5 (17.2 to 19.8) 19.7 (16.0 to 23.4) 18.4 (17.0 to 19.7) 0.493
Depression 24.6 (23.1 to 26.1) 26.0 (21.6 to 30.4) 24.4 (22.8 to 26.0) 0.505
ADL disability 21.1 (19.8 to 22.5) 25.2 (21.1 10 29.3) 20.7 (19.2 to 22.1) 0.032
IADL disability 24.9 (23.2 10 26.5) 33.0 (28.3 10 37.7) 24.0 (22.2 10 25.7) <0.001
Lower extremity functional limitation 59.9 (58.1 to 61.8) 63.5 (58.3 to 68.6) 59.5 (57.6 to 61.5) 0.160
Upper extremity functional limitation 23.3 (21.8 t0 24.8) 25.7 (21.4 10 30.0) 23.0 (21.4 10 24.6) 0.233
Slow gait speed* 16.7 (15.4 to 18.0) 21.0 (17.1 to 25.0) 16.2 (14.9to 17.5) 0.010
Weak grip strengtht 9.7 (8.4 t0 10.9) 11.1 (8.3 t0 13.9) 9.5 (8.21t0 10.8) 0.214
Poor self-rated memory 34.4 (32.5 to 36.2) 36.2 (31.2 t0 41.2) 34.2 (32.2 to 36.1) 0.444

Prevalence and mean estimates were weighted using blood weight with household and individual response adjustment provided in the
CHARLS. Age-adjusted prevalence was estimated at the overall median age (60 years).

*We used the lowest quintile of the sample distribution as a cut-point to classify slow walkers (<0.60 m/s) and non-slow walkers.

TGrip strength was defined as the maximum handgrip strength of either hand. Grip strength <16kg for women and <26 kg for men was

classified as ‘weak’.

ADL, activity of daily living; CHARLS, China Health and Retirement Longitudinal Study; eGFR, estimated glomerular filtration rate; IADL,

instrumental ADL.

between the kidneys and the heart, which are known as
the cardiorenal syndrome.”

Our study has several strengths. First, this study updated
the prevalence of CKD among older Chinese people
using a nationally representative sample. Second, instead
of using traditional estimating equations based on serum
creatinine alone, we used an equation based on the
combination of serum creatinine and serum cystatin C,
potentially increasing the accuracy of the estimate. Esti-
mates of GFR (eGFR) with an equation based on serum
creatinine level are routinely used because measuring the
urinary clearance of exogenous markers such as inulin, a
gold standard filtration marker, is not feasible in routine
clinical practice.11 However, GFR estimates based on
serum creatinine are imprecise, potentially resulting in
overdiagnosis of CKD."” To improve the precision, Inker
et al developed an estimating equation based on the

combination of serum creatinine and serum cystatin C
in 2012, which was used in the present study, and found
it more accurate than equations that used either marker
alone, with 13.0% and 18.3% lower IQR for the bias than
equations based on serum creatinine alone and serum
cystatin C alone, respectively.”’ We acknowledge several
limitations. First, we did not include albuminuria to
identify reduced kidney function because this informa-
tion was not available. As a result, the actual prevalence
of reduced kidney function in China is probably higher
than reported here. We found that 10.3% of the older
adults had reduced kidney function, but they might be
healthy. We could not be confident about the real preva-
lence of CKD in the studied population without knowing
what proportion of these <60mL/min/1.73 m* subjects
also had abnormal urine sediment or had albuminuria/
proteinuria. Furthermore, markers used to estimate GFR
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were measured only once. Finally, much of the variation
of eGFR is not explained by the factors considered in the
present study. Older adults are a highly heterogeneous
group and variability in their health status is likely to be
multidimensional. Future research is needed to identify
novel risk factors for kidney function among this group.

The high prevalence of reduced kidney function indi-
cated that CKD has become an important public health
problem. Additionally, the substantial difference between
geographical regions after multivariable adjustment
suggested that more efforts should be paid to improve
the kidney function of older adults living in the South
and South Central parts of China. Moreover, given the
fact that treatments are likely to be more effective if
performed earlier in the conservative phase of CKD™
and the low awareness of CKD among older people in
China,” kidney function screening should be performed,
especially in patients with hypertension, cardiac disease
and who had a stroke.
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