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Abstract

Background: In China, both population aging and kidney damage has become emerging public health challenges.
Despite the number of elders is huge, data on kidney damage in this population are scarce. The present study
aimed to describe the prevalence of kidney damage among older adults in Wuhan, China.

Methods: To describe the prevalence of kidney damage among Chinese elderly, the health screening data of 350,
881 adults older than 65 years in Wuhan, China were collected and analyzed. Kidney damage was defined as eGFR
less than 60 mL/min per 1·73 m2 or the presence of proteinuria. Decreased renal function was defined as an eGFR
< 60 mL/min/1.73 m2. Proteinuria was defined as urine protein ≥1+ and without urine WBC or nitrite positive. The
associated risk factors of eGFR decline and kidney damage were analyzed by multivariate logistic regression.

Results: The age-standardized prevalence of kidney damage, decreased renal function and proteinuria was 17.2,
13.5 and 5.3%. Among the patients, up to 74.4% was stage 3. The prevalence of kidney damage and eGFR decline
were higher in suburbs than in urban (18.3% vs 16.0 and 14.6% vs 12.4%). Factors independently associated with
kidney damage were age, female, BMI, abdominal circumference, hypertension, diabetes, stroke and coronary heart
disease.

Conclusions: Kidney damage has become an important public health problem in Chinese elderly. More attention
should be paid to elderly lived in suburbs or rural area in our further work.
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Background
Population aging is an emerging worldwide public health
challenge in the twenty-first century, which is especially
prominent in low- and middle-income countries [1]. It is
estimated that over 1.5 billion individuals worldwide will
be 65 years or older by 2050 [1]. China is the world’s
most populous country and the largest developing coun-
try, in which population aging is particularly serious.
China only used 18 years (1981–1999) to enter the aging
society and the rate of aging is accelerating. According
to the sixth national census in 2010, 118.8 million

Chinese were 65 years or older, accounting for 8.87% of
the total Chinese population. The proportion rose 1.91
points than 10 years ago and was expected increase to
16.23% of the population in 2030 [2].
Aging is associated with an increased prevalence of

chronic diseases, such as diabetes, hypertension, heart
disease and stroke. Patients with these chronic diseases
suffer from chronic kidney disease (CKD) risk multiplier.
Except that, age is an independent risk factor of CKD
[3]. In developing countries, CKD is highly prevalent [4].
Evidently, CKD, as a major global public health problem
over the last decade, is especially prevalent in the elderly
population in developing countries [5]. The costs of care
at the elderly patients with CKD were huge [6].
Delayed diagnosis of CKD in the elderly potentially

lead to further damage and increase the risk of death or
disability [7]. Early identification and treatment of older
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individuals with CKD are needed worldwide [7]. The in-
cidence of acute kidney injury (AKI) is also higher in
older CKD than in young people [8]. In China, despite
the number of elders is huge, data on kidney damage
(whether CKD or AKI) in this population are scarce. To
our knowledge, there was no large-scale population-
based studies described the prevalence of kidney damage
in Chinese older adults. The present study aimed to de-
scribe the prevalence of kidney damage among older
adults in Wuhan, China.

Methods
Setting and participants
The design of this study was a population-based study of
kidney damage among individuals older than 65 years in
Wuhan, China. Wuhan consists of 17 districts and has 854,
833 elderly. Under a scheme launched by Wuhan municipal
government, Wuhan Center for Disease Control and
Prevention provided health screening for 372,990 older
adults in 11 urban districts and 6 suburban districts from
May 2012 to March 2013. The participants were voluntary
and informed consent. The health screening included
health status questionnaire (eg, age, sex, education, health
history, smoking and alcohol consumption), blood pressure,
height, weight, waist circumference and core laboratory
tests, containing blood tests, urinalysis, liver function,
kidney function, fasting plasma glucose (FPG), blood lipids,
abdominal B ultrasound, ECG and chest X-ray. All blood
and urine samples were analyzed at the central laboratory,
which successfully completed a standardization and certifi-
cation program. The individuals with abnormal physical or
laboratory tests at screening were recommended to the
related departments to review and treat in the general
hospital.

Screening protocol and assessment criteria
Proteinuria
Urinary protein was measured from a fresh morning
spot urine sample with the Automatic Urine Analyzer
(Roche Diagnostics, Germany). The result was reported
as negative, trace, +, ++, +++ or ++++. Proteinuria was
defined as urine protein ≥1+ and without urine WBC or
nitrite positive.

eGFR
To measure the estimated glomerular filtration rate
(eGFR), blood was collected by venepuncture after an
overnight fast of at least 10 h. Serum creatinine was
measured with Jaffe’s kinetic. The Modification of Diet
in Renal Disease (MDRD) equation for Chinese CKD
patients was used to calculate the eGFR [9].
eGFR (mL/min/1.73 m2) = 175 × Scr(mg/dL)-1.24 ×

age(year)-0.179[female× 0.79].

Decreased renal function was defined as an eGFR < 60
mL/min/1.73 m2. Kidney damage was defined as eGFR
less than 60mL/min per 1·73 m2 or the presence of pro-
teinuria. Renal function was classified based on eGFR as
follows: G1 (eGFR≥90 ml/min/1.73 m2), G2 (eGFR, 60–
89ml/min/1.73 m2),G3(eGFR, 30–59ml/min/1.73 m2),
G4 (eGFR,15–29ml/min/1.73 m2), G5 (eGFR< 15ml/
min/1.73 m2).

Hypertension
All participants were measured the blood pressure by a
mercury sphygmomanometer after quiet rest for at least
15 min. Systolic blood pressure (BP) ≥ 140 mmHg or dia-
stolic BP ≥ 90mmHg for two times, or with a history of
hypertension and use of antihypertensive medication
was defined as hypertension.

Diabetes
The fasting plasma glucose≥7 mmol/L, and/or 2-h post-
prandial plasma glucose≥11.1 mmol/L, or with the his-
tory of diabetes was defined as diabetes.

Hyperlipidemia
Hyperlipidemia was defined as total cholesterol≥6.22
mmol/L and (or) triglycerides ≥2.26 mmol/L.

Obesity
Obesity was defined as body mass index (BMI) > 28, and
central obesity was defined as a waist measurement > 85 cm
for men or > 80 cm for women.

Statistical analysis
Data management and analyses were performed on SAS
software, version 9.13 (SAS Institute, Cary, NC. USA).
Continuous data were presented as mean ± SD. Mean com-
parison was performed by t test. The age-standardized
prevalence of kidney damage, decreased renal function and
proteinuria were calculated using the direct standardization
method. The standardized population is based on the popu-
lation composition of the 6th National Census in 2010. The
data comes from the National Bureau of Statistics of the
People’s Republic of China. The ratio was compared by
Chi-square test. The associated risk factors of eGFR decline
and kidney damage was analyzed by multivariate logistic
regression, and P-value less than 0.05 was taken as the
threshold for statistical significance.

Results
A total of 372,990 elders participated in the examination.
350, 881(94.07%) cases with complete data were in-
cluded for the current study, and the average age was
71.9 ± 5.6 years. 163,454 (46.58%) were male and 187,427
(53.42%) were female. 172,028 (49.03%) lived in urban
districts and 178,853(50.97%) were from suburbs. The
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average age of urban participants was 72.2 ± 5.6 years,
and the participants from suburban areas were 71.6 ±
5.6 years. Table 1 shows the distribution of age and sex
in different districts. In total, 144,377 were 65 to 69
years, accounting for 41.1%. 29.1% of the participants
were 70 to 74 years and 19.5% were 75 to 79 years. 10.3%
were 80 years or older. The clinical characteristics of the
study population are shown in Table 2.

Prevalence of decreased renal function
In urban, 11.7% males and 11.4% females had de-
creased renal function (p = 0.059). In suburbs, the
proportion of eGFR< 60 mL/min/1.73 m2 was 11.0% in
males, which was lower than in females (15.7%) (p =
0.000). In total, 11.4% male participants and 13.5% fe-
male participants had decreased renal function (p =
0.000). The eGFR of 43,949 participants was lower
than 60 mL/min/1.73 m2, accounting for 12.5%. The
proportion of decreased renal function in suburbs
participants was higher than in urban participants
(13.4% versus 11.6%, p = 0.000) (Table 3). To research
the prevalence of renal function decline in different
age groups, the participants were divided into groups
by 5-year ages. The percentages of G3 and G4 were
increased with age both in urban and suburbs (p =
0.000). In urban, 0.2% was G5 in participants aged 80
years or older and in other groups was only 0.1%. In
suburbs, the percentages of G5 had no difference in
various groups. After adjusted for age, 11.8% partici-
pants from urban were G3, which was lower than in
suburbs (14.0%, p = 0.000). There was no difference
of G4 and G5 percentages in urban and suburbs after
adjusted for age. In total, 12.9% of participants was
G3, 0.5% G4 and 0.1% G5 after adjusted for age (p =
0.000). The age-standardized prevalence of decreased
renal function in urban was 12.4%, in suburbs was
14.6 and in total was 13.5%. (Table 4).

Prevalence of proteinuria
In urban, 4, 230 males had proteinuria, accounting for
5.4%, which was higher than in females (4.8%, p = 0.000).
In suburbs, 4539 (5.3%) males and 4629(5.0%) females
had proteinuria (p = 0.000). In all participants, the per-
centage of proteinuria in males was 5.4%, which was
higher than in females (4.9%, p = 0.000). In total, 17,858
(5.1%) participants had proteinuria and the prevalence of
proteinuria in urban and suburbs was the same (Table 5
and Fig. 1). After adjusted for age, the percentage of pro-
teinuria was 5.3% in all participants.
The prevalence of proteinuria was increased with age both

in urban and suburbs. In group of age 70~74 years, 5.2% par-
ticipants from urban had proteinuria, which was higher than
in suburbs (p= 0.000). In other groups, the prevalence of
proteinuria was higher in suburbs than in urban (p= 0.000,
Fig. 2). After adjusted with age, the percentage of proteinuria
in suburbs was 5.4%, which was 5.2% in urban (p= 0.000).

Prevalence of kidney damage
Twelve thousand fifty-seven males from urban had kidney
damage, accounting for 15.4%, which was higher than in
suburbs (14.9%, p = 0.002). The prevalence of kidney dam-
age in females from urban was 14.8%, which was lower
than in suburbs (19.2%, p = 0.000). In total, 15.2% males
and 17.0% females had kidney damage (p = 0.000). The
prevalence of kidney damage in urban was 15.1%, which
was lower than in suburbs (17.1%, p = 0.000) (Table 5 and
Table 6). Fifty-six thousand five hundred forty-three
(16.1%) participants had kidney damage, and the percent-
age was 17.2% after adjusted for age (Table 5).
In the group of older than 80 years, 26.3% participants

from urban had kidney damage, which was 26.0% in sub-
urbs (p = 0.517). But in the groups of ages 65–69 years,
70-74 years and 75-79 years, the kidney damage preva-
lence in urban was lower than in suburbs (p = 0.000). In
total, 11.8% participants ages 65–69 years, 15.7% partici-
pants ages 70–74 years, 20.5% participants ages 75–79

Table 1 Age and sex distribution of study population

Sex Age, n (%) Total

65~ 70~ 75~ 80~

Urban Male 29,454 (37.7) 22,499 (28.8) 17,276 (22.1) 8871 (11.4) 78,100 (45.4)

Female 36,417 (38.8) 27,798 (29.6) 20,170 (21.5) 9543 (10.1) 93,928 (54.6)

Total 65,871 (38.3) 50,297 (29.2) 37,446 (21.8) 18,414 (10.7) 172,028 (49.0)

Suburbs Male 37,399 (43.8) 25,645 (30.0) 15,001 (17.6) 7309 (8.6) 85,354 (47.7)

Female 41,107 (44.0) 26,168 (28.0) 15,845 (16.9) 10,379 (11.1) 93,499 (52.3)

Total 78,506 (43.9) 51,813 (29.0) 30,846 (17.2) 17,688 (9.9) 178,853 (51.0)

Total Male 66,853 (40.9) 48,144 (29.5) 32,277 (19.7) 16,180 (9.9) 163,454 (46.6)

Female 77,524 (41.4) 53,966 (28.8) 36,015 (19.2) 19,922 (10.6) 187,427 (53.4)

Total 144,377 (41.1) 102,110 (29.1) 68,292 (19.5) 36,102 (10.3) 350,881 (100.0)
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years and 26.1% participants ages 80 years or older had
kidney damage (p = 0.000, Fig. 3).
In total, there were 56,543 participants had kidney dam-

age. Among the kidney damage participants, 38,685 (68.4%)
patients had eGFR decline, but without proteinuria; 12,594
(22.3%) patients with proteinuria and normal renal func-
tion; only 5264 (9.3%) patients had both proteinuria and de-
creased renal function. 42,081 (74.4%) was stage 3, 1545
(2.7%) stage 4 and only 323 (0.6%) was stage 5 .

Associated risk factors of eGFR decline and kidney
damage
Age, sex, blood urea nitrogen, serum creatinine, blood
cholesterol, serum triglyceride, fast blood glucose, BMI,

abdominal circumference, history of hypertension, dia-
betes, hyperlipidaemia, obesity, stroke and coronary
heart disease were analyzed by the multivariate logistic
regression and age, female, BMI, abdominal circumfer-
ence, history of hypertension, diabetes, stroke and cor-
onary heart disease were all independently associated
with eGFR decline and kidney damage (Table 7).

Discussion
Although much is known about kidney damage in elderly,
a great deal remains to be researched. To our knowledge,
this study is the first large-scale population-based study to
research the prevalence of kidney damage in Chinese eld-
erly. In this study population, the age-standardized preva-
lence of kidney damage, decreased renal function and
proteinuria was 17.2, 13.5 and 5.3%. Based on these re-
sults, 20.4 million Chinese aged 65 years or older have kid-
ney damage, and 16.0 million have decreased renal
function. Several studies have reported the high preva-
lence of chronic kidney disease in Chinese [3, 10–14].
However, fewer large-scale population-based studies fo-
cused on Chinese elderly [15]. We used the same standard
to define urine protein and low eGFR as used in a large
study from Taiwan, which showed 37.2% participants aged
65 years or older had CKD [10]. It is more than two times
higher than our results. In the United States, the preva-
lence of CKD among older adults ranges from 25.9 to 44%
[16–18]. In Canada, 31 to 35.7% elderly had CKD when
the eGFR was estimated by the MDRD equation [19–22].
In Northern Senegal, the prevalence of CKD in elderly
was 14.3%, which was lower than our results [23].

Table 2 Clinical characteristics of study population

Male Female Total

Systolic blood pressure (mmHg) 134.5 ± 20.4* 135.7 ± 21.0 135.1 ± 20.7

Diastolic blood pressure (mmHg) 80.9 ± 11.3* 79.9 ± 11.1 80.4 ± 11.2

Blood urea nitrogen (mmol/L) 6.1 ± 2.3* 5.7 ± 2.3 5.9 ± 2.3

Serum creatinine (μmol/L) 90.4 ± 26.9* 74.7 ± 23.2 82.0 ± 26.2

Blood cholesterol (mmol/L) 4.7 ± 1.1* 5.1 ± 1.1 4.9 ± 1.1

Serum triglyceride (mmol/L) 1.0 (0.7–1.5) 1.3 (0.9–1.8) 1.2 (0.8–1.7)

Fast blood glucose (mmol/L) 5.5 ± 1.4* 5.5 ± 1.5 5.5 ± 1.5

BMI 23.0 ± 3.3* 23.4 ± 3.6 23.2 ± 3.5

Abdominal circumference (cm) 83.5 ± 8.9* 81.7 ± 9.0 82.5 ± 9.0

Diabetes(n, %) 18,623 (11.5)* 24,923 (13.4) 43,546 (12.5)

Hypertension(n, %) 95,560 (58.9)* 114,831 (61.8) 210,391 (60.5)

Hyperlipidaemia(n, %) 27,361 (16.8)* 51,573 (27.6) 78,934 (22.6)

Obesity(n, %) 11,011 (6.7)* 18,734 (10.0) 29,745 (8.5)

Coronary heart disease(n, %) 11,154 (6.9)* 15,086 (8.1) 26,240 (7.5)

Stroke(n, %) 6377 (3.9)* 6135 (3.3) 12,512 (3.6)

*P < 0.05

Table 3 The percentages of decreased renal function in urban
and suburbs

Sex Grades, n (%) Total

G3 G4 G5

Urban Male 8698 (11.2) 382 (0.5) 77 (0.1) 9157 (11.7)

Female 10,217 (10.9) 419 (0.5) 102 (0.1) 10,738 (11.5)

Total 18,915 (11.0) 801 (0.5) 179 (0.1) 19,895 (11.6)

Suburbs Male 8939 (10.5) 369 (0.4) 63 (0.1) 9371 (11.0)

Female 14,227 (15.2) 375 (0.4) 81 (0.1) 14,683 (15.7) *

Total 23,166 (12.9) 744 (0.4) 144 (0.1) 24,054 (13.4) *

Total Male 17,637 (10.8) 751 (0.5) 140 (0.1) 18,528 (11.4)

Female 24,444 (13.0) 794 (0.4) 183 (0.1) 25,421 (13.5) *

Total 42,081 (12.0) 1545 (0.4) 323 (0.1) 43,949 (12.5)

*P < 0.05
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In this study, we found 15.2% males and 17.0% females
had kidney damage. It suggested that the prevalence of
kidney damage was gender-different and females had a
higher prevalence of kidney damage than males. The
same phenomenon was revealed in some other large
studies [24]. In Canada, Garg et al. reported 27.1% males
and 38.8% females aged ≥65 years had CKD [20];
Hemmelgarn et al. found 32% males and 38.2% females
aged ≥66 years had CKD [21]. In Switzerland, the preva-
lence of CKD in male and female participants older than
65 years was 12.9 and 35.9% when the eGFR was esti-
mated by the MDRD equation [25]. In Australian aged
65 years or older, 51.8% males and 57.2% females had
CKD when the eGFR was estimated with CG equation
[26]. The researchers from Japan and Iceland also found
the females elderly had a higher prevalence of CKD than
males [27, 28], but the results of study from Italy was
converse [29]. The mechanism of gender-different preva-
lence of CKD is still unclear, which may be associated
with the difference between females and males in glom-
erular structure, glomerular haemodynamics, and the
hormone metabolism [30].
Our results revealed the prevalence of decreased renal

function, proteinuria increased in parallel with age,

which was consistent with the results from Australia
[26]. The studies from SardiNIA [31], Canada [20], USA
[32], Italy [29], Norway [33] and Iceland [27] also re-
ported that the prevalence of CKD was rising with in-
creasing age.
Among the kidney damage participants, proteinuric

kidney damage only accounted for 22.3%, but up to
74.4% patients was stage 3. In Canada elderly, the per-
centage of CKD stage 3 was higher than CKD stage 4–5
in any age groups (by 5-years) and in any sex [20]. In
Australia, up to 53.1% participants aged 65 years or older
was CKD stage 3, but only 1.7% elderly had eGFR< 30
mL/min/1.73 m2 [26]. It suggested that the elderly with
CKD mostly are CKD stage 3. Whether these patients’
renal function is persistently stable or rapid progress re-
quires further observation. Focusing attention on elderly
people with CKD stage 3 may prove to be a more cost-
effective approach to preventing ESRD in elderly, al-
though further work is required to confirm this hypoth-
esis [34].
The data from the current study suggest that the

prevalence of proteinuria in urban and suburbs residents
was the same, but the prevalence of decreased renal
function in suburbs residents was higher than in urban

Table 4 The percentages of renal function decline in different age groups

Crude, n (%) Adjusted(95%CI)

65~ 70~ 75~ 80~

Urban

G3 4247 (6.5) 5266 (10.5) 5508 (14.7) 3894 (21.2) 11.8 (11.7–11.9)

G4 154 (0.2) 203 (0.4) 213 (0.6) 231 (1.3) 0.5 (0.48–0.52)

G5 52 (0.1) 54 (0.1) 42 (0.1) 31 (0.2) 0.1 (0.09–0.11)

Suburbs

G3 7631 (9.7) 6564 (12.7) 5294 (17.2) 3677 (20.8) 14.0 (13.9–14.1) *

G4 196 (0.3) 211 (0.4) 182 (0.6) 155 (0.9) 0.5 (0.48–0.52)

G5 50 (0.1) 44 (0.1) 30 (0.1) 20 (0.1) 0.1 (0.09–0.11)

Total

G3 11,878 (8.2) 11,830 (11.6) 10,802 (15.8) 7571 (21.0) 12.9 (12.8–13.0) *

G4 350 (0.2) 414 (0.4) 395 (0.6) 386 (1.1) 0.5 (0.48–0.52)

G5 102 (0.1) 98 (0.1) 72 (0.1) 51 (0.1) 0.1 (0.09–0.11)

*P < 0.05

Table 5 Prevalence of decreased renal function, proteinuria and kidney damage

eGFR< 60mL/min/1.73 m2 Proteinuria Kidney damage

Total
(n)

Positive
(n)

Prevalence
(%)

Total
(n)

Positive
(n)

Prevalence
(%)

Total
(n)

Positive
(n)

Prevalence
(%)

Urban 172,088 19,895 11.6 172,088 8690 5.1 172,088 25,933 15.1

Suburbs 178,853 24,054 13.4* 178,853 9168 5.1 178,853 30,610 17.1*

Total 350,881 43,949 12.5 350,881 17,858 5.1 350,881 56,543 16.1

*P < 0.05
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residents. The prevalence of kidney damage in suburbs
residents was higher than in urban residents in any age
groups. Zhang LX et al. reported that more rural resi-
dents had CKD than urban residents in Chinese general
population (average age 49.6 ± 15.2 years) [3]. The result
was consistent with ours. But in their study, fewer rural
residents had eGFR decline than urban residents, but
more had albuminuria [3]. It may because their partici-
pants were younger than ours and the prevalence of
eGFR decline was obviously lower than albuminuria
(1.7% vs. 9.4%) [3]. In China, suburbs and rural residents
are more to farm for a living. They often come into con-
tact with pesticides at work or in life. Some study has re-
ported that phosphate fertilizer is a main source of
arsenic in areas affected with chronic kidney disease of
unknown etiology in Sri Lanka [35]. Except that, for sub-
urbs and rural residents, Medicare amount paid by the
government is lower than urban residents. Therefore,

fewer suburbs and rural residents can have health care
examination every year. Then, the diseases without spe-
cial clinical symptoms, such as CKD, always are discov-
ered late. To treat the end-stage renal disease, the
expense will be much higher than treating early kidney
disease. The government and population will bear a
heavier financial burden, which will result in a vicious
cycle in suburbs and rural areas [6]. It suggests that fo-
cusing attention on elderly suburbs and rural residents
may reduce the cost of kidney diseases effectively.

Strengths and limitations of the study
The present study is the first large-scale population-
based study to research the prevalence of kidney damage
in Chinese elderly. But it had several limitations. First,
uric protein was only detected by dipstick urinalysis,
which has less favorable diagnostic properties than urine
albumin-creatinine ratio (ACR) for the assessment of

Fig. 1 Prevalence of proteinuria by sex in different districts

Fig. 2 Prevalence of proteinuria by 5-year age groups in different districts
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proteinuria [36]. To research the relationship between
kidney function, proteinuria and adverse outcomes,
Hemmelgarn BR et al. assessed proteinuria by urine dip-
stick or ACR. Their results suggested that dipstick urin-
alysis can provide reliable prognostic information and
the magnitude of excess risk observed with heavy pro-
teinuria appeared similar whether assessed by dipstick or
by ACR [37]. The research showed that both sensitivity
and specificity of dipstick proteinuria were > 80% in
older patients. Dongmin Lim et al. suggested that urine
dipstick test can be used for screening in older outpa-
tients with ACR ≥300 mg/g. However, they cannot rec-
ommend the test as a screening tool with ACR ≥30mg/g
as the reference owing to its low sensitivity [38]. Except
that, ACR is much more expensive than dipstick urinaly-
sis. The researchers from the USA which followed up
the costs in a cohort of patients older than 50 years, the
results showed that targeted annual microalbuminuria
screening, relative to no screening, cost effective only in
people with diabetes, hypertension, or both [39]. Second,
the eGFR decline is associated with the age, the eGFR
decline in elderly whether correlated with the diseases

progress is needed to further research. Third, eGFR was
not directly measured in the study population. We only
used the simplified Chinese MDRD Study equation to
estimate eGFR, which may over- or underestimate the
actual eGFR in the elderly. A study from German re-
ported that the prevalence of CKD in the elderly was
very variable based on the used estimating equation,
which showed that prevalence of CKD (eGFR < 60mL/
min/1.73 m2) was 34.3% by MDRD, 33.0% by CKD-EPI,
and 14.6% by the CysC-based eGFR [19]. Further study
will be needed to explore an equation which is more
suitable for estimating eGFR of Chinese elderly. Fourth,
this article is not a cross-sectional survey. The partici-
pants based on voluntary consent, which may select less
healthy people, such as hypertension or diabetes. In
2010, The 3rd Chronic Non-communicable Disease &
Risk Factor Surveillance in China was conducted in 31
provinces and Xinjiang Production & Construction Corps,
which showed the prevalence of hypertension and diabetes
in Chinese adults aged > = 60 years were 66.9 and 19.6%
[40]. In our participants, they were 60.5 and 12.5%. So we
think the selection bias can be rule out.

Table 6 Prevalence of kidney damage by sex in different districts

Crude, n (%) Adjusted for age
(%)(95%CI)Male Female Total

Urban 12,057 (15.4) * 13,876 (14.8) 25,933 (15.1) 16.0 (15.9–16.1)

Suburbs 12,708 (14.9) 17,902 (19.2) * 30,610 (17.1) * 18.3 (18.2–18.4) *

Total 24,765 (15.2) 31,778 (17.0) * 56,543 (16.1) 17.2 (17.1–17.3)

*P < 0.05

Fig. 3 Prevalence of kidney damage by 5-year age groups in elders
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Conclusions
Our results show that kidney damage has become an
important public health problem in Chinese elderly.
Among the older patients, stage 3 is prominent and spe-
cial attention should be paid to which in our further
work. We also found that decreased renal function in
suburbs residents was higher than in urban residents,
improve the income and medicare amount of which in
future may alleviate the social financial burden
effectively.
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