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Abstract: Introduction: Although difficult, the 24-hour urine sodium excretion is still considered as the gold standard method to estimate salt
intake. The current study aimed to assess the validity of using spot urine samples in comparison with the standard 24-hour urine collection to
estimate sodium and potassium intake in healthy Iranian adults. Methods and subjects: This cross-sectional study was performed on 1099
healthy Iranians aged 18–69 years. Samples of 24-hour and fasting morning spot urine were collected to measure sodium and potassium
excretions. Tanaka’s formula was utilized to predict the 24-hour sodium and potassium urinary excretions based on the spot values. Results:
The difference between measured and estimated sodium excretion values was 4265 mg/day (95% CI: 4106–4424; P < 0.001) and 2242 mg/day
in case of potassium excretion (95% CI: 2140–2344; P < 0.001). There was a weak significant correlation between the 24-hour urine sodium and
potassium excretion and the predicted values (intraclass correlations: 0.22 and 0.28, respectively; both P < 0.001). Conclusion: The weak
association between the predicted and measured values of sodium and potassium along with the marked overestimation of daily sodium and
potassium excretions based on the spot urine and using Tanaka formula indicates that Tanaka formula is not practical for the prediction of
sodium and potassium or salt intake in Iranian adults. Using other spot urine sampling times and/or adopting a formula designed based on the
characteristics of the Iranian population may increase the validity of spot urine tests.
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Introduction

Thereare several approaches todetermine the requiredand
safe intake levels of minerals [1]. Sodium (Na) is an elec-
trolyte mineral whose intake assessment is essential for
hypertensionmanagement [2]. The urinary systemhandles
muchof thedailyNa intakewithin 24hours (24h) after con-
sumption [3]. The gold standard for Na intake estimation is
24 h urine collection. Although this method is not largely
affected by food habits, cooking methods, and observer
variability, non-compliance of patientsmight limit its appli-
cability [4]. It involves a cumbersome procedure with
potential limitations such as difficulty in collecting 24 h
urine samples, lack of patient cooperation, incomplete

urine collection, and under- or over-estimation of salt
intake due to inadequate urine pooling (especially in popu-
lations with increased Na excreted in sweat). Moreover,
24 h urine collection is associated with high costs in large
population studies [5, 6]. Other methods of Na dietary
assessment are food records, 24 h dietary recall, food
frequency questionnaires, and some brief instruments.
Dietary assessment methods have a number of disadvan-
tages including recall bias, reporting errors, difficulty in
estimation of the salt addedduring cooking andat the table,
and inaccurate and incomplete food composition tables
[4, 7]. Therefore, a novel method, called spot urine, has
been recently used to assess Na excretion [5, 8]. Tanaka
et al. introduced a simple method by developing a formula
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to estimate 24 h urinary Na (24 hUNa) and 24 h urinary
potassium (24 hUK) excretion using spot urine Na or K to
creatinine (Cr) excretion ratio [9]. The predicted 24 hUNa
excretion was significantly correlated with the measured
Naexcretionusing24hurinecollectionamongapopulation
of Japanese individuals [9]. However, population-based
studies comparing the spot urine method and 24 h urine
collection have yielded contradictory results [10–14]. Since
various factors such as ethnicity, salt sensitivity, age, and
gender can affect the use of spot urine sampling for Na
intake estimation [15], the validity of the spot urinemethod
needs to be evaluated in different populations [16]. There-
fore, we tried to examine the validity of morning spot urine
method by comparing its results with those of the standard
24 h urine collection to estimate daily urinary Na and K
excretion as an indicator for daily salt intake.

Methods and subjects

Design and participants

This cross-sectional study was performed on 1461 healthy
Iranian adults (age: 18–69 years) in 2013. The participants
were selected using multistage cluster sampling. After
informing the households, one eligible person was selected
from each household. Individuals were recruited only if
they aged between 18 and 69 years. The exclusion criteria
were history of diabetes insipidus, renal insufficiency,
special dietary regimen or fasting at the day and time of
sampling, history of using diuretics and oral contraceptives,
menstruation, pregnancy, urine volume less than
500 mL/day, and more than one missed voiding. Men
and women who aged < 50 years and had 24 h urine Cr
(24 hUCr) levels respectively below 20 and 15 mg/dL per
kg body weight were excluded. In subjects who aged �
50 years, 24 hUCr less than 10 and 7.5mg/dL per kg body
weight was an exclusion criterion for male and female
participants, respectively [17]. Finally, 362 individuals
were excluded and 1099 participants (504 males and
595 females) were enrolled. The study was approved by
the ethics committee of the Isfahan Cardiovascular
Research Institute (ICRI) (a World Health Organization
collaborative center) and written informed consents were
obtained from all participants.

Data collection

All individuals who agreed to participate and presented to
the ICRI underwent clinical examination at the first visit.
After obtaining the subjects’ medical history, their height,
weight, and waist circumference were measured using

standard methods. Body mass index (BMI) was then
calculated as weight divided by height squared (kg/m2).
A trained operator measured the participants’ blood pres-
sure manually by using a mercury sphygmomanometer
and according to a standard protocol [18]. The first Korotk-
off sound was recorded as systolic blood pressure and the
disappearance of the sounds (V phase) was considered as
diastolic blood pressure. The participants were asked to
sit and relax, and their blood pressure was measured twice
oneacharm(after fiveminutesof rest).Themeanvaluewas
calculated for each arm and the higher value was used in
data analyses [19]. Venous blood samples were also taken
to measure serum biochemical factors including fasting
blood sugar and lipid profile. The subjects were then pro-
vided with sterile plastic containers labeled with their
names and a special code. They were asked to use the
container to collect urine samples from 7 am one day to
7 am the next day. They were instructed to discard the first
urine on the first day but collect the first urine on the second
day. If a person was unable to deliver the urine samples for
any reason, the samples were collected at their home.
The overall 24 hUNa was calculated via multiplying Na
0concentration by urine volume (in liters). Furthermore,
in order to estimate 24 hUNa and 24 hUK based on Na, K,
and Cr concentrations in spot samples, spot urine samples
were taken on the morning when participants delivered
their 24 h urine samples.

Na,K, andCr concentrationsweremeasured in both 24h
and spot urine samples. In order to assess the accuracy of
24hurinary samples,Cr concentrationwasmeasuredusing
Jaffe method (Technical SMA 12–60) [20].

Statistical analysis

Weadopted the Tanaka’s predictionmethod to estimate 24
hUNA and 24 hUK based on spot urine Na (SUNa) and K
(SUK), respectively [9]. The following equations were
hence used:

PredictedCr PRCrð Þ mg=dayð Þ
¼ �2:04� ageþ 14:89� weight kgð Þ þ 16:14

� height cmð Þ � 2244:45 ð1Þ

Estimated 24 hUNaV ðmEq=dayÞ ¼ 21:98� XNa0:392

ð2Þ

Estimated 24 hUKV ðmEq��=dayÞ ¼ 7:59� XK0:431 ð3Þ

where PRCr = predicted value of 24 hUCr;
SUNa = Na concentration in the spot voiding urine;
SUK = K concentration in the spot voiding urine;
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SUCr = Cr concentration in the spot voiding urine; and
XNa (or XK) = SUNa (or SK)/SUCr � PRCr [11]. In order
to convert the Na and K level in mEq/day tomg/day, we
multiply these amounts by 23 for Na and 39 for K.

The results were presented asmean ± standard deviation
(SD) for quantitative variables and summarized as absolute
frequencies and percentages for categorical variables.
Paired t-tests were used to evaluate differences between
study variablesmeasured through 24 h urine and spot urine
methods. Correlations between measured and predicted
quantitative valueswere examinedby intraclass correlation
coefficients (ICC). Sensitivity analyses based on gender
and age groups (i.e. 19–29, 30–39, 40–49, 50–59 and
60–69 years) were also conducted. All statistical analyses
were performed with SPSS for Windows 19.0 (SPSS Inc.,
Chicago, IL, USA). P values less than0.05were considered
statistically significant.

Results

The mean age of participants was 38.4 ± 10.3 years (range:
18–69 years). Table 1 shows the baseline characteristics of
participants including age, anthropometric, blood pressure,
serum urea, Cr, Na, K, albumin, fasting blood sugar and
serum lipids based on gender.

According to Table 2, the Na and K values estimated
based on spot urine were significantly higher than mea-
sured 24 h urine values in both genders (P <0.001). In total
population the mean difference between measured and
estimated Na and K excretion values were 4265 mg/day
(95% CI: 4106–4424; P < 0.001) and 2242 mg/day (95%
CI: 2140–2344; P < 0.001), respectively. These differences
were larger in females than inmales. Therewere significant
ICCs between measured and predicted values of 24 hUNa
(ICC = 0.22; P < 0.001; Figure 1) and 24 hUK (ICC = 0.28;
P < 0.001; Figure 2). Moreover, the estimated 24 hUNa
and 24 hUK amounts were significantly associated with
the measured values in both females (ICC = 0.21; P <
0.001 and ICC = 0.27; P < 0.001, respectively) and males
(ICC = 0.16; P = 0.05 and ICC = 0.29; P < 0.001, respec-
tively) (Figures 3 and 4). In addition, the ICCs between
measured andestimated levels ofNaandKexcretionswere
significant based on age group (Table 3).

Discussion

The weak association and high difference between the
meanmeasured andestimated 24hUNaand 24hUKexcre-
tion values in both genders in the present study suggested

the limitation of spot urine in predicting 24 hUNa and
24 hUK excretion. Themeasurement of 24 hUNa excretion
hasmajor clinical goals, i.e. it assesses Na, a good indicator
of salt intake and an important factor in the implementing
salt reduction program and consequently, management of

Table 1. Baseline characteristics and serum biomarker levels in the
participants based on gender.

Characteristics Total Female Male
(n = 1099) (n = 595) (n = 504)

Age (yr) 38.4 ± 10.3 38.1 ± 9.59 38.6 ± 11.1

Weight (kg) 73.2 ± 13.4 69.0 ± 12.7 78.1 ± 12.5

Height (cm) 1657 ± 9.75 158 ± 6.33 172 ± 6.75

Body mass index (kg/m2) 26.7 ± 4.27 27.2 ± 4.48 26.0 ± 3.94

Waist circumference (cm) 91.4 ± 11.2 90.1 ± 11.9 93.1 ± 10.2

Systolic blood pressure
(mmHg)

113 ± 12.0 109 ± 10.7 117 ± 12.0

Diastolic blood pressure
(mmHg)

71.9 ± 9.7 69.2 ± 8.65 75.1 ± 9.80

Serum urea (mg/dL) 13.0 ± 3.63 11.9 ± 3.17 14.4 ± 3.67

Serum creatinine (mg/dL) 0.95 ± 0.17 0.86 ± 0.11 1.07 ± 0.15

Serum sodium (mEq/L) 139 ± 2.62 139 ± 2.50 140 ± 2.73

Serum potassium (mEq/L) 4.27 ± 0.35 4.28 ± 0.35 4.27 ± 0.36

Serum albumin (g/dL) 4.89 ± 0.40 4.78 ± 0.38 5.02 ± 0.39

Serum fasting blood
sugar (mg/dL)

94.49 ± 16.47 92.8 ± 14.3 96.5 ± 18.5

Serum total cholesterol
(mg/dL)

188 ± 38.4 188 ± 37.7 188 ± 39.2

Serum HDL (mg/dL) 47.4 ± 11.1 50.2 ± 10.9 44.1 ± 10.5

Serum LDL (mg/dL) 105 ± 27.5 104 ± 26.8 106 ± 28.4

Serum triglyceride (mg/dL) 138 ± 75.4 120 ± 60.6 159 ± 85.3

Table 2. Mean of predicted and measured 24-hour urine sodium and
potassium excretions based on gender.

Measured
24 h urine
excretion

Predicted
24 h urine
excretion

Difference
(95% CI)*

P-value

Female

Sodium
(mg/day)

3520 ± 1472 7820 ± 1984 4301 (4102–4500) < 0.001

Potassium
(mg/day)

1991 ± 1043 4230 ± 1305 2239 (2105–2374) < 0.001

Male

Sodium
(mg/day)

4323 ± 1651 8545 ± 2260 4222(3976–4467) < 0.001

Potassium
(mg/day)

2226 ± 1070 4471 ± 1394 2245 (2091–2399) < 0.001

Total

Sodium
(mg/day)

3887 ± 1607 8152 ± 2145 4265 (4106–4424) < 0.001

Potassium
(mg/day)

2099 ± 1062 4341 ± 1352 2242 (2140–2344) < 0.001

*95% CI: 95% confidence interval.
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hypertension and other diseases [4]. However, Kawasaki
et al. concluded that theNacontentof a spoturine specimen
collected within four hours after the first voiding upon

awakening was more suitable for determining the amount
of Na intake compared to 24 hUNa collection [11, 12]. In
thecurrent study, the24hUNaand24hUKexcretionvalues
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Figure 1. Intraclass correlation coefficient between measured and predicted 24-hour urine sodium excretion in healthy adults population
(n = 1099).
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Figure 2. Intra-class correlation coefficient between measured and predicted 24-hour urine potassium excretion on healthy adults population
(n = 1099).
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predicted based on Tanaka’s formula were higher than the
measuredvalues inbothgenders.Therefore, salt intakewas
overestimated based on spot urine. Consistent to our

findings, a recent multinational study (in 11 countries)
by Mente et al. reported that the mean predicated
24 hUNa was higher than the actual level [13]. Likewise,
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Figure 3. Intra-class correlation coefficient between measured and predicted 24-hour urine sodium excretion in healthy female (A) (n = 595) and
male (B) (n = 504).
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Figure 4. Intra-class correlation coefficient between measured and predicted 24-hour urine potassium excretion in healthy female (A) (n = 595)
and male (B) (n = 504).
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Swanepoel et al. [21] and Cogswell et al. [16] found predi-
cated 24 hUNa values based on morning spot urine and
Tanaka formula to be significantly higher than measured
values.

Inconsistent to our findings, Mann et al. [10] suggested
the predicted and measured mean 24 hUNa values to be
close and inZhouet al. study 24hUNaprediction byTanaka
had underestimation [22]. Mann et al. also found that Na
excretion predicted from random urine sample in the
evening was significantly correlated with actual 24 hUNa
[10]. However, no significant correlation was detected
between the random urine sample in the morning and the
measuredvalue.Hence,Mannetal. concluded that the time
of spot urine collection could affect the correlation between
predicted and measured 24 hUNa excretion values. They
implied that theNa excretion predicted based on spot urine
in the midpoint of the 24 h collection period had the stron-
gest correlationwith themeasured value [10].Weobserved
a weak significant correlation between measured and
predicted 24 hUNa and 24 hUK excretion values. This
correlation was stronger in females than in males. Mente
et al. showed a higher correlation between predicted and
measured 24 hUNa and 24 hUK excretion values among
11 countries [13]. Someother studies have also documented
a significant association between predicted and measured
24 hUNa excretion values [23–26]. However, Cogswell
reported the correlation between the mentioned values to
be stronger in men than in women [16]. Ogura et al. con-
firmed spot urine sampling as a useful method to estimate
Na excretion, especially in patients with lower renal func-
tion [23]. Spot urine collection in themorning in the present
study might have been responsible for the observed incon-
sistencies.We found theassociation betweenpredicted and
measured 24 hUNa and 24 hUK values to be weaker in
subjects over 40 years. This finding seems rational since
Tanaka’s formula (utilized in the present study) was devel-
oped using a young population [9].

Previous studies have reported a wide range of correla-
tion coefficients betweenmeasuredandpredicted 24hUNa
values. It seems that the administration of a regression
equation designed to predict 24 hUNa and 24 hUK

excretion in the Japanese population resulted in the overes-
timation of these values in our study. Therefore, we may
need to develop a new formula or modify the existing for-
mula based on the characteristics of the study population.

A major strength of our study was the recruitment of a
randomly selected sample which could well represent the
Iranian adult population. Furthermore, we did both meth-
ods of urinary collection for all enrolled participants and
excluded individuals who failed to collect 24 h samples.
Since it can be a substantial day to day variability in dietary
Na intake (and thus urinary excretion), the main limitation
of our study was collecting the 24 h and spot urine samples
on different days. However, it was difficult for the subjects
to collect both 24 h and spot urine on the same day. There-
fore, the spot urine was collected the next morning with a
short interval. In addition, Na excretion in the urine does
not necessarily imply salt intake as some other sources of
Na, e.g. sodium bicarbonate supplements, can affect the
measured values.

In conclusion, considering the weak correlation between
measured and predicted 24 hUNa and 24 hUK excretion
levels, the application of Tanaka’s formula, whichwas orig-
inally developed for thepredictionofNaexcretion in a Japa-
nese population, might have contributed to the lack of
congruence between the predicted andmeasured 24 hUNa
and 24 hUK values. Therefore, using this formula, spot
urine test is not a practical method for the estimation of
24 hUNa and 24 hUK in the Iranian population. Moreover,
the spot urine test overestimated salt intake and was thus
not useful in predicting the average 24 hUNa and 24 hUK
excretion in our population. Further research is required
to modify the formula based on the characteristics of the
Iranian population. Such a formula can then be adopted to
obtain useful estimates of salt intake and examine whether
spot urine samples taken in the afternoon and eveningmay
provide useful estimates of daily Na and K excretions.

References

1. Hornig, D.H., & Walter, P., European Academy of Nutritional
Sciences; European Responsible Nutrition Alliance. (2004)
Risk assessment and risk management of vitamins and
minerals. Int J Vitam Nutr Res. 74, 223–233.

2. Tsuchihashi, T., Kai, H., Kusaka, M., et al. (2013) [Scientific
statement] Report of the Salt Reduction Committee of the
Japanese Society of Hypertension (3) Assessment and appli-
cation of salt intake in the management of hypertension.
Hypertens Res. 36, 1026–1031.

3. Ji, C., Sykes, L., Paul, C., et al. (2012) Systematic review of
studies comparing 24-hour and spot urine collections for
estimating population salt intake. Rev Panam Salud publica.
32, 307–315.

4. Rhee, M.Y. (2015) High sodium intake: review of recent issues
on its association with cardiovascular events and measure-
ment methods. Korean Circ J. 45, 175–183.

Table 3. Intra-class correlation coefficient between measured and
predicted 24-hour urine sodium and potassium excretions in healthy
adults population based on age group.

Age category
(year)

Sodium Potassium

ICC (95% CI)* P-value ICC (95% CI) P-value

19–29 0.32 (0.20–0.43) < 0.001 0.29 (0.17–0.40) < 0.001

30–39 0.26 (0.16–0.35) < 0.001 0.26 (0.16–0.36) < 0.001

40–49 0.16 (0.05–0.26) 0.002 0.25 (0.15–0.35) < 0.001

50–59 0.15 (0.08–0.24) 0.003 0.25 (0.09–0.40) 0.001

60–69 0.18 (0.06–0.29) 0.002 0.32 (0.14–0.39) 0.002

*ICC (95% CI): Intra-class correlation coefficient (95% confidence interval).

Int J Vitam Nutr Res (2019), 89 (3–4), 185–191 �2019 Hogrefe

190 A. Khosravi et al., Spot urine for estimating sodium intake



5. Brown, I.J., Dyer, A.R., Chan, Q., et al. (2013) Estimating 24-
hour urinary sodium excretion from casual urinary sodium
concentrations in Western populations: the INTERSALT study.
Am J Epidemiol. 177, 1180–1192.

6. Wielgosz, A., Robinson, C., Mao, Y., et al. (2016) The Impact of
Using Different Methods to Assess Completeness of 24-Hour
Urine Collection on Estimating Dietary Sodium. J Clin
Hypertens (Greenwich). 8, 581–584.

7. Mc Lean, R.M. (2014) Measuring population sodium intake: a
review of methods. Nutrients. 6, 4651–4662.

8. Ji, C., Miller, M.A., Venezia, A., et al. (2014) Comparisons of
spot vs 24-h urine samples for estimating population salt
intake: validation study in two independent samples of adults
in Britain and Italy. Nutr Metab Cardiovasc Dis. 24, 140–147.

9. Tanaka, T., Okamura, T., Miura, K., et al. (2002) A simple
method to estimate populational 24-h urinary sodium and
potassium excretion using a casual urine specimen. J Hum
Hyperten. 16, 97–103.

10. Mann, S.J., & Gerber, L.M. (2010) Estimation of 24-hour
sodium excretion from spot urine samples. J Clin Hypertens
(Greenwich). 12, 174–180.

11. Kawasaki, T., Itoh, K., Uezono, K., et al. (1993) A simple
method for estimating 24 h urinary sodium and potassium
excretion from second morning voiding urine specimen in
adults. Clin Exp Pharmacol Physiol. 20, 7–14.

12. Kawasaki, T., Ueno, M., Uezono, K., et al. (1982) Average
urinary excretion of sodium in 24 hours can be estimated
from a spot-urine specimen. Jpn Circ J. 46, 948–953.

13. Mente, A., O’Donnell, M.J., Dagenais, G., et al. (2014) Validation
and comparison of three formulae to estimate sodium and
potassium excretion from a single morning fasting urine
compared to 24-h measures in 11 countries. J Hypertens. 32,
1005–1014.

14. Ji, C., Sykes, L., Paul, C., et al., Sub-Group for Research and
Surveillance of the PAHO-WHO Regional Expert Group for
Cardiovascular Disease Prevention Through Population-wide
Dietary Salt Reduction. (2012) Systematic review of studies
comparing 24-hour and spot urine collections for estimating
population salt intake. Rev Panam Salud Publica. 32, 307–315.

15. Costa Ede, A., Rose, G., Klein, C.H., et al. (1994) Diastolic
pressure as an index of salt sensitivity. J Hum Hypertens. 8,
703–709.

16. Cogswell, M.E., Wang, C.Y., Chen, T.C., et al. (2013) Validity of
predictive equations for 24-h urinary sodium excretion in
adults aged 18–39 y. Am J Clin Nutr. 98, 1502–1513.

17. Mohammadifard, N., Khosravi, A. R., Esmaillzadeh, A., et al.
(2016) Validation of Simplified Tools for Assessment of Sodium
Intake in Iranian Population: Rationale, Design and Initial
Findings. Archives of Iranian Medicine. 2016(19), 652–658.

18. Ogedegbe, G., & Pickering, T. (2010) Principles and tech-
niques of blood pressure measurement. Cardiology Clinics.
28, 571–586.

19. Frese, E.M., Fick, A., & Sadowsky, H.S. (2011) Blood pressure
measurement guidelines for physical therapists. Cardiopulm
Phys Ther J. 22, 5–12.

20. Delanghe, J.R., & Speeckaert, M.M. (2011) Creatinine deter-
mination according to Jaffe-what does it stand for? NDT Plus.
4, 83–86.

21. Swanepoel, B., Schutte, A., Cockeran, M., et al. (2018)
Monitoring the South African population’s salt intake: Spot
urine v. 24 h urine. Public Health Nutr. 21, 480–488.

22. Zhou, L., Tian, Y., Fu, J.J., et al. (2017) Validation of spot urine
in predicting 24-h sodium excretion at the individual level. Am
J Clin Nutr. 105, 1291–1296.

23. Ogura, M., Kimura, A., Takane, K., et al. (2012) Estimation of
salt intake from spot urine samples in patients with chronic
kidney disease. BMC Nephtol. 13, 36.

24. Ilich, J.Z., Blanusa, M., Orlic, Z.C., et al. (2009) Comparison of
calcium, magnesium, sodium, potassium, zinc, and creatinine
concentration in 24-h and spot urine samples in women. Clin
Chem Lab Med. 47, 216–221.

25. Imai, E., Yasuda, Y., Horio, M., et al. (2011) Validation of the
equations for estimating daily sodium excretion from spot
urine in patients with chronic kidney disease. Clin Exp
Nephrol. 5, 861–867.

26. Kang, S.S., Kang, E.H., Kim, S.O., et al. (2012) Use of mean
spot urine sodium concentrations to estimate daily sodium
intake in patients with chronic kidney disease. Nutrition. 28,
256–261.

Acknowledgments
This study was conducted by Isfahan Cardiovascular Research
Institute, (WHO collaborating center) and was supported the depart-
ment of Nutrition, the Ministry of Health and Medical Education in
Iran.

Authors’ contributions
AKH, NS, ZA & NM designed research; AB, NM, MG & MJ conducted
research; FN analyzed data; and AKH & NM wrote the paper. All
authors read and approved the final manuscript.

Conflicts of interests
No conflicts of interest exist.

Noushin Mohammadifard
Isfahan Cardiovascular Research Center
Cardiovascular Research Institute
P. O. Box: 81465-1148
3rd Moshtagh St. Isfahan
Iran

nmohammadifard@gmail.com

�2019 Hogrefe Int J Vitam Nutr Res (2019), 89 (3–4), 185–191

A. Khosravi et al., Spot urine for estimating sodium intake 191



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2540 2540]
  /PageSize [612.000 792.000]
>> setpagedevice


