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Dipstick Urine Protein, as a Predictor of Cardiovascular Mortality in Korean Men:
Korea Medical Insurance Corporation Study

Kyoungsoo Ha, Hyeon Chang Kim, Dae Ryong Kang, Chung Mo Nam, Song Vogue Ahn, Il Suh

Department of Preventive Medicine, Yonsei University College of Medicine

Objectives : This study was to investigate if the dipstick
proteinuria can predict cardiovascular mortality in a
population of Korean men.

Methods : We measured urine protein and other
cardiovascular risk factors in 100059 Korean men, aged
between 35-59 years in 1990 and 1992. Levels of
proteinuria measured by dipstick method were trace or
less, 14, 2+, and 3+ or greater. The primary outcomes were
deaths from all causes, cardiovascular disease, cancer,
and others in a 12 year follow-up from 1993 to 2004.

Results : The multivariate-adjusted relative risks (95%
Cl) for cardiovascular death according to the level of
proteinuria (1+, 2+, 3+ and more) in 1990 examination were
2.18 (1.36-3.48), 2.55 (1.37-4.78), and 4.57 (2.16-9.66)
respectively. The corresponding relative risks according to
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the level of proteinuria in 1992 examination were 2.49
(1.71-3.64), 2.64 (1.53-4.58), and 2.78 (1.15-6.73). The
relative risks for cardiovascular death of men with
proteinuria (1+ or greater) once and twice among the
examinations were 2.18 (1.63-2.92) and 3.75 (2.27-6.18),
compared with men without proteinuria in 1990 and 1992
examinations.

Conclusions : Our results showed that dipstick
proteinuria is associated with cardiovascular mortality in
Korean men. Dipstick proteinuria could be a predictor for
cardiovascular mortality.
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Introduction

Proteinuria is a consequence of altered
glomerular capillary membrane permeability,
prevalent in diabetes [1-9]. Some studies
suggested that proteinuria is a risk factor for
cardiovascular and all cause mortality [1-5,9].
There have been many studies reporting the
strong association between proteinuria and
cardiovascular mortality in people with or
without diabetes [10-13]. However, the
association between proteinuria and
cardiovascular mortality in general population
is not fully investigated especially in Asian
countries. Although, there are some studies on
factors other than conventional cardiovascular
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risk factors in Korea [14,15], studies about the
association between proteinuria and mortality
from cardiovascular disease are limited. Thus
we investigated whether proteinuria could be a
predictor for cardiovascular mortality in
Korean men with a cohort study.

Methods
L Study Subjects

The Korea Medical Insurance Corporation
(KMIC) Study is a population-based cohort
study of 183,614 persons (115,682 men and
67,932 women, aged 35-59 years) designed to
assess risk factors for cardiovascular diseases.
KMIC covered civil servants, private school
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teachers, and their dependents. All insured
workers were required to participate in biennial
health examinations performed by KMIC. In
1990 and 1992, 94.5% and 94.4%, respectively,
completed the biennial examinations. The
cohort in the KMIC study is a random sample
of 115,682 men and 67,932 women, aged 35 to
59 years. Detailed characteristics of this cohort
have been previously reported [16,17]. We
restricted our analyses to men because the
number of deaths in women was not enough to
be investigated in relation to proteinuria. Of the
115,682 men, we excluded 15623 (13.5%) with
incomplete data on baseline proteinuria or any
of the risk factors for mortality studied (blood
pressure, serum cholesterol concentration,
fasting blood glucose concentration, weight,
height, and smoking status) or reporting one or
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more previous disease, resulting in a final
sample size of 100,059.

II. Data Collection

Detailed methods in data collection were
previously reported [16,17]. Baseline
information was obtained from the health
examinations in 1990 and 1992, and averages
of the 2 measurements were used. The
participants’ weight, height, and blood
pressure were measured at each examination.
Systolic and diastolic blood pressure was
measured in the seated position with a mercury
sphygmomanometer or automatic manometer.
Fasting blood specimens were analyzed at each
hospital for total cholesterol, and glucose level.

Urine protein was determined by the results
of a single urine dipstick semiquantitative
analysis (N-Multistix; Ames Division of Miles
Laboratory Inc, Elkhart, Ind). The results of the
urine test were based on a color scale that
quantified proteinuria as absent, trace, 1+, 2+,
3+, and 4+. Dipstick results of 1+ and 2+
corresponded to protein concentrations of
about 300 and 1,000 mg/L, respectively
[2,3,9,17-19]. Reported specificity was 97.4 %
and sensitivity was 46.0%. Rates of false
positive findings were small (2.6%), whereas
higher rates of false negative findings were
present [17-19]. Each hospital that participated
in the health assessment followed the internal
and external quality control procedures
stipulated by the Korean Society of Quality
Control in Clinical Pathology [20]. In this
study, proteinuria was categorized in two ways.
Levels of proteinuria were categorized as trace
or less, 1+, 2+, 3+ or greater in 1990 and 1992
examination respectively. To examine the
association between the persistency of
proteinuria and mortality, proteinuria was
redefined as 1+ or greater [2,3,17].

We ascertained fatal outcomes from death
certification data. The follow-up period was the
12 years from 1993 to 2004. The primary
outcomes were deaths from (1) all causes, (2)
cardiovascular disease (ICD10: 100-99), (3)
cancer (ICD10: C00-97), and (4) others.
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Table 1. Baseline characteristics by the presence of proteinuria’ in 1990, 1992 examinations

Proteinuria’ in 1990 and 1992 (No. of men)

Total

Characteristics Never  Oncein1990 Oncein1%92  Both aogsy PV
(98.355) 870) (573) (261)
Age, (year) 448+ 67 462+ 65 460+ 65 456+ 65 448+ 67 <0001
Body mass index, (kg/m?) B4+ 24 45+ 28 241+ 28 245+ 25 235+ 24 <0001
Total serum cholesterol, (mg/dL) 193.6+326 2049+393 2050+402 21224332 19404328 <0001
Fasting seum glucose, (mg/dL) ~ 920+177 1012277 10133317 10444334  922+182 <0001
Systolic blood pressure, (mmHg)  1250+137 1336179 1332167 13661195 12524139 <0001
Diastolic blood pressure, (nmHg) 818+ 94  87.6+117 872+111 894+124 820+ 95 <0001
Alcohol intake
>50g/day 9M0( 92) 107(123)  T0(122)  25(96) 9242(92) 0001
<S0g/day 89315(908) 763(87.7)  503(878)  236(904) 90817(908)
Smoking status
Non- smoker 19813213)  188(227)  110Q203)  95(236) 20480(13) 052t
Ex-smoker 19164(206) 185(223) 107(197)  87(216) 19,809 (206)
Current smoker S3929(58.1)  455(550)  326(600) 221(548) 55,693 (38.1)
Data are presented as mean +SD or No.(%).
*Defined as 1+ or greater of dipstick finding.
Table 2. Mortality according to proteinuria level in 1990
] Multivariate-adjusted
Level o proteinuria C&fgffi:ih No.of Ageadjusted  Multivariate-adjusted  RR (95%CI) in men of
deathlbycause) death RR (95%CI) RR (95%CIy fasting serum
glucose<126mg/dL
-ortrace (N=99225) All cause 6,106 1.00 1.00 100
1+ (N= 509) (6226) 65 200(1.57- 2.56) 173 (135222 1.83(1.39-242)
2+ (N= 254) 4 294219- 396) 249(183-337) 277 (1963.93)
3+ork (N=  71) 11 228(126- 4.11) 1.78(0.96-331) 144 (065-321)
- or trace (N=99225) Cardiovascular 1,134 1.00 1.00 100
1+ (N= 509) discase 19 313(199- 493) 2.18(1.36-348) 249 (1.51-4.08)
24 (N= 254) (1,170) 10 3600193 671) 2.55(1374.78) 2.50(1.19-527)
3rord (N=  71) 7 166(36416.10) 457 (2.169.66) 333(124-894)
-ortrace (N=99225) Cancer 2,836 1.00 1.00 100
1+ (N='509) (2.869) 16 1.07 (066- 1.75) 1.11(068-182) 1.15(068-195)
% (N= 254) 14 205(121- 346) 215(127-3.64) 2.26/(1.254.09)
3rord+ N=  71) 3 134 (043- 4.14) 100 (0.254.00) 0.63 (0.09-4.45)
-ortrace (N=99225) Others 2137 1.00 100 1.00
1+ (N= 500) (2.188) 30 2630184 378) 2.16(1.48-3.14) 2.29(149-3.52)
2+ (N= 254) 20 377242585 278 (1.75-443) 3.56 (2.10-6.03)
3+ord+ (N=  71) 1 060 (0.08- 4.25) 0.50 (0.07-3.52) 0.73(0.10-5.22)

* Adjusted for age, smoking status, amount of alcohol intake, body mass index, blood pressure*, fasting serum glucose, and

total serum cholesterol levels® as defined below.

t The reference category of blood pressure is normal (systolic blood pressure(SBP)<120mmHg and diastolic blood pressure<
80mmHg). Other categories were pre-hypertension (SBP 120-139mmHg or DBP 80-89), stage 1 hypertension (SBP 140-
159mmHg or DBP 90-99mmHg), and stage 2 hypertension (SBP> 160 mmHg and DBP > 100mmHg).

t The reference category of fasting serum glucose is a fasting serum glucose level <100mg/dL. Other categories were fasting
serum glucose 100-125 mg/dL and fasting serum glucose > 126mg/dL.

§ The reference category of total serum cholesterol is desirable (serum cholesterol level <200mg/dL). Other categories were

borderline high (total serum cholesterol level 200-239mg/dL) and high (total serum cholesterol level >240mg/dL).

III. Statistical Analysis

Body mass index was calculated as weight
divided by height squared (kg/m®) and was
classified into quartiles. Blood pressure was
classified into 4 categories: normal
(systolic/diastolic <120/80 mmHg), prehypert-
ension (120 to 139/80 to 89 mmHg), and
hypertension stages 1 (140 to 159/90 to 99
mmHg), and stage 2 (=160/=100 mmHg).
When systolic and diastolic blood pressures fell
into different categories, the higher category

was selected [21]. The categories for fasting
glucose concentration were <100.0, 100.0-
<1260, and >126.0 mg/dL. The categories for
serum cholesterol concentration were <200.0,
200.0-<240.0, and =240.0 mg/dL. Smoking
was classified into 3 categories: current
smokers, ex-smokers, and nonsmokers. Based
on the average daily alcohol intake, participants
were classified into nondrinkers, moderate
drinkers (<50 g/d), and heavy drinkers (=50
g/d). Cox’ s proportional-hazards models were



used to estimate the relative risks of death
according to the level proteinuria, after
adjustments for the aforementioned variables.
To examine the effect of possible underlying
disease, we divided follow-up period into first
and second six years. To investigate the
association between proteinuria and cause of
mortality by the presence of diabetes mellitus,
subjects were divided into two groups with
fasting serum glucose level <126.0 mg/dL and
2 1260 mg/dL.

Results

The number of men according to the level of
proteinuria (1+, 2+, 3+ or greater) was 509,
254, and 71 in 1990 examination and 713, 323,
and 95 in 1992 examination, The number of
men detected 1+ or greater level of proteinuria
once and twice in two examinations was 1,443
and 261. The mean value of age, body mass
index, total cholesterol, fasting glucose, and
blood pressure all significantly increased
according to the number of times of proteinuria
detected increased. (Table 1)

Over the 12 years of follow up, 6,226 deaths
were reported. Among these, 1,170 (18.8%)
men died from cardiovascular disease and
2869 (46.1%) men died from cancer. The
cardiovascular mortality increased according to
the level of proteinuria in 1990 and 1992
examinations. The multivariated-adjusted
relative risks (RRs) (95% confidence interval)
for cardiovascular disease according to the
level of proteinuria (1+, 2+, 3+ or greater) in
1990 examination were 2.18 (1.36-3.48), 2.55
(1.37-4.78), and 4.57 (2.16-9.66). (Table 2) The
corresponding RRs according to the level of
proteinuria in 1992 examination were 2.49
(1.71-3.64), 2.64 (1.53-4.58), and 2.78 (L.15-
6.73). (Table 3) When men with fasting serum
ghucose > 126.0 mg/dL excluded, sirength and
significance of the association were similar in
each cause of death.

From 1993 to 2004, RRs (95% CI) of 1+ or
greater level of proteinuria detected once and
twice in the 1990 and 1992 examinations were
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Table 3. Mortality according to proteinuria level in 1992

Canse of death Multivariate-adjusied
Level of proteinuria  (No. of otal No. of Age-adjusted Multivariate-adjusted  RR (95%CI)" in men of
death.by canse) RR (95%CI) RR (95%CIy fasting serum
glucose<126mg/dL

-ortrace (N=98928) All cause 6,065 1.00 100 1.00

1+ (N=713) (6,226) 2] 206 (1.68- 2.54) 1.80(1.46-2.22) 1.74(137- 222)
2+ (N=323) 47 232(1.74- 3.09) 207(1.53-279) 204 (145- 2.87)
3+ard+ N= 95) 2 361(2.37- 548) 307200472 353216 577)
-ortrace (N=98928) Cardiovascular 1,124 1.00 1.00 1.00

1+ (N=713) disease 2 336(231- 489 249(1.71-3.64) 275(1.83- 4.14)
2+ N=323) (1,170) 13 3.45(2.00- 5.95) 2.64(1.534.58) 2.56(1.37- 478)
3+ord+ N= 95) 5 4.34(1.80-10.46) 278 (1.15-6.73) 324(1.21- 865)
-ortrace (N=98928) Cancer 2,820 1.00 100 1.00

1+ (N=713) (286%) 2 1.36 (0.94- 1.98) 1.39(0.96-2.02) 1.44(0.96- 2.16)
2% (N=323) 14 1.50 (0.89- 2.54) 1.34(0.74-2.43) 1.17(0.59- 2.35)
+ord+ N= 95) 7 247(1.18- 5.19) 282(1.34-593) 273(1.13- 658)
-ortrace (N=98928) Others 2,122 1.00 1.00 1.00

1+ (N= T713) (2,188) 36 230(1.65- 3.19) 1.84(1.30-2.61) 1.44 (0.90- 2.29)
2+ (N= 323} 20 2.81(1.81- 4.36) 2.54(1.61-4.00) 275 (1.65- 4.58)
J+ordt N= 95) 10 474(255- 882) 354(1.83-6.84) 4.80(2.28-10.11)

* Adjusted for age, smoking status, amounit of alcohol intake, body mass index, blood pressure?, fasting serum glucose*, and
total serum cholesterol levels® as defined below.

t The reference category of blood pressure is normal (systolic blood pressure(SBP)<120mmHg and diastolic blood pressure<
80mmHg). Other categories wete pre-hypertension (SBP 120-139mmHg or DBP 80-89), stage 1 hypertension (SBP 140-
159mmHg or DBP 90-99mmHg), and stage 2 hypertension (SBP > 160 mmHg and DBP > 100mmHg).

+ The reference category of fasting serum glucose is a fasting serum glucose level <100mg/dL. Other categories were fasting
serum ghicose 100-125 mg/dL and fasting serum glucose > 126mgfdL.

3 The reference category of total serum cholesterol is desirable (serum cholesterol level <200mg/dL). Other categories were

borderline high (total serum cholesterol level 200-239mg/dL) and high (total serum cholesterol level >240mg/dL).

Table 4. Mortality by cause according to the number of proteinuria® detected in 1990 and 1992

examinations
‘Multivariate-adjustcd
Protcinuriain ngfgff fﬁh Noof  Agcadiusied  Multivariate-adjusted RR (95%CT)" inmen of
1990 and 1992 deathb cause) death RR (95%CD) RR 95%Cly fasting serum
Y glucose<126mg/dL
Never (N=98,355) All cause 5989 1.00 1.00 1.00
Once (N= 1443) (6226) 193 2.12(1.84-244) 182(1.56-2.11) 199(1.60-2.33)
Both (N= 261) 44 2.84(2.11-3.82) 2.52(1.86-3.40) 2.12(143-3.14)
Never (N=98,335) Cardiovascular 1,104 100 100 100
Once (N= 1443) disease 50 295(222-391) 2.18(1.63-2.92) 241(1.77-3.27)
Both (N= 261) (1,170) 16 5.59(3429.16) 375227-6.18) 367202667
Never (N=98355) Cancer 2,799 1.00 1.00 1.00
Once (N= 1443) (2,869) 58 1.37(1.06-1.78) 132(1.01-1.73) 1.43(1.08-191)
Both (N= 261) 12 1.68(0.95-2.96) 190 (1.08-3.36) 146 (069-3.07)
Never (N=98,355) Others 2,087 1.00 1.00 1.00
Once (N= 1443) (2,188) 85 2.67(2.15-3.32) 2.19(1.74-2.75) 244(1.89-3.15)
Both (N=261) 16 293(1.794.79) 2.34(140-3.90) 1.75(0.83-3.68)
* Defined as 1+ or greater of dipstick finding

* Adjusted for age, smoking status, amount of alcohol intake, body mass index, blood pressure?, fasting serum ghucose, and
total serum cholesterol levels * as defined below.

* The reference category of blood pressure is normal (systolic blood pressure(SBP)<120mmHg and diastolic blood pressure<
80mmHg). Other categories were pre-hypertension (SBP 120-139mmHg or DBP 80-89), stage 1 hypertension (SBP 140-
159mmHg or DBP 90-99mmHg), and stage 2 hypertension (SBP > 160 mmHg and DBP > 100mmHg).

8 The reference category of fasting serum glucose is a fasting serum glucose level <100mg/dL. Other categories were fasting
serum ghicose 100-125 mg/dL. and fasting serum glucose > 126mg/dL.

 The reference category of total serum cholesterol is desirable (serum cholesterol level <200mg/dL). Other categories were
borderline high (total serum cholesterol level 200-239mg/dL) and high (total serum cholesterol level >240mg/dL).

1.82 (1.56-2.11) and 2.52 (1.86-3.40) for all
cause death; 2.18 (1.63-2.92) and 3.75(2.27-
6.18) for cardiovascular death; 1.30 (0.99-1.71)
and 1.87 (1.06-3.31) for cancer death; 2.19
(1.74-2.75) and 2.34 (1.40-3.90) for other

causes. When men with fasting serum glucose
> 126.0 mg/dL excluded, strength and
significance of the association were similar in
each cause of death. (Table 4)

To examine the effect of possible underlying
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Figure 1. Mortality by cause according to the presence of proteinuria® in 1990 and 1992 examinations by the follow-up period.

* Defined as 1+ or greater of dipstick finding

* Adjusted for age, smoking status, amount of alcohol intake, body mass index, blood pressure*, fasting serum glucose ¥, and total serum cholesterol levels - as defined below.

t The reference category of blood pressure is normal (systolic blood pressure(SBP)<120mmHg and diastolic blood pressure< 80mmHg). Other categories were pre-hypertension (SBP 120-
139mmHg or DBP 80-89), stage 1 hypertension (SBP 140-159mmHg or DBP 90-99mmHg), and stage 2 hypertension (SBP > 160 mmHg and DBP > 100mmHg).

$ The reference category of fasting serum glucose is a fasting serum glucose level <100mg/dL. Other categories were fasting serum glucose [00-125 mg/dL and fasting serum glucose >

126mg/dL.

The reference category of total serum cholesterol is desirable (serum cholesterol level <200mg/dL). Other categories were borderline high (total serum cholesterol level 200-239mg/dL) and

high (total serum cholesterol level >240mg/dL).

disease, we divided follow-up period into first
and second six years. There was no significant
difference in cardiovascular mortality between
two periods, whereas there were differences in
the mortality from other causes between two

periods. (Figure 1)

Discussion

L The use of dipstick method in
measuring urine protein

Among various methods measuring urine
protein, dipstick method has been used in some
previous studies, and the proteinuria has been
defined as 1+ or greater [2,3,9,17,20]. The
dipstick method is known to be relatively
insensitive and highly influenced by urine
volume, and it cannot distinguish persistent
proteinuria from transient orthostatic
proteinuria, occurring 4% of men and 7% of
women [3]. For all these limitations, there were
studies reporting that dipstick test showed high
agreement with quantitative methods which are
considered gold standard for measuring the
content of urine protein [2,3,12]. Dipstick

method is also economical and easy method in
measuring urine protein in general population
[2,3,9,17,20,21]. To decrease measurement
errors and chance of misclassification, we used
repeated measured data for this analysis.

II. Proteinuria and cardiovascular
mortality

Our results showed that proteinuria,
measured by dipstick methods, can be a good
predictor for cardiovascular mortality in
general population. Previous studies showed
that proteinuria was associated with
cardiovascular disease because proteinuria was
resulted from destruction of charge barriers of
glomeruli and proteinuria represented
widespread endothelial dysfunction [3-9].
Proteinuria is also reported to be a reflection of
an unmeasured cardiovascular risk factor, such
as homocysteine, fibrinogen, and lipoprotein
levels [3-5,8].

The association of proteinuria and
cardiovascular mortality might be only a result
from confounding effect of other cardiovascular
risk factors. In some previous studies,

proteinuria was associated with hypertension,
diabetes, hypercholesterolemia, older age, and
cigarette smoking [1-5,8,9]. In this study, older
age, high blood pressure, high body mass
index, high glucose concentration, and high
cholesterol concentration was common in men
with proteinuria. Smoking, reported to be
associated with proteinuria in some studies was
not associated with proteinuria in this study.
(Table 1) However, the risk of current smoker
for the cardiovascular mortality was 1.91 (1.62-
2.26) in this study. To reduce confounding
effect, we adjusted possible confounders and it
did not apparently alter the statistical
significance. Although we could not verify the
exact history of antidiabetic medication, there
was no difference of cardiovascular mortality
after excluding men with fasting serum glucose
level =126 mg/dL. Furthermore, we divided
follow-up period into two categories and there
were similarly significant associations between
proteinuria and cardiovascular mortality in the
first and the second half of the follow-up
period.

Among various cardiovascular diseases, the



association was significant in cerebrovascular
disease (RRs (95% CI) of 1+ or greater level of
proteinuria detected once and twice in the 1990
and 1992 examinations were 1.77 (1.11-2.81)
and 3.02 (1.34-6.82)); the corresponding
relative risks of coronary heart disease were
2.34(1.38-3.96), 2.48 (0.37-6.01)

In this study, the strength of association was
similar to other previous studies and the level
of proteinuria was proportional to the
cardiovascular mortality. Also, the association
was stronger than other causes of death. The
strength, the dose response relation, plausible
biological explanation and the consistency with
other studies all supported that proteinuria
could be a good predictor for cardiovascular
mortality.

II. Proteinuria and mortality from
cancer and other disease

The previous studies about the association
between proteinuria and mortality from other
than cardiovascular disease were limited, and
they did not provide clear explanations on the
association [2,3,9,22,24]. The association was
inconsistent in this study.

Cancer is known to be more prevalent in
people with proteinuria than people without
proteinuria [22-24]. In some studies on cancer
patients, mortality was higher in patients with
proteinuria [22,23]. Proteinuria is known to
happen in cancer patients due to diminished
charge barriers by circulating tumor antigen-
antibody complexes and vascular endothelial
growth factors from tumor cells, which
interfere with the antineoplastic effects of
tumor specific cytotoxic lymphocytes
[22,23,25]. However, among major type of
cancers in Korean men (stomach, lung, liver
,colon), there was no specific type of cancer
showing significant association in this study.

Several previous studies reported positive
association between proteinuria and chronic
renal failure and diabetes mellitus [10-13]. In
this study, among non cancer non
cardiovascular diseases, the association was
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significant in chronic renal failure. The RRs
(95% CI) of 1+ or greater level of proteinuria
detected once and twice in the 1990 and 1992
examinations were 13.06 (5.83-29.23) and
16.32(3.70-71.89).

The RRs of 1+ or greater level proteinuria
detected twice in the second half is
significantly higher than in the first half.
Compared to the association between
proteinuria and cardiovascular death, the
association was inconsistent in two periods of
time in other cause of death.

IV. Strength and limitation

This study has several important strengths.
First, our study had a large sample size
(100,059 men) and a long follow-up period (12
years). Second, we repeatedly measured major
independent variables over 2 years; thus, we
could decrease the possibility of measurement
errors. Third, urine protein was also measured
twice. Proteinuria can be accidentally detected
in healthy people due to persistent standing and
strenuous exercise [8]. In order to reduce the
measurement error, we divided the number of
times of proteinuria detected as none, once, and
twice. Many previous studies measured urine
protein only once [3-3,9].

This study has potential limitations. First, we
had no objective information on medical
history and we could not verify the diagnosis
from hospitalization and death certificate data.
Moreover, death certification data from
National Statistical Office has some possibility
of inaccuracy and misclassification bias.
However, misclassification bias, if any was
likely to be reduction of relative risk, because
the misclassification is mainly due to
unclassified rather than misdiagnosis [26].
Second, analysis using mortality instead of
incidence data can be inaccurate, because at the
time of death people could have more than one
cause of death and it is hard to verify the cause
of death by only death certificate data from the
National Statistical Office. However, many
previous studies on proteinuria used death data

as an outcome measurement, because of easier
availability of mortality data than incidence
data. On the effects of co-morbid condition like
diabetes, we assessed the effects of preexisting
disease on cardiovascular mortality by
comparing the results according to follow-up
period and excluding subjects with serum
glucose level =126 mg/dL, and we found no
significant difference. Third, there was another
source of misclassification bias. With dilute
urine specimens, significant proteinuria could
be overlooked with dipstick methods because a
trace reading on dipstick method is known to
indicate a protein concentration of 1 to 30
mg/100mL. This level is reported to be highly
associated with cardiovascular mortality [8].
Thus, misclassification bias, if any, was likely
to be reduction of the relative risk. Fourth,
although we tried to adjust as many
confounding variables as possible, residual

confounding can still exist.
Conclusions

Our results showed that dipstick proteinuria is
associated with cardiovascular mortality in
Korean men. Thus dipstick proteinuria could
be used as a predictor for cardiovascular
mortality in a large population.
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